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Abstract 
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Abstract 

This thesis is the result of a final project work carried out by Anna Friestedt and Kristin 
Sjövall during the spring semester of 2006. The purpose of this work is to investigate in what 
ways the Indian city Pune is working towards ecological sustainability within the fields of 
housing and transporting. The work contains a case study of an area in Pune called 
Magarpatta City.  

The report is split into four parts. First, laws and regulations both in Sweden and in India that 
concern ecologically sustainable development are presented. Second, an explanation on 
existing solutions within housing and transporting in Pune follows, later specified details 
concerning the case study in Magarpatta City is presented and finally this is analysed. 

Pune is in many ways working to improve their ways of ecologically sustainable 
development. In India, and Pune, there are several laws and regulations to regulate sustainable 
development. Unfortunately it has been a long time since these laws and regulations were 
updated and by doing so one might achieve sustainability. 

Pune Municipal Corporation (PMC) has many projects on the go to improve the city 
environmentally. PMC has brought out an Eco-housing concept which promotes a more 
ecological way of building. The concept makes it easier for private builders to get a bank loan 
if the construction is considering several eco-friendly aspects. To achieve more houses 
constructed in an eco-friendly way Pune and India are in the need of more pilot projects 
showing eco-friendly materials and construction techniques. PMC is also taking decisions in 
how to transform the public transportation system to a more environmentally sustainable one. 
Several different transportations systems are under evaluation. After our time in Pune our 
meaning is that the Bus Rapid Transit system is the most cost efficient one to implement in 
Pune.  

Magarpatta City is an area in Pune that is developed considering the concept ‘walk-to-work 
and walk-to-school’. The area has made many efforts towards ecological sustainability and is 
probably the best area in Pune, as well as in all of India, to do a case study at, in the aspect of 
ecological sustainable housing and transporting. 
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Sammanfattning 

Denna rapport är resultatet av ett examensarbete utfört av Anna Friestedt och Kristin Sjövall 
under vårterminen 2006. Syftet med arbetet är att undersöka på vilka sätt den indiska staden 
Pune arbetar med ekologisk hållbar utveckling i områdena husbyggnation och trafikplanering 
samt utföra en fallstudie på ett område kallat Magarpatta City beläget i Pune.  

Arbetet har utmynnat i fyra huvuddelar. Inledande tas upp vilka lagar och förordningar som 
finns i det svenska respektive indiska systemet. Sedan presenteras på vilka sätt Pune 
eftersträvar ekologiskt hållbar utveckling inom områdena husbyggnation och 
transportplanering. Därefter följer en fallstudie av området Magarpatta City där deras 
lösningar och system tas upp. Avslutande diskuteras det nuvarande systemen och förslag på 
förbättringsmöjligheter presenteras.  

Under vår tid i Indien har vi sett att Pune på många sätt arbetar för ekologisk hållbar 
utveckling. I Indien och Pune finns ett antal lagar och förordningar som styr åt vilket håll 
utvecklingen bör gå. Tyvärr var det länge sedan många av dessa lagar uppdaterades, så för att 
bli mer ekologiskt hållbara bör de revideras.  

Pune Municipal Corporation (PMC, motsvarar kommunen) har tagit fram ett eco-housing 
koncept där de främjar ett mer ekologisk byggande genom att göra det enklare för 
privatpersoner att få banklån om de tar hänsyn till ett antal parametrar som bidrar till ett mer 
hållbart samhälle. För att främja ekologiskt byggande behöver Pune och Indien pilotprojekt 
som visar ekologiskt hållbara material och konstruktionslösningar. PMC arbetar även med att 
besluta hur de ska förändra det kommunala transportsystemet till att bli ett mer ekologiskt 
hållbart sådant. Flera olika system utvärderas för närvarande. Efter våra veckor i Pune har vi 
kommit fram till att Bus Rapid Transit troligtvis är det mest kostnadseffektiva systemet att 
arbeta vidare med. Visserligen krävs speciella filer för bussarna och plats på de existerande 
gatorna är något som Pune inte har gott om, men det behövs förutom det minimalt med 
investering, ingen räls eller tunnelbana.  

Området Magarpatta City i Pune är uppbyggt kring konceptet ’gå-till-jobbet’ och ’gå-till-
skolan’. Det har i området på många sätt arbetats med ekologisk hållbarhet och är troligtvis 
det bästa området i Pune, såväl som i hela Indien, att utföra en fallstudie på rörande ekologiskt 
hållbar husbyggnation och transportplanering.  
 
Nyckelord 

• Ekologisk hållbar utveckling 
• Husbyggnation 
• Transport planering 
• Indien 
• Pune 
• Magarpatta City 
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Introduction 

1 Introduction 

As a final part in the Bachelor of Science education at School of Engineering, Jönköping 
University a thesis is to be carried out in form of a paper. This report is the result of our work. 

We received a Minor Field Study (MFS) scholarship from Swedish International 
Development Corporation Agency (SIDA) to write our final thesis in a developing country. 
Since the School of Engineering at Jönköping University has Pune University as a partnership 
university, it made all the relations that we might need, easy. As a bonus we found out that 
Pune as a city is working in a great extent on ecological sustainable development. 

This report will concern urban planning because that is the most basic field we have in 
common since Anna Friestedt’s education is in Civil Engineering Projects while Kristin 
Sjövall’s education is in Building Projects with Architectural Technology.  

 

Figure 1. Future of the globe? [3] 

We are both very interested in environmental questions, and especially sustainable planning, 
because this is of such a vital issue in all aspects of life. These are issues that we would like to 
learn more about to be able to use in our future carrier. 

Aim 

The aim of this report is to: 

• Investigate in what ways Pune is working with ecological sustainability concerning 
housing and transporting,  

• Make a case study of an area in Pune called Magarpatta City from an ecological 
sustainable housing and transport development point of view.  

 
Proportion 

To be able to understand the aspect of ecological sustainable development some fundamental 
conceptions must be explained. This report will define the concepts eco-city and sustainable 
development, clarify laws, regulations and their substance and give a short explanation in 
what way they are affecting the ecological sustainable development. 
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In the field of ecological sustainable urban planning the report will focus on housing and 
transporting. From these two aspects a case study in an area called Magarpatta City in Pune is 
investigated. In view of the fact that the given time for writing this report is limited several 
boundaries had to be made concerning the extent. Even though water supply, sewerage and 
solid waste management are critical issues in all developing countries we chose not to 
investigate these questions further because of the limited time, but to focus on housing and 
transporting in an ecological sustainable point of view.  

The theoretical background will give the reader a description on the definition of the 
conception eco-city. What laws and regulations are applicable, and in what way they affect 
the ecological sustainable development in Sweden as well as in India. Next, housing and 
transporting in Pune today will be described and the case study in Magarpatta City will be 
presented. Finally, a discussion regarding in what ways ecologically sustainable development 
can be improved in Pune will take place.  

 

India and Pune 

Republic of India, called Bharat in Hindi, is one of the world’s largest countries size wise 
(seven times as big as Sweden) and has the world’s second biggest population after China. In 
year 2000 India passed the magical one billion inhabitants. 

 

Figure 2. Map over India [30]
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The city of Pune is located at 549 m above mean sea level on the Sahyadri hills in western 
Maharashtra and 170 km from Mumbai. [16] The city is spread over an area of 138.76 km2. 
[14] The 3,8 million inhabitants of Pune increases rapidly and the suburb Kothrud has 
according to the Guinness book of world records the world record in fastest urban growth 
rate. [16] Pune has a typical tropic climate with hot and dry summers, monsoon seasons and 
quite cold winters. Pune is ranked as the 7th industrial city in India and is also a forefront of 
education and has many respectable academic institutions. The languages spoken in Pune are 
Marathi, Hindi and English.  

During the time of the Maratha Empire, 1674 to 1818, Pune served as their headquarter and 
the city has given India some of its most unforgettable personalities such as Shivaji, the 
Maratha king who confronted the Mughal emperor Aurangazeb. [16] In 1871 the British 
government took over Pune and the city became their alternative capital during the monsoon 
seasons, the area that today is university campus served as their residence. Pune is also very 
well known for being a meditation resort. [18] 



Method 
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2 Method 

2.1 Interviews  

This report is mainly based on interviews with persons that somehow are connected with the 
field of housing and transporting. The interviews are of an open and semi structured type, 
with a small number of main questions and some more resulting questions. The method 
means that a few main questions which the authors would like to find answers to are asked. 
Open means that the interviewee enlightens what he/she finds essential regarding the 
question. A semi structured interview contains open resulting questions, compared to fully 
structured interview that have a large number of, in advance, decided resulting questions, and 
by this a fully structured interview is more lead.  

The interviewees in this report are found through recommendations from our Indian 
supervisor and our MFS scholarship contacts. These persons have in their turn referred to 
other persons that are experts in fields concerning our report. Only two out of twelve 
interviewees were women. The ages of the interviewees are approximately from 30 to 70 
years of age. The interviews have taken place in Pune, India, during April and May 2006. 

We have been participating and at the same time been observing during the interviews. We 
have tried to observe and not interfere too much during the interviews. Our Swedish 
background might have an effect on how we interpret the answers. Since we are born and 
raised in Sweden and our education has taken place there, all our values are from a Swedish 
point of view. Solutions and techniques that are to prefer in Sweden may not work as well in 
India and vice versa. No doubt there are values and habits in the Indian system that we never 
will understand, this might have lead us not to fully listening and understanding to all answers 
given by the interviewees.  

Given that English is the second language for both us and our interviewees, we are certain that 
several misunderstandings have been taking place. To reduce the affects of this we have tried 
as much as possible to ask the interviewees to develop their answers. We have also tried to 
reiterate what have been said when there is a risk of misunderstanding, so the interviewees 
have a chance to correct our perception. 

Seeing that we are students of a bachelor degree and not researchers there is a risk that we do 
not get as much information as we could have gotten. Interviewees might think that their 
expertise is too advanced for our knowledge. The fact that we are females in a field dominated 
by men, we fear has affected the results in way of people’s respect for our knowledge.  

Not to have an answer to a question is not polite in India, this might have given us distorted 
answers. To minimize the affects of this we have tried to use multiple sources to verify the 
given answers.  
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2.2 Literature 

Several parts of the report are based on studies of different kinds of literature, both published 
and web-pages. The selection of published literature has been based on what was available at 
the library of Jönköping University as well as material which has been handed out to us by 
our Indian supervisor and the interviewees. The narrow selection and the given information 
might have given us a non-complete depiction. Many books and reports that we have come 
across were often quite old, ten years or more. There is a risk that the rapid increase in 
population and development in India has made the figures in the books out of date.  

