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Background

In January 2013 School of Planning and Architecture (SPA), New Delhi and Deutsche 

Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH India entered into a formal 

and long-term cooperation to organise a programme that would encourage students 

from various disciplines of planning to think beyond their academic engagements and 

contribute proactively in making India’s urbanization an inclusive process.

Urban Samvaad

As part of this engagement an exhibition was organized in order to enhance the 

capacity of the students. Urban Samvaad (Samvaad means Dialogue in Hindi) 

was an interactive and dialogue-oriented exhibition, where students from various 

planning departments of SPA, New Delhi shared the results of their research on 

Indian urbanization with urban professionals, policy makers and the general public. 

This exhibition provided a unique opportunity for promoting innovative forms of 

education for future planners, architects and other urban professionals to deal with the 

challenges of Indian urbanization. The event took place from November 8-10, 2013 at 

SPA, New Delhi. 

The event brought together representatives from all relevant fields to discuss how 

planning education needs to be designed in the future. At the same time the exhibition 

itself gave a valuable example of how knowledge production, dissemination and 

capacity building can be organized in an inventive and innovative way.

The exhibition was developed by students and graduates based on their knowledge, 

skills and ideas. The first step of the journey was a two-day interactive workshop, where 

students had to present their research. Since the beginning of the semester in January 

2013, students of final semester from five planning departments have engaged in field 

research as part of their academic work. It was decided ten most promising and socially 

relevant dissertation works will be showcased in the public exhibition. Initially selected 

students were invited for an interactive workshop held on July 26-27, 2013 at Hotel 

Qutab Clarion, New Delhi. The purpose of the workshop was to select ten students, 

who demonstrate the ability to understand and express the relevance of their academic 

work for inclusive urban development. These ten students would then work together to 

put up the public exhibition.
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While the content of the thesis was only one of the criteria of selection of students, who 

took part in the Urban Samvaad; emphasis was laid on communication skills, creative 

and interdisciplinary thinking, and idea-translation skills. The whole process was 

facilitated by experts from GIZ and SPA. They introduced the students and graduates 

to participatory methods, experience-based learning and tools for knowledge 

communication. 

Ten individual research works and two group projects of SPA students and graduates 

from Urban Planning, Transport Planning, Environmental Planning, Housing, Regional 

Planning and Industrial Design were brought together under a common theme and 

showcased in this exhibition. Together they created an interdisciplinary journey 

through setting up layout of exhibition in three areas consisting of Our Mohalla 

(Neighbourhood), Our Parivahan (Transport) and Our Kshetra (Region). Throughout 

these three themes of Urban Samvaad, two cross-over projects on Urban Energy 

Management and Innovative Toilet Designs were presented. At each panel the students 

themselves presented the issues at stake, discussed their well-researched solutions 

and explained what would be needed to bring solutions on the ground. They invited 

the visitors to participate in small interactive activities that made complex topics such 

as disaster management, financing models for housing or planning of a metro corridor 

comprehensible and tangible. 

The mohalla talked about the city in happening. People live, consume, work, recreate 

and move in their neighbourhoods, chowks and mohallas. Urban development as 

well as its challenges can be witnessed and understood in this micro-cosmos. Life in 

the mohalla showed the inter linkages between the different planning spheres and 

highlights the necessity for a holistic approach towards urbanization in India. 

Our Parivahan talked about issues related to urban mobility. Urban mobility enables 

access to services, livelihood opportunities, education and participation in the urban 

public sphere. The theme was to show that transport was not only the movement of 

vehicles but it opens up a city to its inhabitants or creates boundaries for them. In 

Indian cities the transport system has come under a considerable amount of pressure 

due to the increase of private and motorized vehicles and the inadequacy and sup-

optimal use of the public transport system. The number of vehicle ownership per 1000 

people had doubled in the last 10 years.

The third theme of exhibition, represented as Our Kshetra, in which it was highlighted 

that cities cannot be understood or planned without looking beyond their borders. 

Climate Change, rural-urban migration, land conversions and production chains show 

how cities and regions are inextricably linked. The boundaries established between 

cities and non-urban areas through political schemes and programmes do not always 

fit holistic planning requirements. Not all problems in a city, as for example water 

shortage or land utilization, can be solved only within city boundaries.
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Inauguration

The programme started with the lighting of inaugural lamp by chief guest of ceremony 

Shri. V.P.Baligar, Chairman & Managing Director, HUDCO and guest of honour Shri. 

Rakesh Ranjan, Advisor (PCMD/HUA), Planning Commission along with Shri Chetan 

Vaidya, Director SPA, Prof. Nalini M. Thakur, Dean of Studies SPA, Dr. Neelima Risbud, 

Project Coordinator and Head of the Department Housing-SPA, Dr. (Mrs.) Regina Dube, 

Senior Advisor and Head of the Sustainable Urban Habitat component under the Indo-

German Environment Partnership (IGEP) Programme and other distinguished guests. 

In her welcome address, Prof. Dr. Neelima Risbud said that although the programme 

is not at a very large scale, yet it is of much significance as through this exhibition 

SPA has been able to showcase their students’ thesis work to the general public and 

initiate a dialogue between the students and people. She emphasized on importance 

of knowledge construction as in SPA, faculty and students have been working for 

years and these studies are required to reach to public. She also emphasized on the 

students’ need to have confidence and communication skills for explaining their 

technical knowledge and capabilities to people and addressing the current issues 

faced by Indian cities. She reiterated that the key idea is to create an industry-academia 

interface and this is the way for knowledge to grow.

On the occasion, Dr. Regina Dube shared that the particular reason for GIZ partnering 

with institutes like SPA for a long term is in order to work together on the idea to 

improve urban teaching and trying to encourage important institutes to take the idea of 

capacity development in urban sector. She emphasized that just attaining knowledge 

is not enough and what is more important is to communicate it with the society, link it 

with social and political processes and therefore, act as a facilitator for change on the 

ground and that is what Urban Samvaad is about. She congratulated SPA for taking 

forward the initiative and organizing the exhibition.

After the inauguration a street play by SPANDAN, the theatre group of SPA, ND offered 

the visitors a different perspective on Indian urbanisation. 

Panel Discussion

The second day of the exhibition started with a panel discussion in which experts from 

the Delhi Development Authority (DDA), National Institute of Urban Affairs (NIUA) and 

SPA, ND discussed which skills, approaches and competences urban professionals will 

need to manage Indian cities in the future. The discussion was chaired by Prof. Chetan 

Vaidya, Director, SPA. The speakers were Shri J.B.Kshirsagar, Commissioner Planning, 

Delhi Development Authority and Chief Planner Town & Country Planning Organization; 

Shri Jagan Shah, Director, National Institute for Urban Affairs; Prof. (Dr.) Neelima Risbud 

HoD Housing, SPA; Prof. Kavas Kapadia & Ms. Tanya Dwivedi, SPA graduate. 

Shri Kshirsagar congratulated SPA and GIZ for organizing the exhibition. He emphasized 

on the need to manage our cities and how planners play an important role in it. As a 

planner one may succeed or may lose at one time or another, but it is important to not 

give up and go ahead. He described the role of TCPO and DDA and number of schemes 

that have been implemented so far. He informed that presently they are working on 

modification of UDPFI guidelines in consultation with the Dept. of Urban Planning, SPA 

and the effort is laudable.

Prof. Jagan Shah in his remarks put in the picture the importance of history of ideas. 

He emphasized that it’s really important when one does his own thesis, recalling all 
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ideas as a tracking tool to merge with long tradition of work done in history. He told that 

including the historical context of works done in present thesis and to start the work 

continuing from previous thought process as it adds a dimension of continuity to work 

and enriches it.

After the panel discussion, the selected students in Urban Samvaad were awarded 

prize money and certificate of appreciation.

One of the highlights of the exhibition was the Urban Samvaad ka Adda, where the 

guests engaged in informal dialogues and discussed the newly acquired knowledge 

over a chai (cup of tea) and left their feedback on little birds pinned on the wire. The 

way the participating students from SPA, ND presented their work, engaged with 

visitors from different institutions and engaged with them in meaningful exchange 

during Urban Samvaad, indicated the success of this project as an activity for capacity 

building for upcoming urban professionals.

The feedback of over 300 visitors, who came to the exhibition during the three days, 

showed that Urban Samvaad was truly an innovative and exciting project for knowledge 

transfer in the urban sector. Both SPA and GIZ appreciate Urban Samvaad as a starting 

point of their collaboration in the field of innovative capacity building and would build 

on this success and organise such events in the near future.

Showcasing
young ideas for

 Indian Urbanisation

An Interactive
Exhibition

School of Planning and Architecture
4B, IP Estate, Near ITO,
Infront of Vikas Minar
New Delhi 110 002

 Friday November 08, 2013 4.30 pm - 7.00 pm

 Saturday November 09, 2013 10.30 am - 7.00 pm

 Sunday November 10, 2013 10.30 am - 3.30 pm
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Bhavna

When I first got to know about this exhibition I had the 

typical traditional exhibition in mind, in which everyone just 

looks at the panels and walks by. But when I got involved 

in the SPA-GIZ journey, I realised that this time the phrase 

“Interactive exhibition” actually meant more than just 

the title. This exhibition was truly the most exciting and 

innovative learning experience I have witnessed. I’m glad to 

be a part of such an initiative. 

Chharing

This whole project has been a nice learning experience 

for me. I saw how something can be taught in such an 

unconventional and interesting way. I got to look at my own 

thesis from a different perspective and I was amazed to 

see how it is relating to so many spheres of life. Now I feel 

more related and more accountable to my work. Other than 

this, I made some new friends and learnt from their work. 

Altogether it has been a nice and fulfilling journey with a 

lovely group of co-passengers.    

Manisha

It was educational, reflective and fun. The experience 

provided me with an insight on how to present my work to 

the general public and how it is related to so many aspects 

of daily life. It gave me a new perspective to look at my 

own work. I enjoyed the friendly and informative style - 

acknowledging each other’s contribution and learning from 

their work. It was one of the most participatory and well 

managed projects I attended till now.

Sarang

This exhibition gave me a first-hand experience of what we 

actually mean by “public participation”. The preparatory 

meetings taught me how fun-filled participatory planning 

is. On a serious note, planning interventions to make our 

cities a better place to live, won’t yield any fruits, if WE, THE 

CITIZENS, don’t put our actions in order. It is our city and we 

have to claim it, sustain it and above all LIVE IT.

The Team

Chirag

Urban संवाद made me understand how to make things 

comprehensible for the general public and experts from 

various domains. It was an amazing idea to work with 

people of various specializations and get their valuable 

feedback for my work. The process of selecting work done 

by students and presenting it in the form of an exhibition 

was just fantastic. This might be one of the very few times 

that such a big exposure would be given to our work. It 

feels really great to be a part of all these things. It has 

been a memorable journey throughout and will always be 

remembered. 

Divya

Urban संवाद has really enabled me to understand the 

worth of communicating and expressing my work in open 

rather than just doing it as an academic assignment. For 

me it is an excellent event with a real mix of people, all at 

different stages in their work. The whole idea of expressing 

students’ thesis work through organizing events right from 

the selection procedure to preparatory meetings for the final 

exhibition with my mates is simply amazing and moments of 

working together will always be remembered.  
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Swati

From happiness of being selected, curiosity to know what 

will happen next, anxiety to know how will it happen and if 

it can happen, losing hope that it will happen, excitement to 

work on something new and different, thrilled to showcase 

my work, to being tired to work again; the journey to this 

exhibition has evoked all kind of emotions in me at different 

stages. It was truly a new learning experience to re-present 

my work from a different perspective. The best part was 

learning what ‘interactive’ and ‘participatory’ actually meant 

in a course of this project. 

Rahul

The exhibition made me realize the integration of various 

fields of work and involvement of different professionals 

within my research work. It provoked me to look at my own 

study with a completely different perspective. Showcasing 

the planning process to the general public and taking it 

ahead from the academic sphere was appreciable. 

Tanya

Working for the exhibition has been a learning experience. 

I liked the approach to the exhibition. The numerous 

workshops not only consisted of formal and traditional 

elements but also informal and non-traditional discussions, 

activities and working sessions. The trust-building team 

exercises helped in efficiently putting up the exhibition as 

well as connecting with everybody in the team. Workshops 

leading to the exhibition helped me to refine my findings 

and the concept to be easily understandable to people 

not belonging to the disaster management field. I enjoyed 

all the exercises where we were encouraged to talk about our thesis, exhibition, 

expectations, capabilities etc. I feel really happy that I not only contributed but helped 

to develop this exhibition.

Asjad

CO-OPERATION, INTERACTION and DIALOGUE were the 

words that kept popping up at every step of the journey 

for Urban Samwaad, making it all more interesting. I find 

this approach amusing as it enables the students and 

professionals to look at their work from user’s perspective. 

Urban Samwaad will act as a motivational beginning to 

encourage better quality of research work. The approach 

bridges the gap between the problems and their solution. 

Looking forward to having more of such experiences.

Rohit

The whole process is so different to what we are used to 

that the preparation itself is an enjoyable affair. The whole 

process of exhibiting had to be re-imagined to enable the 

lay man to understand the technical aspects and that is a 

lesson by itself. The facilitators and the participants must be 

commended for their efforts till now for Urban संवाद.

Vinayak VP

Being a part of this milestone event and the collaborative 

processes between School of Planning & Architecture, New 

Delhi and GIZ makes me feel proud. Also, it widened my 

knowledge base by getting to know about the work done 

by students from different streams. The meetings and 

interactive sessions gave a wider perspective about what 

is happening to our cities and us. Also, the meetings and 

discussions taught about how professional different fields 

are interlinked together. 
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Varun 

Urban Samvaad is not a random event that is happening in 

SPA. The exhibition put up by the SPA-GIZ collaboration has 

gone an extra mile to make it a thoughtful experience for 

the designers as well as planners of SPA. The GIZ team was 

fabulous to work with. I feel so privileged to be a part of the 

event and hope this would reach its goals.

