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FOREWORD

On the threshold of rapid and massive urbanization, India with 378 million people
(Census, 2011), living in urban areas, has emerged as the second largest urban system
on this planet. With urban population projected to grow to 600 million in 2030 and 800
million by the year 2051, contributing more than 75% of the national wealth, cities will
have vital role in guiding the growth and development trajectory of the nation. Cities, as
an area of concentration of population and activities, are known to define, script and
showcase the unending story of human growth and development, contributing
enormously to economic growth, social transformation innovations and human
excellence.

Despite distinct advantages, cities are also known for the dualities and contradictions.
Looking at the growth pattern, cities are getting swarmed with spontaneous
settlements/slums; creating conflicting spaces where depths of poverty is competing
with heights of prosperity; creating environment for making unplanned and haphazard to
become accepted pattern of development with basic amenities and services eluding
majority of the urban residents. Large cities are promoting exclusion whereas small
towns are lacking in basic amenities needed for quality human living. Cities are also
emerging major consumers of energy and non-renewable resources, making them not
only unsustainable and promoters of global warming but also agents of climate change.
In this scenario, cities offer greatest challenge to professionals as to how to make them
people friendly and environment centric.



With a view to make cities supportive and promoters of environment and ecology; cities
need to leverage the positivities and overcome the negativities. Cities need to be
empowered to enable them to play their designated role in generating employment,
promoting economy and providing optimum living conditions to even the poorest of the
poor urbanites, to lead a dignified life. In order to leverage the positivities, cities need to
be innovatively planned, developed and managed. That would require new options and
strategies to be put in place for rationalizing their growth and development. Globally
nations are trying to search for best options to make urban centres, efficient, productive,
safe, inclusive, liveable and sustainable.

The book, Planning for Sustainable Cities; by Architect-Planner Jit Kumar Gupta, tries
to address the critical issues and numerous challenges facing the urban centers and
makes a sincere effort to explore, explain, define and detail out various options, which
can be leveraged to make cities more equitable and sustainable.

Understanding and appreciating clearly the complexities and peculiarities of Indian
urbanization and limitations imposed by the large population base and limited land and
natural resources, author Jit Kumar Gupta tries to analyze, dissect and suggest, that
India need to charter its own agenda and plan of actions for promoting sustainable cities
and towns.

Cities provide the largest canvass of built environment of all asset classes and uses.
Sustainable cities help promote integrated water, waste and energy management, all of
which lead to creation of green cities.

The book, comprising of 15 articles tries to cover wide range of subjects and issues,
having close connectivity with the planning, development, management and governance
of urban settlements. It tries to connect and make bridges between town planning,
architecture, engineering, landscaping, transportation etc, while detailing and
deliberating on issues and options related to; planning and designing smart cities,
promoting sustainable transportation, providing housing for all; making cities slum free;
combating disasters; rationalizing site and site planning and promoting good urban
governance. It also deals with planning and designing green built environment as well
as defining options for net zero energy, net zero water and net zero waste leading to
decarbonize the built environment



Looking closely at the contents, intent and scope of the book, it can be concluded that
author clearly understands the complexities of the urban fabric; issues and challenges
facing urban India and options the nation can use to make urban settlements more
sustainable.

With more than five decades of experience in the domain of urban planning,
development & management; having close connectivity with Indian Green Building
Council and clearly understanding and appreciating the context of green built
environment, I feel, wealth of knowledge included in various articles of the book, will
provide enough food for thought and research to professionals, students, faculty and
practitioners of urban planning and built environment.

I would like to personally felicitate and congratulate the author for the sincere efforts
made and valuable time spent, in creating this book. I hope the book will make value
addition to the vocabulary of urban planning, development and management

Considering his passion for research and innovations, I hope Ar Jit Kumar Gupta, would
continue to share his thoughts and ideas for dissemination to the large cross-section of
stakeholders and thought leaders.

V Suresh

Chairman

Indian Green Building Council &

Former CMD, HUDCO



PREWORD

India’s growth story is unfolding in cities of all sizes, from mega city regions to small
towns spread across the country. There are over 4,300 statutory towns and cities in
India with around 40 crore inhabitants. At present, 34% of India’s population lives in
urban areas, and it is projected that half of the India’s population will live in urban areas
by the middle of the 21st century. In the context of burgeoning population, Indian cities
are facing the challenges like socio-economic inequalities, social exclusion, extreme
poverty, high unemployment, slums, unaffordable and inadequate housing, and poor
environment conditions, which are visible beyond cities boundaries as well. To
overcome these challenges, it is important to formulate integrated policies and plans to
achieve sustainable urban development. Besides, cities offer opportunities and
alternatives for achieving sustainable development.

The SDG 11—to make cities safe, inclusive, resilient, and sustainable— is the
standalone urban goal among the 17 SDGs. It highlights that urbanization is not only a
demographic transition phenomenon, but it is a transformative process which is
stimulating momentum for many aspects of local and national development. The goal 11
also has a complimentary and reinforcing nexus with the ongoing missions and
programmes—Smart Cities Mission, AMRUT, Pradhan Mantri Awas Yojana, Swachch
Bharat Mission, Climate Smart Cities Assessment Framework—of the Ministry of
Housing and Urban Affairs. With the ongoing initiatives of the Government, it is
important to advance knowledge on the drivers and pitfalls of smart cities, help better
measure a smart city’s performance, and provide support to the cities and towns to
improve the effectiveness of their city-level initiatives. The COVID-19 pandemic had hit
hard since past one year. Therefore, leveraging the benefits of the opportunities within
the cities will be particularly critical to help the urban local body officials to manage the
cities and rebound from this unprecedented global crisis.



The book Planning for Sustainable Cities provides valuable information and covers
important concepts, definition, theories, and strategies on urban planning. It gives a
detailed overview on the challenges, weaknesses, and opportunities existing in the
urban and regional planning discourse of India. All the articles in the book are supported
with relevant case-studies that helps in clearly understanding the intent of the author for
building sustainable cities. This book will be of immense value to the urban and regional
planning students who are the future young urban professionals of India.

My best wishes to Shri. Jit Kumar Gupta for contributing a valuable book in the urban
knowledge base.

Hitesh Vaidya

Director

National Institute of Urban Affairs



PREFACE

Planet earth is in crisis; crisis of uncontrolled, unregulated and irrational growth and
development and is accordingly, under enormous developmental stress. Undergoing
rapid changes in its structure, fabric, environment, ecology and bio-diversity, under the
impact of addition of large number of human beings and addition of large volume of
manmade environment, developmental stresses of planet earth, have genesis in the
fast-emerging needs and greed of homo-sapiens living in different typologies of human
settlements. In this global race of growth and development, cities occupy central space
and form the basis and axis, around which the growth story of this planet is being
scripted.

Occupying only 2% of land mass, housing more than half the population, cities are
known to consume two-third of global energy and generating 70% of greenhouse gases
(UN Habitat Report on Human Settlements,2011). Cities, housing large population and
activities in a limited area, are fast emerging, as entities dominating the canvas of planet
earth. Cities are known to be major contributor and largely responsible for ozone
depletion, global warming and making this planet carbon positive. Considering the entire
context of human settlements, cities remain critical and hold the key to make this planet
sustainable.

Sustainability of cities largely depends upon the manner adopted and pattern followed in
their planning, designing, development, management and governance. Majority of urban
ills have their genesis in the way cities are being visualized, planned and developed.
Majority of cities on this planet are growing in an unpanned and haphazard manner,
having no defined boundaries and no defined framework for their orderly development.
Cities are being governed by proxy with no clearly defined ownership and leadership.
City development is marked by both multiplicity of agencies operating at local level in
case of metropolises and conspicuous absence of such agencies, in case of smaller
ticket -size towns. As generators of wealth and economy, cities are known to promote
prosperity. But besides prosperity, cities are also known to be places of high
concentration of poverty. Cities, accordingly represent a mosaic of colours, patterns and



development, which are distinctly marked by dualities and contradictions. These
contradictions make cities operationally inefficient, socially exclusive and
environmentally unsustainable.

For making cities promoters, role model and embodiment of sustainability, equity and
inclusiveness, search for innovative options would be essential and critical. Making
cities least consumers of energy and resources besides generators of minimum waste,
would require, critically and objectively, relooking at the manner they are planned,
developed and managed. City size has to be made rational and limited, to make them
more compact, because Compact cities are known for their capacity and capability to be
operationally more effective and efficient, cost-effective in development and easy to
manage and govern, as compared to cities having  large spread in area.

Making cities sustainable will also require putting in place appropriate policies and
options for creating sustainable built environment besides rationalizing and re-ordering
the way people are made to travel. Making buildings green and planning for
people, could be options which can be used and exercised for making cities energy
efficient and carbon neutral. Cutting building energy use by specifying energy saving
building code, using low carbon power and promoting clean transportation, can be
options which can be leveraged to create low carbon communities. Good governance
and good leadership will be most vital to launch cities on the fast trajectory of
sustainability and livability.

This ebook on, ‘ Planning for Sustainable Cities’, is a compilation of number of articles
written over a period of time , defining strategies and options to make cities
sustainable. Various articles included in the book, remain independent and deal with
different aspects of cities focusing on their planning, development, built environment
and governance. Each article remains exclusive and self-contained detailing the
subject, it relates to. Accordingly, there is a possibility of few repetitions in the contents
and ideas reflected in the articles. Repetition of ideas showcase their context, relevance
and importance for making cities more livable and sustainable. Articles included in the
eBook , try to connect both town planning and architecture, while detailing and
deliberating on issues and options related to; smart cities, transportation, housing,
slums, disaster, water, green buildings, site and site planning, urban governance etc.
Ebook also includes case study of making Ludhiana a smart city. Though dealing
comprehensively with entire gamut of city planning, development and management
appears to be beyond the scope of a single book, still attempt has been made to make
the book inclusive and self-contained, to the extent possible.

This eBook is the seventh book of the author dedicated to the professions and
communities of learned professionals, engaged in architecture, planning, urban
development and governance. Earlier six eBooks by the author focused on, Planning of
healthcare facilities; Housing for All in Urban India- Myths and Realities; Architectural
Teaching- Learning- Way Forward; Making Cities Great Place to live; Managing Unique



Heritage of India- Approaches and Options and Making and Unmaking of Chandigarh-
A City of Two Plans.

It is hoped, this eBook will help professionals, researchers and readers to understand,
appreciate, analyze and evaluate the entire context, role and importance of making
cities sustainable and livable besides critically evaluating the intent, contents and scope
of the book and explore the validity of number of options and approached detailed in
the fifteen articles  included in the book.

In making of the eBook I would like to acknowledge with thanks and gratitude, the
valuable contribution of my learned co-author Dr Sanjeev Chaddha, Professor MGSIPA
in the article on urban governance.

In addition, in the making of this eBook a distinct reality, converting various articles into
an eBook, I would like to personally acknowledge and put on record my deep
appreciation and gratitude for the valuable contribution made by Ar. Yamini Gupta,
Assistant professor, Chitkara College of Architecture and Planning, Chitkara University.
She has been a constant and invaluable support in my endeavor of compiling articles
into eBooks. Despite her pre-occupation and prior commitments, Ar Yamini has helped
me in compiling all the articles; putting them in proper order and giving it the shape of
eBook. Her dedication, sincerity and commitment has made this eBook a distinct reality.
Her contribution in making this eBook remains both enormous and invaluable.

Last but not the least, I would like to dedicate this eBook to the sacred memory of my
mother, Late Smt Leela Gupta, who as a teacher made me where I stand today in my
life and education, despite all odds and hardships she faced in my upbringing , making
and educating me, and to my Late father Sh Ved Parkash Gupta, whose benevolence I
was deprived off, in my early childhood.I would be failing in my duties for not
acknowledging the contribution of my wife Alka Gupta and my Children, who have all
supported me and encouraged me  all the time, to make this eBook a  distinct reality.

Jit Kumar Gupta
Former Advisor, Town Planning,
Punjab, Urban Planning and Urban Development Authority, Chandigarh
March 24, 2021
jit.kumar1944@gmail.com
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Planning Smart Cities – Concepts and Practices

Abstract; India is fast urbanising. With 378 million persons (2011 census) residing in
7935 urban centres, India has emerged as the second largest urban system in the
world after China. Majority of the cities in India are passing through an era of
enormous growth and development, both haphazard and unplanned. Cities are
facing the greatest challenges of meeting the basic needs of shelter, healthcare,
education, water and sanitation for its residents. In the process, majority of urban
residents are being marginalised. Quality of life in urban India is fast becoming
nightmare for migrants. Population, poverty, pollution and exclusion have emerged
as the hallmarks of Indian urbanisation . With urban population reaching 600 million
out of 1.4 billion in 2030, greatest challenge before urban planners, architects and
policy makers would be, how to harmonise the growth and development of urban
India and make it smart and rational.

Cities have been integral part of human civilisation .They are known to be humanity’s
most complex creation, never finished, never definitive. Despite chaos, disorder,
dualities and contradictions, cities are going to stay because they are humanity’s
past, present and future. They symbolises the dreams, hopes and aspirations of the
society. With cities dictating economy, generating majority of employment,
determining quality of life, emerging as incubators of ideas and innovation and
providers of quality social and physical infrastructures, it would be important that
prevailing dualities and contradictions are removed on priority so that urban India
could be launched on the fast trajectory of growth and development. This would be
critical because cities will not only be housing large proportion of population but will
also be consuming enormous non-renewable resources, generating waste and
would be responsible for majority of global green house gas emissions.

Studies made and analysis carried out, have shown that city growth is largely
dictated by urban planning, development and management processes. Accordingly,
it will be appropriate to, critically and objectively, look at the prevailing planning,
development and management practices in India and identify the roadblocks which
have hampered the rational growth of cities. While looking at the roadblocks,
patterns and practices, paper would focus on redefining new order of urban planning,
development options and management strategies to make cities more humane,
equitable, just, efficient, productive, sustainable and providers of assured quality of
life to all urban residents including poorest of the poor. Paper would also define the
role and importance of technology, energy and built environment in creating smart
cities. In the search for new options, paper will also look at the success stories which
have made urban growth rational and sustainable at global level

Key words:  buildings, sustainability,technology , transportation, urban planning,
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INTRODUCTION

Studies made by United Nations about the global trends in urbanization, has
concluded that world is urbanizing rapidly, with year 2007 marking a historic
milestone in the human history ,when for the first time global urban population
exceeded the global rural population and the world population has remained
predominantly urban thereafter. The present trend has history spanning over last six
decades when process of urbanization gained momentum and got accelerated. UN
Report further enumerates that in 1950, more than two- third (70%) population
worldwide lived in rural settlements and less than one-third(30%) in urban
settlements. In 2014, 54% of the world population became urban. With present
growth rate, it is estimated that by 2050, the world will be one-third rural and two-third
urban- roughly the reverse of global rural- urban population distribution of mid
twentieth century. With level of urbanization varying greatly, study further states that
Africa and Asia remain largely rural with urbanisation levels placed at 40% and
48%.However, these two regions, housing major global population, will urbanize
faster with projected levels of 56% and 64% by 2050. Despite low level of
urbanization, China, which in 2014 housed a urban population of 758.360 million as
against 410.204 million in India, will have 1049.948 million urban population as
against India’s 814.399 million in 2050. India will be home to 7 out of 40 ten million
cities of the world in 2050 as against 3 out of 28 in 2014. . With 378 million persons
(2011 census) residing in 53 metros and 7935 urban centres, India has emerged as
the second largest urban system in the world after China despite level of urbanization
placed at 31.1%. The growth of urban population has been rather fast in the post-
independence period. Growth of urban population has also been found to be
co-terminus with the number of urban centres. Census 2011, will be known for two
historic facts in the Indian demography, firstly for the largest increase (53%) in
number of urban settlements from 5161(2001) to 7935(2011) and secondly for the
higher growth of urban population(91million) as compared to rural population (90
million) in absolute terms during the decay2001-11, indicating that India is now on the
fast trajectory of urbanization.

Cities are known to be dictating economy, generating majority of employment,
determining quality of life, emerging as incubators of ideas and innovation and
providers of quality social and physical infrastructures and accordingly are the major
drivers of development and prosperity. However, despite many positive aspects of
urban centres, cities have been growing in an unplanned and haphazard manner with
urban growth marked by chaos, disorder, dualities and contradictions. . Cities are
facing the greatest challenges of meeting the basic needs of shelter, healthcare ,
education, water and sanitation for its residents. In the process, majority of urban
residents are being marginalised. Quality of life in urban India is fast becoming
nightmare for migrants. Population, poverty, pollution and exclusion have emerged as
the hallmarks of Indian urbanisation. With urban population reaching 600 million out
of 1.4 billion in 2030, greatest challenge before urban planners, architects and policy
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makers would be, how to harmonise the growth and development of urban India and
make it smart and rational.

Growth of cities is largely dictated by urban planning, development and management
processes. Accordingly, it will be appropriate to look at the prevailing planning,
development and management practices in India , identify roadblocks and redefine
new order of urban planning and development options to make cities smart, green,
more humane, equitable, just, efficient, productive, sustainable and providers of
assured quality of life to all urban residents including poorest of the poor.