The chapter concerning laws and regulations is a necessity to understand how India works 
towards ecologically sustainable development, what has been done and what is left to do. 
Since our time and resources were limited we unquestionably have missed several laws and 
regulations that are important. In view of the fact that this report is mainly written for our own 
sake, and also for Swedish students in this field of interest, it was important to mention the 
Swedish laws and regulations to have something to refer to and get a deeper understanding 
from.  

2.3 Internet 

The unreliable cyber net in India has put our patience on test. A net that works five minutes at 
the time and some days not at all, and all the time extremely slow, made our project work 
suffering in several aspects. Our experience with an in Sweden always operating network 
made us non-aware of the circumstances that would face us in India. It was a huge mistake to 
be that dependent of the Internet and we were fortunate that it worked in the extent that it did.   

2.4 Case Study 

A case study on an area in Pune called Magarpatta City has been carried out by interviewing 
the concept founder and some employees at the site. The area has also been visited together 
with representatives from the city’s developing group who answered our questions. The 
concept of Magarpatta City is one of its kind and do not have an equivalent anywhere in 
India, this made it difficult for us to be as critical as we might have wanted to be.  
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3 Theoretical background 

This chapter will give the reader an introduction to ecological sustainable development. It will 
briefly cover laws and regulations. The general scenario in the world, Sweden and India in 
particular, will also be mentioned. The laws in this chapter are lined, staring on a national 
level and down the hierarchy, with an exception of the Agenda 21 chapter which is worked 
with at all levels in society. 

3.1 Ecological and Sustainable Development 

There are at least two ways of looking at building construction while having environmental 
issues in mind: ‘ecological building’ and ‘environmental adapted building’. The big 
difference in these two conceptions is that the ‘environmental adapted building’ uses well 
known techniques and is a step in the right direction, while ‘ecological building’ is a pioneer 
in the field and requires lots of engagement from the users. The conception also indicates that 
the building actually should be good for the environment  

Buildings always mean a stress on the outdoor environment. During the entire life time of a 
building the outdoor environment is stressed due to use of energy, water, material and waste 
disposals. One could say that the most environmental friendly house is the one never built. 
Still buildings and infrastructure of different kinds are highly needed, and to be able to build 
ecological and sustainable, knowledge in these matters and good planning are required. [7] 

Ecology:  The word ecology comes from the Greek words ‘oikos’ which mean house or home 
and ‘logos’ which mean sense or teach. Ecology means, in a symbolic way, the science of 
house or place. House and place is referred to the surroundings or the environment in a wider 
sense. [10] 

Sustainable development:  The most common definition of the term ‘sustainable 
development’ originates from the 1987 Brundtland report Our Common future: 

“Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet their 
own needs.” [3] 

Ecologically sustainable development:  Australia's National Strategy for Ecologically 
Sustainable Development (NSESD) defines ‘ecologically sustainable development’ as: 

“Using, conserving and enhancing the community's resources so that 
ecological processes, on which life depends, are maintained, and the total 
quality of life, now and in the future, can be increased.” [21] 

Over time humanity has managed to create environmental problems which threaten to disturb 
our entire existence. Since every creature is a part of the ecological system, the consequences 
of the actions of the human race will affect us all. 
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3.2 World Scenario 

The industrialised world became interested in the sustainable development concept in the 
1960th when, among others, Rachel Carson published her book The Silent Spring. This 
worked as a catalyst for worldwide acknowledgment of environmental problems. The 
following years more books on the subject were available and the topic became more and 
more discussed. Some of the most important events in environmental matters are: 

• 1972 UN Conference on the Human Environment and in 1976 Habitat debated the 
need for a changed approach to development 

• 1987 the Bruntland Report Our Common Future defined the term ‘sustainable 
development’ 

• 1992 the United Nations Conference on Environment and Development in Rio de 
Janeiro produced Agenda 21 [21] 

Agenda 21 

Agenda 21 is a document signed by 179 Head of states and governments at the United Nation 
Conference on Environment and Development (UNCED), in Rio de Janeiro in June 1992. It is 
a plan for sustainable development in the 21st century and is aimed to provide a high quality 
environment and a healthy economy for all people in the world. [22] 

Agenda 21 is not legally bound, but it is a political and moral responsibility for each country 
to work towards a sustainable development. Local councils produce their own plan, Local 
Agenda 21, which shows how the communities are going to work with sustainable 
development on a local level. [34] Agenda 21 works as a guide for individuals, businesses and 
governments on how they should make choices for development that help society and the 
environment. Agenda 21 is a massive document, containing 40 chapters divided in four 
sections: 

1. Social and economic dimensions 
2. Conservation and management of resources 
3. Strengthening the role of major groups 
4. Means of implementation. [22] 

The work with Agenda 21 reached its peak during the 1990th and the process was frequently 
discussed during an amount of summits and world conferences. Today the work with Agenda 
21 has plunged almost all over the world, but the intentions behind it are still there. [34] 

“As a result of this series of summits and conferences, something very 
important has happened. People are realising that for sustainable 
development in the community they have to look past the obvious things in 
the environment and pay more attention to social and cultural issues.” [22] 

This quotation reflects the fact that Agenda 21 opened people’s eyes and made them aware of 
that if we shall succeed in creating a more sustainable world, we have to work together. 
Different parts of the society have to combine their knowledge. The intentions and the 
thoughts about sustainable development must be there - all the time. 
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3.3 Swedish Scenario 

Legislation, investments in infrastructure and economic initiatives are controlled from a 
national level. The planning of land and water areas is a responsibility for the municipalities 
since there is no extensive national plan, policy document or strategy. The municipalities are 
regulated in their planning by the Plan and Building Act. [38] 

In September 1997 the Swedish Prime Minister Göran Persson gave a speech that emphasized 
the seriousness of sustainable development: 

“Sweden shall be a leading force and an example to other countries in its 
effort to create ecologically sustainable development. Prosperity shall be 
built on more efficient use of natural resources – energy, water and raw 
materials.” [3] 

To show that the speech was honest a Ministry of Sustainable Development (Miljö- och 
samhällsbyggnadsdepartementet) was appointed to handle these questions on a national level. 
The Ministry is responsible for the areas: 

• Planning of the built environment 
• Energy 
• Emissions trading 
• Construction and housing 
• Responsibility for coordinating the Governments work on sustainable development 

[38] 

 
Figure 3. Planning in Sweden, Legislation [26] 

The figure points out the most important laws in Swedish planning and also how they are 
connected.  

- 8 - 
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The Environmental Code  

The Environmental Code (Miljöbalken) came into force on 1 January 1999 and constitutes a 
modernised, broadened and more stringent environmental legislation which is aiming to 
promoting sustainable development. The code has 33 chapters and almost 500 sections but 
still only contains the fundamental environmental rules. The Government then makes 
ordinances which are more detailed. To make sustainable development a natural part of all 
activity, regulation in form of legislation is necessary. This has been the tool in Sweden for 
many years. 

“The purpose of the Environmental Code is to promote sustainable 
development which will assure a healthy and sound environment for present 
and future generations.”[37] 

The Environmental Code applies to all activities linked to its purpose. Therefore it contains 
areas that concern both a private individual's daily life and some form of business activity. 

In the second chapter of the Environmental Code several important rules can be found. For 
example: 

• The precautionary principle 
• Polluter pays principle 
• Product choice principle  
• Principles regarding resource management 
• Recycling and suitable localisation of activities and measures 

All these rules have a binding demand on everyone running a business.  

In previous environmental legislation, the risk of being punished for a crime was rather small. 
With the Environmental Code that has been changed and the law have an effective way of 
handling crimes of the environmental rules. Penalties in the form of environmental sanction 
charges were introduced and a supervisory authority directly settles the level of the charge. 
[37] 

Environmental Impact Statements 

The sixth chapter of the Environmental Code regulates when environmental impact statement 
(Miljökonsekvensbeskrivning) is required. A statement should be done for plans and 
programs that are assumed to bring a significant impact on the environment. It is the authority 
or municipality who establishes the plan or program which should state the statement.  

When decided that an environmental impact statement is needed, significant impact should be 
identified, described and valuated. It should also contain reasonable alternatives.  

The next step is to make the proposal public so that authorities, municipalities and the general 
public get a chance to express their point of view. These viewpoints will be taken into 
consideration before the proposal is accepted.  
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The Planning and Building Act 

The Planning and Building Act (Plan- och Bygglagen) mainly regulates that the 
municipalities have planning responsibilities and exclusive rights on which planning tools, 
like municipal comprehensive plan and detailed development plan, that should exist. The 
municipality’s comprehensive plan is ideas on how ground and water should be used. The 
requirements according building is shown in the detailed development plan, which should 
follow the intentions of the municipal comprehensive plan.  

Building Regulations 

The Building Regulations (Boverkets Byggregler) contains regulations and general advices to, 
among others, The Planning and Building Act. The Building Regulations regulates the 
building’s design in aspects of operation, strength and consistency, fire protection, hygiene, 
health and environment, noise protection, user’s protection and energy efficiency. 

Almost all parts of the Building Regulations are linked to sustainable construction, even if 
sustainability is in an ecological perspective. Two of the ecological key factors that can be 
connected with the regulations are:  

1. The building should be raised with as little use of raw material and energy as possible.  
2. During operation the building should be as efficient as possible concerning resources. 

Agenda 21 

The Association for Agenda 21 and Sustainable Development is a Swedish Non 
Governmental Organization (NGO). The organization’s aim is to promote Agenda 21 work in 
Sweden in all levels of society. Their web site is intended to be a forum for all parts who work 
with Agenda 21 in Sweden, such as public sectors, organizations and business sectors. [19] 

The Swedish government decided in 1998 to introduce Local Investment Programmes (LIP) 
as a step to proceed with Agenda 21. This gives the municipalities an opportunity to apply for 
financial support to ecological development projects. 56 % of Sweden’s municipalities had at 
the end of 1998 plans for local Agenda 21, and 78 % had allocated economical savings 
particularly for work with Agenda 21. [34] 

Environmental quality objectives 

In the year of 1999 The Swedish Parliament implemented fifteen national environmental 
quality objectives (Miljömålen) which should be achieved until the year of 2020. In 2005 they 
added another objective. These sixteen quality objectives are since then being used to create a 
good framework for environmental guidance and for work in different levels of the society. 
[33] 

The sixteen environmental quality objectives are: Reduced Climate Impact, Clean Air, 
Natural Acidification Only, A Non-Toxic Environment, A Protective Ozone Layer, A Safe 
Radiation Environment, Zero Eutrophication, Flourishing Lakes and Streams, Good-Quality 
Groundwater, A Balanced Marine Environment, Thriving Wetlands, Sustainable Forests, A 
Varied Agricultural Landscape, A Magnificent Mountain Landscape, A Good Built 
Environment and A Rich Diversity of Plant and Animal Life [33] 

 

 

http://www.ieh.se/agenda21forum/eng/foreningen/index.htm
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The Environmental Manual 

The Environmental Manual (Miljömanualen) is a Swedish device which works as a tool to 
adjust buildings or constructions to become more environmental friendly through their entire 
lifecycle. It gives the users a foundation to make environmental, functional and financial 
decisions in an early stage of the construction’s progress. The company WSP Environmental 
is responsible for developing The Environmental Manual. The manual is mostly used for 
setting demands at purchase, choosing adjusted conclusions for different parts in a project, 
establishing environmental programs, giving guidance to better choices of materials and 
construction techniques and being a reference book. [32]  

3.4 Indian Scenario  

The most legible and critical environmental problems in most cities of India, are the lack of 
water, lack of waste management, air pollution, accidents caused by overcrowding, 
occupation of useful land, and also a multiple effect based on these problems.  