Purushottam

Thesis reviews and juries all academic process got 

finished and the real task came ahead to demonstrate 

our work for the public. For me, the creative process 

of the exhibition is mysterious. I think the process 

is eventually more important than the final product. 

This unique process of making an action plan for the 

exhibition has provided an opportunity for new and 

exclusive discoveries. Thanks to the SPA-GIZ team for 

keeping us engaged with time to time guidance and 

updates. Reworking the thesis made me realize that it’s 

more important to know, how people will see things than 

how you want to show them. All efforts are brilliant - the best ever.

Programme Schedule

November 8, 2013

 Session Topic Speakers/Moderators 

Inaugural Session

4.30 - 4.40 pm Introduction and 

Welcome  Address

Prof. (Dr.) Neelima Risbud,  

Head of the Department,  

Housing & Coordinator GIZ projects, 

School of Planning & Architecture,  New 

Delhi, India 

4.40 - 4.50 pm Special Address Dr. (Mrs.) Regina Dube,  

Senior Advisor and Head, SUH,  

GIZ, New Delhi

4.50 – 4.55 pm Special Address Prof. Nalini M Thakur,  

Dean of Studies, 

School of Planning  and Architecture, 

New Delhi, India

4.55 – 5.00 pm Special Remarks by 

Guest of Honour

Shri Rakesh Ranjan 

Advisor (PCMD/HUA), Planning 

Commission

5.00 – 5.10 pm Introduction to the 

exhibition 

Prof. Chetan Vaidya,  

Director, 

School of Planning  and Architecture, 

New Delhi, India

5.10 – 5.20 pm Inaugural Address 

by Chief Guest

Shri V P Baligar, IAS  

Chairman & Managing Director, HUDCO

5.20 - 5.30 pm Vote of thanks, 

objectives of the 

exhibition

Sarang Goel, 

SPA Planning Graduate and member of the 

Urban Samvaad Team

5.30 – 6.00 pm Guided tour through the exhibition with all honorary guests

6.00 pm ------- Tea Break---------

6.30 pm Naksha.Nukkad.Nakhre 

SPANDAN Street Theatre Play (in English)
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November 9, 2013

 Session Topic Speakers/Moderators 

Panel Discussion “Who can manage Indian Cities?” 

– Education and capacity building of future urban professionals 

11.00 - 11.10 am Introduction Chaired by: Prof. Chetan Vaidya,  

Director, 

School of Planning  and Architecture, 

New Delhi, India

11.10 - 11.45 am Opening statements 

by discussants

Prof. (Dr.) Neelima Risbud,  

Head of the Department,  

Housing & Coordinator GIZ projects, 

School of Planning & Architecture,  New 

Delhi, India

Prof. Kavas Kapadia 

Mr. Jagan Shah,  

Director NIUA 

Mr. Kshirsagar,  

Commissioner Planning, DDA and Chief 

Planner T&CPO

Tanya Dwivedi,  

SPA graduate

11.45 - 12.45 pm Open discussion Facilitated by: Prof. Chetan Vaidya,  

Director, 

School of Planning  and Architecture, 

New Delhi, India

12.45 - 1.00 pm Concluding 

statements by 

discussants

Prof. (Dr.) Neelima Risbud,  

Head of the Department,  

Housing & Coordinator GIZ projects, 

School of Planning & Architecture,  New 

Delhi, India

Prof. Kavas Kapadia 

Mr. Jagan Shah,  

Director NIUA 

Mr. Kshirsagar,  

Commissioner Planning, DDA and Chief 

Planner T&CPO

Tanya Dwivedi,  

SPA graduate

1.00 -1.30 pm Prize distribution Representative of GIZ, Director SPA

1:30 pm ------- Lunch Break---------

3.00 pm onwards Meet urban professionals at the Urban Samvaad Adda

November 10, 2013

 Session Topic

10.30 am Opening of the Exhibition

11.00 am onwards Meet urban professionals at the Urban Samvaad Adda

4.00 pm Closing of the Exhibition



Delhi is vulnerable to three disasters- Earthquake, Flood 
and Fire. 

It is vulnerable to earthquake hazard as it is located in 
Seismic Zone-IV - the High Damage Risk Zone.

An earthquake of medium intensity may lead to collapse of 
older structures and may cause opening of large cracks or 
fissures. 

Disaster management is a collective responsibility. 

It cannot only be proposed and implemented by the 
government for the ‘safety’ of the people. The best 
approach for disaster management is involving the 
community to the highest possible level. This approach is 
known as Community-based disaster management. In 
this, the communities are made aware of the risks they face 
and work on reducing their vulnerabilities to disasters with 
the help of local governmental bodies. NGOs are actively 
involved in capacity building of the communities as well as 
the local bodies.

The first step is the involvement of the community in risk 
assessment. People, who get affected, are the best judges 
of the extent of problems. Relevant knowledge and 
experiences are locally available. Innovative, 
environment-friendly solutions should be encouraged. A 
community structure like a CBO can be strengthened for 
this. 

The second step is building a common platform for 
dialogue between the CBOs, NGOs and Urban Local Body. 
One such platform is the Bhagidari scheme. The 
recommendations from workshops held under this scheme 
need to be incorporated in local plans or projects.

Tanya Dwivedi
Department of Urban Planning

Tanya Dwivedi holds a degree in Bachelor of Planning and a Master’s Degree  

in Planning (with specialization in Urban Planning) from School of Planning 

and Architecture, New Delhi. Her bachelor’s thesis dealt with ‘public 

participation in planning projects’. She has a certificate in ‘Comprehensive 

Disaster Risk Management’ from the National Institute of Disaster 

Management (NIDM) and is presently enrolled in ‘Community Based Disaster 

Risk Management’ course from NIDM. 

She is working as an Urban Planner in a planning consultancy on core 

planning projects like Rajiv Awas Yojana, City Development Plans and 

Township Development.

Structurally vulnerable buildings Exposed Electricity cables increase fire hazard of an area Encroachments on narrow streets in form of on-street 
parking may lead to delay in rescue operations
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PARAMETERS SUB-PARAMETERS
Gandhi 
Nagar

Geeta 
Colony

Rajiv 
Gandhi 
Nagar

Khajoori 
Khas

Lalita Park
Shakarpur 

Khas

WATER
SANITATION
SOLID WASTE DISPOSAL
ELECTRICITY
DRAINAGE
ROAD NETWORK
HEALTH
TELECOMMUNICATION
POLICE
OPEN SPACES
FIRE STATIONS
SHELTER BUILDINGS
ATM/ BANKS
DEMOGRAPHY
INCOME
ILLITERACY
TYPE OF SETTLEMENT
BUILDING CONDITION
PHYSICAL CHARACTERISTICS ADDING TO RISK
MIXED USE (FIRE PRONE)
INDUSTRIAL AREA
GOVERNMENT
RWAs
NGOs/CBOs

HISTORY PAST INCIDENCES

INSTITUTIONAL

PHYSICAL 
INFRASTRUCTURE

LIFELINE SERVICES

SOCIO-ECONOMIC

BUILT-UP AREA

LAND USE & BUILDING USE

PARAMETERS
MAXIMUM 

SCORE
WEIGHT

Gandhi 
Nagar

Geeta 
Colony

Rajiv 
Gandhi 
Nagar

Khajoori 
Khas

Lalita Park
Shakarpur 

Khas
MAXIMUM 

TOTAL SCORE

SOCIO-ECONOMIC 6 7 14 28 21 21 21 21 42
BUILT-UP AREA 7 6 12 36 30 24 18 12 42

LAND USE & BUILDING 
USE

2 5 0 10 10 10 10 5 10

PHYSICAL 
INFRASTRUCTURE

27 4 80 96 80 72 92 88 108

LIFELINE SERVICES 13 3 33 33 27 30 36 36 39
HISTORY 3 2 2 4 4 2 2 2 6

INSTITUTIONAL 3 1 2 3 0 0 2 2 3
TOTAL 61 143 210 172 159 181 166 250

Earthquake hazard in Delhi Flood Hazard in Delhi Population Density distribution in Delhi

It is vulnerable to flood hazard. The flooding of River 
Yamuna leads to inundation in nearby low-lying areas. 
Flash floods happen due to choked drains in many 
localities. 

It is vulnerable to fire hazard. 

Unplanned settlements lack basic infrastructure and are 
characterized by narrow street widths and absence of open 
areas. The presence of fire prone activities or goods like 
industries and markets and the presence of exposed 
electric cables in these areas increase the local risk.

Six areas in Delhi were selected to identify the factors 
responsible for increasing the vulnerability of that area to 
these disasters. 

The selected areas are: Khajoori Khas, Rajiv Gandhi Nagar, Gandhi 
Nagar, Geeta Colony, Shakarpur Khas and Lalita Park. 

It was found that these areas suffered from basic infrastructure 
problems such as 

• lack of open spaces, medical facilities and police chowkis, 

• improper management of solid waste, 

• encroachment on roads, 

Problems of the study areas were related to improper 
urban planning. Basic interventions can help in solving 
these problems. 

The approach is to make the areas disaster resilient i.e. the 
areas are capable enough that even the occurrence of a 
disaster doesn’t cause wide-spread loss and hamper the 
usual activities in the area. 

Disaster resilience consists of two components:
• Reducing vulnerability: Improving conditions 

which may aggravate susceptibility to a natural hazard; 

• Increasing Coping Capacity: Increasing the ability of 
people to organize and manage impacts of a disaster.

Vulnerability is proposed to be reduced through 
following recommendations-

• Provision of required infrastructure- open spaces, 
drainage, police chowkis, medical facilities, solid waste 
management.

• Provide access to fire tenders through widening of 
designated roads and removal of encroachments

• Identification of clusters of dilapidated building, which 
can be demolished to create open spaces, medical 
facilities or shelter buildings.

• Shifting of overhanging exposed electricity cables 
underground

Building of coping capacity requires raising awareness, providing 
resources and good management, both in normal times as well as 
during crises or adverse conditions. Recommendations to increase the 
coping capacity of the community are-

• Creation of Community Based Organization (CBO) to include 
people in decision making

• Enforcement of building bye-laws by the Municipal Corporation 
with help from CBO

• Introduce a mechanism in government agencies to include a fire 
and structural safety certificate for permits of renovation/ 
reconstruction 

• Risk assessment through a structural safety survey, creation of 
database of dilapidated buildings and decisions on demolition or 
retrofitting to be taken in consultation with residents.

• Creation of early warning system for flood and fire at the 
colony-level

• Capacity building of CBO and increased interaction with 
government officials through Bhagidari scheme.

• exposed electricity cables, 

• dilapidated buildings and 

• flouting of building bye-laws

These factors led to them being vulnerable to different disasters. 

Another issue in these areas is the disconnection between the 
government agencies and local communities. Government’s inaction 
on improving infrastructure despite regular incidences of fire and flood 
has led to decrease in the trust level of people. The awareness level of 
people of disaster management practices is low resulting in disaster 
management being very low in their priority list. 

Losses due to any disaster can be reduced with decrease in 
vulnerability and increase in coping capacity. 

Individual issues in study areas (to show variety of problems)

Overall scores for study areas (to rank areas according to their level of disaster resilience)

Creating rescue route and access for fire tenders can reduce disaster risks

Organized open Space
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The final step should be continuous capacity building of the CBOs so 
they can take over the lead the disaster management approach. 

Implementation requires support from many actors. Local government 
agencies should reduce vulnerability by improving the physical 
infrastructure. NGOs and Civil Society Organizations (CSO) with help 
from Disaster Management Authorities should promote awareness 
raising regarding disaster management and encourage creation of 
CBOs. Capacity Building of CBOs by NGOs and Research Institutes (like 
NIDM etc.) should be a continuous process.

People participating in Bhagidari Meetings 
(Source : www.dwarkainformation.blogspot.in)

People involved in risk mapping/ workshops
Source: www.humanitarianinnovation.org

People involved in risk mapping/ workshops
Source for 4: aoav.org.uk 
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Efforts have been made developing alternative ways for providing shelter to the sections of the community, who are not able to afford it on 
their own. Two such approaches are:

• Community Funds

• Housing Microfinance

Community funds

• Community Funds are designed to enable the poor to access shelter assets, particularly land and infrastructure. They are mostly 
targeting the very poor, those without security of tenure or adequate housing.

• Usually they require savings and the role of the community structure is essential for repayment. 

• Collateral security is essential for the collective loan management. 

• In terms of impact at scale, some community funds have demonstrated a greater capacity to expand their coverage (Baan Mankong, 
Thailand).

Housing Microfinance

The normal mortgage loaning system is out of reach for a big part of society.  Therefore financing options with long term loans with small 
EMIs and lower rates of interests have been developed. These options have to be 
connected with Housing schemes to cover the financial products for this sections. 

The micro enterprise loans given by the MFIs are for small amounts and for shorter 
periods whereas housing loans will involve larger amounts of money and will be 
for longer tenure. Therefore, there is a need to tap the potential of MFIs, which can 
provide housing loans to the poor.

The features which make the microfinance sector attractive for delivering housing 
finance are: 

• MFIs provide timely and adequate micro credit and other micro financial 
services to the poor and have greater understanding of the issues concerning 
the poor. 

• The credit histories of poor borrowers have been established by the MFIs. 

• MFIs have well-established systems and procedures for distributing and 
collecting loans. 

• MFI clients aspire for having a house of their own. Financial assistance for 
housing construction is a limitation for such clients. 

• MFIs have a good potential to cater to the housing finance needs of the 
economically weaker segments. 

‘Rent to Own’ – The scheme:

The scheme introduced through this thesis is called “Rent-to-Own’. It offers an effective alternative model for 
providing an affordable shelter option for slum households while reducing the burden of the government to 
provide free housing to this segment of the society. In this scheme there is no contractual obligation to buy. The 
scheme can give access to houses that would otherwise be unattainable for a first-time buyer living in a slum. 
While renting, the prospective buyers would be dealing with the Urban Local Body or the implementing agency 
that can act as a 'social landlord', which may offer an extra feeling of security.