REDEFINING PLANNING

Creating smart cities would require new order of urban planning, considering the
contours and complexity of such a city. New order of planning would involve making
planning people centric, transparent, community oriented and flexible. Its focus shall
be to minimize prevailing urban dualities and contradictions and to promote
development based on equity, inclusiveness and providing opportunities to all. Master
Plans, which have been used by planners as the panacea to overcome all the urban
ills, will have to be redrawn /redefined with appropriate innovations/changes made in
the intent, contents and scope of such plans. New order of Master Plans will not be
merely land-use plans, defining/freezing the city future once for all for next two
decades, indicating the use of every parcel of land in the city. They will take a ‘whole
city’ approach to planning and will focus on the urban form, shape and typology of
the city. Since cities are dynamic entities, ever changing, ever shaping, evolving and
devolving, they will require plans which provide inbuilt flexibility to cater to urban
dynamism. The master plans would accordingly be dynamic in nature, growing and
evolving with the growth of towns. New breed of Master Plans would be based on
state art technologies and a distinct vision, evolved after detailed study, analysis and
understanding of the city fabric and its growth potential duly supported by detailed
planning and development guidelines. The vision shall be achieved through well
defined missions for different facets of city involving planning and development. Each
development project shall be evaluated in the context of defined vision and
guidelines, by a multi-disciplinary team of experts by involving stakeholders before
accepting. The city planning shall not be dictated exclusively by planners but will
involve larger set of experts representing different shades of city planning, growth
and management to rationalize decision making. Architects, urban designers,
landscape experts, service providers, environmentalists, transport experts,
conservationists, art and culture historians and sociologists etc will have major role in
planning the smart cities.

New order of planning will be geared to make the city compact to reduce travel and
extent of service network to bring economy and operational efficiency in the city. In
this context, the focus of the city shall be people. Planning shall also promote better
relationship between living and working by adopting the mechanism of transit
oriented development. In this pattern, the focus shall be to provide housing, offices,
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work areas, commercial and institutions along the mass transport network provided
within walking distance. Green spaces on the defined norms shall form integral part
of urban living and working in order to promote highest order of environment and
ecology. Smart cities will be planned on the basis of inclusiveness, self-reliance and
self-sustainability, having minimum impact on local and global environment and
ecology.

Considering the major implications of urban areas, being largest consumers of
energy and resources, generators of waste and emitters of green house gasses ,
largely due to transportation and built environment, the new regime of planning will
focus on minimising travel and create buildings which are least consumers of energy
and resources. Smart planning will focus on creating cities which are highly energy
efficient made possible by adopting shape and size of the city which involve minimum
travel and services

In addition, to looking inward, new regime of urban planning will also be looking
outward so as to link the city with its surrounding areas/settlements. No city exists in
spatial isolation. Every city has its periphery/area of influence to support it. This zone
of influence varies with the size, location, primacy, accessibility, population, nature of
specialisation, administrative status, amenities, services etc. The existing pattern of
urban planning ignores the critical role and importance of periphery in
sustaining/rationalizing the city growth and development. In fact majority of prevailing
urban ills have their genesis in ignoring the planning, growth and development of
surrounding urban/rural settlements. Accordingly, new regime of urban planning will
involve an approach which would involve inward and outward looking at the cities.
Most efficient cities in the world have adopted Regional perspective and not just
looking at cities growth. The Regional approach/model has helped them in
minimizing local competition and conflicts, over/under investment in infrastructure
and overcoming confusion over role and responsibilities of various agencies and
making city smart. In the process, it has promoted higher order of co-operation and
growth, of not only of the city but of the region. Looking outward can also help in
achieving the objectives of integration and decentralized planning,enshrined in 74th

Constitutional Amendment Act,1992.

Tianjin eco-city, in China, has been planned and developed as a smart city for a
population of 3,50,000 spread over an
area of 30 sq.kms. The city is planned
as a combination of Three Harmonies
involving social harmony, economic
vibrancy and environmental
sustainability besides Three Abilities
including practicability, replicability and
scalability. These objectives have been
achieved by using a derelict/non-arable
site with planning based on mixed land
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use and transit oriented
development principles; city mobility
based on green transportation
providing for increased use of public
transport and non-motorised modes
involving walking and cycling.
Highest quality of life has been
achieved by planning extensive
green(vegetation) and blue( water)
networks, as integral part of city fabric
of living and working. For ensuring appropriate quality of life to the residents on
sustained basis, planning is based on 22 quantitative and 4 qualitative Key
Performance Indicators (KPIs),which define the development standards for the city in
terms of amenities, services, air-quality, environment, ecology, noise, carbon
emission, wetland, buildings, plantation, green spaces, accessibility, housing and
employment. R&D has also been included as one of the KPI to ensure city growth is
based on latest technologies and innovations. Tianjin is envisioned to be a thriving
city which is socially harmonious, environmental friendly, resource efficient and a role
model of sustainable development. Tianjin eco-city provides a replicable model of
planning smart cities in India with appropriate modifications.

MAKING CITIES COMPACT

Smart cities have to be compact. For making a city compact, it has to be planned,
designed and developed as a vertical and inward looking city. No horizontal and
outward looking city can be smart. Creating compact city would essentially involve
promoting high density development for providing large built up area using minimum
land. Horizontally spread cities are known to be cost intensive, energy and land
inefficient because of larger spread of services and road network. Horizontal spread
of city leads to larger travel demand and greater trip length , calling for the provision
of large and complex mechanized transportation, making the city large consumer of
resources and energy, generating green house gasses, creating more pollution,
adversely impacting the health and quality of life of the residents. Horizontal cities
invariably lead to numerous operational and management problems besides making
the city environmentally unsustainable. It also reduces the productivity and
operational efficiency of the city due to large time and resources spent on travel.
Compact cities on other hand offer distinct advantages in terms of saving precious
land resource, economy in development, energy efficiency, promoting
pedestrianization, cycling and mass transportation with least dependence on
personalized vehicles. Compact cities are known to make city life supportive of social
living and overcoming the two worst gifts of urbanization including travel and traffic.
Promoting non-mechanized travel has distinct advantages in improving the health of
residents besides making cities more humane and liveable due to large personal
contacts.
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Planning vertical cities would however, require new state of art approach to planning.
Present approach to city planning would have to be re-defined with new order of
development controls put in place. It would also require new planning norms and
standards for land use and supportive amenities and basic services to be put in
place. Planning vertical cities would ensure that basic principles of city planning are
not sacrificed and city would be planned and designed to promote highest order of
quality of life, provide high order of productivity and ensure availability of basic
services/ amenities to lead an optimum life. Cities of Singapore and New York have
clearly demonstrated the distinct
advantages of vertical development in
promoting quality of life and higher order of
operational efficiency. In search of finding
optimum solutions to make the city
development inward and vertical, Singapore
adopted the mechanism of using digital
survey of the city, identified buildings which were low rise, evolved a policy and
provided incentives to owners to put high rise buildings to replace the low intensity
development in order to overcome the problem of high cost of living and provide
more housing space in the city. City of New York permitted the sub-division of land
and construction of studio apartments on the terraces of the existing buildings to
create more housing space in the city. Though the system of redensification of the
existing cities may be slow and cumbersome but new and green field cities offer
enormous opportunities to be planned and developed as vertical cities for making
them smart. With cities responsible for consuming more than 70% global energy and
generating 75% of green house gas emissions, largely due to transportation and built
environment, it becomes critical that both these problems are addressed by planning
and designing the cities in a manner that they involve minimum travel and have
buildings which are primarily and essentially green. Planning vertical cities would be
most desirable and essential because India has only 2.4% of global land with 16.7%
of global population to hold/support, which would require land resource to be
preserved, conserved, protected and used in a most optimum manner for ensuring
sustainability and survival of the country.

SMART BUILDINGS

Buildings have critical role in making the cities smart. No city can be made smart
unless it is supported by built environment, which is energy efficient and intelligent
because buildings use over 40% world’s total energy, 30% raw materials, 25%
timber harvested, 16% fresh water withdrawal and are responsible for 35% of
world’s CO2 emission, 40% municipal solid waste, 50% ozone depleting CFC
besides making 30% residents having sick building syndrome. With number of
people rushing, towards urban centres, energy requirements of cities due to
buildings, is going to rise sharply in future. As per Mckinsey Global Institute Report
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(April, 2010), ‘India Urban Awakening :Building
Inclusive Cities’, India would be required to create on
annual basis buildings to the tune of 700-900 million
sqmts (equal to the built up volume of Chicago City in
USA) to meet the needs of urban India. Despite huge
projected requirements , very little focus is being given to
mitigate the adverse impact on the environment caused
by rapid and uncontrolled growth of building industry. Thus
building as a sector would require close scrutiny and
monitoring for effecting overall economy in the levels of
energy consumption and making cities smart.

Experience and studies have shown that adopting an integrated approach to design
can reduce energy implications of buildings. Integrated approach to building design
would essentially revolve round, rational site planning, shape and size of the
buildings, built form, surface to volume ratio; promoting building efficiency
,rationalising ratio between length and depth of the building, using simple techniques
of building structure, efficient structural design; adopting principles of solar passive
techniques , using energy efficient equipment, controlling lighting, heating, ventilation
; using solar energy/air movement, reduced use of transportation energy, low energy
components; minimising waste, using local materials, optimising landscaping etc.

Orientation is the most critical factor which needs to be effectively used in all building
designs in order to evolve energy efficient building design by making use of solar
light/heat/radiation and the wind energy. However, requirements of building design
would vary from region to region, state to state and within regions and states.
Accordingly, buildings with regard to sun and wind will have to be oriented differently
in different regions. In order to ensure that buildings make best use of solar and wind
energy, it would be essential that majority of buildings would have the site advantage
of having best orientation where such buildings are to be constructed. Accordingly, in
this context town planners have important role cast for themselves for ensuring that
while preparing the layout plan of the area, highest consideration is given to
orientation so that maximum number of plots have the advantage of best orientation.
Once this is ensured at the planning level, it would be much easier for the Architects
to evolve a design which would be energy efficient. Further, the planners should
ensure that ratio of plot width and depth is fixed in such a manner that the entire
depth of built up area permitted on a plot should have access to natural light during
the day, minimizing the requirement of artificial lighting. This would be particularly
important in case of row housing where plots have the option to draw light from front
and the rear only.

Designing with nature by making best use of existing natural elements/sources and
vegetation, offers the best option of creating green buildings. In order to ensure that
buildings are designed as energy efficient, they must be designed to conform to the
norms and standards laid down by the IGBC/LEED. In addition, concerted efforts
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should be made to promote retrofitting of existing buildings to make them energy
efficient. Singapore has already drawn a master plan to make all the existing
buildings green through a collaborative policy framework involving residents,
property owners and the government. Retrofitting of Empire State Building of New
York has led to achieving reduction of electricity load for the building to the tune of
3.5 MW and reduction of green house gas emissions by
1,00,000 tonnes over a 15 years period. The payback/recovery period for the $13.1
million spent on retrofitting of building, has been laced at 3.5 years due to saving of
energy.

PLANNING SMART/SUSTAINABLE MOBILITY

Cities, as explained above, are known to contribute 70% of global green house gas
emissions, with majority of contribution coming from transportation and buildings.
With traditional fuels, transportation sector alone contributes 45% of total carbon
emissions. Challenges posed by transportation sector accordingly remain daunting

and formidable in creating smart cities. To
overcome these challenges one of the best
option would be to promote sustainable
urban transport in order to make cities
cleaner, greener and smarter. Promoting
sustainable urban transport would
accordingly form integral and essential part
of any strategy to promote Smart Cities.

Smart cities would have different order of priority for transportation led by
pedestrianization, cycling and public transport with least priority going to personal
transport. Smart cities will be planned with priority for people and not for vehicles. In
smart cities, sustainable transport would essentially call for minimizing use of
personalized vehicles; promoting non- mechanized/ non-fuel based options for
travel; using public transport with large capacity, run essentials on non-polluting fuels
/electricity; using state of art technologies, making vehicles zero-emission; making
cities more compact to limit the need of mechanized travel; using land use planning
to rationalize the travel pattern etc. It would also involve use of information
technologies as one of the mechanism to reduce travel by using homes as offices,
schools, libraries etc.

Study recently made by Central Road Research
Institute (CRRI), has revealed that Delhi Metro,
having daily ridership of 27 lakhs, has helped in
replacing 3.9 lakh vehicles off the Delhi roads in
2014 besides saving Rs 10,364 crores in terms of
fuel, pollution and passenger’s time. In absolute
terms, the annual reduction in fuel consumption
has been recorded at 2.76 lakh tonnes, as against
the corresponding figures of the year 2011,
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besides bringing down the travel time of commuters by 32 minutes. In addition to
promoting operational efficiency and making Delhi cleaner and green, study furthers
states that metro has made the city safer by reducing the number of fatal accidents.

Draft Concept note evolved by the Ministry of Urban Development for the Smart
Cities has defined the transportation parameters for a smart city in terms of
maximum travel time of 30 minutes in small & medium size cities and 45 minutes in
metropolitan areas; creating continuous unobstructed footpaths of minimum 2m
width on either side of all street with right of way of 12m or more; dedicated and
physically segregated bicycle tracks with a width of 2m or more, one in each
direction, provided on all streets with carriageway larger than 10m ;high quality and
high frequency mass transport within 800m (10-15 minute walking distance) of all
residences in areas with density of over 175 persons / ha of built Area and access to
para -transit within 300m walking distance, in order to promote the use of mass
transport for meeting the travel demand of residents with least dependence on
individual mechanized transport.

Increased use of environment-friendly public transport systems and halting of urban
sprawl in cities can substantially reduce emissions at city level and make cities
cleaner, greener, smarter and sustainable.. However, creating sustainable urban
transport would require a multi- pronged strategy based on leveraging the
advantages of all modes of travel, involving communities and stakeholders besides
professionals engaged in urban/transport planning, development and management
Our capacity to create sustainable urban transport, through state of art cleaner and
greener technologies with innovative city planning, development and management,
would hold the key to the productivity, economy, quality of life, sustainability and
operational efficiency of human settlements and to make cities smart.

LEVERAGING SMART TECHNOLOGY

Smart cities, besides being smart will also have to be intelligent. They will have to be
user-friendly and supportive of higher order of productivity and quality of life.
Accordingly, state of art technologies will form integral part of planning, development
and management of day to day operations of smart cities. Use of innovative/smart
technology will promote operational efficiency, bring economy, efficiency in service
delivery and promote high degree of urban governance. Globally, successful cities
are extensively using Information Communication Technology (ICT) to promote good
governance, bringing transparency in decision making and involving communities
and residents in planning and decision making. ICT is also being used to
reduce/bridge gap between people’s aspiration and administrative decision making.
ICT has critical role in rationalizing traffic and transportation, reducing congestion,
creating awareness among road users, reducing pollution and green house gas
emissions. Monitoring of service delivery and plugging leakage in services have been
checked effectively by ICT. Technology has also been used to generate enormous
data regarding city, its growth, development and operations which serves as a
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valuable base/input for planning and rational decision making. Intelligent systems
have been used to integrate data generated by different sources in the organization
at the city level and to bring high degree of integration among the working of the
various departments within the organization.

Many cities have created interactive portals to provide information and promote
connectivity with people and for addressing their grievances. Dimming/ switching
street lights automatically by using real time data to save 30% on energy cost; using
cameras at cross-sections to optimise traffic lights,
cut travel times while reducing air pollution and cost
of tackling it ; using One Map, an online portal,
enabling government, business, organisations and
residents to access geo-spatial data; using digital
applications to register concern about streets that
require cleaning and potholes needing repair ;
posting information online about pending changes
to land use plan; sharing data suggesting best bus
route for any journey in the city ; engaging citizens
as active partners in planning and development process; providing drivers with real-
time traffic information to avoid congested roads and city authorities to track traffic
volumes and plan for new roads; creating world’s first solar powered bike lane to
make cycle even greener, have been effectively leveraged by cities of Boston, Berlin,
California, London, and Bucheon in South Korea to make them smarter and
harmonious.

CONCLUSION

Smart city is not a new concept and has been followed globally to improve the quality
of living and promote operational efficiency and productivity of the cities. It is an
attempt to make cities more liveable, sustainable and for creating a brand image to
attract investment and make them a tourist destination. Globally , smart cities are
characterised by high degree of environmental consciousness; using information
technology to promote energy/ resources efficiency; creation of knowledge
infrastructure; promoting sustainable economic development and high quality of life;
ensuring wise management of natural resources through participatory action.
According to Forbe, the structure of smart cities will have to be built on eight pillars
involving: ‘smart governance, smart energy, smart buildings, smart mobility, smart
infrastructure, smart technology, smart healthcare and smart citizens’. Based on
detailed studies and indepth analysis made of the most successful case studies
globally, as how to transform cities into great places to live and make a city great,
Mckinsey’s suggests three pronged strategy involving, achieving smart growth, do
more with less and win support for change. Considering the entire gamut of urban
settlements , a city can be made Smart only if it is planned smart, developed smart,
operated smart, financed smart  and governed smartly.