The rapid urbanization causes a huge challenge to sustain economic growth while at the same 
time solve the related environmental and social problems. When tackling the environmental 
problems a unique opportunity to improve health and living conditions in the growing city is 
presented.  

“Decision making should be based on an assessment of the full costs and 
benefits of alternative interventions, and the costs of failing to act, as well as 
consideration of socio-cultural institutional and political factors.” [2] 

Constitution of India 

In 1950 the Constitution of republic of India were adopted, maintaining India’s thoughts 
about environmental questions and social processes, and how these issues should be worked 
with towards a sustainable India. The constitution declares that it is a fundamental duty of 
every citizen to protect and improve the natural environment, including forests, rivers, lakes 
and wildlife, but also to have compassion for all living creatures. In the 74th amendment from 
1992 it is written that all development has to be eco-friendly. 

“The environmental protection cannot be isolated from the general issues of 
development and must be viewed as an integral part of development 
efforts.” [2] 

This reflects in a good way that one must include the work with environmental questions at an 
early stage in every level of developing our cities, countries and world. The work can not be 
done when one already is finished developing, then it is too late and it becomes a way to save 
our selves from the mistakes one already have done and not a work towards the beginning of a 
sustainable community.    

Environmental (Protection) Act 

The Environmental Act is an umbrella act for environmental protection. The Act was latest 
updated in 1986 and over the years various rules and notifications has been added. [5] 
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Environmental Impact Assessment 

One part of the Environmental Act is the Environmental Impact Assessment Notification. It 
regulates when environmental clearance is mandatory, and that is the case when a project is 
worth more than 500 million rupees, 80 million SEK. There are also 29 categories that always 
need an environmental clearance from the Ministry of Environment and Forest. The 
Environmental Impact Assessment includes many different aspects such as cultural, social 
and economical aspects. 

There are several different systems to do an environmental evaluation. One is Battelle 
Environmental System (BEES) which converts quality parameters into quantity, which is a 
good way when comparing to criteria. The system takes four different parameters in 
consideration: 

1. Biological Environment 
2. Environmental pollution 
3. Aesthetics 
4. Human interest 

Out of these, several parameters are allotted and taken into consideration. 

 

Figure 4. Assigned Weights for Environmental Parameters [5] 

Out of these parameters one investigate what impacts there will be on for example land use, 
water, air, ecology, noise and sensitive receptors. The parameters are looked at in three 
different aspects:  
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• Permanent Duration vs. Temporary Duration  
• Insignificant Impact vs. Minor Significant Impact vs. Significant Impact  
• Positive Impact vs. Negative Impact 

Each gives a value that are summarized and compared to criteria. [5] 

National Building Code 

The National Building Code of India (NBC) is a national instrument which provides 
guidelines for regulating building construction objects for all of India. The code mainly 
contains administrative regulations, development control rules and general building 
requirements such as: fire safety requirements, stipulations regarding materials, structural 
design and construction (including safety), and building and plumbing services. The National 
Building Code was first published in 1970. The comprehensive National Building Code 2005 
contains eleven parts and 26 chapters. [23] 

Building Regulations 

The Building Regulations control floor space index, margin areas, building heights, numbers 
of floors and how high the building construction can be according to the width of the road. 

Indian Standard Code 

The Indian Standard Code regulates the structure of a building construction, what materials 
that can be used and also the use of safe scaffolding.  

National Conservation Strategy and Policy Statement on Environment and Development 

The National Conservation Strategy and Policy Statement on Environment and Development 
were adopted in June 1992 and provide the basis of how to integrate environmental 
considerations in policies and programs of different sectors. It also encourages sustainable 
lifestyles and proper management of resources.  

There are also over 10 000 NGO’s in India working to promote ecological development, 
waste management, forest conservation, protection of genetic mixture and eco friendly 
technologies for industries and agriculture. [2] 

Development Plan 

All municipalities in India have a Development Plan, in Pune the work on transforming this 
into an Ecocity Development Plan is in full progress. The Ecocity Development Plan will 
consider environmental questions at a much higher level than earlier. The Development Plan 
regulates the land use, controlled by the Development Control Rules which are a part of the 
National Building Code. The Development Plan is to be updated every twenty years and  
endeavours that all districts in the city should be self-sufficient with schools, housing areas, 
workplaces, shops and so on. [42] 

The Maharashtra (Urban Areas) Preservation of Trees Act 

The Group of Ministers (GoM) requires that every local authority constitutes a Tree 
Authority. This authority regulates that no tree can be felled without the permission from 
them. The Tree Authority also supervises when transplanting and compensatory plantation is 
needed. [5]  
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Agenda 21 in Pune 

Since the Rio conference in 1992 the city government of Pune is working continuously to 
adopt new techniques for a better environment. Various organisations and city stakeholders, 
such as youth, women, industry and NGO’s, are involved in the process for consultation.  

Pune has initiated several instruments to work with Agenda 21 such as: 

• Concept of greening the city 
• Provide latrines, housing and basic health facilities to the slum with help of NGO’s 
• De-silting water to restore the water quality. 

Pune was the only city in the world to have an International office for Agenda 21. Through 
this they worked together with various industries, universities, municipal corporations, 
NGO’s, Medias and international partners to share knowledge and technologies. The 
information was exchanged through different seminars and partnerships. One of the many 
partnerships was together with Bremen in Germany, Kawasaki in Japan and San José in USA. 
[20]  

During the last years the International Office for Agenda 21 in Pune has been discontinued, 
and the work with Agenda 21 in general, has decreased in many places all over the world. 
[40] 
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4 Housing in Pune  

This chapter will consider the field of housing in Pune and India in general. It will concentrate 
on ecological sustainable housing with specific interest in eco-friendly building construction 
technologies and energy efficiency.  

 

Figure 5.  Indian construction worker 

Pune 

Building constructions have significant influence on environment and resource use during its 
entire life cycle, for developing as well as to use and maintain. Constructions based on eco-
friendly principles are designed, built and used in an ecological and resource efficient way, 
from materials and construction techniques to renewable energy resources and water 
recycling. They also provide a healthy indoor environment. [6] 

 

Figure 6. Housing distribution [12] 

From the latest figures in 2002, the median amount of members in a Pune household is 4,47 
persons and the average occupied area of one household is 37 m2. 60 % of the households 
lived in a bought residence and 29 % in a rented one.   

Approximately 50 % of the land use in Pune’s development plan is reserved to residential 
building constructions. The area needed for housing is predicted by looking at the amount of 
building permissions issued during the last year, the number of houses being completed, the 
increasing population and the amount of available area. [12] 
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4.1 Eco-friendly Building Constructions 

“The objective of housing policy is to guarantee all people the right to good 
housing in an ecologically sustainable environment.” [31] 

Housing has a huge importance to the quality of life. It should provide a shelter to minimize 
diseases and injuries but also contribute to physical, mental and social well-being.  

“Green building is an opportunity to use our resources efficiently while 
creating healthier buildings. It provides cost savings through improved 
human health and productivity, lower cost building operations, and resource 
efficiency- and it moves us closer to a sustainable future.” [15]  

Pune as a city has started to promote and work towards ecological values in development of 
building constructions which is needed for any growing city, especially for cities like Pune 
with an unusual fast urban growth. A special project for eco-housing has been developed in 
Pune. This contains four major parts: Solar and Wind energy, Recycling of Solids and 
Wastewater, Rainwater Harvesting and Construction Materials. The project aims to establish 
guidelines for eco-construction, develop eco-housing financial possibilities and, probably the 
most important for Pune right now, establish show cases of eco-housing projects which will 
work as case studies for contractors that are interested in eco-friendly construction. India and 
Pune is missing pilot projects for eco-housing, resulting in that nobody trust the eco-friendly 
building techniques and instead use well known ones. And with that the development for a 
more healthy and sustainable society is being inhibited. [25]  

Eco-construction consists of two parts: one is the use of eco-friendly materials and the other is 
to use eco-friendly construction technologies. [15] 

4.1.1 Building Materials 

The use of eco-friendly materials in Pune, as well as in entire India, is not very common. 
There are some cases of smaller building objects where the contractors try to build as eco-
friendly as possible but when it comes to mass housing the use of eco-friendly materials is 
slight to none. [40]  

Eco-friendly materials are defined by the following measurements:   

• Reuse of waste 
• Low energy content while producing 
• Locally available 
• Better indoor and outdoor environment 
• Renewable resources 
• Easily disposable and degradable 
• Less maintenance costs 
• Life length  
• Higher reusing potential 
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Many times the way of how a material is being used decides whether the material is eco-
friendly or not. In India, as in most other countries, the prizes affect the choice of materials.  