Asjad B. Alvi
Department of Housing

Asjad Bashir Alvi holds a Master of Planning (Housing) from the School of 

Planning and Architecture, New Delhi and a Bachelors of Architecture from 
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An alternative finance model for low income Housing

MAKING HOUSES AFFORDABLE

Relocation of Slums by  GNCTD

BSUP

Rajiv Awas Yojana

Beneficiary Contribution in Various Govt. Programmes
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Weaker Sections (EWS) and Low Income Groups (LIG) in Indian cities is 
one of the major challenges for fostering inclusive and sustainable 
urban growth.

The lack of adequate finance models for these sections of society 
restricts their possibility for upgrading their houses or access new 
ones. This inadequacy is witnessed in public schemes for pro-poor 
housing and financial products for low income groups.

Limitations in Low Income Financing

• Legal requirements and terms of the financial market do not fit the 
realities of informality. All the formal finance institutions ask for a 
steady source of income and assets to mortgage, both of which are 
not available to the urban poor.

• Need for long-term and low-cost funds. The loans on offer in the 
usual financial market are expensive and short termed. This makes 
the repayment unaffordable for the urban poor.

Issues in Pro-Poor Housing Finance

• Supply-side constraints: Inadequate supply of dwelling units under EWS/LIG schemes of the government. Lack of supply and 
initiatives from private developers.

• Affordability gap: There is a significant gap between borrower repayment capacity vis-à-vis the price of the dwelling unit.

• Limited access of the poor to sources of institutional funding. 

• Apprehension of loan delinquency has made institutional lenders wary of lending to the poor/weaker sections.

One of the main and overseen issues in the provision of Housing under LIG and EWS schemes is the gap between government initiatives 
and affordability of slum dwellers.

None of the existing initiatives by the government for slum improvement takes into account the affordability of slum dwellers and they 
are made on a “one size fits all” basis. They focus on the economically weakest section of society but miss out on utilizing the available 
paying potential of slum dwellers in large cities like Delhi. 

Occupation Monthly Income

Household Size Duration of Stay

Initial Cost Investments done

Affordable Unit Cost Affordable EMI

Down Payment EMI

OCCUPATION & MONTHLY INCOME

• People are dependent on the bungalows of Punjabi Bagh and are 
mostly employed as drivers and gardeners, while some work as 
service providers.

• Avg. Monthly Houdehold (HH) Income is Rs.6883

HH SIZE & DURATION OF STAY

• Majority of the households consist of between 5 and 7 members.

• The Punjabi Bagh Club was constructed 30 years back uprooting a 
slum on that land. Many of the people moved to find shelter in the 
nearby vacant land.

COST OF HOUSE AND INVESTMENTS DONE

• The house cost in most of the cases is between Rs. 10,0000 to Rs. 
20,000 with majority towards the higher side.

• Not much of housing consolidation or improvement has taken place 
and most of the people have invested less than Rs. 5000.

WILLINGNESS TO PAY

• There are no respondents who are not willing to pay for better 
housing.

• They are willing to pay upto Rs. 1,500 per month and Rs. 10,000 as 
down payment.

AFFORDABILITY

• Average Affordable Unit Cost = Rs. 4,13,000

• Average Affordable EMI = Rs. 2,065
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Housing Microfinance

Location of Slums in Delhi

The example: Punjabi Bagh

It was found in the primary study on three slums of Punjabi Bagh that the slum 
dwellers have an ability to pay more than five times what they are required to pay 
under existing schemes. These slum dwellers are also willing to pay this amount 
provided they get good quality housing.

The Alternative Model

PUBLIC BODY 
•JJ Department, 
•Slum Clearance Board, 

•Municipal Corp. Etc. 

Special 
Purpose 

Vehicle 

FISCAL INCENTIVES 
•Funds from Central Govt. And 
State Govt. Under RAY, JNNRUM 
and other schemes 

•Conducive environment to 
encourage private participation 

PRIVATE DEVELOPER 
•Will bring in the technical 
expertise and partner with 
the public body to develop 
the “Rent To Own” Project 

RENT TO OWN 
PROJECT 

FINANCIAL INSTITUTIONS 
•Refinancing to the SPV for 
construction funds 

ELIGIBLE 
BENEFICIARY 

RENT = 
Repayment 
to Financial 
Institution  
+ 

Profit to the 
Private 
Developer 

Profit to the Private 
Developer 

Reducing Govt. liability to 
provide Housing 

Construction Finance 

Repayment of Construction 
Finance  



Mixed Land use refers to co-existence of more than one land use on a common 
ground, be it a floor, building or street.

Mixed use has been a part of our cities since historic times. It is a pattern, how our 
cities and communities grow. It has been globally proven that mixed use 
development cuts down on travel time, cost and fuel consumption by bringing 
facilities closer. It is a potential tool for sustainable development. Therefore cities 
world-wide are publishing toolkits and guidelines to develop and redevelop 
mixed use areas. Mixed Land use as development pattern and planning strategy 
will therefore be a major issue in the future of cities and for Indian urbanization.

The recommendations can only be 
implemented if all the stakeholders have 
a clearly defined role to play. Service 
providers like the Urban Local Body 
keep a constant check on the 
demand-supply equation and develop 
strategies accordingly. Residents and 
Residential Welfare Associations 
(RWA) participate in defining the need of 
the area. Like RWA’s are working on 
maintaining the neighbourhood parks 
similarly they can play a decisive role in 
deciding about mixed use streets and its 
components.

Furthermore policies like ‘Transit oriented 
Development’ by UTTIPEC are in the 
pipeline, which will definitely steer the 
future of mixed use towards utilizing its 
full potential. Until then we need 
concrete assessment of existing mixed 
used streets and an action plan to 
manage their shortfall. 

The first recommendation is an integrated planning for new 
upcoming mix used areas. 

The guidelines include all possible aspects like setbacks and 
landscaping to cut down noise, ground setback for parking, rainwater 
harvesting and solar power for environmental protection. 

Secondly developing an assessment methodology for 
infrastructure on streets, which have been notified as mixed use, is 
recommended. For this assessment a demand-supply equation for the 
present and future situation is the best tool. 

In Naraina the current capacity of Dhalos meets the generated waste 
but in 2021 more supply will be needed. In the case of water, the 
present demand is higher than the supply thus water supply needs to 
be augmented immediately before giving permission to more 
non-residential establishments. 

Swati Talwar
Department of Environmental Planning

Swati Talwar is a Master of Planning with specialization in Environment from 

School of Planning and Architecture and holds a Bachelor’s degree in 

Architecture from USAP (formerly TVB) Indraprastha University. She has a 

work experience of one and a half years as an architect with Ashok B Lall & 

Architects, which specializes in energy efficient development. Currently she is 

seeking right opportunities to start her career in the field of environment 
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Implications of mixed use development in the city
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THEN: historic times mix use area
Source: www.slideshare.com

MIXED LANDUSE DEVELOPMENT
Source: TPG Town Planning and Urban Design

LAJPAT NAGAR: Use Premises 2008

Noise Level in Different Land Uses

Water Demand- Supply

Need Based CalculationSolid Waste: Demand Supply Assessment

Existing Supply Capacity

Required Supply as per Standards

LAJPAT NAGAR: Use Premises 2013

NARAINA: Use Premises 2013NARAINA: Use Premises 2008

Smoke from Pottery Kilns
NOW: present situation of historic mixed
Draft redevelopment plan for Special area ,REPL 2012

AS A COMPARATIVE:  mixed use streets in western countries
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The point of concern is the way mixed use development is taking shape in our 
cities. As mentioned earlier cities all over the world are developing detailed 
guidelines to introduce mixed use while in cities like Delhi mixed used has been 
rather permitted on a ‘what is where it is’ basis.

The study of four different mixed use areas led to the conclusion that the type 
and intensity of mixed use determines the nature of the problem and its 
magnitude.
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es Lajpat Nagar has a mix of mostly retail with residences, and faces 
problems related to vehicles. The excess of vehicles leads to air and 
noise pollution, which further causes health problems. It causes 
congestion on the roads due to which emergency vehicles like 
ambulances and fire brigades are delayed. 

Naraina has a mix of residences with guest houses, nursing homes 
and banks. It faces problems related to infrastructure due to the fact 
that activities like guest houses and nursing homes consume more 
water and generate more waste than a residence. 

Uttam Nagar is a mix of residences with home based industry in the 
form of pottery. The major problem is the smoke that arises out of 
burning kilns. The smoke causes air pollution and thus health related 
problems. The proximity of the kilns to the houses makes them 
vulnerable to fire. 

Dwarka on the other hand is an example of planned mixed use 
development and here almost all the before mentioned problems are 
negligible. Not only does it have adequate parking spaces but it has 
enough space for loading and unloading activities. People commute 
mostly in cycle rickshaw indicating an adequate area-based transport 
planning. Public facilities like toilets and drinking water are provided. 
Separate infrastructure lines for sewerage, electricity etc. according to the 
commercial load have been established. This relieves stress on 
residential facilities. Last but not least it provides spaces for all formal and 
informal activities that keep the spaces alive throughout the day. 

This shows that the approach toward an area decides whether mixed 
use is a boon or a bane. 

For commercial spaces required in an area, a need based calculation 
is proposed as the best option. Based on this calculation a control 
mechanism has to be developed to prevent the random and 
unplanned establishment of these spaces.

In Naraina commercial space required for the present population is 
adequate. With the extra commercial space provided by mixed use 
even more space than required is available. This amount will not be 
adequate for the projected population of 2021. For fulfilling the future 
need approximately 99 plots of 300 sqm on any floor with 
non-residential activity will be required.

One of the prime objectives of mixed use development is to meet the 
daily needs of residents. Therefore it is not enough to provide 
commercials spaces but planning the type of activities is required.

Thus activities like an automobile showroom - buying a car is not 
considered a daily need - permitted under the ambit of mixed 
development may defy the purpose of this type of development as a 
tool for sustainable and inclusive urbanization. 

Source: Status of Ambient 
Noise levels in Delhi;CPCB;
2006. 
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The credit for the term of “Mixed Ab(use)” goes to Prof. (Dr.) Mahavir, 

Department of Environmental Planning, SPA New Delhi



Small enterprises and petty trading activities in the informal sector are important sources of employment and services in the economic 
fabric of cities. Informal activities located within the house, known as home-based enterprises need little floor space and investment. This 
makes them a good choice for low income areas and resettlement and unauthorized colonies, especially while looking at the rising land 
rental prices for commercial and industrial areas in Delhi.

The house being used as a workplace has much potential, because it reduces the journey to work and the transportation costs. It provides 
a source of income generation, to which women have increased access due to the privacy of home. It makes settlements self-sustaining 
and contributes to a lively and vibrant atmosphere. Home-based industries also contribute with products and services to the city’s 
economy. The ownership of the enterprises lies with the dwellers themselves and that increases independence and security to a certain 
extent. 
Home Based Enterprises provide the much needed space for informal enterprises where unskilled poor migrants find employment 
opportunities for skill upgradation leading to income mobility thus converting them into small entrepreneurs. 

Home-based enterprises need to be fully 
incorporated in housing planning 
processes. In the 7-point Charter of the 
Jawaharlal Nehru National Urban Renewal 
Mission (JNNURM) livelihood is absent 
and the integration of livelihood issues in 
the provision of affordable housing is 
notional.

In the new mission mode programme 
Rajiv Awas Yojana (RAY) for a Slum-free 
India livelihood issues and avoidance of 
dislocation of dwellers from their 
workplaces receive more attention. This is 
an important step for integrating issues of 
home-based industries into urban 
planning and provision of housing. 

The next step needs to be streamlining 
home based enterprises in present and 
upcoming national policies and schemes 
like National Urban Livelihood Mission.

Revitalizing Strategy – Upgrading the existing 
situation without demolition

A. Policy Interventions
• Enterprises need to be made aware of Micro Small 

& Medium Enterprises Development Act, 2006. 

• Enforcement of Public Procurement Policy for 
procurement purchase of min. 20 % of products 
produced by Micro and Small Enterprises through 
Government bodies.  

B. City/ Master Plan level interventions
• Local area plans shall be made with an emphasis 

on areas with different housing typologies. 

• Only green industries listed by Delhi Pollution 
Control Committee shall be permitted. 

• Flatted factories shall be promoted.

C. Skill & Technology Upgradation
• Skills improvement and technology upgradation 

lead to better output thus, more income, which is 
utilized both for improving housing conditions 
and expanding the scale of the enterprise.

• Skills gaps and requirements should be 
formulated by working out work requirements 
and linkages for different economic activities. 

D. Financial Upgradation
• Providing licensed holders with freehold 

ownership rights.

• Capacity building programs like training centers 
for skill upgradation should be promoted.

• Awareness program for Credit Guarantee Scheme 
for Micro and Small Enterprises.
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Home Based Enterprises in Low Income Housing

Neeche Dukaan, Upar Makaan

SNAPSHOT OF HOME BASED ENTERPRISES IN DELHI

ZARI ZARDOZI WORK

POTTERY MAKING

WOOD INLAY WORK PAPIER MACHE

RETAIL – ALL OVER IN DELHI

CHIK MAKING

CABLE STRIPPING

GARMENT MANUFACTURING

NAQQASHI ENGRAVING

Acts, the Master plan and spatial planning policies do not 
correspond to the socio-economic conditions of people 
working in home based enterprises. Therefore people have 
to make serious compromises and put up with a severe lack 
of adequate infrastructure and security to undertake these 
activities.

• Unhygienic conditions, because of living and working 
at the same place, narrow streets, lack of ventilation, 
waste disposal, open defecation. 

• Pressure on services – poor infrastructure facilities 

• Violation of land use and building regulations, 
because obeying legal land use conversion and 
planning processes would require formalization 
concerning tenure, tax and commercial charges.