JIT KUMAR GUPTA 11



STRATEGIES FOR PLANNING SMART AND
SUSTAINABLE CITIES

Ar. J.K.GUPTA



Strategies for Planning Smart and Sustainable Cities

INTRODUCTION

As definers of history, art, culture, power, authority, economy, growth and
development of mankind, cities have existed in the past and shall continue to define
the march of human civilization in future. Cities are known for their role and
importance in promoting economy, generating employment, providing state of art
amenities and services besides attracting investment and creating wealth for
communities and nations. Studies made by United Nations about the global trends in
urbanization, has concluded that world is urbanizing rapidly, with year 2007 marking
a historic milestone in the human history ,when for the first time global urban
population exceeded the global rural population and the world population has
remained predominantly urban thereafter. The present trend has history spanning
over last six decades when process of urbanization gained momentum and got
accelerated. UN Report further enumerates that in 1950, more than two- third (70%)
population worldwide lived in rural settlements and less than one-third(30%) in urban
settlements. In 2014, 54% of the world population became urban. With present
growth rate, it is estimated that by 2050, the world will be one-third rural and two-third
urban- roughly the reverse of global rural- urban population distribution of mid
twentieth century. With level of urbanization varying greatly, study further states that
Africa and Asia remain largely rural with urbanisation levels placed at 40% and 48%.
However, these two regions, housing major global population, will urbanize faster
with projected levels of 56% and 64% by 2050. Despite low level of urbanization,
China, which in 2014 housed a urban population of 758.360 million as against
410.204 million in India, will have 1049.948 million urban population as against
India’s 814.399 million in 2050. India will be home to 7 out of 40,ten million cities of
the world in 2050 as against 3 out of 28 in 2014.

With 378 million persons (2011 census) residing in 53 metros and 7935 urban
centres, India has emerged as the second largest urban system in the world after
China despite level of urbanization placed at 31.1%. The growth of urban population
has been rather fast in the post- independence period. Growth of urban population
has also been found to be co-terminus with the number of urban centres. Census
2011, will be known for two historic facts in the Indian demography, firstly for the
largest increase (53%) in number of urban settlements from 5161(2001) to
7935(2011) and secondly for the higher growth of urban population(91million) as
compared to rural population (90 million) in absolute terms during the decade
2001-11, indicating that India is  now treading on fast trajectory of urbanization.

Cities are known to be dictating economy, generating majority of employment,
determining quality of life, emerging as incubators of ideas and innovation and
providers of quality social and physical infrastructures and accordingly are the major
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drivers of development and prosperity. However, despite many positive aspects of
urban centres, cities have been seen growing in an unplanned and haphazard
manner with growth marked by chaos, disorder, dualities and contradictions. Cities
are facing the greatest challenges of meeting the basic needs of shelter, healthcare,
education, water and sanitation for its residents. In the process, majority of urban
residents are being marginalised and face exclusion from positivity of urban centres.
Quality of life in urban India is fast becoming nightmare for migrants. Population,
poverty, pollution and exclusion have emerged as the hallmarks of Indian
urbanisation. With urban population reaching 600 million out of 1.4 billion in 2030,
greatest challenge before urban planners, architects and policy makers would be,
how to harmonise the growth and development of urban India and make it smart and
rational. Rational growth of cities is largely dictated by quality of physical planning,
approach to urban designing, pattern of landscaping adopted, quality of city
development and efficiency and efficacy of urban management processes.
Accordingly, it will be appropriate to look at the prevailing planning, development and
management practices in India , identify issues and roadblocks , redefine new order
of urban planning and sustainable development options, to make cities smart,
green, more humane, equitable, just, efficient, productive, sustainable, inclusive,
safe, vibrant and providers of assured quality of life to all urban residents including
poorest of the poor.

REDEFINING MASTER PLANS

Creating smart, sustainable and resource efficient cities would require new order of
urban planning, considering the contours and complexity of such citied. New order of
planning would involve making planning people centric, transparent, community
oriented and flexible. Its focus shall be to minimize prevailing urban dualities and
contradictions and to promote development based on equity, inclusiveness and
providing opportunities to all for access to basic services and infrastructures. Master
Plans, which have been used by planners as the panacea to overcome all the urban
ills, will have to be revised, redrawn and redefined with appropriate
innovations/changes made in the intent, contents and scope of such plans. New
order of Master Plans will not be merely land-use plans, defining/freezing the
city-future once for all for next two decades, indicating the use of every parcel of land
in the city. They will take a ‘whole and integrated city’ approach to planning and will
focus on the urban form, shape and typology of the city. Since cities are dynamic
entities, ever changing, ever shaping, ever evolving and ever devolving, they will
require plans which provide inbuilt flexibility to cater to urban dynamism. The Master
Plans would accordingly be dynamic in nature, growing and evolving with the growth
of towns. New breed of Master Plans would be based on state of art technologies
and a distinct vision, evolved after detailed study, analysis and understanding of the
city fabric and its growth potential, duly supported by detailed planning and
development guidelines. The vision shall be achieved through well defined missions
for different facets of city involving planning and development. Each development
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project shall be evaluated in the context of defined vision and guidelines, by a
multi-disciplinary team of experts by involving stakeholders before accepting. The city
planning shall not be dictated exclusively by planners but will involve larger set of
experts representing different shades of city planning, growth and management to
rationalize decision making. Architects, urban designers, landscape experts, service
providers, environmentalists, transport experts, conservationists, art ,culture
historians and sociologists etc, who will have major role in planning and making
decisions for  the smart cities.

New order of planning will be geared to make the city compact in order to reduce
travel and extent of service network, to bring economy and operational efficiency in
the city. In this context, the focus of the city shall be people and vehicle. Planning
shall be effectively leveraged for promoting better relationship between living and
working by adopting the mechanism of transit-oriented development. In this pattern,
the focus shall be to provide housing, offices, work areas, commercial and institutions
along the mass transport network provided within walking distance. Making provision
of the adequate green spaces on the defined norms shall form integral part of urban
living and working in order to promote highest order of environment and ecology.
Sustainable and smart cities will be planned on the basis of inclusiveness,
self-reliance and self-sustainability, having minimum impact on local and global
environment and ecology.

Considering the major implications of urban areas, being largest consumers of
energy and resources, generators of waste and emitters of green-house gasses,
largely due to transportation and built environment, the new regime of planning will
focus on minimising travel and create buildings which are least consumers of energy
and resources.
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Smart planning will focus on creating cities which are highly energy efficient made
possible by adopting shape and size of the city which involve minimum travel and
services. In addition, to looking inward, new regime of urban planning will also be
looking outward so as to link the city with its surrounding areas/settlements. No city
exists in spatial isolation. Every city has its periphery/area of influence to support it.
The extent of zone of influence varies with the size, location, primacy, accessibility,
population, nature of specialisation, administrative status, amenities, services etc of
the mother city. The existing pattern of urban planning ignores the critical role and
importance of periphery in sustaining/rationalizing the city growth and development.
Infact majority of prevailing urban ills have their genesis in ignoring the planning,
growth and development of surrounding rural settlements. Accordingly, new regime of
urban planning will be based on an approach, which would involve inward and
outward looking at the cities. Most efficient cities in the world have adopted Regional
perspective and not just looking at cities growth. The Regional approach/model has
helped them in minimizing local competition and conflicts, over/under investment in
infrastructure and overcoming confusion over role and responsibilities of various
agencies and making city smart. In the process, it has promoted higher order of
co-operation and growth, of not only of the city but of the region. Looking outward
can also help in achieving the objectives of integration and decentralized planning,
enshrined in 74th Constitutional Amendment Act,1992.

Tianjin eco-city, in China, has been recently planned and developed as a smart and
sustainable city for a population of 3,50,000 and spread over an area of 30 sq.kms.
The city is planned as a combination of Three Harmonies involving social harmony,
economic vibrancy and environmental sustainability besides Three Abilities including
practicability, replicability and scalability. These objectives have been achieved by
using a derelict/non-arable site with planning based on principles of mixed land use
and transit oriented development city; mobility based on green transportation
providing for increased use of public transport and non-motorised modes involving
walking and cycling. Highest quality of life has been achieved by planning extensive
green(vegetation) and blue (water) networks, as integral part of city fabric of living
and working. For ensuring appropriate quality of life to the residents on sustained
basis, planning is based on 22 quantitative and 4 qualitative Key Performance
Indicators (KPIs), which define the development standards for the city in terms of
amenities, services, air-quality, environment, ecology, noise, carbon emissions,
wetland, buildings, plantation, green spaces, accessibility, housing and employment.
R&D has also been included as one of the key performance indicators to ensure city
growth is based on latest technologies and innovations. Tianjin is envisioned to be a
thriving city which is socially harmonious, environmental friendly, resource efficient
and a role model of sustainable and smart development. Tianjin eco-city provides a
replicable model of planning smart cities in India with appropriate modifications.

JIT KUMAR GUPTA 16



MAKING CITIES COMPACT

Smart cities have to be compact. For making a city compact, it has to be planned,
designed and developed as a vertical and inward looking city. As consumers of
large proportion of global energy and generators of green house gas emissions,
cities are primarily known to be promoters and responsible for global warming.
Cities and towns also remain vulnerable to climate change with millions of people in
urban areas likely to be adversely impacted by rising sea levels, increased
precipitation, inland floods, frequent and stronger cyclones and storms, and
extended periods of more extreme heat and cold. The prevailing pattern of current
rapid urbanization of the developing world, emerging out of absence of rational
urban planning strategies, well-defined planning frameworks, and uncontrolled
population growth is bringing numerous dualities , contradictions and challenges in
majority of cities in terms of spatial distribution of people and resources; use and
consumption of land; less dense and more inefficient land use patterns; car-centred
urban models with pure land use zoning dividing urban spaces into residential,
commercial, and industrial areas. All these have led to melting of cities in all
directions, resulting in large conurbations and urban sprawl, as residents spill from
the core municipalities to occupy land in surrounding rural hinterland, often lacking
accompanying services, amenities, and infrastructure. With increase in population
over a period of time, cities are subjected to large negative externalities in the shape
of congestion, infrastructure, pollution and social disaggregation making these
horizontally spreading cities large
consumers of energy and
resources, making them
operationally inefficient and non-
sustainable over a period of time.
No horizontal and outward looking
city can be efficient and productive.
Horizontally spread cities are
known to be cost intensive, energy
and land inefficient because of low
densities, larger spread of services
and road network. Horizontal
spread and low density cities promote larger travel demand and make trips longer,
calling for the provision of large and complex mechanized transportation, making
cities large consumer of resources and energy, leading to increased carbon
footprints, generating green house gasses, promoting global warming, creating more
pollution, adversely impacting the health, hygiene and quality of life of majority of
urban residents. Horizontal cities, invariably lead to numerous operational and
management problems besides making the city environmentally unsustainable and
socially disintegrated. It also reduces the productivity and operational efficiency of
the city, due to large time and resources spent on travel.

JIT KUMAR GUPTA 17



Our cities must become spaces that facilitate social, economic, and environmental
progress. For cities to develop in a sustainable and inclusive way, they must become
more compact, absorbing population growth by increasing their density. Cities have
to be compact with smaller land footprints in order to be efficient. Compact cities
offer distinct advantages in countering the global warming by saving precious land
resource, promoting economy in development, accommodating growing population
with a smaller ecological footprint, providing agglomeration advantages, lowering on

with least dependence on personalized vehicles. Compact cities are known to make
city life supportive of social living and overcoming the two worst gifts of urbanization
including travel and traffic. Promoting non-mechanized travel has distinct advantages
in improving the health of residents besides making cities more humane and liveable
due to promoting large personal contacts; reducing substantially the costs of
providing infrastructure and services; strengthening social interactions and reducing
mobility demand; ensuring energy efficiency; promoting pedestrianisation; cycling
and mass transportation. Only through agglomeration will cities have the power to
innovate, generate wealth, enhance quality of life, and accommodate more people in
a sustainable manner, with smaller environmental footprint through lower per capita
resource use and lower per capita emissions than any other settlement pattern.
Compact cities also make business sense because of lower cost involved in making
provision of basic services and their effective maintenance.

Planning compact cities would however, require new state of art approach to
planning practices and concepts. Present approach to city planning would have to be
reviewed, revised and re-defined with new order of development controls put in
place. It would also require new planning norms and standards for land use, based
on the principle of using land by 24x7x365 and supportive amenities and basic
services. Planning compact cities would ensure that basic principles of city planning
are not sacrificed and city would be planned and designed to promote highest order
of quality of life, provide high order of productivity and ensure availability of basic
services/ amenities to lead an optimum life.
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For making a city compact, it has to be planned, designed and developed as a
vertical and inward-looking city. Planning compact city essentially involves promoting
high density development for providing large built up area using minimum land,
making provision of enough land and spatial structures to support urban
development which minimizes travel, reduces service network and delivery costs,
optimizes the use of land,
supports the protects the
environment and rationalises
urban open spaces. Planning
strategies for compact cities
should include suburban
densification, area
redevelopment, layout of new
areas with higher densities,
brownfield development – the
rehabilitation of land previously
used for industrial purposes – building conversions, and transit-oriented
developments. Planning of compact cities must invariably incorporate densification
strategies. allowing mixed land use and taller building structures and providing
adequate public spaces such as parks, green areas, and streets. Well-designed
public spaces not only contribute to improving the overall visual character,
invigorates economic activities but also enhances the functionality of the city. High
density neighbourhoods with adequate public space, infrastructure and public
transport facilities encourage walking, cycling, and other forms of eco-friendly
non-motorized mobility, reduces reliance on fossil fuels. thereby reducing carbon
emissions and global warming. Furthermore, the provision of pedestrian friendly
streetscapes and public structures where residents can gather for sports,
recreational, or cultural activities — will promote social connectivity and diversity,
thus making neighbourhoods more cohesive, lively, and ultimately more attractive to
residents and investors alike. From an environmental point of view, city planning
should focus on minimising dependence on fossil fuels, incorporating low emission
strategies so as to make city development resilience to climate change.

Cities of Singapore and New York have clearly demonstrated the distinct advantages
of vertical development in promoting quality of life and achieving higher order of
operational efficiency. In search of optimum solutions to make the city development
inward and vertical, Singapore adopted the mechanism of using digital survey of the
city, identified buildings which were low rise, evolved a policy and provided
incentives to owners to put high rise buildings to replace the low intensity
development in order to overcome the problem of high cost of living besides
providing more housing space in the city. City of New York permitted the sub-division
of land and construction of studio apartments on the terraces of the existing buildings
to create more housing space in the city. System of re-densification of the existing
cities always remain slow and cumbersome but new and green field cities offer

JIT KUMAR GUPTA 19



enormous opportunities to be planned and developed as vertical cities for making
them smart. Planning compact and vertical cities would be most desirable and
essential because India has only 2.4% of global land with 17.7% of global population
to hold/support, which would require land resource to be preserved, conserved,
protected and used in a most optimum manner for ensuring sustainability and
survival of the country.

SMART BUILDINGS

Buildings have critical role in making the cities sustainable. No city can be made
smart and sustainable, unless it is supported by built environment, which is energy
and resource efficient and intelligent. Buildings are known to use over 40% world’s
total energy, 30% raw materials, 25% timber harvested, 16% fresh water withdrawal
and responsible for 35% of world’s CO2 emission, 40% municipal solid waste, 50%
ozone depleting CFC besides making 30% residents suffering from sick building
syndrome. With number of people rushing towards urban centres, energy
requirements of cities due to buildings, is going to rise sharply in future. As per
McKinsey Global Institute Report (April, 2010), ‘India Urban Awakening: Building
Inclusive Cities’, India would be required to create on annual basis, buildings to the
tune of 700-900 million sqmts (equal to the built-up volume of Chicago City in USA)
to meet the needs of urban India. Despite huge projected requirements, very little
focus is being given to mitigate the adverse impact on the environment caused by
rapid and uncontrolled growth of building industry. Thus building, as a sector, would
require close scrutiny and monitoring for effecting overall economy in the levels of
energy consumption and making cities sustainable.

Experience and studies have shown that adopting an integrated and passive
approach to design and designing with nature using natural elements of Sun, Space
and Greenery, can reduce energy implications of buildings. Integrated approach to
building design would essentially revolve round, rational site planning; shape and
size of the buildings; built form;
surface to volume ratio; promoting
building efficiency ,rationalising ratio
between length and depth of the
building, using simple techniques of
building structure, efficient structural
design; adopting principles of solar
passive techniques , using energy
efficient equipment, controlling
lighting, heating, ventilation ; using
solar energy/air movement, reduced
use of transportation energy, low
energy components; minimising waste, using local materials, optimising landscaping
etc.
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Orientation is the most critical factor which needs to be effectively leveraged in all
building designs in order to evolve energy efficient building design by making use of
solar light/heat/radiation and the wind energy. However, requirements of building
design would vary from region to region, state to state and within regions and states.
Accordingly, buildings with regard to sun and wind will have to be oriented differently
in different regions. In order to ensure that buildings make best use of solar and wind
energy, it would be essential that
majority of buildings would have
the site advantage of having best
orientation where such buildings
are to be constructed.
Accordingly, in this context, urban
planners have important role cast
for themselves for ensuring, that
while preparing the layout plan of
the area, highest consideration is
given to orientation ,so that
maximum number of plots have
the distinct advantage of best
orientation. Once this is ensured
at the planning level, it would be much easier for the Architects to evolve a design
which would be energy efficient. Further, the planners should ensure that ratio of plot
width and depth is fixed in such a manner that the entire depth of built up area
permitted on a plot should have access to natural light during the day, minimizing the
requirement of artificial lighting. This would be particularly important in case of row
housing, where plots have the limitation to draw light from front and the rear only.

Designing with nature by making best use of existing natural elements/sources and
vegetation, offers the best option of creating green buildings. In order to ensure that
buildings are designed as energy efficient, they must be designed to conform to the
norms and standards laid down by the IGBC/LEED. In addition, concerted efforts
should be made to promote retrofitting of existing buildings to make them energy
efficient. Singapore has already drawn a master plan to make all the existing
buildings green through a collaborative policy framework involving residents,
property owners and the government. Retrofitting of Empire State Building of New
York has led to achieving reduction of electricity load for the building to the tune of
3.5 MW and reduction of green house gas emissions by 1,00,000 tonnes over a 15
years period. The payback/recovery period for the $13.1 million spent on retrofitting
of building, was placed at 3.5 years due to saving of energy.