The mostly used materials in India in general are: 

• Cement 
• Concrete 
• Steel 
• Aluminium 
• Plastic 
• Paint 
• Polished stones 
• Ceramic products 

But the choice of materials changes from different parts of India according to availability. In 
north, where the asset of good soil is high, the use of soil bricks is very common. The 
Himalayas are made of sand stone, and by that the use of sand stone products in construction 
is frequently used in those areas.  
In southern India building constructions consisting of stones, mostly granite, are regular. Even 
in this area the amount of quality soil is high which also makes the use of soil bricks or other 
soil products common.  
In central India, especially in the area of Maharashtra and Pune, there is a shortage of building 
materials. The amount of useful soil is low and that makes the prize high. The soil available is 
not of a good quality which affects the strength of the bricks and the soil products. Stones 
used for building construction in this area are mostly basalt, but there has been a plunge in 
demand for stones during the latest years as, materials such as concrete have taken over. 
Concrete containing fly ash or fly ash bricks are the most used material in the Maharashtra 
region. [44] 

A negative aspect of all the above mentioned materials is the high amount of used energy, 
while being produced as well as in construction. Some of the materials also need to be 
transported a long way before they reach the building site, since the manufactures often are 
located outside of the communities. It is estimated that 22 % of green house gas emissions in 
India comes from the manufacturing sector. [12]  

The Ministry of Environment and Forest in Pune promotes the use of waste material such as 
fly ash, a waste product from burning powdered coal. By mixing materials with fly ash money 
can bee saved, the amount of raw materials will be reduced and be replaced by the free waste 
material. This has made brick, block and tiles manufactures to use 25 % of fly ash in their 
products. The most popular way to use fly ash is by mixing it into cement, used for making 
concrete. The cement becomes easier to work with though the tiny glass beads in the fly ash 
causes an oily effect that makes the concrete flow and pump easier, creates a more even 
consistence and decrease the water use with 10 %. [27] 

“Experts estimate that cement production contributes to about 7 percent of 
carbon dioxide emissions from human sources. If all the fly ash generated 
each year were used in producing concrete, the reduction of carbon dioxide 
released because of decreased cement production would be equivalent to 
eliminating 25 percent of the world’s vehicles.“ [27]  

Concrete containing fly ash is stronger over time than a concrete with regular 
cement, and at the same time amount of cement can be reduced. With less need for  
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cement the concrete production, a major energy consumer and a big source for 
greenhouse gas emissions, can be decreased. [27] 

4.1.2 Construction Technologies 

“Capacity building refers to the efforts of people to improve their 
effectiveness. This is a process through which inefficiencies in the way 
countries operate are identified, and the changes that are needed to improve 
performance are carried out. Capacity building is the sum of efforts needed 
to develop, enhance and utilize the skills of people and institutions to follow 
a path of sustainable development.”[2] 

For sustainable construction, not only the materials need to be eco-friendly, they also have to 
work together and create a whole and well functioning system. This makes the evaluation and 
choice of suitable construction techniques a huge and important issue that must be considered 
at an early stage of a buildings development.  

Flexible building solutions and reconstruction are not common at all in India. When buildings 
are in progress it is for lifetime and with a heavy frame. When a person decides to build a 
house, it will be for their entire life and they then decides how big it should be and how the 
plan should be developed. From environmental view flexible solutions is to prefer. It makes it 
easier to reuse materials or adjust the building to new circumstances. An example of more 
flexible solutions is the use of waste boards such as tetra pack waste boards for insulation. By 
placing these boards on the concrete walls the amount of concrete can be reduced, the 
building will have a better resistant to heat and energy will be saved. The walls become easier 
to adjust to new solutions and the waste boards can easily be removed for reuse. [40] 

For making building construction with bricks more eco-friendly a technique that leaves a 
column of air in-between two thinner rows of bricks has been developed.  

 

Figure 7. Brick wall [44] 

This technique saves a lot of material, lowers the cost and at the same time makes the wall 
more resistant to heat since the column of air works as insulation. These kinds of walls are 
nowadays often used in smaller eco housing projects all over India. [44] 

The city of Pune has forced their brick producing companies to move out from the 
metropolitan area because of the air pollution they cause. They have also forced them to 
change their producing techniques and their fuel to more eco-friendly ones. [40] 
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Recycling 

India has developed a structure to recycle building materials and also initiated a law 
regulating this. At every building site in Pune the contractor has to put the waste into separate 
bins, divided after materials, the bins then get picked up by a special corporation which is 
called Rhajbickers community. They take care of, clean and then sell the waste materials to 
new building objects.  

Another step towards eco-friendly housing was recently taken when the Indian Government 
established legislation about having plans for rainwater harvesting in all new building 
constructions. The rainwater is lead into water tanks which later can be used by the residents. 

Locally Available 

The use of imported building materials in Pune, as well as in entire India, is very rare. The 
prices of fuel makes it impossible to transport materials a longer distance. This forces the 
building construction industry in Pune to learn how to locally produce materials that are new 
in the market. Of course there is some import of building materials to exclusive houses with 
special demands.  
Few prefabricated materials are being used in the Indian building industry as a reaction to the 
expensive transport costs. But there is a company in Pune which has concentrated on 
providing the construction industry with already mixed concrete. [40] This is a huge step for 
the environment since the concrete is being mixed under strict supervision and with better 
equipment. With ready mixed concrete the use of water can be reduced. The environment on 
the construction sites is also being improved with increased speed of construction, reduced air 
and noise pollution and mostly with safer techniques since the concrete is normally mixed 
during unsafe circumstances. [15] 

Safety 

Pune has slowly started to reduce the use of unsafe scaffolding, such as ones made from 
bamboo, and change them into ones made from more reliable and sustainable materials such 
as steel. One might think that bamboo scaffolds should be environmental friendly, but since 
they only can be used one time they affect the environment when being transported and also 
creates a huge amount of waste.  

 

Figure 8. Bamboo scaffolding 
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India going Eco 

The Eco Housing Assessment Criteria are based on local environmental concerns in Pune. 
The aim of the criteria is to be a tool for architects, contractors, financial institutions and 
house owners to measure the environmental achievement of a building, but also to provide the 
market with a meaningful separation of non eco-friendly and eco-friendly buildings. The eco-
housing project in Pune was started by Pune Municipal Corporation (PMC). An eco-housing 
certificate is valid to all residential buildings, building complexes and single family houses.  
For applying to get an eco-certificate the building developer pays a fee and hand in the 
proposal to the Building proposal department at PMC. They examine the building plan and 
make sure that they live up to the existing norms. If it is approved, the proposal is handed to 
PMC’s Eco Housing Cell, which has the final word in eco-housing certification, and then it is 
sent forward to an independent third part corporation which verifies the fulfilment with the 
eco housing criteria. For a certificate to be issued the mandatory aspects of the following 
criteria must be fulfilled:  

• Site planning 
• Environment architecture 
• Efficient building materials 
• Energy efficient lightening 
• Solar water heaters 
• Water conservation 
• Segregation of waste 
• Other innovative technologies. 

None of these criteria is mandatory and for each of these a number of points are handed out to 
the applying building proposal. The more fulfilling of the performance goal of the criteria, the 
more points the building gets. All points are summarized and given an eco-housing rate, of 
one to five green stars, which is set on the building. The more green stars a building has, the 
more reduced taxes it gets. Hopefully, in the future, the rating system will be a way for house 
buyers to choose environmental friendly houses, which will lead to contractors building more 
eco-friendly houses. [6] 

In 1947 the Central Building Research Institute (CBRI) was founded to develop and promote 
building science in India. CBRI aims to help the construction and the material sector to find 
building solutions that is sustainable, environmental friendly, energy efficient, low costing 
etcetera. The institute is divided into five departments: shelter planning, new materials, 
structural and foundation engineering, disaster mitigation and process development, which all 
have specific expertise in their field. [24] 

In 1970 the Government of India started a project called the Housing and Urban Development 
Corporation (HUDCO), which focus on social aspects of housing as well as an effective and 
functional infrastructure. The organization’s aim is to finance and assume: housing and urban 
development programmes, the setting up of new towns or satellite towns and starting new 
building material industries. They also function as a consultancy service for projects of 
housing and urban development. The organization has chosen to focus and give financial 
support to areas that are of social importance instead of commercial and profitable sectors. 
The loans are given to housing boards, development authorities, municipal corporations 
etcetera.  
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Their mission is: 

“To promote sustainable habitat development to enhance the quality of life.” 
[28] 

The main reason in India to choose building eco-friendly or not is the economical situation, 
and HUDCO is given a huge impact on that. If it is easier for people to take a loan for 
building eco-friendly than another loan, the quality of life and sustainability will change. 

One in Sweden often used method is Life Cycle Analyses (LCA), which shows a materials 
effect on the environment through its entire lifetime, is not a system used in India. When 
materials are being chosen it is because they are a good choice at that time.  

Similar to Sweden’s ‘Byggvarudeklarationer’ are eco-labels in India. These describe the 
affect a material has on the environment, but unfortunately they are not yet used in the 
building industry. Fly ash producers are considering applying eco-labels for their products. 
The eco-labels are voluntary and most companies do not care to use them. [40] 

4.2 Energy Efficiency  

“The most effective way to save energy is to make the energy use 
unnecessary.”[10] 

Energy plays an important role in society and basic human survival. It has a huge effect on 
human health and is also crucial to almost all kinds of transportation and industrial processes.  

The use of energy is high in the developed countries and is increasing rapidly in developing 
countries as their industrial sector changes. Studies of future energy demands have shown an 
increase of 34 - 44 % by 2010 and up to 54 - 98 % by 2020. The projected growth is mostly 
concentrated in Asia and Latin America. Since there are very few alternatives in renewable 
energy sources on the market, most of the energy will come from nuclear power and fossil 
energy sources, such as coal, oil and natural gas. [15] 

The rapidly increasing energy use is dangerous not only to the environment but it is also 
followed by a need of an enlarged economical income in the society, which later causes an 
even stronger energy use and it becomes a bad circle. A society that works towards ending the 
circle must try to adjust to a continual and non rising level of energy use and also struggle to 
have as much as possible of self supported energy. This can be done in many ways, most 
legible in two:  

• To decrease the energy use as much as possible, for example by making the houses 
better insulated and more energy efficient, use local produced materials and use 
products that do not use a lot of fossil fuel while being produced.  

• To use renewable energy sources, such as solar-, wind- and water energy, as much as 
possible instead of fossil fuel. [4] 

Pune 

 “Energy policy focuses on creating the conditions for efficient energy 
markets, good security of supply and comprehensive consideration of the 
environment, health and the climate.” [31] 
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This quotation made by the Swedish Ministry of Sustainable Development can be compared 
to a quotation made by Mrs. Deepti Chaudhari, Mayor of Pune. One can see that the 
intentions in both countries are quite the same, but that the results may not always come out in 
similar ways.  

“As a city government we need to provide reliable, affordable energy to our 
citizens. Conventional energy has its own importance but there is a growing 
gap between need and supply.” [20] 

Pune is a city that grows very fast and with that follows an increased demand of energy. It is a 
necessity in the future to find additional sources of energy which can supplement the growing 
need. Today, as a temporary solution, every part of Pune faces a three hour long power cut 
during different times of the day. 

“If the houses should have high standards in energy efficiency the energy 
issues must be actively considered through the whole building process. It 
demands knowledge, accuracy and controls so that everybody involved in 
the process makes things right” [1]  

To build energy efficiently a huge number of aspects must be considered in an early stage of a 
buildings development. The building has to be energy efficient in all its stages: material 
produce, construction, use and maintenance. The systems in the building such as ventilation, 
light and electricity has to use as little energy as possible, and maybe most important all these 
aspects must work well together. 