• The informal nature of the industry, the system of 
contracting and subcontracting leads to workers 
remaining unorganized and being uninformed of their 
rights.  
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Enterprises Vs Employment in Delhi Manufacturing 

Repair of M/V & M/C & Personal & HH 
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Pie chart showing enterprises and employment situation in Delhi

Graphic showing space utilization on different floors for different 
uses in a dwelling unit (Based on study under taken in Seelampur)

Graph showing people accessibility to toilet 
facilities (Based on study under taken in Seelampur).

Graph showing breakup of labor skills in 
Seelampur

Ventilation issues in narrow streets 
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This further leads to social problems in the areas.

• Inadequate labor skills: inadequate training, leading to less 
production, less income. 

• Low investment on education possible - Child Labor 

• Low investment on health & housing possible- Sick Building 
Syndrome, high stress level. 

• Environment issues like odour problem, air  and water pollution.  

Redevelopment Strategy – In-situ 
planning and building of new 
constructions

In case that revitalization is not possible the 
existing structures need to be demolished 
and reconstructed as group housing. The new 
flats of a minimum size of 25-30 sq.mt are 
handed over to the society members free of 
cost with some additional benefits.

During the whole phase-wise redevelopment 
the community needs to participate in the 
planning and implementation. Participation 
reduces insecurity during demolition and the 
stay in transit housing and assures that the 
new constructions respond to their needs. 

Strategy for future settlements

At Settlement Level
Work cum residence concept to be promoted 
in group housing. For this mandatory norms 
for providing essential work spaces cum shops 
on ground floor with residential units on 
upper floors should be incorporated in MPD.

A minimum of 15% floor area ratio for EWS 
category need to be provided in the 
redeveloped area and only green household 
economic activities should be permitted.

At Cluster level
Separate clusters need to be planned for 
different economic activities as per 
requirements. The same work groups need to 
have common work places. Separate loading 
and unloading areas with sufficient parking 
area would furthermore decrease the 
congestion within the area. For the hired 
labour community toilet blocks are necessary.

At Dwelling Unit level
Within the dwelling unit (flat) there should be 
flexibility of the construction so dwellers can 
accommodate their living and working space 
according to their activities. W.C. & Bath units 
need to be planned mandatorily separately 
within dwelling unit.

Visual Squalor Ventilation issues in narrow streets (Pic. taken in Seelampur) Air pollution prevalent in areas. (Pic. taken in Kumhaargram)

Open waste disposal leads to several health problems and 
attracts stray animals (Pic. taken in Seelampur)

Lack of physical infrastructure facilities 
(Pic. taken in Kumhaargram)

Children helping their parents in work                                         
(Pic. taken in Kumhaargram)

Mixed Use in Group Housing



Planning area of Raipur is spread over 188.01 sq.km and 
consist of 41 villages with in the planning area. 

The city is witnessing rapid growth since it has assumed the 
role of capital city. The growth rate is significantly above the 
average national growth rate in urban areas of 37.7% in 
2011 (decadal) from 28.6% in 2001.

HOUSING SHORTAGE: 

The housing shortages in the country has been estimated 
by putting together 

(a) excess of households (that do not include homeless) 
over housing stock,

(b) the number of households residing in unacceptable 
dwelling units - computed by considering the 
obsolescence factor, 

(c) those residing in unacceptable physical and social 
conditions - worked out using overcrowding/ 
congestion factor, and 

(d) the houseless households. 

Thus the housing shortage does not imply only the 
quantitative shortage but also includes the qualitative 
analysis of the houses. 

The current institutional framework with the national mission 
mode Programme Rajiv Awas Yojana (RAY) for a Slum-free India 
provides the possibilities for in-situ up-gradation and 
redevelopment in Raipur and other Indian cities.

1. In situ Slum Up-gradation and improvement strategy: 
Providing adequate infrastructure and facilitation of 
up-gradation of existing housing units, known as 
“incremental housing”.

2. Redevelopment Strategy: In-situ redevelopment of the 
entire slum after demolition of the existing built structures in 
case of poor condition of housing stock and lack of basic 
amenities.

For bringing both strategies on the ground, a customized plan 
is needed according to land value and land ownership.

For redevelopment of slums on high value lands
• 6% of the Raipur Slums are located in high value land with 

values ranging from 4000 - 7000 Rupees per square metre.

• Slums, which occupy higher value lands are prioritized and 
multi-storeyed redevelopment is taken as an option.

• Certain portion of the prime land can be used for commercial 
exploitation. In this type of cases, the private sector entities 
can be attracted to participate.

For redevelopment of slums on medium value lands
• PPP with a Viability Gap Funding model on public land can be 

adopted as prescribed by RAY.

For redevelopment of slums on low value lands
• For lower value land in lower density slums plots of 30-35 

sqm can be allotted to the beneficiaries with option for 
incremental housing.

• This is a more viable and attractive option because it asks for 
lesser beneficiary and government contribution. 

To achieve the ideal scenario of no housing shortage the total 
requirement can be covered by two major actions namely 
“redevelopment or up-gradation of the unacceptable stock” and 
“new development”.

27% of stock has to be upgraded and the remaining 73% needs to be 
developed. The upgraded stock only serves the EWS & LIG category 
with 85% & 15% respectively in slums.

Even after up-gradation of slums still the maximum shortage remains 
in EWS and LIG with 50% and 31% respectively.

Thus to overcome this shortage maximum supply to the EWS/LIG 
category has to be through public housing and policies need to 
promote a higher percentage of EWS/LIG in real estate.

Land tenure and Land value are the two main factors to be taken care 
of while developing any redevelopment project.

Before any redevelopment project is to be undertaken, land tenure 
needs to be clarified. The allocation of tenure to slum dwellers can be 
done as per the Property Rights for Slum Dwellers Act 2011.

Manisha Singh 
Rohit Kumar

Department of Housing

Manisha Singh has done her Bachelor in Architecture from Government 

College of Architecture, Lucknow. She has worked for two years in ARINEM 

Consultancy pvt. ltd. in  Lucknow as an architect on major housing projects 

and competitions. Presently she is pursuing her Masters in Planning from 

School of Planning and Architecture, New Delhi with specialization in 

Housing.

Rohit Kumar has done his Bachelors in Architecture from MNIT, Jaipur. Upon 

completion he pursued a course in SPA in New Delhi in Master in Planning 

with specialisation in Housing. He is in his second year.
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Slum development as strategy for housing shortage

Houses for whom?
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27% 

73% 

SUPPLY SUB-DIVISION

UPGRDATION NEW DEVELOPMENT 

HOUSING SUPPLY - PROPOSED AS PER NEW STRATEGY FOR 2021 

SUB-SYSTEM EWS LIG MIG HIG TOTAL 

Real Estate 8210 4926 11494 8210 32840 
25% 15% 35% 25% 100% 

Public Housing 
48150 19918 8008 4004 80080 

60% 25% 10% 5% 100% 

Private Housing 1992 3984 4648 2656 13280 
15% 30% 35% 20% 100% 

Co-operative Housing 
0 1241 7443 3722 12405 

0% 10% 60% 30% 100% 

Employee/Institutional 
Housing 

2157 1849 1541 616 6162 
1988 1704 1420 568 5680 
35% 30% 25% 10% 100% 

Old city 0 0 0 0 0 
0 0 0 0 100% 

Regularized 2000 20000 16000 2000 40000 
5% 50% 40% 5% 100% 

EWS (RAY) 20751 0 0 0 20751 
100% 0% 0 0 100% 

TOTAL 85247 53621 50554 21776 211198 

In Raipur there is a shortage of around 55.50% i.e. 1.52 lakh of houses 
and the average housing need per year is 4000.

It has been calculated that if the present situation of housing continues 
there may be a shortage of about 152073 by the year 2021 in Raipur city. 

There is a significant increase in the number of vacant houses reaching 
up to 48,050 for the year 2021. The major reason behind this is that 
Raipur is a rapidly developing city and higher income people are 
finding it lucrative to invest in property because of expected 
speculation and future benefits.

Population living in slums: 3,90,512

Housing shortage break-up

More than 85% of the total housing shortage is under EWS and LIG 
which is 59.3% and 27% respectively. 

Housing shortage of 0.5% in HIG is very low. If the supply continues 
in the same trend then no housing shortage will be found in MIG & 
HIG. Instead there is a possibility that the housing stock in these 
categories exceeds the requirement.

Out of total housing shortage of 55.5% in Raipur. Slums contribute 
to 34.78% of the shortage. Thus to end this shortage maximum 
focus has to be on slums and EWS/LIG housing.
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Redevelopment/up-gradation of slums on Govt. Land
• Authorized agency needs to prepare a scheme for 

redevelopment, up-gradation or resettlement of the slums 
with provisions of basic services and infrastructure services.

• To establish Slum Development Committees for each slum 
area comprising of members from the Slum Community for 
plan preparation, implementation, monitoring & evaluation 
and post project maintenance.

Redevelopment/ up-gradation of slums on Private Land
• The City/Urban Area Slum Redevelopment Committee shall in 

collaboration with the private owner agency prepare a scheme 
for redevelopment, up-gradation or resettlement of the slums,

• Introduction of Transfer of Development Rights (TDR) concept 
in the legal frame work at the city level. This tool facilitates the 
process for interested private land owners to part with their 
land for slum redevelopment in return of development rights 
at other sites.

• Option for private land owners to develop the land partially 
and use the remaining land for commercial/income 
generating activities

.

 Example for slum redensification strategy
 DURGA NAGAR ADARSH NAGAR

 POPULATION=1350 POPULATION=1068

 TOTAL NO. OF DU’S=225HH TOTAL NO. OF DU’S=180HH

 AREA=3.4HA AREA=3.1HA

 DENSITY=397PPH/HA DENSITY=344PPH/HA

• From the case study it has been derived that Durganagar & 
Adarshnagar are low density slums densities ranging 
between 350-400 people per hectar. 

• For the redevelopment of both slums, re-densification model 
is taken into consideration. 

• Vacant land in Adarsh Nagar slum can be used as commercial 
or residential land uses, and can be developed through the 
PPP model.

• Commercial and other HIG or MIG housing can be used for 
cross - subsidizing, for the development of the slums.

• Plot of 32 sqm. is provided to the beneficiary with one room & 
toilet build and rest space is kept unbuilt, for the beneficiary 
to build on their own.



To solve the issues of decentralization, traffic and transportation and 
road congestion the Mass Rapid Transit System needs to be 
integrated with the development proposals of the corridor, which 
include 

• Revival of transport network and traffic management.

• Removal of railway line and construct an elevated metro route. 

• Restructuring of the built structure and management of density 
pattern.

• Management of the land use patterns.

TRANSPORTATION

The recommendations deal with improvements in Connectivity, 
Accessibility, Travel character, Transportation modes and Parking. 

• As per the distance from the metro stations, the areas have 
been classified into different influence zones:

o First 300 m around metro station - Intense zone 
o 300 m - 800 m around metro station - Standard zone
o 800 m – 2000 m around metro station -  Transition zone 

• Increasing road width to 4 lane, adding cycle track and footpath, 
new bus routes, parking spaces, foot over bridges will increase 
the connectivity of the area.

For implementing the recommendations, following actors 
have to work together:

• Development Agencies (KDA-Kanpur Development 
Authority, Nagar Nigam, DUDA-District Urban 
Development Authority, Kanpur): 

 These development agencies are responsible for the 
planning of the entire corridor. Suggestions given in 
terms of Land Use changes and Building Regulations 
have to be managed by these authorities.

• Transit Agencies (DMRC- Delhi Metro Rail 
Corporation, Transit Agencies, UPSRTC): 

 Planning of the metro route and location of metro 
stations will be managed by the DMRC (Delhi Metro 
Rail Corporation) in collaboration with DUDA. The 
transport department needs to manage the new 
possibilities for the NMT, IPT and city/ feeder bus 
services.

• Uttar Pradesh Housing and Development Board:
 The Housing and Development Board has to take the 

necessary steps to facilitate changes in the housing 
pattern, their typologies for the zones along the 
corridor, changes in FAR (floor area ratio) and the 
density pattern. 

• Landscape Designers, Architects and Builders:
 These professionals should be made aware of the 

concept of integrated development. They can 
contribute through a holistic design of buildings as 
wells as green and open spaces.

• Tax department:
 Decentralization of different activities will open 

opportunities for new setups as well as improvement of 
the earlier situation. This requires management of 
revenue and financial aspects.

• Small and medium enterprises
 Decentralization of commercial activities from the city 

centre to other parts of the city opens up new centres 
for commercial activities and options for small and 
medium enterprises.

• Pollution Control Board:
 Reduction in vehicular movement, introduction of CNG 

vehicles, and removal of diesel operated transport 
vehicles will help in reduction of polluting contents, 
which will open new opportunities for the board.

• Common public:
 For the citizen not only their transport facilities will 

improve but the overall urban experience will change. 

• better transportation and road network

• new residential areas with high intensity of 
development

• provision of better housing opportunities

• more commercial opportunities in upcoming 
metro stations, 

• more green areas, 

• less pollution, 

• well managed and segregated traffic into lanes, 

• metro connectivity and new nodal centres 

Hopefully this creates ownership of the newly developed 
spaces and awareness for sustainable transport and change 
in behaviour. 

Rahul Verma persuaded his Master in Urban Planning from School of 

Planning and Architecture, New Delhi and his Bachelor in Architecture from 

Government College of Architecture, Lucknow. 

During his studies and professional experience of one year in the field of 

architecture, he has worked on several projects, which include his research 

work on Under Water Construction Techniques, Designing of Commercial 

Complexes, Corporate Offices, Hotels, Hospital, and Residences. His interests 

include Urban Re-development, sustainable approach towards planning and 

Disaster Management. 

Currently he is working at Clean Air Asia in the field of sustainable transport 

and provision of services for Disabled, Pedestrians, Cyclists and Low income 

groups.

Kanpur Metropolitan Area
Source: Kanpur Masterplan 2012

Proposed Changes in Road Hierarchy

Proposed Location of Different Modes of Transportation

Proposed Changes in Land Use Pattern

Proposed Changes in Density Pattern

Road Section through the Proposed Layout 

Kanpur City Map
Source: Kanpur Masterplan 2012
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Integrated development of a Metro Corridor

It's not just a STOP, it's a DESTINATION

Density Mapping Building Height Study Land Value Study

• The space below the proposed elevated metro tracks needs to be used for the 
movement of feeder bus service and pedestrians.