PLANNING SMART/SUSTAINABLE MOBILITY

Cities, as explained above, are known to contribute 70% of global green house gas
emissions, with majority of contribution coming from transportation and buildings.
With traditional fuels, transportation sector alone contributes 25% of total carbon
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emissions. Challenges posed by transportation sector accordingly remain daunting
and formidable in creating smart and sustainable cities. To overcome these
challenges, one of the best option would be to promote sustainable urban transport
in order to make cities cleaner, greener and smarter. Promoting sustainable urban
transport would accordingly form integral and essential part of any strategy to
promote Smart Cities. Smart cities would have different order of priority for
transportation, which will be led by pedestrianization, cycling and public transport
with least priority going to personal transport. Smart cities will be planned with
priority for people and not for vehicles. In smart cities, sustainable transport would
essentially call for minimizing use of personalized vehicles; promoting non-
mechanized/ non-fuel based options for travel; using public transport with large
capacity, run essentials on non-polluting fuels /electricity; using state of art
technologies, making vehicles zero-emission; making cities more compact to limit the
need of mechanized travel; using land use planning to rationalize the travel pattern
etc. It would also involve intelligent use of information technologies as one of the
mechanisms to reduce travel by using homes as offices, schools, libraries etc.

Study recently made by Central Road Research Institute (CRRI), has revealed that
Delhi Metro, having daily ridership of 27 lakhs, has helped in replacing 3.9 lakh
vehicles off the Delhi roads in 2014 besides saving Rs 10,364 crores in terms of fuel,
pollution and passenger’s time. In absolute terms, the annual reduction in fuel
consumption has been recorded at 2.76 lakh tonnes, as against the corresponding
figures of the year 2011, besides bringing down the travel time of commuters by 32
minutes. In addition to promoting operational efficiency and making Delhi cleaner
and green, study furthers states that metro has made the city safer by reducing the
number of fatal accidents. Draft Concept note evolved by the Ministry of Urban
Development for the Smart Cities has defined the transportation parameters for a
smart city in terms of maximum travel time of 30 minutes in small & medium size
cities and 45 minutes in metropolitan areas; creating continuous unobstructed
footpaths of minimum 2m width on either side of all street with right of way of 12m or
more; dedicated and physically segregated bicycle tracks with a width of 2m or more,
one in each direction, provided on all streets with carriageway larger than 10m ;high
quality and high frequency mass
transport within 800m (10-15 minute
walking distance) of all residences in
areas with density of over 175 persons
/ ha of built Area and access to para
-transit within 300m walking distance,
in order to promote the use of mass
transport for meeting the travel
demand of residents with least
dependence on individual mechanized
transport.
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Increased use of environment-friendly public transport systems and halting of urban
sprawl in cities can substantially reduce emissions at city level and make cities
cleaner, greener, smarter and sustainable. However, creating sustainable urban
transport would require a multi- pronged strategy based on leveraging the
advantages of all modes of travel, involving communities and stakeholders besides
professionals engaged in urban/transport planning, development and management
Our capacity to create sustainable urban transport, through state of art cleaner and
greener technologies with innovative city planning, development and management,
would hold the key to the productivity, economy, quality of life, sustainability and
operational efficiency of human settlements and to make cities smart.

LEVERAGING SMART TECHNOLOGY

Smart cities, besides being smart will also have to be intelligent. They will have to be
user-friendly and supportive of higher order of productivity and quality of life.
Accordingly, state of art technologies will form integral part of planning, development
and management of day to day operations of smart cities. Use of innovative/smart
technology will promote operational efficiency, bring economy, efficiency in service
delivery and promote high degree of urban governance. Globally, successful cities
are extensively using Information Communication Technology (ICT) to promote good
governance, bringing transparency in decision making and involving communities
and residents in planning and decision making. ICT is also being used to
reduce/bridge gap between people’s aspiration and administrative decision making.
ICT has critical role in rationalizing traffic and transportation, reducing congestion,
creating awareness among road users, reducing pollution and green house gas
emissions. Monitoring of service delivery and plugging leakage in services have been
checked effectively by ICT.
Technology has also been used
to generate enormous data
regarding city, its growth,
development and operations
which serves as a valuable
base/input for planning and
rational decision making.
Intelligent systems have been
used to integrate data generated
by different sources in the
organization at the city level and
to bring high degree of integration
among the working of the various departments within the organization.

Many cities have created interactive portals to provide information and promote
connectivity with people and for addressing their grievances. Dimming/ switching
street lights automatically by using real time data to save 30% on energy cost; using
cameras at cross-sections to optimise traffic lights, cut travel times while reducing air
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pollution and cost of tackling it ; using One Map, an online portal, enabling
government, business, organisations and residents to access geo-spatial data;
using digital applications to register concern about streets that require cleaning and
potholes needing repair ; posting information online about pending changes to land
use plan; sharing data suggesting best bus route for any journey in the city ;
engaging citizens as active partners in planning and development process; providing
drivers with real- time traffic information to avoid congested roads and city
authorities to track traffic volumes and plan for new roads; creating world’s first solar
powered bike lane to make cycle even greener, have been effectively leveraged by
cities of Boston, Berlin, California, London, and Bucheon in South Korea; to make
them smarter and harmonious.

 CONCLUSION

Smart city is not a new concept
and has been followed globally to
improve the quality of living and
promote operational efficiency
and productivity of the cities. It is
an attempt to make cities more
liveable, sustainable and for
creating a brand image to attract
investment and make them a
tourist destination. Globally ,
smart cities are characterised by
high degree of environmental consciousness; using information technology to
promote energy/ resources efficiency; creation of knowledge infrastructure;
promoting sustainable economic development and higher quality of life; ensuring
wise management of natural resources through participatory action. According to
Forbe, the structure of smart cities will have to be built on eight pillars involving:
‘smart governance, smart energy, smart buildings, smart mobility, smart
infrastructure, smart technology, smart healthcare and smart citizens’. Based on
detailed studies and in-depth analysis made of the most successful cities globally, as
how to transform cities into great places to live and make a city great, McKinsey’s
suggested three pronged strategy involving, achieving smart growth, do more with
less and win support for change. Considering the entire gamut of urban settlements,
a city can be made Smart only if it is visioned smart , planned smart, developed
smart, operated smart, financed smart  and governed smartly .
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Redefining Master Plans to promote Smart and Sustainable cities

Abstract: Urban planning, globally and locally, has been dictated by the Master
plans to make city growth and development more rational, orderly and logical.
Studies made and analysis carried out, have shown that mechanism adopted for
preparing master plans ,based on pure land use planning, has made these plans
both rigid and time consuming besides unsustainable. Master plans have been
found to be largely ignoring the dynamism of urban growth and development besides
promoting dualities and contradictions in urban setting. By defining land use of all
parcels of land, cities have been virtually frozen. In the process, majority of cities
have been suffering from illegal, sub-standard, haphazard and unplanned growth.
Master plans have accordingly, emerged as the major road block in promoting
planned urban development and making cities sustainable .In search for appropriate
solutions for promoting planned development and making city growth both rational
and dynamic, paper focus on redefining and putting in place a new order of urban
planning, development options and management strategies besides suggesting new
format of Master Plans to make cities smart, more humane, equitable, just, efficient,
productive, sustainable and providers of assured quality of life to all existing and
future urban residents including poorest of the poor.

Key words: Compact cities, Regional planning, Energy efficiency and Green
transportation,,

INTRODUCTION

Last two centuries have witnessed rapid transformation of countries and societies in
terms of way of living, distribution of population, pattern of employment, means of
productivity & mobility, pattern of income, distribution and consumption of wealth and
resource etc. These patterns are largely marked by both speed and concentration of
population, activities, resources and infrastructure. All these changes and
transformations have their genesis in urbanisation, which has reshaped and
redefined the entire fabric of human settlements. Starting with industrial revolution,
the process is gaining high degree of currency across the globe ushering a new era
and regime of population growth, prosperity, development and rapid expansion of
human settlements besides promoting poverty, pollution and exclusion.

Globally twenty first century has been called century of urbanization, with larger
proportion of population, living in the urban centres. Studies made by United Nations
about the global trends in urbanization, has concluded that world is urbanizing
rapidly, with year 2007 marking a historic milestone in the human history ,when for
the first time global urban population exceeded the global rural population. Following
the global pattern, India is also fast treading on the path of rapid urbanization. Rapid
increase in urban population coupled with in-migration from rural hinterland is
making cities grow larger and larger. Accordingly, metropolises, megalopolises and
ecumonopolises are fast emerging on the urban canvas. With recorded urban
population standing over 377.1 million (31.16 per cent) residing in 3 super- metros,

JIT KUMAR GUPTA 26



50 metropolises and 7935 towns (Census 2011), India has emerged as the second
largest urban system in the world after China. Cities like Mumbai (185lacs), Kolkata
(158 lacs) and Delhi (125 lacs) are assuming monstrous proportions. Under this
process of rapid population growth, cities are fast melting to encompass larger and
larger rural hinterland within urban fold, increasing distances between basic human
activities of living and working, asking for larger transportation network to keep the
city moving. Energy and resource consumption levels are rising, making cities more
polluted and grey.

Cities are known to be propeller of rapid growth of economy, generators of large
scale employment, providers of basic and essential amenities & services besides
quality of life as compared to their rural counterpart. This makes urban centres
important and vital when the issues of employment, economic growth and
development are considered as priority. Globally, urbanisation and prosperity have
been found to have high degree of positive co-relationship. However, despite distinct
positivity of urban centres, cities have been growing in an unplanned and haphazard
manner with urban growth marked by chaos, disorder, dualities and contradictions. .
Cities are facing the greatest challenges of meeting the basic needs of shelter,
healthcare, education, water and sanitation for its residents. In the process, majority
of urban residents are being marginalised. Quality of life in urban India is fast
becoming nightmare for migrants. Population, poverty, pollution and exclusion have
emerged as the hallmarks of Indian urbanisation. With urban population projected to
reach 590 million out of 1.4 billion in 2030, greatest challenge before urban planners,
architects and policy makers would be, how to harmonise the growth and
development of urban India and make it smart and rational. This calls for making
process of urbanisation and urban settlements more effective, efficient and
sustainable, Productivity of urban centre largely hinges on their planned and rational
development, which makes urban planning vital and important for rationalising the
entire process of economic and physical development.

DEFINING MASTER PLAN

Master plan , as a planning tool, has been extensively and religiously used by
planners, locally and globally, to understand and analyse the basic fabric of the city;
genesis of its origin , growth and development; its culture and heritage; changing
demographic profile; defining status of the city in terms of infrastructure , services
and amenities; existing land utilization pattern and distribution of housing, work
centres, trade and commerce, industry, leisure etc; developmental and
environmental issues and challenges faced by city . Based on the studies made and
analysis carried out, Master Plan tries to lay down and define agenda for future
growth to launch cities on the path of planned development; to make city more
sustainable and to ensure that it overcomes all its existing problems; provides basic
amenities of life to all its existing and future residents including poorest of the poor,
to lead a dignified life. Premise of Master Plan is used extensively to make city
economically vibrant, socially just and environmentally sustainable place, through the
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mechanism of planned development, using land use as the basic tool and strategy. It
is long term document which defines the city in a futuristic context generally spread
over a period of two decades.

Considering its role and importance, Master Plans have been viewed differently by
Planners in different counties. Master Plan has also been called Comprehensive
Plan, considering the comprehensive approach adopted in its visioning, formulation
and implementation. Master Plan has also been named as Development Plan by
redefining its intent, content and scope in order to make city growth more flexible and
less rigid, to effectively respond to challenges unleashed by urban dynamism and
fast changing technologies impacting the urban areas, urban living and urban
working. Difference in approach has its genesis in the fact that Master Plan has been
used both as a policy document to guide the future development of a city and a
document detailing precise shape and size of the city in terms of land use and
allocation of uses to different parcels of urban land. Approach to Master Plan, as a
policy document, has been used extensively by developed world countries to bring
flexibility in future planned development whereas majority of developing nations have
adopted the mechanism of defining land use for different land parcels to control and
regulate the planned development of urban centres.. Indian planners have adopted
the land use planning as the approach for preparing Master Plans of the cities. In
order to understand the genesis , contents and scope , it will be relevant to look at
how Master Plans have been defined by different experts/ planning agencies.

Delhi Development Authority defines Master Plan as: ‘A long term perspective plan,
for guiding the sustainable planned development of the city. This document lays
down the planning guidelines, policies, development code and space requirements
for various socio-economic activities supporting the city population during the plan
period. It is also the basis for determining all infrastructure requirements’.

Division of Planning, City of Trenton, NJ has defined Master Plan in terms of; ‘A
comprehensive plan providing a long-range vision for the built environment of a
community. It guides the appropriate use of lands within a municipality in order to
protect the public health and safety and to promote general welfare. Among other
issues, the Master Plan can identify:

● Suitable locations for commercial, housing and mixed-use development;
● Locations where the city should increase density, use redevelopment, or

intervene in other ways;
● Opportunities to extend and/or improve open space, recreational areas, and

civic facilities;
● Strategies for  increasing economic development;
● Environmental, historic and cultural resources that need conservation; and
● Strategies for solving congestion and improving transit services.

Master Plan has also been defined as, ‘A plan that shows an overall development
concept that includes urban design, landscaping, infrastructure, service provision,
circulation, present and future land use and built form. It consists of three
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dimensional images, texts, diagrams, statistics, reports, maps and aerial photos that
describe how a specific location will be developed. It provides a structured approach
and creates a clear framework for developing an area.
Looking at the above definitions, it can be safely concluded that Master Plans are
mandated to be definer of physical environment, social environment and economic
environment and are supposed to have all the ingredients which can make a city
people centric, more liveable, sustainable, productive and sustainers of quality
human living besides making it an attractive investment destination. Considering its
focus, approach, context and importance, governments and city development
authorities have adopted Master Plan as the mechanism to promote planned
development. Accordingly, state governments have put in place comprehensive legal
framework defining objectives, intent, scope and contents besides methodology for
preparing Master Plan to ensure that these plans are prepared for the existing and
proposed urban centres, in order to launch them on the fast trajectory of rational
growth and planned development.

ISSUES
Despite the fact Master Plan showcases distinct advantages in terms of promoting
planned development, capability of ushering an era of quality development, capacity
to leverage economic development and making urban development both inclusive
and equitable, but the past experience of development of cities in the post-
independence era, for whom Master Plans have been prepared and made
operational, has been found to be marked with dualities and contradictions. Instead
of planned development, majority of the growth in these cities is dotted with
haphazard and sub-standard development with unplanned development emerging as
the order of the day. Despite Master Plans assuring quality of life to all the residents,
even to the poorest of the poor to lead a dignified life, majority of urban dwellers
have been observed to face a life of deprivation and poverty, living in slums and
shanty towns. As engines of economic growth, Indian cities showcase large scale
poverty rubbing shoulders with prosperity and slums existing besides sky-scrappers.
Basic amenities of life including shelter, water supply, sanitation, electricity, road
network, healthcare, education etc are eluding majority of urban residents. Cities are
found to be fast emerging as island of prosperity in the sea of poverty. This clearly
shows that Master Plans, in its present shape and approach, have not been able to
promote, achieve and deliver the objectives for which they were put in place. Instead
they have created dualities and promoted contradictions, making cities less attractive
and less preferred destination. Instead of promoters of development, Master Plans
have emerges as role model of controllers of development. They have frozen the
cities through rigidly defining their land uses, making these plans emerging as major
roadblock in the process of development. Master plans, in majority of cases, have
been found to promote and follow policy of exclusion instead of inclusion by
focussing more on physical aspects of city planning ignoring the environmental,
economic and social aspects. This approach has caused enormous damage to city
fabric and its growth and development. By excluding majority of urban population,
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consisting of poor, informal sector and lower section of societal pyramid from the
process of planning, Master Plans have ushered an era of unplanned growth and
mushrooming of slums. In this process, these plans have emerged as instruments of
serving the interests of elite at the cost of poor and have-nots. With cumbersome
legal framework, large resources and time frame is required for preparing and
approval of Master Plans. This invariably delays the preparation of such plans
leading to a situation where planning is found to be invariably chasing the
development. Mumbai Master Plan once took 17 long years for approval leading to
largest city and economic capital of India growing without a plan during these 17 long
years. Plan preparation in the present context is considered more as an official
business ,carried out within four walls of town planning agencies with minimum
involvement of stake holders including people, communities, institutions, industry etc,
to whom this plan is supposed to serve and whose needs and interests it is
supposed to cater. Master Plan thus prepared, does not reflect the ground realities
and people aspiration leading to its non- implementation and rejection by majority of
urban residents. Absence of latest technologies makes planning process both time
consuming and inaccurate which invariably delays the plan preparation and negates
its implementation. Existence of multiple agencies of urban planning and
development in majority of Indian cities leads to conflict of interests and
non-implementation of plan besides duplication of works, leading to overlap and
wastage. Lack of ownership of Master Plan has emerged as the main factor for
non-implementation of these plans. Lack of focus on energy, sustainability and
ignoring villages as partner in city planned growth in the Master Plans have made
these plans highly energy inefficient, unsustainable leading to mushroom growth by
speculators and land mafia. Process of declaring large planning area, enlarging
urban and urbanisable area in the successive plans has lead to making city not only
energy inefficient but also consumer of large area of land and resources. It also
increases the length, breadth and depth of network and services making city
development and maintenance cost-intensive besides creating large number of
problems related to mobility, traffic, transportation and pollution. In the words of Ishar
Judge Walia, ‘Indian urban planning needs major overhaul—it is overly top down and
controlling, not providing much needed guidance, coordination and integration’.
Considering all the above issues, it becomes critical that the intent, content, scope
along with entire process and procedure of preparing/approval of Master Plan is,
objectively and critically, reviewed and reframed to make it an effective instrument
and role model of promoting planned growth, rational development and good
governance .
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REDEFINING PLANNING

In order to rationalise the urban development process in the country, Government of
India has launched a Smart City Mission covering initially 100 selected cities.
Creating smart cities would require new order of Master Plans, considering the
contours and complexity of urban settlements. New order of Master Plans would
involve making planning people centric, transparent, community oriented and flexible.
Its focus shall be to minimize prevailing urban dualities and contradictions and to
promote development based on equity, inclusiveness and providing opportunities to
all. Contours of Master Plans,will have to be redrawn /redefined with appropriate
innovations/changes made in the intent, contents and scope of such plans. New
order of Master Plans will not be merely land-use plans, defining/freezing the city
future once for all for next two decades, indicating the use of every parcel of land in
the city. They will take a ‘whole city’ approach to planning and will focus on the urban
form, shape and typology of the city. Since cities are dynamic entities, ever changing,
ever shaping, evolving and devolving, they will require plans which provide inbuilt
flexibility to cater to urban dynamism. The Master Plans would accordingly be
dynamic in nature, growing and evolving with the growth of towns. New breed of
Master Plans would be based on state art technologies and a distinct vision, evolved
after detailed study, analysis and understanding of the city fabric and its growth
potential, duly supported by detailed planning and development guidelines. The
vision shall be achieved through well defined missions for different facets of city
involving planning and development. Each development project shall be evaluated in
the context of defined vision and guidelines, by a multi-disciplinary team of experts by
involving stakeholders before accepting. The city planning shall not be dictated
exclusively by planners but will involve larger set of experts representing different
shades of city planning, growth and management to rationalize decision making.
Architects, urban designers, landscape experts, service providers, environmentalists,
transport experts, conservationists, art and culture historians and sociologists etc will
have major role in planning the smart cities.