The use of solar energy has a great potential being developed in India since the climate is 
tropical and ideal for this kind of renewable energy source. On eco-houses people has started 
to place solar panels on top of the roofs for heating water, but solar cells used to create 
electricity is still very rare in India because of the huge initial cost. Pune has started to 
promote the use of renewable energy by establishing an Energy Park which aims to give 
education in renewable energy sources such as Solar, Wind and Municipal Solid Waste 
etcetera. [20] 

The population of India is aware of the energy problems and does their best to use as little 
energy as possible. They for example put wet bamboo mats outside their windows to cool 
down their houses in the summer. They never leave a room with the light or fan still on. They 
use fluorescent lightening electricity, which reduces the energy bills with 35 %. When a house 
is built it is also more common these days to have insulation gaps in the roof, which works as 
an insulation for keeping the roofs cool. [40] 

Almost every house in India is built with self powered ventilation, and is a very well 
functioned system in India because of the stability in the climate. From an ecological point of 
view this system is the best. It does not consume any energy and is not requiring a huge 
amount of material. The construction technique is also very simple, based on natures own 
powers, thermal forces and wind forces. The used air leaves the house through openings 
placed high up on the house walls, and new fresh air leaks in through un-dense walls. The 
circulation of air in Indian household is mostly provided with low energy fans. Of course 
there are some exceptions with houses built with other ventilation systems, and many offices 
have air conditioners. These are, because of the high energy bills, only used when it is 
necessary. 
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Since most of India’s climate is tropical, and the location of Pune, heating up the houses 
during the winter season is not required. The temperature usually never sets below 15°C 
during the night. Since almost all houses is built with a heavy frame it takes a long time for 
the heat to leave and it also provides a cooling effect during the summer. [44] 

There is still a big problem with energy efficiency in Indian mass housing. When these 
projects are being built the main purpose is to fit in as many apartments in the house as 
possible, and all other aspects comes in second hand. [40] Measurements like Sweden’s 
energy/m2 are not for the moment used in India, but there is a system being initiated. Together 
with Switzerland, Pune is developing a digital tool for calculating a building’s energy need. In 
the form building designers can insert data for different materials, and be provided with a 
score that shows in which amount the building construction is sustainable. By this the 
contractors will know which parts that could be changed to get a lower energy cost. [44] 

The Energy and Resource Institute  

In 1974 The Energy and Resource Institute (TERI) was founded, dealing with energy and 
resource problems that has occurred by the overuse of the earth’s non renewable energy 
resources and the continual increasing demand of energy. The headquarter of TERI is placed 
in New Delhi, but the institute work closely with several multinational organizations, national 
governments, corporate organizations, NGO’s, and academic institutes all over the world. At 
present 700 employees in various field are working at TERI. 

The institute’s vision is to: 

“Work for global sustainable development, with particular application to the 
diverse challenges faced by India, focusing on equity, efficiency and 
optimal utilization of natural and human resources.” [36] 

TERI works toward their vision by developing different solutions to global problems in the 
field of energy, environment and also by looking at current patterns of development to see 
how these could be changed to become more sustainable and effective.  

Every year TERI organizes the Delhi Sustainable Development Summit (DSDS), regarding 
sustainable development, the pursuit of the Millennium Development Goals and evaluation of 
the world’s progress in these areas. People from all over the world are attending the DSDS.  
[36] 

Building construction techniques with sustainable designs and effective systems can reduce 
the energy demand up to 40 % and the water demand with 30 %. These buildings are 
constructed to let more daylight in and recycle waste water. Combine the technique of natural 
cooling, such as materials that slowly lead heat, with air-conditioning systems powered by 
renewable energy sources. The North Delhi Power Ltd’s is an example of a building of this 
kind. It was developed by TERI with solutions and systems that were as energy and water 
efficient as possible.  

TERI has also developed a rating system called TERI’s Green Rating for Integrated Habitat 
Assessment. The system will work as a tool to evaluate the ecological aspects of India’s new 
and existing building constructions over their entire life cycle.  
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In 2005 TERI founded a website for consultative service in the sector of sustainable habitat 
design. The website aims to develop an association between the European Union and different 
sectors in India, such as building professionals, students and other users, to exchange 
knowledge and technique. The site also promotes the market for sustainable building 
materials by making people more aware of them and how to use them to make a difference.    

TERI has been a part of the development of eco-housing criteria for Pune together with the 
United States Asia Environmental Partnership and Pune Municipal Corporation (PMC).  [35]
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5 Transporting in Pune 

This chapter will give the reader an idea of how Pune is working towards ecologically 
sustainable road- and transport planning. A few other ecological planning solutions will also 
be presented.  

5.1 Sustainable Transporting 

An often used definition of Sustainable Transport is: 

“Sustainable transportation is about meeting or helping meet the needs of 
the present without compromising the ability of future generations to meet 
their own needs.” [39] 

This is almost the same definition as for all sustainable concepts. The need for sustainable 
transport planning originates from some people understanding that the transport policy have 
gone wrong in the last half of the 20th century, in aspects of unsustainable resource take, 
energy wastefulness, pollution, declining service levels despite increasing investments and 
poor service for specific social and economic groups.  

The Canadian Centre for Sustainable Transportation defines a sustainable transportation 
system as one that: 

• “Allows the basic access needs of individuals and societies to be met safely and in a 
manner consistent with human and ecosystem health, and with equity within and 
between generations. 

• Is affordable, operates efficiently, offers choice of transport mode, and supports a 
vibrant economy. 

• Limits emissions and waste within the planet’s ability to absorb them, minimizes 
consumption of non-renewable resources, limits consumption of renewable resources 
to the sustainable yield level, reuses and recycles its components, and minimizes the 
use of land and the production of noise.” [39] 

Such a system can hardly be achieved by only small changes, a massive transformation needs 
to be done worldwide. Also a change in public attitude towards private transportation is 
needed. People needs to realize that in order to make society sustainable, in the aspect of 
transportation, less private cars and more public transport should be used. For this to be 
reality the cities has to offer appealing alternatives in public transporting in order to make 
people choose other options than the private vehicle.   

The way of how transport planning has been looked upon over the last century contains 
supplying transport opportunities according to the forecast, which has involved that the 
forecast has been fulfilled since the public will use what are supplied, and that is not 
necessary the demand. As a result of this many places have heavily overbuilt their 
transportation infrastructure which then comes to an unsustainable level. In cities in 
developing countries which now are growing rapidly, the transportation demand is enormous 
and special solutions are necessary for sustainability to be achieved.  

 

http://www.cstctd.org/english/whatis.htm
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Those who promote sustainable transportation are trying to shift the emphasis in public 
spending and actions away from building and supply, towards management and demand. This 
has its origin in the respect of the environment and sustainable use of natural resources. 
Unfortunately this movement is a minority and still most expenditure will be determined by 
other criteria than sustainability. 

Many sustainable transportation programs are trying to emphasize the importance of cutting 
the needed numbers of vehicles and the need for transport. Telework, telecommuting and 
better clustering of activities are ways to reduce the need of motorized transport. [39] 

5.2 Road Materials 

Large areas with asphalt tend to restrain the water to percolate into the soil which will lead to 
lowered groundwater table. The materials used in road constructions should be sustainable in 
an ecological point of view. It should be naturally existing materials, demand low energy use, 
occur plentiful, have a long lifetime and exist in the nearby area. The choice of road material 
should consider traffic intensity, comfort, friction, color, sustainability and climate.  
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gravel X X   O  O 
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O reasonable agreement 
X good agreement 

Figure 9. A rough valuation of road materials [10] 

Asphalt concrete 

There are several ways of reducing the use of fossil fuels while using asphalt concrete. One 
way is to use a blend that can be mixed and laid at a lower temperature. This decreases the 
releasing of carbon dioxide since less heating is required. There are also several ways of 
recycling asphalt. [39] 

Concrete 

Concrete is looked upon as an environmentally acceptable construction material. Concrete is 
considered to require less maintenance and last longer than other road materials. It is also 
brought out that the use of concrete in freeways can result in less vehicle fuel consumption 
due to the smooth surface. The lightness of concrete requires less illumination of the roads 
and that also results in decreased energy use. Concrete is recyclable. [15] 
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5.3 Working towards Sustainable Transporting 

India has a tradition in having their home close to where they work, but with metropolitan 
areas expanding rapidly this is now changing. Factories and businesses are moving out of the 
city borders and people will have to travel up to hours to get to work. Due to this, and 
economic growth, the numbers of vehicles in India has increased swiftly the last two decades. 
Naturally, this causes problems in transport planning. Two wheelers are the most popular type 
of transport in terms of number of vehicles in Pune, as well as in India, today.  

Motorized vehicle type % distribution 
Two wheelers 

Cars 
Three wheelers 

Trucks 
Buses 
Taxis 

82,2 
10,5 
4,5 
1,5 
1,0 
0,2 

Figure 10. Mode wise vehicle distribution in Pune [8] 

As shown in the chart above two wheelers outnumber all other vehicle types. Even though 
two wheelers having the lead in numbers, walking (see chart below) is still the most common 
way of transporting in Pune, but not with much difference. Environmentally this is good, but 
with few existing sidewalks it is unlikely to continue this way since people do not feel safe 
walking next to moving cars.  

Trip mode % distribution 
Walk 

Two wheelers 
Cycle 
Bus 

Three wheelers 
Cars 

Minibus 
Rail 

31 
28 
13 
13 
7 
6 
2 

0,2 

Figure 11. Trip mode and distribution in Pune [9] 

Pune has a small share of public transport and a large share of private transport. This causes a 
high level of pollution and also traffic congestions. Pune has two major public transportation 
companies, Pune Municipal Transport (PMT) and Pimpiri Chinchwad Municipal Transport 
(PCMT). According to the Environmental Status Report, every year published by Pune 
Municipal Corporation, it is estimated that 1,1 million vehicles operates daily on the roads in 
Pune city.  

 

The services provided by the PMT do not really match the needs and since the service is not 
reliable more and more people tend to use their own vehicles. The coverage of the PMT 
busses is around 80 % and has been so for the last couple of years. Pune has around 900 
busses and a population of 4,5 million. A good recommendation is to have one bus for every 
3000 people. Following this PMT needs at least 600 more busses to achieve an acceptable 
level. [41] 
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At the moment Pune has three major transportation sustainability problems: 

• The major fuel of all transportations in the city is of a non-renewable resource and this 
contributes to un-sustainability. Unfortunately eco-friendly alternatives are not being 
developed at a commensurate rate. 

• The extensive use of fossil fuels contributes to a discharge of carbon dioxide in a 
much higher extent than the environment can absorb. 

• The health of humans and organism is damaged by many of the local and regional 
impacts of transport activity. 

In the Environmental Status Report, PMC mentions that they wish to have a sustainable 
transport system that: 

• Allows the basic access needed to be met safely for individuals and society, and in a 
manner consistent with human and ecosystem health, and within equity in and 
between generations. 

• Is affordable, operates efficiently, offers choice of transport mode, and supports 
vibrant economy. 

• Limits emissions and waste within the planet’s ability to absorb them, minimizes 
consumption of non-renewable resources, reuse and recycle its components, and 
minimizes the use of land and the production of noise. [12] 

Pune has broad visions in how to achieve a more sustainable road- and transporting system. 
Several co operations with agencies and association, national as well as international, are in 
progress.  