• Provision of rickshaw, auto and cycle stands within 100m from the metro 
stations. Bus stops have to be located within 500 m, for the inter linkage of 
different modes of transportation. 

BUILDING REGULATIONS

The recommendations of building regulation deal with: 

• Building Bye Laws 

• Building Density 

• Building Layout 

• Building Height 

• Built Form 

• Street Character 

In order to fully utilize the intensity of development in various zones and to 
restructure the built form, several changes have been suggested in building 
regulations. The city had irregular density pattern which varied from 100 pph 
(persons/hectare) to 600 pph and had buildings, which were 3 to 5 floor on 
average. The changes now suggested comprises of:

A combination of high population growth rate and economic boom in Kanpur encouraged an uncontrolled fast paced expansion without the necessary 
decentralization of industrial, commercial and educational activities. Due to concentration of these activities most development has taken place in the central 
city area. A large number of people reside within this area and it reveals a high growth rate. The density is 6 times the outer areas. For a sustainable and 
inclusive development of Kanpur steps to decongest the inner core are required. 

How does Kanpur move?

The unorganized transport system and the increase in the number of private vehicles due to lack of public transport facilities are reasons for unequal 
development. Reforms of the planning strategies are needed furthermore because of

• Mixing of all types of modes of transportation in the major routes, 

• Narrow vehicular lanes

• Lack of space for :

o IPT (Intermediate Para Transit – 3 wheeler auto, tempo) 

o NMT stands (Non-Motorized Transport like cycles,  rickshaw) 

o Parking 

76% of transportation consists of slow moving modes like cycle, rickshaw, horse 
carts, etc., which cause delay in the traffic speed. 

Lastly, a railway track runs adjacent to the GT road (NH91) through the city 
bisecting it into two halves. Thorough movement of rail on this track causes traffic 
jam all throughout the day over this GT road.  The large number of railway signals 
makes the city traffic stand still during each rail movement. 
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Dileanation of the Study Area

Land Use Percentage for 
Delieanated Area

Cross Sections of Existing Conditions

Intense Zone:  
800-1000 pph density  |  8-15 Floor building height  |  3.0 – 4.0 F.A.R

Standard Zone: 
600-800 pph density  |  4-8 Floor building height  |  2.0 - 3.0 F.A.R

Transition Zone: 
400-600 pph density  |  3-4 Floor building height  |  1.0 – 2.0 F.A.R

LAND MANAGEMENT

The recommendations for land management deal with: Land Use, Land 
Ownership and Land Value 

• Metro stations will be developed as the nodal centres of 
commercial activities so that the decentralization of commercial 
activities takes place from the core city area.

• Change of land use to Mixed use needs to be permitted within the 
entire Influence zone. 

• New commercial hubs and residential areas have been proposed 
in the areas where Land Use conversion is taking place.

Linkages of Differnt Stakeholders

Different Activities linked to Corridor Development

Benefits of Corridor Development in relation to Living Standards of the People

TOD: Transit Oriented Development



Pedestrians form an integral part of an urban transportation system. Walking is one of the most important modes of transport in the 
urban environment. Moving on foot can act either as a feeder mode or as an alternate mode to major modes of transportation. "Very 
short trip lengths within the urban environment would be more suitable for walking as compared to a vehicular trip as long as the 
walk facilities are provided. Provisions of adequate and safe pedestrian facilities in the urban setting would definitely encourage 
more people to walk.

The main issues that are associated with the pedestrian crossing behaviour are:

To make a city pedestrian friendly and therefore make a transport system more inclusive first of all the Level of Services of 
pedestrian facilities have to be assessed.

For that a L.O.S. (Level of Service) criterion has been developed in the research, which is classified into 6 levels from L.O.S. 
A to F (where A is excellent & F is very poor), based on a technical evaluation with logit model & k-mean cluster analysis. 

The pedestrian himself is not able to perceive properly the delay that is faced by him while crossing the road, which is 
understood from the qualitative analysis that has been done. It means that the pedestrian perception cannot possibly be 
used for formulating L.O.S. criteria. 

Chirag Chutani has done his Bachelor’s Degree in Civil Engineering from 

Kurukshetra University, Kurukshetra and a Master Degree in Planning from 

School of Planning and Architecture, New Delhi. He has a work experience of 

one year as a Site Engineer, where he was involved in building construction of 

the real estate firm SRS Promoters.  His specialization is in Transport Planning. 

Currently he works with the School of Planning and Architecture as a Research 

Associate.
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Assessing the quality of Pedestrian Facilities

Is it safe to cross the road?

1.  Significant numbers of pedestrians fail to comply 
with the delay involved in a pedestrian crossing 
due to lack of proper facilities, leading to unsafe 
crossing behaviour. (Image 1 & 2)

2.  Where the primary function of a mid-block crossing is to allow 
pedestrians to cross, authorities may well wish to shift priority from 
vehicles to pedestrians, because pedestrian movement forms a 
very important part of general city movement and modal share. 
(Image 3 & 4)

3.  There is a lack of proper standards, policies & guidelines for design of these facilities. The I.R.C. codes don’t detail much about 
standards for provision of facilities at mid-block crossings.

4.  Most of the cities in the Indian scenario lack proper pedestrian facilities. Parameters for assessment of Level of Services (L.O.S.) 
are also unavailable; the study contributes for developing standards for the same. The L.O.S. standards can be understood as a 
measure of the quality of service that is available to the user i.e. pedestrian. As we use L.O.S. criteria of speed and volume curves 
for identifying which L.O.S. the urban roads offer for vehicles, similar thought was used for finding parameters that help finding 
the L.O.S. for pedestrians. 

These issues can generally be observed easily while crossing the road 
on regular basis. The risk taking behaviour of pedestrians increases 
while crossing the road due to the delay they face waiting for a safe 
opportunity to cross. 

The research provides a measure of change in road crossing behaviour 
of pedestrians with increase in group size of pedestrians. The change is 
in terms of gap acceptance i.e. the gap size between vehicles that is 
selected by the pedestrian to cross the road at different group sizes of 
pedestrians i.e. single pedestrian, group of 2 or more. It also supports 
the fact that the pedestrians start stopping the vehicles after reaching a 
particular group size. 

This is somewhat related to the delay that is being faced by the 
pedestrian for crossing. The above statement can be understood by this 
example: 
A pedestrian approaches a road crossing, now he has to find a safe gap 
between vehicles so that he can cross the road. If he doesn’t find a safe 
gap then he has to wait and faces delay. At the same time, while the 
pedestrian is waiting, because of the demand for crossing the road 
some more pedestrians will reach the crossing randomly and 
platooning occurs. There is a change in the behaviour of crossing with 
platooning, which is described by this analysis. (Table 1)

Gurgaon, which is considered to be one of the largest corporate hubs in 
India now-a-days but lacks transport facilities, was taken as case study. 
(Image 5 & 6)

Variation in the perceived & actual delay to 
the pedestrian at Site 2 (Maruti Udyog)

Delay perceived by pedestrian at Site 1 (Civil Hospital)

Variation in the perceived & actual delay to 
the pedestrian at Site 1 (Civil Hospital)

Table 1 Shows the variation in the gap acceptance behaviour of 
pedestrian with change in platoon size

Delay perceived by pedestrian at Site 2 (Maruti Udyog)

Logit regression analysis at Site 1 (Civil Hospital) Logit regression analysis at Site2 (Maruti Udyog)

Logit regression analysis for composite data analysis.

L.O.S. standards based on Delay & Gap Size.

Relation between Delay and Gap size Relation between Delay and Gap size

PLATOON SIZE DELAY(SEC) GAP SIZE(SEC)

6 1.88 0.88

5 3.19 1.26

4 5.43 1.79

3 9.22 2.56

2 15.65 3.65

1 26.56 5.20

Delay(sec)
PERCENTILE

15 50 85
Revealed 2.3 4.7 10.45

Stated 26 62 82

Delay(sec)
Percenti le

15 50 85
Revealed 2.25 4.5 7.4

Stated 36 62 81

Predictor Coeff . S.E. Coeff . Z P-value

Constant -3.33 1.84 -1.81 0.049 

Gap 1.50 0.42 3.58 0.000 

No. of Vehicles -0.23 0.15 -1.51 0.132 

Group Size 0.41 0.41 1.01 0.313 

Flow 42.16 33.59 1.26 0.209 

Density -18.45 16.08 -1.15 0.251 

!Predictor Coeff . S.E. Coeff . Z P-value

Constant -4.37 2.21 -1.98 0.048 

Gap 1.92 0.70 2.72 0.006 

No. of Vehicles 0.31 0.22 1.39  0.164 

Group Size 0.06 0.56 0.11 0.916 

Flow -3.88 2.72 -1.42 0.154 

Density -24.59 20.82 -1.18 0.238 

PREDICTOR COEFF. S.E. COEFF. Z P-VALUE

Constant -5.04 1.30 -3.85 0.000 

Gap 1.71 0.31 5.45 0.000

No. of Vehicles 0.02 0.09 0.23 0.816 

Group Size 0.12 0.23 0.53 0.596 

Road Width 0.29 0.65 0.45 0.655

Flow 0.38 1.65 0.23 0.815 

Density -0.44 1.90 -0.23 0.817 

Prob. of
Crossing

Gap Size Delay L.O.S.

98.12 5.26 4 A
<98.12- 82.34 <5.26- 3.85 >4- 8 B
<82.34- 65.02 <3.85- 3.31 >8- 13 C
<65.02- 48.83 <3.31- 2.92 >13- 20 D
<48.83- 37.96 <2.92- 2.66 >20- 28 E

<37.96 <2.66 >28 F
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This analysis proved that there is a correlation between Delay and Gap Size, on the basis of the same the L.O.S. standards 
have been formulated. The Gap size was found to be the most critical parameter in affecting the crossing of pedestrian. The 
L.O.S. is proposed on the basis of delay faced by the pedestrian & Gap Size (between vehicles) available to pedestrians for 
crossing the road, which can be used for planning uncontrolled crossing facilities. These L.O.S. standards can be used to 
assess the existing Level of Service of various mid-block crossings. 

Based on the assessment various improvement measures like speed breakers, rumble strips and kerb extensions can be 
implemented.

The developed L.O.S. are then the basis for checking the suitability and the impact of the measures at particular areas. 
Ultimately this leads to provision of better facilities for pedestrians. 



In India, which has immense potential for tourism, the contribution of the tourism sector in the GDP of the country is lower than 
what is prevailing in other similar countries. The transport system is one of the substantial factors for growth or decline of the 
tourism sector in a particular city.

For establishing the connection between tourism and transport 
development and improve the transport system, two-fold 
recommendation is given by this thesis.

On the one hand a framework with an extensive checklist for 
carrying out the Transport System Audit of a resort town was 
developed. 

The transport system audit tool helps auditors and then decision 
makers in identifying the areas that need interventions and gives 
recommendations about how the problem should be addressed. 

The unique feature of this framework is the Tourist Satisfation 
Survey. It gives due consideration to the perspective of the tourists 
towards transport facilities and how they can be improved for 
promoting a positive tourism experience. Tourists award points 
according to the importance of transport facilities and their 
satisfaction with the existing ones.

This thesis did not only develop the Transport System Audit but 
carried it out in the case of Manali. Therefore it was tested and 
concrete recommendations for the case of this town were developed.

Recommendations are structured according to the three major areas 
of transport: Airways, Railways and Roadways

Chharing Namdol Bodh completed his graduation in Physical Planning from 

the School of Planning and Architecture, New Delhi in 2010. After working 

for a year on the Techno-Economic Feasibility Study for Investment Corridors 

in Madhya Pradesh, he came back to the same college and completed his 

Masters in Transport Planning in 2013. Chharing has a keen interest in 

development works that are integrated and sustainable in their approach. 

Currently he is working with Lea Associates South Asia Pvt. Ltd. as a Deputy 

Planner in the Traffic and Transportation Department. 

On Street Parking in Manali

Inadequate Parking at Taxi Stand

Traffic Chaos Encroached FootpathsImproperly put signboards

Absence of Walkways

At present, the town planning authorities along with the related 
transport departments already carry out Road Network 
Assessment studies and Road Safety Audits for specific towns and 
cities.  A holistic Transport System Audit has not been carried 
out.

Cooperation with tourism development authorities needs to be 
started to include tourism in this Transport System Audit. It covers 
the needs of the host population as well as tourist coming into 
town.

Moreover, the framework developed is replicable in other resort 
towns.

For implementing such recommendations, two institutional 
frameworks are in place:

• The 11th Five Year Plan of the Government of India 
(2007-2012) introduced the scheme “Product/Infrastructure 
Development for Destinations and Circuits” for the tourism 
sector. Under this scheme, the state governments are offered 
financial assistance from the Central government to improve 
the tourism related infrastructure in certain identified areas 
that have potential for tourism. 

• In July 2011, the Government of Himachal Pradesh signed a 
loan agreement with ADB (Asian Development Bank) 
strengthening tourism infrastructure in the state under 
Infrastructure Development Investment Program for Tourism. 
Two major components of this programme are: Urban 
Infrastructure and Service Improvement and Connectivity 
Improvement

Apart from public schemes, financial tools and regulations, the 
socio-cultural environment of Manali and Himachal Pradesh 
could be used as a resources for awareness raising and civic 
participation in the improvement of the transport system. 
Himachal Pradesh is known as Devbhumi (Land of Gods). It is 
considered that every mountain, river, natural stream have their 
own deity. This social, cultural and religious structure in Manali 
can act as the ground for sustainable and ecological sensitive 
tourism. This should be integrated in designing the transport 
system through involving people.

Chharing Namdol Bodh
Department of Transport Planning

 Transport Planning for town and city tourism

Let's go by bus!