New order of planning will be geared to make the city compact to reduce travel and
extent of service network to bring economy and operational efficiency in the city. In
this context, the focus of the city shall be people. Planning shall also promote better
relationship between living and working by adopting the mechanism of transit
oriented development. In this pattern, the focus shall be to provide housing, offices,
work areas, commercial and institutions along the mass transport network provided
within walking distance. Green spaces on the defined norms shall form integral part
of urban living and working in order to promote highest order of environment and
ecology. Smart cities will be planned on the basis of inclusiveness, self-reliance and
self-sustainability, having minimum impact on local and global environment and
ecology. Considering the major implications of urban areas, being largest consumers
of energy and resources, generators of waste and emitters of green house gasses ,
largely due to transportation and built environment, the new regime of planning will
focus on minimising travel and create buildings which are least consumers of energy
and resources. Smart planning will focus on creating cities which are highly energy
efficient. This would be made possible by adopting shape and size of the city which
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involve minimum travel and services. In addition, to looking inward, new regime of
urban planning will also be looking outward so as to link the city with its surrounding
areas/settlements. No city exists in spatial isolation. Every city has its periphery/area
of influence to support it. This zone of influence varies with the size, location,
primacy, accessibility, population, nature of specialisation, administrative status,
amenities, services etc. Existing pattern of urban planning ignores the critical role
and importance of periphery in sustaining/rationalizing the city growth and
development. In fact majority of prevailing urban ills have their genesis in ignoring the
planning, growth and development of surrounding urban/rural settlements.
Accordingly, new regime of Master Planning will be based on the approach which
would involve inward and outward looking at the cities. Most efficient cities in the
world have adopted Regional perspective and not just looking at cities growth. The
Regional approach/model has helped them in minimizing local competition and
conflicts, over/under investment in infrastructure and overcoming confusion over role
and responsibilities of various agencies and making city smart. In the process, it has
promoted higher order of co-operation and growth, of not only of the city but of the
region. Looking outward can also help in achieving the objectives of integration and
decentralized planning, enshrined in 74th Constitutional Amendment Act,1992.

WAY FORWARD

Despite the fact that urban India is placed as the second largest urban system in the
world, only about 30 percent cities out of a total of 7935 urban settlements in the
country have completed master plans even after seven decades of independence
and completing twelve five year plans of growth and development. In order to ensure
that urban centres become smart and engines of economic growth besides usherers
of new era of rapid and equitable growth, we have to put in a place a new order and
system which leads to preparing Better Master Plans of cities on a time bound basis.
This calls for changing our existing approach, intent, contents and scope of preparing
Master Plans. Cities must be made to live, breathe and grow freely. They must
provide supportive environment to promote orderly development, attract investment
and ensure quality of life besides providing opportunities to all its existing and future
residents to lead an optimum and quality life. Options for preparing new order of
Master Plans to make cities smart and sustainable should essentially revolve around:

● Defining a realistic and achievable Vision for the city based on in-depth
study, and analysis including SWOT analysis, through a consultative process
involving all stakeholders, experts and parastatal agencies

● Defreezing the City by changing our approach from defining land uses of all
parcels of land to providing a developmental framework within which city
should grow for meeting its ever changing needs and people aspirations due
to emerging technologies and  ever changing urban contexts.

● Making city Compact by redefining shape and size of the city and adopting
high rise and high density development mechanism to optimise land, minimise
travel, reduce carbon footprints and make city development cost and energy
efficient.
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● Promoting Green Transport by changing our approach from planning for
vehicle to planning for people with order of priority for travel placed as
pedestrianisation, cycling, mass transportation and personal vehicles in that
order of preference to minimise congestion, lowering environmental pollution
and avoiding traffic blues.

● Making city energy efficient through preparing Master Plan with minimising
energy consumption as the focus by adopting mixed land use, avoiding pure
land use and redefining living-working-leisure relationship and adopting transit
oriented development approach

● Promoting Regional Context by viewing and planning city in the larger
context by linking cities and towns as well as linking urban areas to rural
areas

● Making urban villages integral part of planning process by defining a well
laid down policy framework and agenda for the planning and development of
villages falling in urban/ urbanisable/ planning area.

● Making informal sector integral part of planning process by earmarking
appropriate and dedicated space for their living and working

● Creating Ownership of plan by avoiding multiplicity of agencies and
designating a single agency for co-ordination and implementation of master
plan

● Using latest, state of art and innovative technologies for preparing,
approval, implementation and interpretation of Master Plan besides using it for
public consultation and receiving suggestions , views and communicating
status of planning

● Using a Group approach comprising of architects,planners engineers, urban
designer, transport planner landscape expert, sociologist, geographer,
environmentalist, conservationist to prepare Master Plan and evaluate all
projects presented for approval and implementation in city

● Planning city on a set of well defined parameters of open spaces,
services, mobility, sanitation, services, energy etc to ensure the provision of
services, amenities, services on a defined scale to all the residents.

● Addressing issues like poverty, employment and economy by redefining
approach from merely land use planning to planning for economic
development, environment  promotion and employment generation

● Making city Smart by preparing Master plan with focus on people, energy,
environment, employment, sustainability, services, mobility and shelter to
create zero car, zero energy, zero slum, zero waste and  zero carbon city.

● Preserving heritage, both natural and manmade, to showcase and preserve
past glory and cultural values for  posterity

● Adopting a participatory approach by actively creating forum and
institutional framework for involving people, communities, NGO’s, CBO’s,
industry, trade & commerce, academic institutions etc to create local
ownership
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● Making Master Plan promoter of development rather than controller of
developing by providing space for inclusion of all people centric development
activities which promote public and city interest

● Promoting use of land 24x7 to minimise diversion of land under agriculture
to non-agricultural uses, making cities more compact, ensuring optimum
utilisation of infrastructure and to make urban development highly
cost-efficient.

● Generating resources for plan preparation, implementation, revision and
reframing besides creating/maintaining city/local level infrastructures,
amenities and services

● Redefining the legal framework for preparing the Master Plan in a time
bound manner by making it simple cost/ time efficient and more participatory.

● Ensuring effective implementation of Master Plan by creating/designating
a dedicated agency, duly equipped with appropriate level of resources both
manpower and financial,  having adequate legal backing to punish violators

JIT KUMAR GUPTA 34



DESIGNING HARMONIOUS AND SMART CITIES

Ar. J.K.GUPTA



Designing Harmonious and Smart Cities

Introduction

Cities have been integral part of human history, marked by origin, growth, decline

and decay. Cities are the most complex creation of humanity, distinguished by

agglomeration and concentration of human beings and activities, but full of

dichotomy and contradictions. Cities are entities which represent order and

chaos. They are places where poverty and prosperity rub shoulders and where

beauty and ugliness dot the urban canvas. They represent both vices and virtues

with best and worst of humanity. Cities are places where planned and unplanned

development competes and where skyscrapers and slums/shanties rub

shoulders. Cities are known to be creators of wealth and generators of waste.

Despite being main source of global economic growth and productivity, cities

have also emerged as breeding grounds of poverty, exclusion, pollution and

environmental degradation. Considering the prevailing contradictions, critical role

and importance of cities in leveraging economy, generating large scale

employment, providing state of art infrastructures, ensuring quality of life, it

becomes important that cities are made more livable, productive, effective,

efficient, humane, sustainable, inclusive, equitable and devoid of contradictions.

In search for appropriate solutions, it has been globally and locally demonstrated

that cities can be made, both harmonious and smart, by adopting smart planning,

innovative ideas, using out of box approaches, ensuring total commitment, using

state of art solutions, adopting innovative technologies, ensuring government

support, involving communities and providing dynamic leadership. Globally, there

exist numerous problems where cities have tried to make them better places to

live and work. Few of these global examples demonstrated and good practices

adopted by cities have been showcased in the text detailed below.
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Tianjin City
Tianjin Eco –city, a flagship government to government project between China

and Singapore, has shown how cities can be made harmonious with people,

environment and economy. City of 0.35 million has clearly demonstrated that by

using state of art planning and development, even a derelict site largely

comprising of salt pans, barren land and polluted water bodies including 2.6

square kilometers of waste water pond, can be converted into one of the best

livable and eco- friendly city. Tianjin has been planned to be a compact city, using

option of mixed land use and based on the principle of transit-oriented

development (TOD). With optimum living and working relationship, city transport

system is exclusively based on pedestrianization, cycling and mass

transportation. Extensive Green and Blue network, involving vegetation and

water, has been leveraged to promote high order of living and working

environment.

Tianjin City -Master Plan
With planning based on a network of self-contained and self-sufficient

eco-cells, eco-neighborhoods, eco-districts and development guided by a system

of well -defined indicators ,city is fast emerging as a role model of smart city with

90% trips made as green trips, 60% of waste recycled, 100% barrier free access
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provided, 20% energy used generated from renewable resources, 59% water

supplied from non-traditional sources involving desalination and recycling, using

low energy lights, making all buildings green, daily per capita water supply not

exceeding 120 liters, assured green spaces @12 sqm per person with high

proportions of technical manpower to promote R&D.

City of Copenhagen
City of Copenhagen, with substantial investment made in the Green

Infrastructure, is ranked as the most sustainable city in Europe with high degree

of energy efficiency; promoting centralized heating using waste energy used from

electricity generation; transport network planned to ensure all resident live within

walking distance not exceeding 400 meters; laying down a 388 kms dedicated

cycling network to ensure 50% daily trips are made by bicycles; optimum use of

available water by bringing leakage/ wastage at 5% (as against prevailing 20%);

separating organic/inorganic waste and producing bio-gas and bio- ethanol for

sheathing ; promoting carbon neutral neighborhoods with energy efficient

residential and commercial buildings, creating sustainable energy network and

low emission transport systems.
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          Chengdu- China
Chengdu (China) is building a city for

80,000, residents providing living and

working within half mile square with

everything accessible within 15 minute’s

walk, cutting down landfill by 89%,

reducing waste water by 58% and

energy use by 48% compared to similar

sized Chinese cities with operational

efficiency largely facilitated by city

design

Masdar City -- Dubai
Masdar (Abu Masdar City Plan  Dubai) is being developed as zero energy, zero

waste, zero car and zero-carbon eco-city with focus on using green energy,

promoting green transportation , ensuring total recycling of waste, converting

waste into wealth, designing green and energy positive buildings and fecilitating

travel by ipods.

Abu Masdar City  Master Plan  Dubai
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Cities of Singapore and Istanbul
City of Singapore has promoted high degree of road efficiency, reduced road

congestion, promoted car-pooling and public transport besides generating

resources for city infrastructure by using state of art hi-tech concept of Road

Pricing. Istanbul used the mechanism of 42 kms dedicated road lanes for the

new Bus Rapid Transport System, to promote public transport, to tackle the

problem of traffic congestion and air pollution while providing most efficient

service to 6,20,000 passengers on daily basis.

Delhi
Delhi, through its green metro, achieved the milestone of transporting 2.8 million

people persons on a single day with the target of 6 million, when all the four

phases will be operational. Metro has not only reduced travelling time by 32

minutes of travel time/ road congestion, air pollution and carbon contents,

besides increasing road efficiency but has also made the mega city much cleaner

and greener.
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Ahmedabad, Mumbai, New York
Ahmadabad’s state of art BRTS

has reinvented and

revolutionized the city road

traffic whereas local train

network and mono-rail system in

Mumbai has emerged as the

lifeline of the mega city to keep

it moving. Preserving precious

and valuable land resource has

been ably demonstrated by

making cities more compact through creating high density communities by

splitting large land parcels and creating studio buildings on rooftops in New York;

converting under-utilised plots to promote high density development by

Singapore; bringing all vacant plots under development to create more built

space by city of Rio- de- Janeiro.
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Washington and New York
High degree of energy efficiency

achieved by city of Washington DC by

implementing building code requiring all

public buildings to conform to LEED

certification; transforming 80 year old

Empire State Building New York

Singapore Road Pricing Delhi Metro

 building into a land mark green

construction by Retrofitting and placing it

among top 25% green com mercial

buildings of USA with retrofitting

resulting in reduced energy consumption

by 38% , electric load by 3.5 MW and greenhouse gas emission by 1,00,000

metric tonnes over a period of 15 years with payback period of 3.5 years for the $

13.5 million invested in retrofitting.

City of San- Francisco
Making planning process inclusive, flexible and innovative, involving large

number of professionals and experts, was used successfully by the city of

San-Francisco to promote city vision of protecting, preserving, promoting and

enhancing city’s economy, sustainability, aesthetic and culture. Regional

Planning approach has been leveraged by China’s Pearl River Delta Region and

city state of Berlin to promote growth of both city and region.
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National Capital Region- Delhi
National Capital Region concept has been used to rationalize and decentralize

the growth and development of Delhi in India. Critical problem of solid waste

management has been effectively solved by city of Zurich by imposing cost on

residents based on the volume of waste generated; with c ity of Seattle setting a

goal of zero waste to landfills and San Francisco used regulations to ensure

composting leftover food by residents with construction companies required to

recycle / reuse at least 65% of waste at building site.

City of Hong-Kong
Objective of creating adequate affordable housing stock, to minimize slums and

meet the needs of shelter for the poor, has been achieved by city of Hong Kong

by imposing a precondition to create affordable housing before permitting

developers to build commercial properties ; providing subsidized housing to 80%

residents by Singapore government ; involving private sector on partnership

basis to transform 2500 distressed public housing into thriving , mixed- income
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communities with more than 50,000 units by city of San- Francisco and creating

affordable housing as integral part of legal framework of residential development

by the private developers in the states of Punjab and Haryana. Public- private

partnership has been leveraged to develop quality infrastructure and to make

cities smarter by city of Denver (USA) by creating 196 kms of railway line for

promoting transportation; and by city of Vancouver to develop state of art

transportation infrastructure in the city.

Leveraging Technology
Smart cities are supposed to be technology

driven, accordingly using innovative

technologies to promote operational

efficiency, economy, service delivery and

urban governance have been considered

vital. Dimming/ switching street lights

automatically by using real time data to save

30% on energy cost; using cameras at

cross-sections to optimize traffic lights, cut

travel times while reducing air pollution and

cost of tackling it ; using One Map, an online

portal, enabling government, business,

organizations and residents to access geo-

spatial data ; using digital applications to

register concern about streets that require

cleaning and potholes that need repair ; posting information online about pending

changes to land use plan; sharing data suggesting best bus- route for any

journey in the city; engaging citizens as active partners in planning and

development process; providing drivers with real- time traffic information to avoid

congested roads and city authorities to track traffic volumes and plan for new

roads; creating world’s first solar powered bike-lane to make cycle even greener,
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have been effectively used by cities of Boston, Berlin, California, London, and

Bucheon in South Korea to make them smarter and harmonious.

Quality Leadership
Involving quality leadership to create highest level of urban governance, put city

growth on a new pedestal and fast trajectory and to make them smart and

harmonious has been ably demonstrated by Mayors of Rio-de- Janeiro , Bagota,

Toledo, London , San Francisco ,New York and Washington DC with their vision,

commitment and innovations.