Cycle Track 

For a city that once was known as the city of cyclists the immense increase in two wheelers is 
devastating. In 1981 a bicycle master plan was developed for Pune and fragments were 
implemented. Today the plan needs to be updated. Some of the voluntary organizations are 
trying to promote cycling as a way of transport by arranging happenings they hope that people 
will use the bike for shorter trips within the city. The Municipal Corporation also promotes 
the use of bikes by building segregated cycle tracks along roads and intends to implement a 
cycle network within the next three to five years. [12]  
When planning the placement of the bicycle tracks are vital to minimize the exhaust fumes 
that the cyclist is exposed to. The share of fumes at the side of a street is ten times higher than 
50 – 100 m away. Just 10 – 20 m away the share is reduced to half. The physical activity a 
cyclist performs results in a higher inhaled dose of fumes. In an uphill slope the cyclist will 
inhale ten times as much fume as a motorist in the same distance. [10] 

Bus Rapid Transit 

The Bus Rapid System is a road based mass transport system that is reliable and affordable. 
The system has evolved from improving the existing system with features as segregated and 
priorities bus lanes, more efficient fare collection, more comfortable stations, the use of clean 
bus technologies and with a flexible route. [39] Pune Municipal Corporation intends to 
develop the Mass Transport System in the next four to five years. [12] 
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Tram 

A tram is a mass transit vehicle system on rail that is lighter that a train and is designed for 
transportation of passengers. Other tram-like transportations are tramcar, trolley, streetcar and 
street railway. Characteristics for the tram are that they travel entirely on tracks which have 
been laid down in the street and that they usually lack platforms. The tram system can use 
existing roads and run without disturbing the existing traffic system. In the industrialized 
early 20th century trams were a very common way of communication, but they were soon 
replaced by a more convenient vehicle – the car. But in the latest years the tram system has 
made a comeback. [17]  

As a way to solve transportation problems in Pune city area, a new concept with tram has 
been investigated. Collaboration with Germany has been going on for the last couple of years 
and delegates from both countries have been a part of an exchange program. [12] 

Sky Bus Metro 

The Sky Buses are light weight coaches that are suspended and travel below the rail. The Sky 
Bus System can be used in busy urban areas without disturbing the existing traffic since very 
little or no land is required for the rail as well as the stations. The Sky Buses can easily pass 
through congested parts of the city due to the system’s construction. [39] Pune Municipal 
Corporation is investigating Sky Buses as an alternative to regular buses. But the high initial 
cost might be of a negative cause. [12] 

Flyovers 

Pune is at the moment in progress of constructing flyovers. There are several studies which 
agree that there are only short term benefits, and only for motorist, with flyovers. Surely the 
traffic congestions will be reduced and that might be a step in the right direction. [13] The 
building of flyovers takes a lot of time and is also very costly.  

Parking Policy 

Effective ways of making people use public transport in a broader extent is by increasing the 
parking fees and also decrease the amount of available parking. [39] The system of pay-and-
park in Pune only applies for four wheelers and thereby encourages people to use two 
wheelers. [12] The parking fee is 5 rupees, 1 SEK, per hour in 2005, this might not be enough 
to encourage people to take public transportation instead their private vehicle. [13] 

Liquefied Petroleum Gas  

Liquefied Petroleum Gas (LPG) is a mixture of hydrocarbon (compound of hydrogen and 
carbon) which is manufactured during refining of crude oil or extracted from oil or gas steams 
as they emerge from the ground. The gas is nowadays getting more and more popular to use 
as “green fuel” because the pollution of exhaust emissions is less compared to other fuels. 
[39] Pune Municipal Corporation intends to convert about 9000 auto rickshaws to be run with 
Liquefied Petroleum Gas. Today about 1200 auto rickshaws are converted (from petrol) of the 
total amount of about 40000. [12] 
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Compressed Natural Gas  

Compressed Natural Gas (CNG) is made by compressing natural gas and is distributed by 
pipelines. The gas is considered as an environmentally clean substitute for petrol and diesel 
fuels. In India’s capital New Delhi the use of Compressed Natural Gas is mandatory for the 
public transport system. [39] To use CNG a pipeline needs to distribute the gas, and the 
expansion takes some time. It is estimated that Pune will be reached by the pipeline in 2007.  

Pollution Test 

Every six month all vehicles in Pune have to take a pollution test to ensure that the vehicle 
pollutes within the accepted levels. Vehicles that exceed the limit are suspended until 
satisfactory repairs are done. At the testing scene a certificate is issued and is mandatory to 
carry along all vehicular rides. Failing to have the appropriate certificate one has to pay a 
penalty fee. [41] 

Vehicle type % contribution to pollution 
Two wheelers 

Cars 
Three wheelers 

Buses 
Trucks 

77,7 
11,5 
5,4 
2,0 
3,4 

Figure 12. Contribution of vehicle pollution in Pune [11] 

5.4 Other Eco-friendly Solutions 

Pune is working hard on becoming more sustainable in terms of transport planning but there 
are more alternatives to look into. 

High Occupancy Vehicle lanes 

One way to promote a higher occupancy in vehicles is the use of High Occupancy Vehicle 
(HOV) lanes. That is a special lane for vehicles with more than two persons where cars with 
low occupancy are prohibited, the criteria may vary. There are places were single occupancy 
vehicles are allowed if they are hybrid vehicles or use alternative fuels. The HOV lane can 
either be full-time or reversible, that is for inbound traffic in the morning and outbound traffic 
in the evening. [39] 

Commercial Carpools 

One way to reduce the amount of vehicles is to introduce carpools in housing areas. The offer 
has to be very appealing, convenient and practical, in order for people to give up their private 
vehicle. [1] 

Private Carpools 

A simple way of giving people the opportunity to carpool is by arranging secure parking 
areas. By doing this, hopefully people will find the economic and environmental advantages 
of riding together.  
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Park and Ride 

Special terminals in close connection with public transportation make it easy for the 
commuters to park their vehicle and go by bus or train for the rest of the trip. This is a way to 
decrease the amount of vehicles and pollution in the city area. The park and ride system is 
mostly used in suburban areas. [39] 

Road Pricing 

A toll system requires the user of the vehicle to pay a fee every time passing a certain area. 
The fee can be for several reasons: raise money for the construction, build new facilities or a 
way to influence people to travel with public transport instead of private cars. The toll system 
might be more important in the future when most cars are hybrid vehicles or consumes 
alternative fuels instead of petrol and therefore will not generate gas tax revenue. [39] 

Benefits for Eco-friendly Vehicles 

Parking advantages for vehicles using green-fuel and lower taxes on such vehicles are ways of 
promoting more eco-friendly means of transportation. [1] 

Mobility Centers 

Information centers with an aim in affecting people’s attitudes and travel habits can be 
arranged. Such centers provide information regarding public transport alternatives and also 
the gain of choosing them. [1] 
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6 Magarpatta City 

Here follows a presentation of the area Magarpatta City which was chosen to be the area for 
our case study.  

6.1 Background 

The area, in which now Magarpatta City is taking place, has been in the family of Magar for 
generations, used for agricultural purposes. Magar is a family name and the word Patta is 
Hindi for a stretch of land. 1960th and onwards the city of Pune has reached such a spread that 
the area of Magarpatta City was in pressure of being urbanized in an unorganised way. In the 
mid 1990th all of the 120 Magar families pooled their land together and formed their own 
development company. They approached to the Government of Maharashtra with the plan that 
they had developed saying that this piece of land will be required for urbanization and that 
there is no point in having agriculture here any more. What they intended to do was to make a 
master plan, and develop the area in a planned way. The Government of Pune gave 
Magarpatta City permission to start to operate from year 2000. 

Magarpatta City is located in east of Pune, covering an area of 400 acres. At the moment 4000 
people are living there and eventually, in 2008 when the city is fully developed, 50 000 will 
live there.  

 

Figure 13. Master plan and location of Magarpatta City [29] 

All of the 120 families that used to live in the agricultural area are now living and working in 
Magarpatta City. The concept for Magarpatta City is a gated community, where people can 
walk-to-work and children can walk-to-school to reduce the pressure on environment due to 
infrastructure. The area is created as a green environment to conserve the nature and water, 
and also have a self sustainable garbage system. There are five angles which have been taken 
in consideration while planning Magarpatta City: 

1. Environment 
Try to be as eco-friendly as possible, try to maintain a balance.  

• Plant a lot of trees, the norms for Pune City is that for every 100 m2 developed 
one tree is required, but Magarpatta City is planting one tree for every 50 m2 
developed.  
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• Decrease and take care of noise pollution, all around Magarpatta City there is a 

band of six meters with plants and trees, to absorb sound and dust from the 
ambient roads, along with a high barrier.  

• Water preservation, in the central garden an artificial lake is created to keep the 
monsoon rainwater trapped for a longer period of time. Increasing the ground 
water level as much as possible with the use of grass pavers’ bricks. 

2. Fly ash 
For all building constructions fly ash based concrete is used.  

3. Solar Energy 
All water heating is powered with solar energy. 

4. Garbage 
Magarpatta City is collecting their own garbage and do not give it out to the city of 
Pune. Segregating of garbage at source, every apartment have two buckets – one for 
biodegradable waste and one for non degradable waste. The biodegradable waste is 
decomposed and turned into soil which then is used in the agriculture and bio-gas is 
prepared from decomposing. The non degradable waste is recycled or burnt. 

5. Wind 
Direction of wind flows are taken in consideration. The breeze comes in from the 
south western side and open spaces are created so there is continuously breeze 
blowing through the area. 

 

  

Figure 14. Magarpatta City Entrance [29] 

6.2  Housing 

Magarpatta city is divided into fours sections. Each section, developed in separate stages, will 
have there own commercial centre were the citizens can find facilities as supermarkets, banks, 
health clinics, restaurants etcetera. 
When the city is fully developed there will be 28 residential neighbourhoods, divided into the 
earlier mentioned four sections, with a total amount of 8000 homes. The neighbourhoods will 
include flats, penthouses, row houses and private bungalows, all constructed with a heavy 
concrete frame and brick walls. 
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Figure 15. Bungalows and Mass housing in Magarpatta City [29] 

In the middle of each neighbourhood a green area with a club house is created which is 
available to the people living in the surrounding houses for parties, meetings or other 
activities. [29] 

The residences in Magarpatta City are aimed to the Indian middle class, who earn their living 
by working. The residences comes from 50 to 270 m2 and prices start at 1,2 million rupees, 
240 000 SEK. [43] 

The Magarpatta City contains 360 000 m2 of IT- offices, and the buildings are built with a 
heavy concrete frame and brick walls. The IT complexes are placed in a big circle, in the 
middle of the Magarpatta City, surrounding a large green park with an artificial lake.  