Source: World Travel and Tourism Council

Interpretation of the graph: Saturday observes the highest accumulation of 

tourists in Manali i.e. 84 %. As per the accumulation curve, on a Saturday of 

a peak season, there are around 64500 people in Manali. 21,500 are host 

population and the rest are tourist population i.e. 42986 

Steps for Transport System Audit

Secondary Data 

•Tourist inflow data of Himachal Pradesh, 
Uttarakhand and Goa 

•Transport System characteristics of these three 
states 

Primary Data 

1st Primary survey
•Organisational survey 

Transport Department 
Tourism Department 
Traffic and Civil Police Department 
Operator unions of various IPT modes 

(Taxi, Auto) 
Hotelier union 

• Tourist Survey 

• Tourist satisfaction survey 

• Reconnaissance Survey 

Establishing benchmarks for:
• Road Density (Km/10000 Population) 
• SRTU performance 
• Tourist no./ Capita of Host Population 
• Population load during peak and lean seasons 

(population load/Day) 
• Vehicle load (no. of vehicles/Km) 
• Accident Severity index  
  (No. of fatalities per 100 accidents) 
• Adequacy of accommodation  
  (No. of Tourist/bed) 
• Approved Travel agents/10000 tourists 
• Approved tourist guides/10000 tourists  

Delineating the primary network 

Complete Transport System Audit 
Checklist Primary Network Audit checklist 

2nd Primary survey
•Primary network audit 
•Filling data gaps 

Analysis 

• Appreciation of transport System 
• Primary Link deficiency Analysis 

Recommendations   

Identification of Critical Areas 

Inefficient Transport System

Modal shift to Private Modes 

Increased Congestion of Road 

Higher level of Air and Noise Pollution 

Environmental degradation 

Loss of 
Tourism 

More/Higher 
Journey delays  

More/Longer 
Travel Time 

Time Loss for 
both Host and 

Tourist 
Population 

Economic loss of the Host Community

Higher possibility 
of road accidents 

Rise in number of 
Severe Accidents/ 

Casualties 

Loss of lives and  
hence livelihoods 

of dependent 
family members  

Higher Discomfort for Host and 
Tourist population 

Lower level of tourism 
experience 

Low level of Tourist Satisfaction 

Loss of opportunities for Growth 
of Tourism Sector  

Expansion of service 
sectors like Taxi, Autos, 
pvt. Bus operators, Auto 
mobile Repairing units, 

Parking  etc.   

During Off/Lean Season, 
lower utilization of these 

services  

Lower earning of people 
dependent on these 

services  

Increased idleness among 
host population during 

lean season 

Change in the 
micro-climate of the 

region 

Change in Vegetation 

Loss of livelihood 

Decadal pop 
growth rate 

2001 
Population 

2011 
Population 

kullu 15% 
Manali Town 29% 6265 8095 
Manali agglomeration 24% 17390 21500 

Landuse
Manali Town Manali Agglomeration

UDPFI GuidelinesArea (Ha) % Area (Ha) %
Residential 21.25 13% 115 11% 50 -55% 
Commercial 4 2% 7.7 1% 2-3 % 
Tourism/Industry 6.75 4% 17.75 2% 3-4% 
PSP 6.37 4% 31.62 3% 8-10 % 
Open spaces 70.62 42% 117.86 11% 15-18% 
Transport 7.12 4% 19.16 2% 5-6% 
Agriculture 50.31 30% 738.91 71% 8-10% 
Total 166.42 100% 1048 100% 

Tourist Arrival
Place 2005-06 2010-11 CAGR

Manali 
Domestic 1639115 2395990 9.96% 
International 66143 133707 19.24% 
Total 1705258 2529697 10.36% 

India 
Domestic 392010000 850860000 21.38% 
International 3920000 6290000 12.55% 
Total 395930000 857150000 21.30% 

Source: District Tourism Development office, 2013 
               India Tourism Statistics, 2011 (Ministry of Tourism)

Aspect Bike Car MUV Bus Total
Total tourist vehicle inflow in May 611 8298 11446 1541 21896 

Total tourist vehicle inflow in June 914 17850 17953 885 37602 

Peak season Vehicle inflow 1525 26148 29399 2426 59498 

3% 44% 49% 4% 100% 

Peak Season Tourist inflow 3050 104592 176394 106744 390780 

1% 27% 45% 27% 100% 

Additional 10 % 39078 

Total tourist inflow in peak season 429858 

Lean Season : January and February 

Aspect Bike Car MUV Bus Total
Total tourist vehicle inflow in Jan. 9 2166 1836 434 4445 

Total tourist vehicle inflow in Feb. 21 2347 1444 379 4191 

Peak season 30 4513 3280 813 8636 

0.3% 52% 38% 9% 100% 

Tourist no. 60 18052 19680 28455 66247 

0.1% 27% 30% 43% 100% 

Additional 10 % 6625 

Total tourist inflow in Lean season 72872 

Aspect Peak Season Lean Season
Tourist inflow 429858 72872 
Average Stay 4 4 
Tourist Stay Days 1719432 291487 
Avg. no. of tourist staying per day 28187 4778 
Tourist Density 2690 456 

Peak density (ppha) 4741 2507 

Existing Load (persons per day) 49687 26278
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One of the reasons for India being an underachiever in the tourism sector despite of the immense potential is the lack of focus 
on the transportation sector and the missing idea of transforming it into an intrinsic factor for the tourism experience.

If the transport system of a tourist area is developed in a way that enhances the mobility, environment preservation and it is safe, 
then it helps in the promotion of tourism sector in that area.

This thesis was carried out to develop a framework for a Transport Audit System in the existing resort towns all across the world.

The concrete example: Manali

Manali, Himachal Pradesh was taken up as the case study for the project as it has shown a high growth of tourist inflow in the 
recent past years. The town is now under immense pressure to sustain this growth as the natural and infrastructural resources 
are deteriorating and an expanding section of the host population is dependent on tourism for livelihood.

The deteriorating condition of the transport system in Manali has led to 
tourists and host population shifting to private motorized modes of 
transport. This has caused a sudden and exponential growth of the 
traffic in the resort town. 

If this situation is not dealt with at the right time, it would lead to the 
decay of the sole base of tourism in Manali, its natural beauty with its 
sensitive ecosystem.

The existing system in Manali does not correspond to the needs of 
tourist, the environment and the host population. No assessment 
through the tourism perspective has been conducted. 

Peak Season : May and June 



Create guidelines for integrated and holistic water management at         
regional level.

The efforts and strategies of responsible authorities like the Pune Municipal 
Corporation (PMC) and the Irrigation Department have to be connected.

Strategies for managing urban waste water have to put into a framework with 
analsysis of groundwater contamination due to agricultural activities.

The connection between spatial analysis and planning documents for different 
sectors must be strengthened. The Environmental Status Report (ESR), which 
Pune produces is already in place as a planning and management tool and 
could be extended to cover water management in the Pune Region.  

 Water management needs to be understood as distribution, use and 
pollution of water. 
NGOs can play vital role in research and management. 

Purushottam is an architect and environmental planning professional and 

had been engaged with architectural projects and activities of INTEGRID 

Designs, Pune for a year. He has worked as a Trainee with the Environmental 

Management Centre, Mumbai.

He holds a Masters in Environmental Planning from School of Planning and 

Architecture, New Delhi and a Bachelor of Architecture from Bhartiya Kala 

Prasarini Sabha’s College of Architecture, Pune.

Purushottam Jadhav
Department of Environmental  Planning

Strategies for urban-regional water management

How wet is Water Footprint?

Water is a prime natural resource, a basic need and a precious national asset. Monitoring and regulating the use of water is therefore 
essential for sustainable development of cities and regions. 

The water footprint of an individual, community or business is defined as the total volume of freshwater used to produce the goods and 
services consumed by the the individual, the community or the business. This includes the direct and indirect water use.

Water cannot only be understood as an object of utility for human settlements. A considerable amount of water has to be available for the 
environmental sector to ensure healthy and sustainable ecosystems in all kind of water bodies.

The Example: Pune region

Pune is facing acute shortage of water. From last few years, during the month of April, city and region are turning in a ‘water crisis’ mode. 
Pune has five rivers and four dams that supply more than enough water to meet the city’s needs. A considerable amount of water is wasted 
by inhabitants of Pune city and farmers of the region and there is an unequal distribution of water between Pune city and neighbouring 
agriculture areas. 

Wasting water or polluting water in a certain water-rich geographic area is a concern just like wasting energy in oil-rich countries. Use of 
water in water-rich areas to produce water-intensive commodities reduces the need to use water for producing those commodities in 
water-scarce areas. 

There is no comprehensive authority, which has a holistic view and planning strategies for water use in the city and the region.

Environment doesn’t follow administrative boundaries so water must be looked at regional level with natural boundaries, e.g. Watershed 
level. 

The water footprint assessment of this study focuses on the region according to watershed and Pune municipal area. Water availability in 
the region is calculated by understanding physical features (rainfall, soil type, land cover etc.). 

In the region:

• Afforestation – Reduces runoff and increases 
availability of water.

 The scrub area and degraded vegetative covered areas 
need to be afforested with indigenous plants. The 
present area under scrub is 433.74 sq.kms. Around 
200 sq.kms is to be planted in the first phase in 
catchment areas of reservoirs. If by 2031, we are able 
to bring 200 sq.kms of area under forest, the runoff in 
upper area shall decrease. 

• Change in irrigation pattern and use of recycled 
water

 Agricultural productivity could be improved by 
integrating a number of measures such as:    Crop 
diversification, adopting various combinations of 
intercrops, applying nutrient-rich organic fertilizer as 
vermicompost for improving the physical structure of 
soil while increasing its water holding capacity.

• Adopting sprinkler and drip irrigation techniques, 
managing irrigation according to plant growth stage.

In the city:

• The demand for irrigation will be met by recycling waste water 
generated from urban area. 271.56 MCM water from the 
municipal area will be recycled for further use. 

• Recycling of water reduces river pollution and saves fresh water 
from reservoirs that will be provided for the environmental sector.

• Urban area Rainwater harvesting
 Most of the rain water, which falls in the urban area, goes to the 

river without utilization. Rainwater harvesting technique helps in 
accumulation and deposition of rainwater for reuse. 

• Avoid polluting water bodies. 
 Mutha River is facing severe problems of untreated waste water 

and consequences of immersing idols in the river. Measures for 
decreasing water pollution due to daily and ceremonial activities 
in the city have to be developed.
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One of the watershed of study area (red) is falling under critical watershed, means is exploiting more water than it recharges. 

Then direct and indirect water consumption pattern of area is analysed and loopholes in existing water management pattern have been identified.

Pune region started facing water scarcity because of

• Cropping pattern norms are not being followed.

• The region invested in the establishment of dozens of water-theme entertainment parks. Yet there is no awareness for the causal relationship 
between swimming pools and drying lakes.

• This is a region where we’ve seen the water soaked up by private projects like Lavasa, a privately planned and built city.

• Unchecked exploitation of groundwater.

• Lack of control mechanisms on water pollution.

• Change in land cover affecting the run off.

• There is no comprehensive authority which can look at water from the city to village, industry to ecosystem, recreation to livestock.

Characterisitc Maps of study area

Distribution of Rainwater received in Study Area

Water Resource (Annual) Total(MCM)
Total Rainfall received 1273.30
Infiltration 40.20

Evaporation 157.27

Evaportraspiration 169.45
Runoff 905.78
Water already stored in Reservoirs as a dead stock 96.00

Water released from dams 220.63

Watershed prioritisation map Pune district
Distribution of Rainwater received in Study Area

Present water distribution

Land covers Map

Proposed Water Distribution Map

In the household:

Using less water in and around the house reduces pressure on our sewage 
treatment facilities, saves energy and protects our environment by reducing 
chemical impact on our rivers, lakes and ground water. By saving water and by 
reducing the amount of contaminants you add to it, you're supporting healthy 
lakes and streams and preserving Pune’s most vital natural resource

Water footprint reduction doesn’t need much of technical knowledge. Each of 
us can reduce water footprint by making wise choices everyday as well as 
making long term changes in water consumption pattern. 

Domestic 
26% 

Clubs & Hotel 
26% 

Industrial 
7% 

Medical 
5% 

Educational 
2% 

Commercial 
2% 

Urban irrigation 
1% 

Special Townships 
8% 

Rural Drinking water 
1% 

Agriculture 
18% 

Livestock 
4% 

Water Footprint of Study Area 



India is one of the biggest peninsulas in the world with 
a coastline spanning 7516.6 kms. There are nine coastal 
states in the country, 13 major ports and 187 notified 
minor and intermediate ports of which about 90 are 
operational. These ports handle 70% of the total 
Indian Trade the rest being land based trade.

Gujarat stands second in India in terms of number of 
ports, which has one major and 40 minor ports. Gujarat’s 
minor ports handle 71.2% of the total maritime trade 
handled by all minor ports of the country.

Ports are essential for the operation of an economy. A 
port generates employment and income for the local 
community, as well as flow-on effects to local and 
regional industries. It also generates revenue from taxes 
and other charges on port related activities at all levels 
of government. 

Considering the importance of ports in India’s trade it is 
important that the multifaceted structure of the port 

For achieving a holistic and integrated development of 
the minor port sector three fold recommendations are 
proposed. They are:

Increase in local employment opportunity: 

• The employment opportunity could be created 
by integrating the cement and logistics 
industries with the port, as the region has the 
potential for such industrial setup. 

• Since 60% of the total trade commodity 
handled at Pipavav is Cement, coming up of 
cement industries in the region will not only 
encourage local employment opportunity but 
also facilitate port related activities. Also the 
local workforce percentage according to the 
NSSO data shows that since 2001 to 2005 the 
secondary sector has increased 10 times in that 
district.

• There is an existing SEZ area in the district (20 
km from the Pipavav port), which is presently 
underutilized. This SEZ can attract more 
industries near the port.

Spatial planning for future: 

• A district development plan should be put in 
place to ensure a co-ordinated planning of the 
new activities that would come up in the region. 