Conclusion
Considering the global and local success stories, paper objectively and critically

looks at the processes and principles based on which city planning, growth,

development, management and governance in India is being dictated; identifying

issues and roadblocks which are largely responsible for making urban growth

both unplanned, haphazard, irrational and sub-standard besides strategies and

options which need to be invented and adopted to make the growth of the cities

and urban settlements rational , equitable, smarter and harmonious to usher a

new era of  urbanization in India.
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Making Ludhiana Smart-Concepts, Issues and Options

Introduction

▪ First metropolis of state having largest area and largest population.
▪ Having high degree of accessibility--located on River Sutlej and N.H. -1.
▪ One of the oldest settlements of the state with history spanning over 540

years.
▪ Founded in 1481 during reign of Sikandar Lodhi to manage the northern

India.
▪ City had origin in the Fort, located in village Mir Hota- positioned on the bank

of river Sutlej, as military base of  odhi army.
▪ With growth of settlement in size and population – City was later known as

Lodhi-ana  (town of Lodhis )
▪ City, later  taken over and ruled by Maharaja Ranjit Singh.
▪ In 1843 city came under British Control -becoming revenue district of British.
▪ Local civil administration started in 1853-54, when Civil lines was established.
▪ City got rail connectivity in the year 1870.
▪ Machine knitting industry was started in the city in the  19th century
▪ First water connection was released on July 13, 1907
▪ City was electrified   in the year 1932.
▪ Underground sewerage   was laid for the first time in the city in the year 1961.
▪ Municipal Committee, was formed in 1867; upgraded to class- I in 1949.
▪ Municipal Corporation was established in Ludhiana on March 30, 1977-
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▪ Ludhiana known for its largest municipal area and population in the state of
Punjab being spread over an area of 159.77 Sq. kms. with population
recorded at 16,18, 879  in the Census, 2011.

▪ World Bank ranked Ludhiana among cities, having best business environment
in India in 2009 / 2013

▪ Ludhiana as hub of small and medium industry in the country, is known as
Manchester of India.

▪ Known as Capital of small-scale industry, Ludhiana is known to manufacture
60% of India's tractor parts / auto, two-wheeler parts

▪ Known also as the Bicycle Capital of country, Ludhiana produces more than
50% bi -cycles of the country with annual production placed at more than
10 million .

▪ Ludhiana also specializes in woolen yarn, readymade garments, hand tool
machines, sewing machine,  agricultural implement, Rubber parts etc.

▪ If Amritsar is known to be religious capital of the state- Ludhiana is known as
Commercial capital of state of Punjab for making contribution to state
economy,

▪ With large number of educational and professional institutions of excellence
and higher order operational, Ludhiana is known to be Educational hub of the
state.

▪ Ludhiana known to usher Green Revolution in the country with the support of
Punjab Agricultural University modelled on Land Grant University of America..

▪ City is known to have high degree of rail, road, connectivity with other parts of
Region/State/Country along with limited air connectivity

▪ First city taken up under Integrated City Development Program (ICDP)- in
1970s

▪ City made part of JNNURM among 63 identified cities in the country.
▪ City also stands included in the list of 100 Smart City
▪ Every sixth urbanites of the state is resident of Ludhiana metropolis with city

holding 16.92% of state urban population, as per 2011 Census.
▪ Ludhiana is known to rank among the fastest growing cities, both in state

and in the country.
▪ In 1911 population of Ludhiana was only 1/3rd of Amritsar ,but after a century

(2011), population of Amritsar  was  placed at 2/3rd that of Ludhiana.
▪ During the period 1991-2001, Ludhiana growth rate was 3.5 times than

Amritsar and 2.5 times that of Jalandhar.
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Major Issues
Major issues and roadblocks facing the rational growth , development and management
of the largest metropolis of the state have their genesis in;

▪ Multiplicity of planning and development agencies operating at local level
▪ Large scale -Unplanned /unauthorized/sub-standard development
▪ Highly congested Core
▪ Large scale conversion of unregulated and unplanned land use from

agriculture to Residential , Commercial , Industrial, Institutional etc
▪ Irrational Traffic & Transportation network
▪ Absence of Mass Transportation
▪ Irrational location of major transport nodes
▪ High degree of Pollution air, soil & water  - Budha Nallah
▪ Existence of large number of slums and poverty -15% population of city & 209

slums
▪ Existence of large number of unauthorized colonies.
▪ Large number of polluting industrial units operating within residential area.
▪ Multiple and irrational Building Bye-Laws.
▪ One of the most polluted metropolises in the state and country
▪ High degree of environmental pollution caused by auto-ricksha run on

kerosene.
▪ City known to have largest luxury vehicles in the country, with acute

deficiency of parking space.
▪ With low proportion of open spaces, city faces acute shortage of parks,

playgrounds.
▪ Inadequate basic infrastructure- housing, water supply, sewerage, solid waste

management.
▪ Overcrowding of buildings on land and overcrowding of people in buildings
▪ Large scale encroachments on roads / public spaces.
▪ Massive Growth of Informal trade / slums on public spaces.
▪ Inadequate Garbage disposal.
▪ Inadequate coverage by water supply / sewerage ---both quantitatively and

qualitatively

Mission Ludhiana Smart City- Vision
• Ludhiana- to be pivotal to state growth, being located at the heart/center of

State of Punjab.
• Increasing connectivity rail, road, air- locally, Regionally, nationally.
• City to launching state of Punjab as top investment destination in the country.
• City  to further  improve ease of doing business.
• City creating high quality and capacity of entrepreneurship.
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• City to be financial capital of state.
• City to generate / make contribution to wealth,

taxes etc
• City to be  Industrial capital of the country
• City  to be Industrial hub of the state
• City  to attract large  skilled manpower
• City  to  lead second   Green Revolution
• City to usher second  white Revolution
• Ludhiana to promote prosperity, employment,

economic and industrial growth of state of Punjab
• Ludhiana visioned to be zero energy city- Planning

Green Buildings
• Ludhiana visioned to be Zero waste water city-

Reducing, recycling, reusing, multiple use of water
• Ludhiana  to be Zero waste city- adopting circular economy approach
• Ludhiana to be Slum free city- making informal sector integral part of

planning, development and management process.
• Ludhiana to be Financial Capital of Region- promoting investment
• Ludhiana to be Industrial Hub of Country- promoting high-tech industry
• Ludhiana to be promoted as  Medical Hub
• Ludhiana to be role model of urban governance
• Ludhiana to be role Model of urban development
• Ludhiana  to be Zero pollution city
• Make Budha Nallah visioned to be  green hub / lung of   city
• Ludhiana to be  city of gardens/open spaces
• Ludhiana to be  IT / soft-skill hub of the state
• Ludhiana visioned to be- a unique city providing all basic amenities of life to

the  poorest of poor of its citizens to lead a dignified life
• Ludhiana visioned to be role model of integrated urban development

Mission Ludhiana Smart City- Replanning

▪ Viewing planning and development of Ludhiana Metropolis in the regional
contexts

▪ Identifying Ludhiana Metropolitan Region  contours on priority
▪ Regional Plan of Ludhiana Region prepared on priority for ;

❏ rationalizing growth of city/ region – urban & Rural areas
❏ Sharing resources between city and Region
❏ decentralizing population/activities.
❏ revisiting new city Ranjit Garh
❏ making Ludhiana Compact
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▪ Revising/ Reviewing/ Redefining—existing Master plan of Ludhiana (1271.22
Sqkms) - pop projected- 34 lakh-2011 &48 lakh-2021-notified 12.9. 2008- 5
towns 301 villages- including urban centres of Ludhiana, Sahnewal, Doraha,
Mullanpur and  Phillaur

❏ To promote planned development of city/infrastructure.
❏ Bringing planning/implementation of master plan /regional under

one authority
❏ Creating a Think Tank for guiding/advising planning/development of

city
❏ Involving Corporate sector /institutions - in city development
❏ Having unified building bye-laws
❏ Making Ludhiana Green by massive plantation &
❏ making Ludhiana safe against natural and manmade disasters.

Mission Ludhiana Smart City- Good Governance

▪ Have a single planning and development authority for city
▪ Declaring Ludhiana Corporation -- Special Area Planning and Development

Authority under PRTPDA, 1995
▪ Make Improvement Trust part of Municipal Corporation/Authority
▪ Merging Local Government/ Town Planning Departments
▪ Making Ludhiana Corporation-a role model of  good governance.
▪ Holding direct elections to the posts of Mayor/ Deputy Mayor for

accountability, good and responsible governance
▪ Strengthening/capacity building of Ludhiana Corporation in terms of

--structure / manpower / resources/functions /operation/authority/
responsibility

▪ Creating an effective/ efficient mechanism for grievance redressal- Involving
communities.

▪ Making urban governance citizen centric
▪ Adopting best practices to improve transparency, grievance redressal and

accountability.
▪ Improving service delivery at minimum cost.
▪ Promoting transparency/objectivity in all public transactions/decision making.
▪ Involving Ludhiana Architects/ LAA/ NGOs / CBOs in planning, development,

poverty alleviation programs
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Ludhiana Smart City Mission- Finance

▪ Improving financial base of the city --through effective governance; levying
and efficient collection of taxes due.

▪ Making revenue structure- broad based/ diversified, vibrant and resilient
▪ Rationalizing pricing of urban services on the principle of “USER MUST

PAY”.
▪ Optimizing available resources --through prioritization/ improved

management.
▪ Adopting standard accounting policies and practices
▪ Making service delivery effective/efficient.
▪ Limiting expenditure on manpower / non-plan activities.
▪ Making levy/ collection of property tax/ advertisement tax, simple,

user-friendly and  more efficient
▪ Leveraging municipal land for generating resources for city development.
▪ Making use of good practices in urban development for resource generation
▪ Ludhiana Smart City Mission- Mobility
▪ Creating additional alternate rail/ road based regional transport network for

rationalizing  inter/ intra city traffic.
▪ Relocating ISBT/ Truck Stand to minimize heavy traffic.
▪ Planning for people and not for vehicles.
▪ Planning for accessibility not mobility.
▪ Promoting pedestrianization/ cycling.
▪ Promoting mass transportation--improving quality and operational efficiency

of public transport- to reduce the traffic congestion in the city.
▪ Regulating number of three wheelers and making them green using CNG as

fuel.
▪ Minimizing /discouraging --personal vehicles— using hourably based paid

parking
▪ Minimizing --unauthorized sub-division of land
▪ Stopping culture of --converting residential streets into commercial streets
▪ Rationalizing FAR/Height
▪ Decongesting central core
▪ Moving wholesale/ bulk material markets from core/congested areas to

outside congested are
▪ Creating dedicated complexes for - Medi-city, Education city, Cultural city
▪ Creating dedicated complexes for hosiery, cycle-parts, machine tools, tractor

parts, auto parts
▪ Moving all polluting industry from residential areas to dedicated zones
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Ludhiana Smart City Mission- Follow good practices

● Create Integrated Command Centre for;
❏ Monitoring Covid-19 -- hot spots
❏ Delivery of Health Services
❏ Managing encroachments on public land
❏ Controlling Traffic and Transportation
❏ Managing Parking
❏ Addressing public grievances
❏ Monitoring unauthorized construction
❏ Monitoring solid waste management
❏ Delivery of Services- water supply, sewerage etc
❏ Managing Open spaces
❏ Managing street lighting,
❏ Making major institutions- zero water/waste/ energy
❏ Creating open Gyms for public in parks
❏ Creating/Restoring water bodies
❏ Treating 100% sewerage- Recycling waste water
❏ Creating Smart Streets
❏ Creating dedicated Parks for Senior citizens
❏ Creating new parks / open spaces/ City forests

● Actively Involving universities and higher technical institutions in the process of
making Ludhiana Smart City, by promoting research and development in the art
and science of planning, development and management of smart city.

● Innovatively landscaping and beautifying all entry points to the city with proper
designing and development to give a distinct feel of the city to the visitors

● Launching an intensive and extensive plan of landscaping the city.
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● Landscaping traffic rotaries in the city involving commercial / industrial/
institutional establishments under a well- defined policy for private players to take
care of planning, designing, construction and maintenance

● Instituting annual awards for best maintained green spaces in the categories of
residential/ commercial/ industrial and institutional premises.

● Hosting dedicated festivals/fairs to commemorate the city strength, glory, growth
and development.

● Creating dedicated area for the Rehri Markets to make city free from the menace
of Rehris

● Creating an international level convention center in the city to make it nerve
center of state  innovation and entrepreneurship.
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Approaching Inclusive Housing in Urban India

Abstract

Considering the contours and breadth of physical, social and economic connotations
of housing, providing adequate shelter remains priority for all national and state
governments, Habitat-II also included, “Housing for All”, as the universal goal to be
achieved by all nations. However, due to number of externalities involved, housing
remains elusive for large number of urban residents and beyond the affordability of
majority of urbanites. Operational mechanism of housing market has pushed large
number of urban migrants on the fringe, excluding them from formal process of
owning/ renting an appropriate shelter. Studies and estimates made by various
committees, set up by Government of India, have shown ever widening gap between
demand and supply of urban housing with more than 99% shortage in the
economical weaker sections and low income groups. With ever widening mismatch
between supply and demand , urban housing shortage for the year2022 has been
estimated to be of the order of 30 million dwelling units .Enormity and complexity of
problem involving, ever rising land values; high degree of land speculation;
cumbersome and time consuming process of project approvals; multiplicity of
agencies involved; high cost and low availability of financial resources; ever rising
cost of materials; outdated and inefficient building technologies; poor project
management; high incidence of taxes and charges levied and extent of
investment/resources required have made ,achieving national goal of housing for all
by 2022, a complex task. Considering the Indian context and enormity of problem,
paper suggests adoption of innovative strategies; making land market more efficient;
providing larger financial resources at lower cost and leveraging the potential of
private/co-operative sectors besides removing all roadblocks and rationalizing all the
processes which are hampering the creation of affordable housing ,to make housing
for all a distinct reality.
Key words: Land, Construction Technology, Project management, Private Sector

Introduction

India is fast urbanizing with Census 2011, recording the population of Urban India at
377.10 million with level of urbanization at 31.16% as against 279 million in 2001
when level of urbanization was of the order of 27.8%. Census 2011 will be known as
landmark in the demographic history of India for the reason that for the first time
urban areas added more population (91 million) as compared to its rural counterpart
(90 million) during the decade 2001-2011. Based on the prevailing urban growth rate
of 3.18% against 1.22% for rural India , it is estimated that by the year 2031, urban
India will house 590 million people out of a total population of 1400 million*(
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McKinsey Global Institute Report- India’s Urban Awakening: Building Inclusive Cities,
Sustaining Economic Growth)and by 2051, urban and rural areas will have equal
share with total population placed at 1600 million.

Census data for the year 2011 reveals existence of large variations at state and
regional level with regard to level of urbanization and distribution of urban population
marked by high degree of concentration observed in large cities with every 6th

urbanite living in 4 super- metros of India namely Mumbai, Kolkata, Delhi and
Chennai, 42% urban residents housed in 53 metropolitan cities and more than 70%
urbanites preferring class 1 cities. Concentration of population in urban centers is
becoming more and more pronounced with number of urban centers going up from
5161 in 2001 to 7935 in 2011 and million plus cities (Metropolitan Centers) recording
50% increase, with numbers going up from 35 in 2001 to 53 in 2011. It is estimated,
number of such centers will be 85 in 2031 and 100 in 2051. Out of 26 ten million plus
cities of the world, three cities namely Mumbai, Kolkata and Delhi are located in
India. As per estimates made by the United Nations in its report, ‘World Urbanization
Prospect, The Revision 2014’, the number of such cities will go up to 7 in 2031 and
9 in 2051 with Delhi ranking second among largest urban agglomerations in the
world.

Indian cities are no different from the global pattern where growth and development
is marked by deprivation and opulence. Despite distinct advantages and critical role,
urban centres have not been growing in a planned and rational manner. Emerging
urban scenario on Indian canvas portrays large number of slums over-shadowing the
city growth; where slums and state-of-the-art buildings rub shoulders; where poverty
and prosperity compete; where unplanned development has emerged as the order of
the day; where informal sector govern the growth and development of cities and
where basic amenities and services are eluding the majority of urban residents.
Urban centres continue to face problems of acute housing shortage and rapid
uncontrolled growth resulting into haphazard expansion with sub-standard
infrastructure, adversely impacting the quality of life of majority of urban residents.
The existing inadequacies have resulted into uncontrolled rapid growth and
proliferation of informal sector. Poverty, population, pollution and inadequate housing
have emerged as the major issues and greatest threat to the urban living.

Housing
As provider of social security, distinct identity and assured quality of life, securing
ownership of an appropriate home has emerged as the lifetime ambition of every
individual and family. Besides social connotations, housing has major economic
implications for both human beings and nations. Being one of the key promoter of
industrialization, with more than 290 industries involved in producing materials used
in the construction, housing has been found to be one of the largest contributors to
the economy besides providing large employment to both skilled and unskilled
manpower. Considering the multiple connotations, providing housing has emerged
as priority for both society and nation. In order to focus on housing, number of steps
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were taken and housing policies were put in place by the Government of India. First
such policy put in place in 1988 aimed at providing shelter to all with the objective
that every family must have a dwelling unit of appropriate quality and space, duly
supported by basic amenities of life. This was followed by National Housing Policy,
1994 which focused on transition of public sector role from provider to facilitator. The
policy also enlarged the scope of housing by making it integral part of neighborhood
and city. However, National Urban Housing and Habitat Policy 2007, was the first
policy, which made urban housing as the theme and emphasized the need for
providing and promoting housing on a large scale in urban areas with priority for
EWS and LIG categories. June 25, 2015 marks a watershed in the history of housing
with Prime Minister of India launching Pradhan Mantri Awas Yojana (PMAY) to
provide housing to all by the year 2022, when India completes 75 years of
independence. Based on the efforts made, housing sector is being given priority and
ranks high on the agenda of state and central Governments.