 

Figure 16. IT-offices in Magarpatta city [29] 

The facades of the IT-offices are fully glassed with a construction technique consisted by two 
rows of glasses separated by an air column. This construction is chosen to insulate the 
buildings from the outside heat though a fully glassed facade, in a country like India, gets 
extremely hot while exposed by such a massive dose of sun. [43] 

While constructing the buildings in Magarpatta City scaffolds made of steel are mostly used, 
but for some smaller building projects bamboo scaffolds is used.  

All the buildings in Magarpatta city, named after different flowers, are designed and placed to 
receive as much daylight and air ventilation as possible. The energy used in Magarpatta city is 
regular Indian nuclear or hydropower, but every building is also provided with solar panels on 
the roof tops for water heating.  
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Figure 17. Solar panels at roof tops in Magarpatta City [29] 

 

Since one of Magarpatta city’s main aims is to take care of their own waste instead of sending 
it away, every apartment is provided with two buckets for rubbish, one for burning waste and 
one for decomposing.  

The Magarpatta city is a rare society which has got a lot of publicity since the work started in 
1990. It has become a pilot project for other cities in India for the devotion working towards 
sustainable development.  

It is a very popular concept, especially for young couple between 21 to 25 years old, and 
today the waiting list for a residence is two years. [43] 

6.3 Transporting 

Magarpatta City is especially designed for pedestrians, it takes about 15 minutes to walk from 
one side of the city to the other. Despite that the city is littered with wide roads designed for 
motor vehicles, along all sidewalks trees are planted to give comforting shade to persons 
walking.  

  

Figure 18. Roads in Magarpatta City 

All streets inside have drainage systems that lead rain water to percolation wells in order to 
refill the groundwater.  
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Figure 19. Drainage system  

The roads are laid with ordinary asphalt concrete, sidewalks are covered with bricks allowing 
water to percolate and paths within green areas are laid with grass pavers’ bricks with space 
for grass to grow in between.  

  

Figure 20. Walking paths in Magarpatta City 

 

The ultimate goal for Magarpatta City is for everyone living within the area to have a job 
there, and everyone working in Magarpatta City should also live there. There is no public 
transportation system within the city. The area is connected with other parts of Pune with 
PMC’s busses, also some of the IT companies operating within Magarpatta City have their 
own shuttle busses for employees living outside the area. 
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7 Discussion 
In this chapter we will discuss ecological sustainable development in the aspects of housing 
and transporting, we will also suggest some ideas of improvement for Pune, India.  

7.1 Ecologically Sustainable Development 

The Swedish way of using legislation as a tool to regulate sustainable development also exists 
in several ways in India. But as far as our knowledge concern there has been several years 
since many Indian laws were updated. A revision of many laws and regulations is probably 
the best platform to make sure sustainable development is being worked with at all levels of 
society.  

The work with Agenda 21 might not have been put into practice in the ways it was intended, 
and has not resulted in many actual transformations. During the last years the intensity has 
decreased in most places. Even though it might not have been so many actual effects, Agenda 
21 still has affected many people’s way of thinking regarding ecology and sustainable 
development.   

7.2  Housing 

At the Indian countryside an ecological sustainable way of building is regularly being 
practised. This is mainly because well known materials and technologies still have a tradition 
in construction, and the western influences have not been that immense as in many urban 
areas. Lately the interest in ecological sustainable construction has increased among private 
investors and quite a few smaller housing projects are constructed with this kind of 
techniques.  

Unfortunately the influence from the western world, in terms of energy consuming 
constructions, materials not intended for the Indian climate as well as fancy materials that are 
produced far away, has started to make an impact on many contractors and architects. This 
has lead to an unsustainable development in many urban cities. Many of the materials and 
technologies used in the western world are not to be preferred in India since the circumstances 
and climate are different. Indian building constructions need other features than the western, 
for example the Indian houses do not need to be heated up but to have an effective cooling 
system is important. Many western materials do not last in the Indian climate, especially 
because of the heat and moisture, and this reduces the life length and the strength of the 
constructions.  

Our perception is that pilot projects located in India within the field of ecological sustainable 
housing is needed. By building eco-friendly one can save money by conserving electricity and 
water, improve health by reducing exposure to synthetic chemicals and help to protect the 
environment. 
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7.2.1 Pune Today and Tomorrow 

Building Materials 
The use of eco-friendly building materials, especially for mass housing, is very rare in India. 
To work towards a more sustainable development the amount of eco-materials must be 
increased. Nowadays the mostly used material in India is high energy consuming materials 
such as concrete, stones and aluminium. We got the impression that the reason why there is 
such a rarity in using eco-friendly materials is because the Indian contractors and architects 
doubts the strength of the eco- friendly materials. There is a need of pilot cases of mass 
houses built with eco-friendly materials to change the contractor’s opinions.  

India has a very modest import of building materials, compared to many other countries. The 
fact that many locally available materials are being used is positive in a sustainable aspect 
since the transportation contributes with pollution and economical loss.  

The use of fly ash based products has set the Indian building materials market rapidly. The 
fact that fly ash is a free waste product, which can reduce the needed quantity of raw materials 
in production, has a massive impact on the ecological sustainability. The amount of consumed 
energy and water is also decreased while using fly ash. This is important for a country like 
India which has lack of water and huge energy problems. Fly ash is a waste product from 
burning powdered coal and has to be taken care of. When mixing it into concrete the fly ash is 
bound to the material and the problem where to store it is solved. 

Construction Technologies 

For creating sustainable constructions the eco-friendly materials has to work well together and 
create a whole, well functioning system. In India the main reason to choose a material is the 
price and if the material is of good quality. It is not common to look at a long-term 
perspective and the whole construction system.  

The fact that most construction objects in India are being built with heavy frames is from an 
ecologically sustainable point of view not defendable. If instead a non heavy frame, such as a 
flexible brick wall solution, is chosen the amount of needed material could be reduced. The 
amount of used energy, while producing the materials as well as the energy used while 
constructing the building, decreases and at the same time the building is being more isolated. 
The column of air in-between the two rows of bricks (see figure six) creates isolation towards 
the outside heat. If fly ash bricks are chosen, instead of ordinary clay bricks, the 
environmental status of the construction is being even more improved.  

Recycling 

The fact that India has composed a law regulating recycling has made a huge impact towards 
a sustainable development. Nowadays the contractors are more aware of the effects, and the 
amount of money, that could be saved when recycling building materials.  

India going Eco 

The eco-housing assessment criteria, developed by Pune Municipal Corporation (PMC), is 
aimed to be a tool for architects, contractors, financial institutions and house owners to 
measure the environmental status of their constructions. The fact that a certificate is being 
handed out, which later results in reduced taxes, promotes the work towards eco-housing in a 
exceedingly effective way. This also increases the Indian contractor’s interest in 
environmental questions. 
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The Housing and Urban Development Corporation (HUDCO) is a very good device to make 
it economically possible for the Indian citizens to build eco-friendly. Since implementing 
HUDCO it has become easier for people to apply for a loan to an eco-adjusted building 
construction than to a regular one.  

To promote eco-housing the Central Building Research Institute (CBRI) is a very useful tool. 
They find building solutions that is sustainable, eco-friendly, energy efficient, low costing, 
and make them into pilot cases for contractors.  

Energy Efficiency  

The increased demand of energy in a rapidly growing city, as Pune, is very apparent. Pune has 
to find new additional renewable energy sources, since the nowadays three hours daily power 
cut is not a long-term solution. Solar panels for water heating are today spread over most of 
India. Even though this is a step in the right direction, the use of solar energy for generating 
electricity could be used in a higher extent.  

7.2.2 Improving Pune in Sustainable Housing - Our thoughts   

Building Materials 

The reason why a building material is chosen in India, is the prize. Reduced taxes for eco-
friendly materials could be a good way to make people more optimistic to build with these 
materials.  

By introducing eco-labels within the building construction sector one gets more 
understandable information of a material’s effect on the environment. This leads to more eco-
friendly materials are being chosen, since people know the affects caused by them.  

Another way to promote eco-friendly building materials and show their strength and 
efficiency is by implementing information hubs. There, contractors, architects and citizens 
can come and collect information and use the hubs as case studies. The environmental 
management centre in Pune worked with these kinds of hubs in parks around Pune for a short 
period, and found them very effective. Maybe the hubs can be permanent. The use of eco-
friendly materials as substitutes for many now used interior materials must be developed and 
promoted in India. For example as a finishing stage when building with wood the use of non 
eco-friendly paints and varnish is very common in India. These substances are also often 
dangerous for the health of the workers using it. 

Construction technologies  
We found the work with maintenance and renovation in India very rare and slight to none 
existing. This is a huge problem for the environment though they tear the old buildings down 
and build new ones when they are in a bad condition. This contributes to massive waste of 
energy, material, time and not to forget polluting. It is also a huge safety problem since it tend 
to go a very long time before the building constructions are destroyed, and are then in a very  
 
bad condition which jeopardises the safety of the people living there, as well as the 
contractors tearing it down. 
HUDCO has developed a program which shall provide financial support for renovations and 
repairs, but so far it has not been implemented and very few people are aware of its existence. 
A promotion for the importance in maintenance and renovation has to be done in India, 
people need to be aware of how their building will end up if not properly maintained. 
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India with its extremely hot and sunny climate needs to work more with building design. A lot 
for cooling the building constructions can be done just by a proper design of the building. A 
construction that is un- symmetrical with a lot of projected parts is shadowing itself. To 
construct a house that is planned on the breadth with many rooms followed by each other, and 
by placing the rooms used during the hot times of the day on the northern side of the house, a 
much cooler indoor environment can be accomplished without an air cooling system. 

Energy Efficiency  

We think that show cases like The Energy and Resource Institute in New Delhi, is a good way 
to promote the use of renewable energy sources and energy efficient building constructions. 
More of these institutes should be built all over India in order to make it easier for people to 
gather information in these matters.  

The major problems with energy efficiency in the building construction sector are within mass 
housing. Since the ultimate goal for mass housing is to fit as many apartments into a building 
as possible, a scarce effort for making them eco-friendly is done. Introducing the concept of 
energy/m2 as a tool to measure the amount of energy used for an apartment, would be a good 
technique to assure that the used energy is below a low limit. The in Sweden well known 
concept of Life Cycle Analyses could be another tool for India to apply for record and limit 
the energy use for materials and constructions, during their entire life cycle. These two 
concepts will make people more aware of how much energy they consume. The awareness 
often leads to a decreased energy use. One needs to remember that a high energy use is not 
equal to a high standard of living.  