• Notified settlements in the hinterland of the 
port show an increase in the built up area. The 
settlements are: Bherai (24%), Uchaiya (18%) 
and Rajula Town (15.8%). The growth of these 
settlements needs to be guided and regulated 
by integrating them in the district development 
plan.

Strong supply chain management:

• In addition the port should develop a strong 
supply chain linkage to interlink the region 
with the port activities. The distribution, 
procurement and processing stage of a supply 
chain is analyzed so as to integrate the port with 
the activities in the hinterland. 

Bhavna Solanki is a spatial planner with a Masters in Regional Planning from 

School of Planning and Architecture, New Delhi and a Bachelor in Planning 

from National Institute of Technology, Bhopal. She is a young professional 

with a keen interest in local level planning and has been involved in various 

national and internationally funded research projects. 

Currently she is working as a research associate in a project sponsored by the 

Institute for Studies in Industrial Development (ISID). 
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The potential of ports for fostering regional and urban development

A port is not just a “port”

This image shows the diagrammatic representation of the way the supply chain of the industries should be linked with 
the port.

Bedi 
1% 

Navlakhi 
4% 

Sikka 
50% Mundra 

24% 

Magdalla 
8% 

Dahej 
6% 

Pipavav 3.4 
Jafrabad 2.7 Porbandar 

1.2 
others 

2% 

71.2% 

10% 

7.7% 
6.2% 

3.5% 

0.4% 0.9% 

Gujarat 

Andrapradesh 

goa 

maharastra 

karnataka 

Tamil Nadu 

Others 

Share of traffic handled by minor ports in India, 2010: This pie chart shows the 
proportion of traffic handled by the minor ports in all the Indian states. This shows that 
Gujarat has the highest proportion of traffic handled by minor ports.

Share of Traffic handled at minor ports in Gujarat (2008-09): This pie chart shows the 
traffic handled by all the minor ports of Gujarat.

system in India is analyzed. A port needs to be understood as an 
embedded entity in the region and as an opportunity to create 
localized centres of trade and employment. 
The example: Pipar Port

This study attempts to study Gujarat ports taking the private port of 
Pipavav as case study. The basic hypothesis of the study is that any port 
induces growth in the hinterland. The hinterland of the selected port 
was identified and the spatial and economic influence of the port was 
analyzed. 

The government policies favor private port development in Gujarat 
with a view that such development will foster economic as well as the 
local development. But in reality the local people of villages near 
Pipavav not only were denied of their land but also of employment 
opportunity. 

Ram Singh, one of the local villagers of Uchaiya village quoted in an 
interview “Before 2009, we were employed as transporters by the 
port authorities, but then they kicked us out of the job overnight. The 
port now has no place for us”. This denial of the job to the local 
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Location of all notified Minor Ports in India (2012)

population by the port authority was due to the change in their trade 
policy, which was formulated to enhance the company’s profit. The 
local employment potential was not only ignored but also not 
integrated with the overall port development activity. 
The district has increasing secondary sector workforce (from 1.7% in 
2001 to 16.5% in 2005) who were earlier agricultural labourers. They 
were firstly denied of their land and now they are being denied of local 
employment. This in turn can result into increased rural to urban 
migration in the future.

In order to understand the lack of integrated development in Pipavav, 
it was compared with Mundra port. Mundra was selected on the basis 
of various port development parameters, to identify the factors that led 
to Mundra’s development and were absent in Pipavav’s case. The table 
on the right shows the various economic and spatial factors that were 
present in both cases respectively.

In order to promote regional development along with port 
multi-dimensional activities like in case of Mundra have to be planned, 
facilitated and implemented.

Occupational Structure of Amreli District

0.017 0.165 

0.348 0.243 
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Comparison of factors responsible for port development: the table shows all the various 
factors (economic, regional and urbanisation) that are present in both the ports.

Built-Up area change in the villages around Pipavav Port, (2003-2011): This image 
shows the built up changes of the villages in hinterland of Pipavav Port from the year 
2003 to 2011

Built-Up area change in the villages around Mundra Port, (2003-2011): This image 
shows the built up changes of the villages in hinterland of Mundra Port from the 
year 2003 to 2011

Gujarat Cargo Belts and the immediate hinterland of Pipavav Port: the map shows 
three cargo belts of Gujarat which were identified by the Gujarat maritime board. 
The map also delineates the immediate hinterland of the Pipavav Port.

 Gujarat minor ports location, port capacity and % of port utilization, 2009-10: This 
map shows all the minor ports of Gujarat. It also shows the port capacity and % of 
port utilization of the operational minor ports of Gujarat.

Factors Mundra port Pipavav port

Economic  
Presence of  Industrial setup  Absence of Industries  
Number of Industrial clusters increased 
from 2 in 1996 to 9 at present  

Only 5 Industrial clusters in the district. 
No Increase  

A business oriented  investment and 
entrepreneurship Model 

A service oriented port  

Regional linkages and 
connectivity routes  

Both rail and road Connectivity : 
Privately built  

Both rail and road Connectivity : 
Privately built  

•  Traffic handled mainly by 
road.  78% of the traffic is handled by rail due 

to which no development is seen in 
adjoining villages  

•  Settlements evolved along 
the corridor  

Urbanization and 
Development  

•  Industries and SEZ lead to 
development of residential 
colonies 

Lack of such opportunity results into non 
development of the area.  

•  More employment 
opportunity the adjoining 
settlement developed  

The Towns near Port has spatially 
expanded  

No significant Spatial expansion  

Number of Census towns increase from 2 
to 8 in 2011  

 No increase in the number of  Census 
towns  



Electricity usage pattern in a residence (Delhi)

Source: Goel V (2006), Steps towards an energy efficient building

Electricity consumption in a commercial building

Source: Workshop on Awareness in Green Buildings Responsible 
Educations in Schools, AGBRES II, A solar roof concept, IIC Convention 
Centre, 13th March 2013

Household electricity consumption pattern, Chandigarh

^ - As per billing cycle October-November 2012
Average electricity consumption is for a plot selected through random sampling method.
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Planning urban energy management

Cities Save Electricity!

People and their behaviour is the pivot around which the energy consumption cycle 
revolves, as it was observed in the case of Chandigarh. With architecture and planning of 
the city being climate responsive to a great extent, the high per capita electricity 
consumption can be explained by habits and lifestyles of its citizens. It was observed that 
there is inequitable consumption pattern in society, with the richer section consuming 
much more than the other sections of society. Bigger residential plots, despite lesser 
occupants, have higher consumption than smaller residential plots, which house more 
people. Government houses consume lesser than private houses of same size. Thus, the 
behaviour of people in their houses is important. In addition, different studies reveal that 
lighting and ventilation make up a major share of a building’s energy pie.

Managing energy involves government regulations and incentives and individual efforts. 

Energy auditing

Periodic energy auditing with follow-up measures and the use of energy saving appliances needs to be 
mandated for all public and commercial buildings as well as big residential plots. The government needs to 
bring in laws, for example under the National Mission for Sustainable Habitat mandating energy auditing. 

Tariffs as incentives

Awareness for energy conservation is already spreading. So incentives through tariffing are another tool to 
optimise energy consumption. 

Citizen’s responsibility

Furthermore, every individual should consider his/her responsibility to develop and follow energy-efficient 
habits and lifestyle and share their experiences to identify best practices, which can be replicated.

Lifestyles and 
households: 

A key to energy 
management

Some tips to reduce your electricity bills and consumption:
• Set room air-conditioners at a temperature range of 25-28°C.

• Clean your air-conditioner filters periodically.

• Open a window or use ceiling fan. Often air conditioning isn’t really needed.

• Use star-rated appliances. More stars mean more savings.

• Replace old energy-guzzling appliances with new energy-efficient ones.

• Plant roof gardens (Caution: take expert advice for structural concerns).

• Allow hot food to cool before placing it in the refrigerator.

• Decide what you want before opening the refrigerator door.

• Turn off the monitor, if not using the computer for more than 20 minutes.

• Turn off the computer, if not using it for more than 2 hours.

• Replace high-use incandescent light bulbs with rated compact fluorescent light (CFLs) and light emitting 
diode (LED) bulbs, wherever possible.

• Automate your living spaces, i.e. install motion-censored appliances.

• Place floor lamps or table lamps in corners. The light will reflect from both walls, making the room 
brighter without additional lamps.

• Use solar-powered outdoor lights.

• Use LED seasonal and celebration lights, instead of traditional incandescent lights.

• Turn off electric appliances (unplug them), when not required. Do not unnecessarily keep on charging 
your cell phones and laptops.

• Use stairs instead of taking the elevator, if you are able to.

• Hang your clothes outside to dry, instead of using driers.
• Teach children good energy conservation habits, as habits are formed early.

Embodied energy (i.e. energy required for 
construction of building envelopes & infrastructure) 

contributes only 16% of total energy consumption 
during full life of a building. 

Rest 84% is recurring energy (electricity) 
consumed by use of various appliances.

Sarang Goel

Department of 
Urban Planning

Sarang Goel is an Architect-Urban Planner. He holds a 

Bachelors of Architecture from Chandigarh College of 

Architecture, and a Master of Urban Planning from School 

of Planning and Architecture, New Delhi. Prior to his 

Masters, he has worked for one and a half years at TATA 

Consulting Engineers, Mumbai, where he was engaged in 

projects like corporate interiors and master planning. His 

interests lie in fields of Climate Change, Disaster Management 

and Infrastructure Planning. Currently he is teaching at University 

Institute of Architecture, Chandigarh University.

While taking a stroll through the exhibition, find out 
more about energy management:

Components of energy management

IMAGE 5: Per capita electricity consumption of selected Indian cities, year 2009-10

Energy is crucial for the functioning of urban settlements. Access to sufficient 
energy and different types of energy sources have far reaching implications on 
a city’s economic development and environmental health. Most of our 
energy demand is currently met from non-renewable sources.  Since last 40 
years, there has been a global energy crisis and the seemingly abundant 
supply of energy resources is limited. Hence, it is important that urban centres, 
which consume 80% of the total share of energy supply, utilize this energy 
efficiently. Complimenting this issue is the threat of climate change, as cities 
account for roughly 80% share of global greenhouse gas emissions, majority of 
which comes from energy production, generation and consumption. Thus, 
use of conventional energy needs to be minimized. 

Sustainability of cities depends on how energy is managed. Energy 
management is an approach to ensure city’s energy needs are met sustainably, 
which involves energy conservation, substitution and recovery.
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Planning urban energy management

Cities Save Electricity!

Planning 
Houses

Lifestyles & 
Households

Waste  
Management

India’s installed electricity generation 
capacity (year 2011)

Source: World Energy Council Report
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S No City Population* (in 
lakhs) Area  (in sqkm) Average density (pp/

sqkm) 
Annual per capita electricity 

consumption (kWh)** 
1 Chandigarh 10.25 114 8,991 1,238 
2 Jaipur 30.73 200.4 15,334 794 
3 Bhubneshwar 8.37 135 6,200 864 
4 Puducherry 6.54 492 2,500 1864*** 
5 Gurgaon 9.02 --- --- 1900*** 
6 Raipur 11.22 154 7,286 409 
7 Jabalpur 12.67 --- --- 258 
8 Gwalior 11.01 289.5 3,803 384 
9 Ranchi 11.26 111 10,144 589 

10 Tiruchirrapalli 10.21 146.9 6,950 568 
11 National average --- --- --- 778 

ENERGY MANAGEMENT 

Measures to achieve minimum possible energy use to 
ensure city’s energy needs are met sustainably 

ENERGY CONSERVATION ENERGY  SUBSTITUTION ENERGY RECOVERY 

Efforts made to reduce 
energy consumption 

Efforts made to substitute non-
renewable sources with 

renewable ones 

Efforts made to close energy cycle to 
prevent dispersal of waste energy back to 

nature & use it for another 

Wind Solar 

Tidal Geothermal 

Sewage Municipal 
Solid Waste/ 

landfills 

Combined 
Heat & 
power 

systems 

Urban Form 

Consists of density, spatial 
organisation, land use & 
transport planning, etc. 

Energy Efficiency 

Efforts made to use less 
energy to provide same 

service 

Behavioral Change 

Efforts for end use 
awareness & necessary 

consciousness 

Preventing leakages 

Efforts for minimising 
wastage/loss of energy i.e. 

theft, T&D loss, etc  

Energy 
efficient built 

form 

Water supply & 
waste water 

disposal 

Energy 
efficient 

appliances 

Public 
lighting 

Solid waste 
management 

Urban 
greening 

Fleet  
management 

Green 
purchasing 

In India, electricity consumption is highest amongst all the energy consumed. Of India’s installed 
electricity generation capacity, 90% is from non-renewable sources. On the one hand, annual increase in 
electricity requirement is 15-20%, while on the other hand, inefficient consumption results in wastage 
to the tune of 20%.

The Example: Chandigarh - independent India’s first well-planned city, was taken as a case study. 
Chandigarh, with one of the highest per capita income in India, has one of the highest per capita 
electricity consumption, much higher than other planned and/or similar sized cities.

Planning for energy at the urban level focuses on the provision of infrastructure and supply side 
management. Demand side management has still not got its due in urban studies and City Master 
Plans do not include energy management. There is a missing link between energy management and 
urban planning in India. 

However, Chandigarh is an example where during the planning of the city a genuine effort was made to 
minimize energy consumption at an urban scale through architecture and planning. Additionally, what is 
required, not only in Chandigarh, is the preparation of city-level energy action plans. These plans need to 
incorporate data and information on possible sources of energy and assessment of energy demand and 
develop concrete strategies, which can be integrated in city development plans.

Global CO2 equivalent emissions by sector

Source: World Bank Report
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Consumption of conventional energy (in 
Petajoules), India, 2009-10

Source: Energy Statistics 2011, Central Statistics Office, 
Government of India
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* - Census 2011
** - Year 2010-11
*** - On account of high industrial & commercial activities
Source: Electricity Department, UT Chandigarh; Website of Press Information Bureau, government of India; Report on Energy and 
Carbon Emissions Profiles of 54 South Indian Cities, ICLEI; Census of India 2011)

As per the statistics available, it was 
found that planned cities have more per 

capita electricity consumption than other cities.