Since migration constitutes fair proportion of urban population growth, accordingly,
providing shelter becomes all the more critical for orderly development of urban
areas and providing appropriate quality of life. In India, majority of migrants are from
lower economic strata of financial pyramid with poor capacity and ability to rent a
house etc which makes securing appropriate shelter for majority of urban residents
more difficult. With ever-rising land and building material prices besides large
financial resources required for creating appropriate shelter through legal means,
the poor urban residents and rural migrants have no option but to encroach upon
available public and derelict land in the city to create temporary and makeshift
arrangements due to poor financial capacity. This leads to mushrooming of slums,
jhugi jhompris and shantytowns in urban areas. This pattern of urban growth has
high visibility in large urban centres with 54% of population living in slums in Mumbai
whereas Kolkata’s share is placed at 33%. In India more than 60 million people are
residents of slums and shanty towns and the proportion is increasing rapidly. The
makeshift shelter, lacking in the basic necessities of life and proper air, light and
ventilation leads to poor health and hygiene, with poor quality of life emerging as the
natural corollary of urban living for these migrants. With shelter made on the
encroached public/private land, the poor are in perpetual fear of being displaced by
the parastatal agencies with possible destruction of makeshift shelter. The fear of
demolition acts as a major deterrent for poor to improve their shelter, with savings
available at their disposal, leading to ever increasing housing shortage with gap
between demand and supply getting wider and wider.

Housing Shortage
Technical Group constituted by Ministry of Housing and Poverty Alleviation
(MHPUA), estimated urban housing shortage at 18.78 million dwelling units in 2012,
out of which 95.6 per cent belong to LIG and EWS categories. Based on current
trend of increase in backlog of housing, 30 million houses would be required by the
year 2022 to achieve the national goal of providing affordable shelter for all.
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Despite the fact that large volume of housing stock has been created since the
involvement of private sector but shortage of housing has increased over the years
because majority of housing created falls under the category of higher and upper-
mid housing segments for the reason these categories fetch high premium over the
low income housing. Housing for the poor and EWS categories is essentially being
looked after by the parastatal agencies and to some extent by the private
developers, who are required to provide housing stock for economically weaker
sections to meet the legal obligation of license granted to them for setting up
colonies/ townships. But in majority of cases such obligation is discharged in the
shape of plots, which are beyond the affordability and capacity of the poor to pay for
the cost of land and make construction of the minimal shelter. Accordingly, these
minimal opportunities are siphoned off by the speculators and high income
categories. With limited capacity and resources available with parastatal agencies,
housing for the poor has remained in perpetual neglect and shortage. Ever rising
cost of land, cost of construction and large number of externalities have put housing
beyond the affordability of majority of urban residents. Operational mechanism of
housing market has pushed large number of urban migrants on the fringe, excluding
them from formal process of owning/ renting an appropriate shelter. However,
considering enormous shortage of housing in these categories, existing shortage can
be leveraged as an opportunity to create housing stock for LIG/EWS categories,
based on their affordability.

Affordable Housing for Poor
Affordable Housing, as a concept, approach, strategy and opportunity, has been
gaining currency and attracting attention of providers and developers involved in
housing because of the focus of the government to create larger stock of housing for
the economically weaker sections based on their affordability. However, affordability
cannot be precisely defined because of large number of variables and determinants,
involved into the making of affordability. ‘RICS Report on Making Urban Housing
Work in India’, defines affordability as provision of ‘adequate shelter’ on sustainable
basis, ensuring security of tenure within the means of the common urban
households. Further, Affordable Housing is that which is provided to those whose
needs are not met by the open market . KPMG Report on Affordable Housing- A
key Growth Driver in the Real Estate Sector’ has defined affordable housing , ‘in
terms of three main parameters, namely income level, size of dwelling unit and
affordability .US Department of Housing and Urban Development defines housing
affordability in terms of expenditure of household on housing as proportion of annual
income that should not exceed 30% of the total income. Task Force on Affordable
Housing set up by Ministry of Housing and Urban Poverty Alleviation, 2008, has
defined affordable housing in terms of, size of dwelling and household income
whereas JNNURM Mission has defined affordable housing in terms of size of
dwelling units involving super built up area/carpet area and EMI/Rent not exceeding
30-40% of gross monthly income of the buyer. Government of India has put a
ceiling of 30 sq.m of carpet area along with other conditions as the limit for EWS
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category housing under PMAY. Jones Lang LaSalle has defined affordable housing
in terms of volume of habitation instead of area, provision of basic amenities, cost of
the house (including purchase cost and maintenance cost) and location of the
shelter.
This definition enlarges the scope and dimensions of the concept of affordable
housing by:

● Adopting volume based approach instead of area, for the size of the
dwelling unit, providing more flexibility in designing .

● Adopting provision of the minimum physical and social infrastructure on
prescribed norms, as the basis to ensure appropriate quality of life .

● Making cost of shelter broad based by including operational and
maintenance cost for a reasonable period to the actual cost of the house.

● Making project attractive and affordable by limiting the cost and travel time
between place of work and place of living

Based on the studies made and analysis carried out, highest gap between demand
and supply of housing is found to be in the annual income range of Rs 2-3 lakhs
because of the limitations imposed by minimum disposable income surplus placed at
30-35%. This considerably reduces the capacity of this income group to own shelter,
which is highly cost- intensive. Based on the defined norms and the concept given
above, the cost of the dwelling unit in the affordable category calls for rationalization
to be brought within the affordability limits. The cost of house can be made more
rational and affordable if developer’s margin is lowered down and cost of
construction is reduced using state of art/ cost effective technologies, cost- effective
local building materials, materials made from waste and production of houses on a
mass basis leading to economies of scale. Affordable housing is said to be
essentially a volume game and not a margin game. However location, cost of land,
FAR, density, number of dwelling units permitted per unit area and government
charges will be major determinant of cost of dwelling unit. Considering the present
status, housing cost can be made affordable with the enabling environment, active
involvement of beneficiaries, innovative technologies, cost-effective materials and
supportive policies of the Government

Issues in Developing   Affordable Housing
Housing, is both labour and capital intensive activity with land and construction as
the major components. Considering the multi-lateral implications of the housing,
there are large numbers of economic, regulatory and urban challenges in developing
the affordable housing. Ever rising cost of land and cost of construction are the
constraints that have emerged on the supply side whereas lack of access to home
finance is the major demand side constraint. Based on the existing scenario, major
issues identified in developing adequate housing have been enumerated below :

a) Low  availability of developed land
Low availability of developed land remains a major challenge in the domain of
creating adequate housing stock in India. With 2.4% of global land and 16.7% of
world population, India is under perpetual shortage of land needed to meet the basic
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requirements of more than 1.21 billion Indians for food, clothing and shelter. With
rapid urbanization and industrialization, asking for more and more land to be brought
under non-agricultural uses, the pressure on the land is increasing rapidly. With low
land-man ratio coupled with ever rising demand and numerous constraints emerging
out of speculation, legal framework, planning tools and building bye-laws, the supply
of developed urban land is diminishing very fast and accordingly, cost of land rising
very rapidly, making the cost of shelter highly unaffordable for majority of urbanites.
Major issues leading to shortage of urban land have been identified as:

i) Excessive parastatal control on the development of land;
ii) Lack of marketable land parcels;
iii) High degree of encroachments on public land;
iv)  Poor land information system;
v) Cumbersome legal and procedural framework for sourcing land;
vi) Restrictions imposed by the planning mechanism including master plans,
zonal plans etc; and
vii) Restrictive government policies and approach.

b) Rising Threshold Cost of Construction
Construction cost is estimated to constitute 50-60% of the total selling price in the
case of affordable housing. In order to make the housing cost-effective and
affordable, it will be critical to optimize the cost of construction. However, due to
rapidly rising cost of building materials, cost of labor, cost of transportation,
government levies and globalization and liberalization of economies, the cost of
housing is rising  rapidly.

c) High degree of Government charges
Charges levied by the parastatal agencies for granting change of land use,
approval of the layout and building plan, licensing fee, internal and external
development charges, registration of land and registration charges for the finished
house etc are major contributors to the escalation of the cost of the house.
These would need rationalization and brought to the realistic level in order to
promote affordability in the housing sector.

d) Rigid land use planning
Existing pattern of urban planning has done more damage than good to the urban
fabric .Master Plans, Development Plans, Controlled Area Plans prepared for the
rational growth and development of the city and periphery do not provide space
for most of the urban residents and migrants. The informal sector and poor find
no place in the planning process/strategies. This leads to their exclusion and
their demand for shelter and employment remain unfulfilled. For making
affordable housing a reality, mechanism, approach, intent, content and scope of
these plans need to be re-defined by making poor and informal sector integral
part of city planning and development process.

e) Irrational Building Bye-Laws
Existing Building bye-laws and subdivision regulations are fast leading to
emergence of large number of operational inefficiencies in land utilization, poor
space utilization, use of cost-effective and state of art building materials and
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construction technologies .These need critical review on priority for optimizing
land resource and adopting cutting edge technologies.

f) Delay in Project Approvals
Complicated procedures, cumbersome processes, involvement of large number

of personnel, duplications of processes/procedures and lack of decentralization of
powers, invariably result in delay in approving the projects and building plans
(16-24months) leading to time over- runs and cost over- runs . Delays in project
approvals are estimated to add 25-30% to the project cost. For making affordable
housing reality, project approvals must be put on fast track and made time bound.

g) Lack of access to cheaper housing finance
Lack of access to cheaper housing finance for low income groups has its genesis
in the non- availability of large number of documentations involved in approvals
based on providing securities, proof of assured sources of income and residential
address etc, which needs rationalization and simplification for increasing access
to housing.

h) Multiplicity of agencies  involved
Study made by the KPMG and NAREDCO (2012) has revealed that real estate
projects are required to pass through 150 tables in about 40 departments of
central, state and urban local bodies before approval is granted which invariably
delays the projects and makes housing cost-inefficient.

i) Outdated and irrational legal frame work
Existing legal framework has put spokes in creating adequate housing stock in
the country. Rent Control Act has emerged as the major road block in creating
adequate rental housing stock. Legal framework needs rationalization, review and
revision on priority to make housing for all a reality.

j) Non- involvement of Private Sector
Considering the magnitude of the backlog, resources involved and spread of the
housing shortage, it appears a difficult task for the government to create
adequate housing stock of its own. Involvement of all the stakeholders will be
critical for achieving the goal of housing for all. Role of private sector, which has
been marginalized, will be critical in creating large housing stock for the poor
considering the resources, innovations, technology and operational efficiency
available with private sector.

k) Outdated technologies and poor project management
Outdated technologies and conventional methods of construction besides poor
project management have invariably led to the wastage, delays in
construction and rising cost of dwelling units.

l) Non- availability of Trained manpower
Despite the fact construction sector is one of the major contributor to the national
economy and provider of the largest employment, still the sector is dominated by
manpower that has no understanding, training and expertise available with them
to undertake construction in a scientific manner. This invariably results in delays,
wastage, cost and time- over run. Absence of institutions for imparting formal
training in the domain of art and science of construction, new and emerging
building technologies and materials besides low priority accorded to skill

JIT KUMAR GUPTA 62



development has led to construction sector becoming highly inefficient and
unproductive. This calls for creating a pool of trained manpower to bridge the gap
between demand and supply to create large housing stock at the most
competitive cost within a given time frame.

m) One Solution fit all Approach
Considering the existing scenario, it is observed that present approach to housing
shortage does not look at the fine grains of housing typologies required to meet
the housing shortage and is limited only to the EWS and LIG housing.
Considering the large number of migrants and persons who come to urban areas
for working, learning and staying for a short period, formal housing should not be
the only choice and option for shelter. For such residents rental housing, creating
temporary shelter and hostel type accommodation would suffice which requires
lesser resources and funds forcreation . Thus a variety of living spaces need to
be created to overcome the shortage.

n) Lack of Research and Development
Major cause of housing maladies have their roots and genesis in the absence of
adequate research in the area of housing typologies, building materials, building
technologies, standardization of building components, pre-fabrication ,
pre-casting and other related issues which can lead to creation of large housing
stock on the affordable basis. Few institutions, which exist have failed to deliver
the result due to various internalities and externalities. There is need to focus and
accord high priority to research and development by creating more institutions at
regional, state and national levels duly supported with adequate resources and
manpower to launch housing on fast trajectory.

o) Absence of Adequate and Reliable Data on Housing
Country is still in search of adequate and reliable data, both qualitative and
quantitative, which can realistically showcase existing scenario with regard to
housing shortage, housing stock, housing need and demand, congestion, derelict
housing and housing requiring replacement, up-gradation and improvement.
Absence of factual data has led to creating mismatch in policy framework and
ground realities, making policies and program which has number of limitations,
inadequacies in projections made for housing needs at national, state and local
level. Creation of adequate and reliable data bank would be critical for making
realistic assessment of status of housing and putting in place rational policy
framework for housing.

WAY FORWARD
Conventionally, housing for EWS/LIG sections of the economic/social pyramid has been
largely the responsibility of the parastatal agencies with limited role assigned to the
private sector. Considering the large demand for housing in this segment, most of the
developer’s have started working on the affordable housing to explore the depth,
breadth and length of the demand on a long-term basis. With major initiatives in the
urban development being taken at the national/ state level including launching of
National Urban Housing and Habitat Policy, 2007(NUHHP); Jawaharlal Nehru National
Urban Renewal Mission (JNNURM) 2005; Basic Services for the Urban Poor (BSUP);
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Integrated Housing and Slum Development Program (IHSDP); Rajiv Awas Yojana (
RAY) , Affordable Housing in Partnership (AHIP) and the Pradhan Mantri Awas Yojna
(PMAY), 2015 focusing on the lower end of the pyramid, affordable housing has
emerged as the priority area. Further, industry analysts and developers have started
believing that if the government takes the initiative to remove the roadblocks, the
segment could move to fast track. Developers feel it is possible to have a profitable
proposition in affordable housing if the project and cost management are made very
strong. Improved technologies can help in reducing timeframe and cut down cost of
construction to a large extent. Context of design of dwelling unit and standardization of
housing units/components can help in cost reduction. Further, economies of scale and
developing a standard product can keep the cost low. Thus project design and
construction management can lead to making the affordable housing projects risk free
and profitable, considering the huge latent demand with salability not an issue. To create
large stock of housing in the country and to put affordable housing on fast track of
growth and development, following options are suggested:

● Adopting project based approach
Considering elements of cross-subsidy and cost - reduction, a project based
approach should be adopted for creating mass  housing. Housing project should
invariably involve mixing of all categories  including HIG, MIG besides EWS and
LIG, to make project viable and self-sustaining. Making provision and addition of
commercial component would help in making  project profitable and attractive for
both public and private sectors.

● Promoting strong project and cost- management
In order to minimise time span for completion of the project, bring high degree of
cost- efficiency and to eliminate time and cost-over run, it will be critical to adopt
strong project and cost- management approach in the planning, designing and
construction of the project to achieve the desired results.

● Adopting Single Window Clearance
For ensuring early completion of the project and to avoid any cost escalation, it
will be important to put in place an effective and efficient mechanism of single
window clearance to ensure approval of the projects on a time bound basis within
a prescribed time frame not exceeding three months.

● Creating Land Bank
In order to ensure the creation of large stock of affordable housing through the
active involvement of private sector, it will be important to put in place a dedicated
Land Bank for making available off the shelf land parcels ,with all required
clearances, to developers under a Joint Venture .

● Adopting Innovative and state of art architectural designs
Innovative and state of art architectural design would be a pre-requisite for
creating cost-effective affordable housing. State of art architectural design will
provide for highest building efficiency, optimum utilization of land resource,
optimum structural design, cost-effective building technologies/services, use of
large prefabricated components and minimum of maintenance and upkeep.
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● Promoting Green Buildings
Designing affordable housing on the concept of Green Buildings will help in
considerable reduction of operational cost of the house over the entire life cycle of
the building due to reduced energy and water consumption besides lower
generation of waste to make the dwellings really cost-effective and sustainable.

● Promoting Standardisation of building components
Standardisation of various building components, based on available size of
materials to promote pre-fabrication, reduce wastage, minimise cost, promote
quality and achieve economy of scale will go a long way to reduce time frame of
construction and labour component for the housing.

● Providing Higher Floor Area Ratio/ Density
Floor Area Ratio and Density are the two major determinants for achieving
optimization of land resource and rationalizing the housing cost. Making available
higher Floor Area Ratio and redefining density accordingly will help in optimising
land utilisation, create larger housing stock and making housing cost-effective by
lowering cost of land for each dwelling unit.

● Adopting State of Art Building Technologies
Promoting state of art and cost-effective building technologies will be critical in
reducing not only period of construction but also and lowering the cost of
construction.