7.3 Transporting 

The freedom and independence that come with owning your own vehicle is rapidly spreading 
together with the increasing population and economic growth in India. Unfortunately this 
contributes to an unsustainable transport system. Two possible ways of solving this is to build 
an ecologically sustainable public transportations system, and/or ‘cities’ within the city that 
contain all facilities such as workplaces, schools, and shopping opportunities within a walking 
distance to decrease the amount daily travels. An ecologically sustainable transport system 
can be achieved by increasing the public transport system and make it more available for the 
public to use. The concept of ‘cities’ within the city has its benefits and detriments. The 
thought of having everything needed within walking distance is positive and decreases the 
need of transportation. But since people tend to be more and more mobile and want to decide 
by them self where to shop, this system might not be as good as intended.  
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7.3.1 Pune Today and Tomorrow 

Pune Municipal Transport  
Pune’s public transporting system is in need of a drastic improvement. Pune Municipal 
Transport (PMT) has at the moment 900 buses in different conditions, ranging from new 
modern ones to very old, uncomfortable and polluting ones. For PMT to serve at an 
acceptable level the fleet has to increase the amount of busses with 167 %, that is equivalent 
to 600 busses. Not only does the fleet need to be increased in amount, old busses also have to 
be replaced. The system must be more easily available for people to become a natural 
transportation choice. Today there are few real bus stops where people safely can catch the 
busses. We experienced that the busses seldom stop in order to let passengers on and off 
instead they have to run and jump, this makes it impossible for old and disabled people to use 
busses.  

Fuel 

Unfortunately, as in many other cities in the world, all busses in Pune use petrol as fuel. If this 
was to be changed to an eco-friendly alternative the pollution level, which damage the health 
of all living organisms, will be decreased. The use of non-renewable resources will be 
reduced and a step towards a more sustainable transport system is taken.  

Cycle Track 

In order to return to the former status of being a cycle city Pune is in great need of more safe 
cycle tracks. The alternative for Pune is to dedicate a part of the roads for bicycles only. This 
would hopefully affect people’s attitude to take the bicycle instead of the two wheelers or 
cars. Even though the most safe and healthy alternative for cyclists would be to place cycle 
tracks away from the roads this might not be possible in Pune, since the roads are too narrow 
and there is no available space for this.  

Bus Rapid Transit 

If Pune Municipal Corporation will adopt a bus rapid transit system, it will hopefully change 
the situations for the city and its citizens dramatically. This alternative is probably the most 
cost efficient for Pune to develop, since the implementation requires a lesser amount of 
changes. Special lanes are required for the system and that is a difficult assignment for Pune 
to handle. A bus rapid transit system that is well implemented in society will hopefully 
become a natural choice when transportation is needed.   

Tram 

A tram system requires a costly installation with rails and might therefore not be a suitable 
solution for Pune. Seeing as Pune has energy problems and suffers from power cuts, a tram 
system will not be sufficient since it is powered by electricity. 

Sky Bus Metro 

Sky bus metro system entails an even larger amount of consumed energy than the tram 
system, and also comprises even more installments. The electricity problem in Pune is an 
issue for this system too. A benefit with the sky bus metro system is that it is not affected by 
traffic congestions because the coaches travel above the existing roads.  
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Flyovers 

Pune is in progress of building flyovers that hopefully will ease some of the congestions, at 
least in a short term prospective. We believe that flyovers is not a sustainable transporting 
solution given that people still tend to use the given space and the result will be an increased 
amount of vehicles.  

Parking Policy 

We experienced that Pune has very few parking areas and we have only seen one where a fee 
is to be paid. Instead people tend to park wherever and whenever they are in the need of 
parking. To reduce the amount of vehicles within the metropolitan area the parking fee should 
be higher within the central city and reduce the further out of the city you park. The amount of 
available parking should be fewer within the central city and decrease further out.  

  

Figure 21. Parking fees and available parking 

Pollution test 

The implementation of mandatory pollution tests is a very good way to regulate the use of 
vehicles with a too high emission level. 

7.3.2 Improving Pune in Sustainable Transporting - Our thoughts   

Transporting in Pune in general 

By improving and expanding the road network the only long term ‘benefit’ would be an 
increased amount of vehicles. This is what is happening in most large cities worldwide, when 
roads are increased in number and made wider, people tend to use them more frequently. 
Eventually this will cause new congestions in the enhanced area.  
We believe that the only solution to this is to promote and privilege an ecologically 
sustainable public transporting system. This system must be run with fuel from renewable 
sources. It must be easy accessible and economically cheaper than taking ones own vehicle. 
Also private vehicles that use renewable resources as a power source should get advantages 
for example cheaper parking fees, reduced taxes and cheaper fuel.  
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This report is not aimed to give a specific solution to in what ways Pune should develop their 
sustainable transporting system. There are various kinds of communication systems offered in 
terms of having a more sustainable transporting. In order to develop these systems major 
political decisions have to be taken and money is always a critical issue. One must also be 
aware of that these changes take a very long time to perform. There are so much more to 
consider for these questions that it is hard for us to perform an evaluation during our limited 
time at the field. 

High Occupancy Vehicle lanes 

Most of Pune’s roads today are quite narrow, therefore are the use of high occupancy vehicle 
lanes not the easiest to implement in this city since special lanes must be dedicated and there 
is no space to extent the road width in.  

Commercial Carpool 

In order for a commercial carpool to be frequently used it has to be arranged in an area, with a 
well functioning public transport system, where people have the attitude and lifestyle to 
consider it. An area such as Magarpatta City is in our point of view idealistic for these kinds 
of carpools. People do not need the car for their every day life but would like to have access 
to a vehicle once in a while. Also metropolitan areas with small opportunities of parking are 
good for carpooling. People use the public transportation system for travels to and back from 
work but might need one for weekend trips and weekly grocery shopping.  

Private Carpool 

By establishing parking opportunities in suburban areas, where people feel safe to leave their 
vehicle and without costing them anything, people are likely to carpool as a way to reduce 
their monthly transportation costs. This is a cheap and easy way to reduce the amount of 
vehicles in metropolitan areas and by that also the pollution. The major cost to set up this kind 
of parking is the cost of purchasing the land and the loss of income because of the land use. In 
Sweden it is common to use land that is in the process of development as this kind of parking 
areas during the time it is being planned for. 

Park and Ride 

Many people that work within the Pune metropolitan city live in suburban areas. By 
establishing parking areas in close connection to public transporting people will soon find the 
economically advantages and time savings of using public transportation. This presupposes 
that the public transportation system is convenient and working properly.  

Road pricing 

In Stockholm, Sweden, road pricing was introduced the first of January 2006 as a way to 
decrease traffic and the amount of cars travelling within the metropolitan area. This system 
has worked well and might be a good solution for Pune to implement. The road pricing 
system will in the future become an even more important way for municipalities to raise 
money for road maintenance, when most of the cars have converted to alternative fuels 
instead of petrol and the tax income will be decreased.  
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Benefits for eco-friendly vehicles 

Another solution to lessen the pollution levels is to promote the use of eco-friendly vehicles. 
This could be done by lower the taxes for such vehicles or/and let these mean of 
transportation park for free.     

Mobility centers 

A good way to affect people’s attitude towards public transporting and show the benefits of it, 
is to establish mobility centers. These should work as an information hub and give people 
insight in what ways the public transportation system will profit them and the environment. 
We believe that information in general is the best tool to change people’s attitude and with 
that gain a more sustainable transport system.  

7.4 Magarpatta City 

The concept of Magarpatta City is: 

“Ingrained in every aspect of this venture is the objective of integrating 
mankind with nature and technology. Thereby restoring life's harmony, 
completeness, balance and fulfillment in the living process. The first step is 
to create a clean pollution-free environment, where life can co-exist with 
nature in complete harmony, thus offering the complete living experience.” 
[29] 

The effort that Magarpatta City has put in, to make an ecologically sustainable city is 
excellent. But the area can still be improved in many ways in these aspects. 

7.4.1 Housing 

The smaller houses in Magarpatta City are unnecessary to construct with a heavy frame of 
concrete. These could instead be designed with a more flexible brick wall solution to 
minimize the material use.  

The IT-offices should not have been built with fully glassed facades, even though we 
understand that this was made from an esthetical point of view, India’s climate is not suitable 
for this. The fact that the facades are constructed with double layers of glass makes it a little 
bit better in an energy use point of view. Any other material would have been better than 
these glass facades. 

Even though the initial cost for solar cells for generating electricity is high we believe that it 
must be an economically defendable investment in countries with as many hours of sun as 
India. This is a system for Magarpatta City to look deeper into.  

The fact that every house has solar panels on the roof tops for water heating is excellent in a 
sustainable point of view.  
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7.4.2 Transporting  

At the moment not many of the people employed in companies within Magarpatta City live 
there. By this the IT-offices provide shuttle bus services for people living outside the area. We 
were surprised that these busses were not powered by eco-friendly fuels, which is an easy step 
towards ecological sustainability.  

Unfortunately Magarpatta City is constructed too much around a road system designed for 
motor vehicles. As we pointed out, people tend to use roads in the extent they are available, 
people use their cars when it is easy to do so. By decreasing the amount and width of the 
roads people are more likely to walk, as intended.  

The roads in Magarpatta City are laid with asphalt concrete. By using asphalt concrete with 
draining qualities water will allow to percolate and refill the water table, which is a how it 
worked in nature before man interrupted.   

Surprisingly we found out that Magarpatta City lacked bicycle tracks and parking possibilities 
for bicycles. By bringing this to the area a healthier and more eco-friendly lifestyle would be 
approached by the citizens.  

We think that Magarpatta City is the ideal place for carpools, the area include all facilities 
needed for the daily life. Even so people might occasionally want to use a car for trips. 
Introducing a carpooling system imply that the amount of cars can be reduced but people will 
still have the convenience of an available vehicle.  

Even though it only take 15 minutes to walk from one side to the other in Magarpatta City 
people are likely to use their own vehicle when shopping. By introducing a public 
transporting system, powered by a renewable resource, which circulates in the area letting 
people on and off where it is convenient for them, will hopefully decrease the use of private 
vehicles.  

7.5 Final words 

India and Pune has been working with ecologically sustainability for a long time and still 
does, so of course, as in most countries, there is still a lot left to be done. The effort towards a 
sustainable city has to continue at all levels in the community. Pune’s corporation PMC is 
very good in these aspects, their work with the eco-housing concept has made a big impact for 
the building situation in Pune, as well as their work with changing the transportation system. 
We believe that the main improvements are: 

• Reduced taxes 
• Eco-labels 
• Information hubs 
• Maintenance and renovation 
• Cooling system 
• Public transporting system 

 

In Magarpatta City many achievements towards sustainability have been done. Still 
improvements in the eco-field can be done by: 
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• Building with flexible brick walls 
• Use solar cells for generating electricity 
• Introduce a public transportation system within the area 
• Power busses with eco-friendly fuels 
• Arrange possibilities for carpooling 

 
The Magarpatta City has situated a good pilot case for eco-friendly urban planning in India. 
This is very good since we believe that the most legible lack in India within eco-development 
is the shortage of pilot cases situated in India.
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