Cities consume 80% of the energy produced 
worldwide and are also, responsible for 80% 

green house gas emissions.

Power generated from hydro-power plants 
above 25 MW, is not considered green 

power.



Electricity generation potential from biomass for different sectors in Chandigarh

* - projected on the basis of a CPCB-NEERI survey in 2004-05
** - According to a research study (Shiv J C, 2009), 1.2kWh electrical energy can be generated per kg of compost-able solid 
waste per day. Payback period – 5 years.
MU: Million Units
Calculated for a period of 2 months, Weighed against 2 months billing cycle of Oct-Nov 2012

Sector Population Waste generated daily 
(@500gms/capita/day)* 

Share of compostable 
waste (@56% of total) 

Power generation 
potential from biomass 

(A) 

Actual electricity 
consumed
        (B) 

Projected share of electricity 
        from biomass
           {A/B) x 100} 

8 6,100 3,050 kg 1,708 kg 0.12MU 2.94MU 4.00% 
22 20,152 10,076 kg 5,643 kg 0.41MU 4.7MU 8.60% 
35 13,026 6,513 kg 3,647 kg 0.26MU 5.84MU 4.50% 
50 6,630 3,315 kg 1,856 kg 0.13 MU 0.86MU 15.50% 

Planning urban energy management

Cities Save Electricity!

Cities and its inhabitants produce a huge amount of waste. Waste is normally seen as an urban problem 
and a threat to sustainable and inclusive urbanization in India. But municipal solid waste, biomass and 
sewage also have a great energy-generation potential. It is not being harnessed, as our cities still lack 
energy recovery mechanism. As a result, these resources are more of a liability than an asset.

There exists a huge potential in tapping energy from waste. Around 5-10% of the electricity demand of a 
residential sector in Chandigarh can be met from power generated through municipal solid waste. 
Tapping this resource shall require municipal authorities to ensure cent per cent municipal waste 
collection and its segregation at source. Citizens need to support them in doing so. Instead of a central 
plant, small decentralized gas-powered plants are recommendable, which can be located in green belts 
and open spaces of a neighbourhood. This won’t require much additional land and is odour free as it works 
in a closed system.  The mechanism involves segregating and collecting organic municipal solid waste and 
biomass and using it to generate methane to fuel gas-powered plants through anaerobic digestion 
technology to generate power. The payback period is around 5 years.

Your 
Waste is 
Energy 
Precious!!

Similarly, this concept of gas-powered plants should be used to exploit the potential of methane from 
sewage generated in the city and cut down on greenhouse gas emissions. City-level sewage based 
generation plants can be positioned at the final outflow point of the sewer system of a city. This shows the 
necessity of coordinated efforts between urban planning tools like the City Sanitation Plan and energy 
management in a city. 
To reduce transmission and distribution losses, it was recommended to explore the concept of 
micro-grids, to consume power generated locally. This fosters local production and local consumption of 
energy and provides the option to involve local inhabitants and local small and medium enterprises. 

Chandigarh’s take on municipal solid waste management:

Chandigarh has set up a municipal solid waste processing plant, which is one of its kind in northern India. 
Here municipal solid waste is converted into refuse-derived fuel to be used in a thermal power plant in 
Ropar and a cement plant of Jaypee Group in Himachal Pradesh. Leaves shed by trees in the city, which is 
the greenest city in the country today, are also processed in the plant for converting it to fuel pellets. This 
is a BOOT project, an initiative between the Municipal Corporation (Chandigarh) and Jaypee Associates 
Limited.

5-10% of the electricity demand of a Residential 
Sector can be met by the waste they generate.

Relative heat loads (%) on roof and various walls (for latitudes 
17°N to 31°N)

Roof top solar energy generation potential of different sectors in Chandigarh

Cost of generating power for year 2011

Heat gain by different roof  types

Comparative analysis of a conventional HPSV lamp vs LED lamp in street lighting

• Revising building bylaws to mandate new upcoming developments and plots under 
redevelopment to incorporate principles of vernacular architecture and green buildings 
Tools for that are the Green Rating for Integrated Habitat Assessment [GRIHA] and the 
Energy Conservation Building Code [ECBC]. Some concrete steps are the installations of 
roof gardens and usage of building materials that promote thermal comfort and others.

• Promoting and publicizing schemes, like State Bank of India Green Home Loans, offering 
loans for building green homes at concessional rates. This helps buyers to shed their 
reluctance to pay extra for an eco-friendly house, which actually could be recouped in 2-3 
years via savings in terms of energy and water.

• Replacing existing High Pressure Sodium Vapor (HPSV) lamps in public lighting with 
Light Emitting Diode (LED) lamps and adopting an Energy Service Company (ESCO) 
model for the purpose to promote Public-Private Partnership.

• Amending bylaws to mandate use of roof-top solar plants on public buildings, flatted 
housing and encouraging private plot owners to do so or in collaboration with ESCOs. This 
can be managed under National Solar Mission, for eg. Ahmedabad’s Rent-a-Roof scheme

Source: Energy & Habitat, Dr Vinod Gupta

Source: Energy & Habitat, Dr Vinod Gupta

Source: Energy & Habitat, Dr Vinod Gupta

Heat gain by a building block for different orientations, B>C>A

Source: Energy & Habitat, Dr Vinod Gupta

Season Roof 
Walls 

North South East West 

Summer 48-51 6 to 13 0-2 19-20 19-20 

Winter 28-34 0 35-44 14-15 14-15 

Sector 
Expected roof area (ha) Actual electricity 

consumed * 

Power generation @....of roof coverage Plant 
capacity 

(MW) 

Project Cost (Rs 
crore)** Residential Commercial Institutional Total 100% 50% Public rooftop only 

8 21.3 3.4 1.2 25.9 2.94 4.7 2.4 0.65 (22%) 2.4 19.2 
22 25.7 8 2 4.7 4.7 6.4 3.2 5.2 (80%) 19 152 
35 24.7 5.4 7.3 5.84 5.84 6.7 3.4 3.51 (60%) 13 104 
50 13.5 7.2 1.5 22.2 0.86 4 2 4.0 (surplus) 14.8 118.4 

Source Rate (in Rs/kWh) (for 
year 2011) 

Domestic coal 2.1 
Imported coal 3.6 

Oil 7.6-8 
Natural Gas 2.9-4.6 

Nuclear 3-4 
Tariff (Solar photo voltaic) 17.91 

Tariff (Solar thermal) 15.31 

Tariff (Solar photo voltaic) Rate (in Rs/kWh) (for 
year 2012) 

Government 11 
Private 8 

Roof type Maximum heat influx 
(w/sqm) 

Normal roof 37.3 
Shaded roof 27.56 

Removable canvass 23.4 
Roof with inverted pots 22.6 

Roof garden 12.5 

Aspect 
Lamp type 

HPSV (150W) LED (80W) 
Number 1 1 

Hours of operation (daily) 12 12 
Electricity consumed (in kWh) (12 x 150)/1000 = 1.8 (12 x 80)/1000 = 0.96 

Energy savings per day (LED) = 1.8-0.96 = 0.84 kWh/lamp.                                  Annual energy savings per 
lamp = 0.84 x 365 = 306.6 kWh 

Taking tariff @ Rs 5 per kWh,   
Cost saving = 5 x 0.84 = Rs 4.2/day/lamp  
Annual savings per lamp = Rs 1,533  

Life 10,000 hours (2.3 years) 50,000 hours (12 years) 
Price per piece (Rs) 7,500 - 16,000 20,000 - 45,000 

Payback period --- 6 years 

W
ha

t 
ca

n 
b

e 
d

on
e?

Planning urban energy management

Cities Save Electricity!

The basic design principle in the climatic conditions of Chandigarh is to reduce solar thermal gain by 
built mass. As per resources available at that time, the creators of the city had taken care of this, via:

• Orientation,

• Building unit density,

• Fenestrations,

• Open space-to-built up ratio, et al.

In short, architecture and planning in Chandigarh are energy efficient and can be taken up as an example. 
However, there still exists high heat gain on account of roofs and construction material used. 

Furthermore, it was observed that the per capita consumption goes down with rise in density. Flatted 
developments have lesser consumption than plotted developments. Commercial areas have much more 
consumption than residential areas, despite very less area under its landuse. Inappropriate building 
proportions and public lighting are also responsible for higher energy consumption. High initial cost of 
energy efficient appliances and buildings is a barrier in their use and construction. 
There exists ample scope for harnessing solar energy, the stumbling block being technical and financial 
constraints. The study revealed that on an average, 50%-70% of electricity demand in Chandigarh can be 
met by tapping solar energy. The changing economic scenario supports this strategy, where cost of power 
from conventional sources is increasing, and that from unconventional is decreasing .

Planning 
Houses for 
Managing 
Energy

Roof gardens help in reducing a building’s 
internal temperature by upto 5°C.

Efficiency of solar panels goes down with rise in 
ambient temperature (ideal operating range is 

24-32°C).



To design public toilets for areas along the coast which harness wind energy that is abundantly 
available and to develop a system to reuse the waste in the form of compost/ fish feed.

Harnessing the wind & Reusing the Waste

Toilets for Coastal Areas

Harnessing the wind & Reusing the Waste

Toilets for Waterlogged Areas

DESIGN BRIEF

To design a domestic toilet for water logged areas 
/backwaters that takes care of waste disposal at the site 
itself and to reuse it as biofuel to generate electricity.

DESIGN BRIEF

Vinayak V.P.  & 
Karthika P.

Department of 
Industrial Design

Vinayak is from Kerala and completed his Bachelor’s 

Degree in Architecture from College of Engineering, 

Thiruvananthapuram. Presently pursuing a  

Master’s degree in Industrial design at the 

School of Planning & Architecture, New Delhi 

he is interested in means of transportation, 

designing virtual interactive environments, 

aesthetically appealing forms and graffiti, 

and products which make life easier.

Karthika completed her degree in 

Architecture from College of 

Engineering, Trivandrum, Kerala. She 

is currently studying Industrial Design 

at the School of Planning and 

Architecture, Delhi. She believes in 

Design as a way of life and creating 

spaces that encompass nature and 

respond to  human comfort.

Opening of the door rotating the bin Choir powder dispenser Feces Trapped In Choir

Opening of the  door 
Churning  the fecal matter

Compost Collection
SECTIONAL VIEW

Sectional View

Choir Powder 
Dispenser

To design a Toilet that can be used 
both for defecation and bathing 
and that require minimum 
cleaning and maintenance for the 
urban poor. 

Multi-use Toilet Cubicles

Convertible Toilets

Shared Common Toilets 

Maintenance Free Toilets

DESIGN BRIEF

To design a toilet that requires minimum cleaning and maintenance 
for urban slums which do not have continuous running water and 
are shared by different families.

DESIGN BRIEF

Varun K. &       
Bhaskar P.

Department of 
Industrial Design

Varun Kakkara graduated in Architecture from College 

of Engineering, Trivandrum and is presently 

pursuing Masters in Design from SPA, New Delhi. 

Passionate about innovating new strategies for 

the ever changing life scenarios, he loves 

sketching, gaming and exploring new 

softwares.

Bhaskar is currently pursuing Industrial 

Design from the School Of Planning 

and Architecture, New Delhi. After 

graduating from CSI Institute of 

Technology, he practised Architecture 

for 2 and a half years. He likes to use 

his  Architectural background to fuel 

his understanding of spaces and user 

behaviour.



Bus stands often entail long waiting periods 
for people already in transit. Even though 
the provision for public convenience is met, 
the location of the nearest public toilet from 
the bus shelter is not identifiable.

Quick Use Urinals for Women

Urinals for Bus Shelters

Design for Hygiene & Safety

Safe Toilets for Women

DESIGN BRIEF

To design Public Toilets for Women that promise safety 
as well as provide the much required privacy.

Public Toilets for ladies that provide safety and blend in the urban scenario of The street. Entry from the main pedestrian way 
instead from the usual entry at the rear. Frosted glass band gives a partial visual of the corridor (no private activity area) but  
it is still a barrier which is psychologically comforting as it connects with the rest.

DESIGN BRIEF

Niyathi R.
Shubhangi S.
Deekshali A.

Department of 
Industrial Design

Niyathi is a graduate in architecture from TKM 

College of Engineering, Kerala and is currently an 

industrial design student from school of 

planning and architecture, New Delhi. She is 

designer who believes that a design should 

give life to the product .

Shubhangi is at present pursuing a  

Masters in Design (Industrial Design) at 

the School of Planning and 

Architecture, New Delhi and has a 

Bachelor in Architecture from Amity 

University, Noida, U.P. She has a keen 

interest in designing products.

Deekshali is at present studying 

Masters in Design (Industrial Design) 

from School of Planning and 

Architecture, New Delhi and has a 

Bachelor in Architecture from Amity 

University, Noida, U.P. She has a keen 

interest in research based projects and issues 

concerning human behaviour.

Choir Powder 
Dispenser

Urinal Block PlanPosition of Urinal Block from Bus ShelterSignpost at Bus Shelter

Sign Board at Bus Shelter

Women’s Urinal

To design a sanitary system for low 
income group family which has all 
sanitary activates happening 
conveniently in minimum possible 
area by using convertible systems.

Minimising the toilet Footprint

Toilets for LIG housing

DESIGN BRIEF
Varun K. &       
Bhaskar P.

Department of 
Industrial Design

Varun Kakkara graduated in Architecture from College 

of Engineering, Trivandrum and is presently 

pursuing Masters in Design from SPA, New Delhi. 

Passionate about innovating new strategies for 

the ever changing life scenarios, he loves 

sketching, gaming and exploring new 

softwares.

Bhaskar is currently pursuing Industrial 

Design from the School Of Planning 

and Architecture, New Delhi. After 

graduating from CSI Institute of 

Technology, he practised Architecture 

for 2 and a half years. He likes to use 

his  Architectural background to fuel 

his understanding of spaces and user 

behaviour.
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