● Reducing and rationalising government levies, charges, fees and taxes
Government charges, fees, taxes etc form considerable proportion of the total
cost of housing. In order to reduce the cost of the house, it will be desirable that
these charges are rationalised and minimised, to make housing affordable in real
sense of the term. Reducing these charges would involve redefining land use
conversion charges, plan scrutiny fee, internal and external development
charges. In all affordable housing projects, no land use conversion and licensing
charges should be levied, building scrutiny fee should be charged @25% of
prescribed rates whereas EDC should be charged @50% for EWS and@ 75% for
LIG categories. Haryana model for affordable housing can be considered for
adoption with appropriate modifications.

● Creating Long term Tie Up of conventional materials
Due to longer gestation period of the projects and other externalities, it is
observed that not only the cost of essential materials invariably goes up but also
sometimes their supply is also disrupted, which adversely impacts the
sustainability of the project. In order to hedge the project against the
cost-escalation of essential materials including cement, steel, bricks, tiles sand,
wood etc and to ensure the assured supply of critical materials during the project
life cycle, it will be desirable to have long term tie up with the producers/suppliers
of such materials.

● Using locally available building materials
Using locally available building materials and materials based on industrial and
agricultural waste would be critical for promoting cost-effectiveness and utilizing
waste. Accordingly, government should encourage research and development
and promote industries producing materials from industrial and agricultural waste
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in order to increase the availability of cost-effective materials and reduce
depletion of non-renewable resources used for creating conventional building
materials.

● Adopting co-operative based approach
Creating co-operative societies of beneficiaries, adopting co-operative based
approach and promoting co-operative culture would be vital for involving
stakeholders, sourcing their support and resources for creating adequate housing
stock, minimising transfer of such units and procuring easy loans from financial
institutions.

● Treating Affordable Housing a volume Game
Affordable housing is not be treated as a profit game but a volume game based
on the principle of creating large housing stock with minimum cost, within a short
span of 18-24 months and disposing off the entire stock within the time span of
the project. Taking up large housing projects with number of units ranging from
1000-1500 for promoting economy of scale have proved to be highly successful in
promoting affordable housing.

● Separating ‘Right to Shelter from Right to Ownership of Shelter’
For achieving the objective of housing for all the, ‘Right to shelter must be
separated from Right to Ownership of Shelter’. This concept will help in
promoting optimum utilization of the available housing stock, minimising
speculation and eliminating transfer of affordable housing to non-beneficiaries/
higher strata of society.

● Shifting Approach from Ownership to Shelter
Considering the gigantic task of housing the second largest population of the
planet with limited availability of land and resources, India should close the option
of creating ownership for housing for all. Making available shelter should be the
focus of all the housing policies and programs launched by parastatal agencies
This will help in creating large volume of housing stock in the country and will
minimise the multiple ownership of houses besides putting all housing stock to
use. Vacant houses count in the country shall also become lower with housing
requirements rationalised.

● Encouraging Construction of Housing
Housing should be made cost-effective and time efficient, ensuring adequate
returns. Government must leverage the strength of the stock market to generate
funds for housing which will help in overcoming the shortage of funds for
construction of housing in the country. In addition, all development authorities
should be mandated to promote housing construction at local level.

● Promoting Rental Housing by State Agencies
In addition to rationalising the Rent Control Act, Government must mandate that
houses constructed by the State Agencies should not be put on outright sale and
should only be created as Rental Housing made available to all the migrant, poor,
students and those who are in need of shelter in the city. Such a strategy will not
only help in having ready access to shelter for the migrants, but will also eliminate
the emerging problem of mushrooming of slums in the cities. However, rent fixed
for the housing should be both reasonable and affordable. Offering variety of
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shelter options, should be based on affordability of the hirer. Government must
come out with innovative options to make shelter for all a distinct reality. Rental
income coming from such housing, on continued basis , for a period spanning
over 30-50 years, will help make the state housing agencies self-sustaining and
self-reliant. However, specialised agencies will have to be hired for all estate
management besides ensuring proper maintenance and upkeep of the housing
stock created. Considering the distinct advantage rental housing holds, funds
allocated under PMAY(U) needs to be used for rental housing so as to avoid
undue hardship caused to the migrants in the urban settlements. Strategy could
also be adopted for solving the problem of slums in the urban area, by leveraging
the potential of land occupied by the slums and creating large stock of rental
housing rather than housing under exclusive ownership.

● Creating Multiple Options for Shelter
Multiple options of providing affordable shelter needs to be considered on priority
based on affordability, family size, shelter requirements, marital status, type of
avocation, skill, tenure etc. Night shelters, mobile housing, bachelor/single
accommodation etc at various places should be used as options for augmenting
shelter and minimising quantum of formal and expensive housing.

● Creating Built up Houses for EWS in  Private Colonies/Townships
Reservations made for the LIG & EWS categories in the approved
colonies/townships, under the legal framework, must be mandated to be provided
in the shape of built up houses in order to create readily available affordable
housing stock in various cities. Existing provision of providing plots for these
groups must be dispensed with and replaced with built up houses. In order to
avoid the misuse such parcels of land should be transferred to the Housing
Board/ Development Authority, who should be mandated to construct such
houses and make them available to identified beneficiaries. In addition, the
proportion of such housing to be constructed must be increased keeping in view
the prevailing housing shortage. Reservation should be made irrespective of the
size of the colony or group housing. Under the Pradhan Mantri Awas Yojana
(PMAY), the proportion of economically weaker sections housing placed at 35% ,
minimum project size under PPP model to be 250 houses with carpet area of the
house limited to 30 sqm, needs to be adopted and made integral part of state
and local legal framework.

● Rationally Siting of the affordable housing projects
Siting of the mass housing projects will have to be done with utmost care and
caution in order to ensure success and viability of the projects. Such projects
should not to be constructed far away from place of work leading to considerable
loss of time in travel and increased expenditure on travel. Making available cost-
effective, efficient and reliable public transport from the project area would be
critical to promote the acceptability/success of the project.

● Providing Essential/ Basic Amenities as Integral Part of Project
Basic amenities involving education, healthcare , recreation , child care,
shopping,  community centre, open spaces etc should be made integral part of
the project to make it self- contained and self-sustainable.
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● Making Optimum Use of  Peri- urban areas
Peri- urban areas in metropolitan cities with basic infrastructures, services and
transport should be permitted to be used for creating affordable housing due to
lower prevailing land cost.

● Formulating  well defined, transparent and objective guidelines
Formulating well defined, transparent and objective guidelines with a networked
system of sharing information, would be critical and essential for identifying right
beneficiaries  eliminating speculators, minimising multiple ownership  and illegal
transfer/ sale  of units at the local ,state and national level.

● Using PPP Model
Housing, being largely a private sector activity, leveraging land for market based
strategies and PPP models, would  help in improving supply of affordable
housing.

● Creating Revolving Fund
Promoting easy access to institutional finance at an affordable cost for creating
cost-effective housing through a dedicated Revolving Fund, created at the
national and state level with contributions made by central  and state
governments, urban  local bodies, development authorities and assistance
provided under different centrally and state sponsored schemes, would be a
pre-requisite, critical and essential to ensure  creation of affordable housing on
large scale. Under the recently launched PMAY scheme, rate of interest  has
been pegged @6.5% with a central grant of Rs one lakh per house for slum
re-development projects to make them viable.

● Involving Beneficiaries
Active involvement and participation of beneficiaries ,in cash, kind or both , in
project would be critical for the success of the project involving slum up-gradation
and provision of shelter.

● Making land market more efficient
Making land market more efficient by streamlining the land ownership record,
rationalising stamp duties, minimising benami transactions, eliminating
speculation by taxing vacant urban lands, minimising monopolisation, regulating
land use conversion, creating dedicated land use zones for affordable housing in
the Master Plans, rationalising building  bye-laws, zoning regulations ,
development controls, densities, ground coverage, floor area ratio, height etc
would be pre-requisite  for making land market more efficient and promoting
affordable housing.

● Promoting Large Ticket Size of the Project
Studies  and analysis of ongoing housing projects have revealed that affordable
housing projects having area in the range of 15-35 acres, with number of dwelling
units ranging between 1500-3500, located not beyond 20-25 kms from the city
centre of metro cities, with area of dwelling units ranging between 250-350 sft,
constructed as low rise G+3/G+4 walk up apartments , completed within 18-24
months and provided with all basic amenities have proved to be successful and
should be taken as  role model for constructing the affordable housing.
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● Shifting Housing from Construction to Manufacturing
Housing is known to be an activity which requires lot of planning, designing, time,
materials, supervision for construction, which acts as a major deterrent to people
having resources to construct houses. In order to create quality housing with
minimum cost and best of quality, eliminating hassles of the material
procurement, sourcing labour, hassles of supervision etc, it will be appropriate to
shift the approach from construction of houses to manufacturing of houses  and
from on-site construction to off-side manufacturing, based on technology of
pre-fabrication. Large scale manufacturing of building components outside the
site and their standardisation will help making housing construction highly   time-
efficient besides reducing considerably wastage of material , which normally
happens in traditional construction.

Based on the options suggested above, it appears that providing affordable housing can
become a reality only if concerted efforts are made in tandem and in a holistic /
sustained manner by all the stakeholders including Governments, parastatal agencies,
financial institutions, private sector, builders, developers, colonizers, industry, and
professionals including Architects / Engineers/Planners etc. Affordable housing friendly
policy framework will have to be put up on priority by the government, providing
required incentives and removing all roadblocks to achieve the desired objectives. Role
of parastatal agencies shall be that of facilitators rather than providers with key
responsibility given to the private and co-operative sectors. Reform linked policy
framework ,calling for making land market effective and efficient; cutting down
government levies/fees/taxes; promoting industries involved in producing pre-fabricated
components and making building materials from waste; providing housing loans at
concessional and affordable rates with flexible options of repayment; making landowners
active partners in creating affordable housing on a mass scale and making all
stakeholders work in a concerted/committed manner ,would be critical in making
affordable housing a reality in the Indian context. Looking at the role and importance of
housing, affordable housing can be effectively leveraged to create/ expand large job
market for unskilled/ semi-skilled rural migrants; revitalize Indian industry; promote
economy; achieving high growth rate and marginalizing poverty in urban India. Housing
as a sector can be effectively leveraged in making urban centers smart , more
productive, more effective, highly efficient, more healthier, better habitable, better
organized, well planned and more sustainable with assured quality of life.
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MAKING INDIA SLUM FREE- ISSUES AND OPTIONS

1. INTRODUCTION

Housing has been globally accepted, recognized and valued for its critical role
and importance, as determinant of growth, development and quality of life of
human beings, communities and nations. Good homes give families a base to
build the foundations of empowered society; provide people physical and
financial security and create healthy living. Considering housing a basic human
necessity, UN has asked nations to accept and grant the ‘Right to Adequate
Housing,’ as the basic human right. Considering multiple connotations of
housing, both as provider of identity, security and determinant of quality of life,
besides promoting economy, generating employment, leveraging industrialization
and rationalizing growth and development of human settlements, providing
‘Housing for All,’ has been accepted by Government of India as prime objective
of National Housing Policy and Prime Minister Awas Yojna (PMAY-U/R).
Despite ranking high on the development and welfare agenda of nations globally,
adequate housing still remains elusive for millions of urban and rural dwellers.
The right to adequate, affordable housing is promised in the constitutions and
laws of more than 100 countries, but these rights remain often inadequately
implemented. There exists currently a worldwide shortage of affordable housing.
UN Habitat Report on, Right to Adequate Housing, finds, ‘Well over a billion
people are not adequately housed. Millions around the world live in life or health
threatening conditions, in overcrowded slums and informal settlements and
conditions, which do not uphold human rights and their dignity’. India Habitat III
National Report, 2016, identified 65.49 million urbanites living in slums besides
1.77 million counted as homeless - without any kind of shelter, roof and walls
(Census2011).
Massive growth of population has wide ranging implications for providing
appropriate shelter to ever
growing numbers. With India
treading on the path of rapid
and massive transformation
from rural to urban, situation
is likely to become all the
more critical in cities and
towns. Considering large
contribution made by the
urban centers to the national
economy, (estimated to go up
to 80 percent by 2050),
improving productivity &
operational efficiency of urban
centers assumes importance.
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Efficiency and productivity of urban centers closely hinges upon how safe, livable
and healthier these settlements are and what kind of quality of life, options of
shelter and opportunities of gainful employment they offer to their inhabitants.
Accordingly, for promoting rational and sustainable development of urban
settlements, making adequate provision for appropriate shelter for all the urban
residents besides providing supportive basic infrastructures, amenities and
services, is gaining currency. Even World Assembly of Nations (Habitat –II) and
17 Sustainable Development Goals defined by UNO have endorsed the twin
goals of “Ensuring adequate shelter to all and making human settlements Safer,
Healthier, more Livable, Equitable, Sustainable and more Productive”, to make
this planet a better place to live and work.

2. ISSUES RELATED TO HOUSING FOR POOR

Perpetually in deficit, with demand invariably chasing supply, housing as a sector,
has always been found to be most challenging and demanding. Demand for
housing has never been static, it is always evolving and devolving. Considering
its locational context, fixed nature with zero mobility, making adequate provision
of housing in all human settlements remains most difficult and challenging task.
Looking objectively at the entire context of housing, it can be safely concluded
that Indian housing scenario remains beset with problems like; ever growing
shortage of housing for the urban poor; lack of basic infrastructure;
overcrowdings of buildings on land and people in the building, multiplicity of
squatter colonies, haphazard and unplanned growth, mushrooming of slums; lack
of financial resources; encroachment on public spaces, high land cost, scarcity of
serviced land and  high degree of land speculation.
Major roadblocks hampering the provision of adequate supply of housing in

urban India for the poor include;

Rapid   Rural- Urban Migration
Looking at the prevailing scenario, it can be observed that supply of shelter
specifically for the urban poor, has outpaced the demand. The situation shows
worsening trends in the low-income groups, due to ever increasing number of
rural migrants marching to urban areas. These migrants, due to limited
availability of resources and
poor affordability, are known to
put enormous pressure on
urban settlements. This
invariably leads to promoting
congestion, increase in number
of pavement dwellers and
growth of slums and squatter
settlements. Growth of slums is
stated to be inability of people
to afford land and shelter
through the normal market
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mechanism and failure on the part of public agencies to ensure their equitable
access to the urban poor. Nearly 25 percent population in metro cities has been
found to be living in declared slums with Mumbai (41.3%) and Kolkata (29.6%)
recording higher proportions. Slums and size of cities have been found to be
positively co-related with large centers recording higher number of slums and
slum dwellers due to large migrants.

Rapidly Growing Housing Shortage
‘Technical Group’ constituted by Ministry of Housing and Poverty Alleviation
(MHPUA), estimated that at the end of 10th Five Year Plan, urban housing
shortage was projected to be 24.71 million dwelling units spread over EWS
(88%), LIG (11%) and MIG/HIG (0.04 mdu). Backlog for the 11th Five Year Plan
(2007-12) was placed at 26.53 million dwelling units for the urban sector with
shortage in different income groups recorded as, 99.9% for EWS, 10.5% for LIG
and merely 0.2% in MIG/HIG categories. Urban housing, besides suffering from
the malice of quantitative
shortage, also have qualitative
issues with more than 40%
households living in single room
and another 30% in two rooms,
in metropolitan centers like
Kolkata and Mumbai. In large
cities, if the density of population
in EWS/LIG housing has
increased substantially,
availability of housing space per
capita has declined rapidly,
impacting adversely quality of
living and family privacy.

Lack of Reliable Data
Major roadblock in tackling the housing problem for poor has its genesis in the
absence of authenticated data related to beneficiaries requiring rehabilitation and
housing. Despite best efforts made to assess and project the demand for
housing for various income categories realistically, the ground realities have
always belied the projections made. Considering the demographic dynamics,
changing social fabric and fast changing individual choices, assessing precisely
housing need and demand, has always eluded policy makers. Major problem in
assessment remains that contextually housing is a local issue but all policies and
solutions made/offered are centralized, conceived and conceptualized at the
state and central levels. In the absence of reliable data about status of housing,
majority of solutions offered accordingly remain unrealistic and largely ineffective
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Growing Belief that Slums Remain only option to Secure Legal Urban
Housing

Majority of the slum dwellers think, it is the duty of the government to provide
them permanent shelter and accordingly, they continue to remain in slums till
they get rehabilitated under any government led schemes. In addition,
democratic process considers slums as convenient and assured vote bank
having capacity to bring political parties in power and accordingly growth of
slums gets accelerated soon after the elections are announced. Policy and
approach used to making slum dwellers as house owners, has also emerged as
major roadblock in evolving multiple options for resolving issues related to slums
in the urban context.

High Degree of Land Stress
All housing related activities are essentially consumers of land with land
availability key to success of any housing program. Despite having critical role,
most of the parastatal agencies have failed to increase the supply of serviced
land in the urban areas, to meet the ever-increasing demand for shelter.
Accordingly, land has emerged as the greatest hindrance in providing appropriate
shelter. Due to perpetual shortage, large speculation and high values, urban land
marketoperation has become highly distorted and inefficient, making land
expensive and unaffordable. Looking at the national land resource, India
occupies a unique position globally, marked by both dualities and contradictions.
These contradictions are distinctly portrayed by low landmass holding large
population base. Having merely 2.4 percent (32 million sq kms) of land, India
housed one-sixth of global population (1211 million in 2011). With population
placed at 1400 million in 2021 and 1600 million in 2050, India is projected to be
globally most land stressed among nation.

Treating Urban Land as a Commodity for Speculation
Land market in past has been largely controlled by the public sector with
government holding virtual monopoly. With inefficient legal framework and lack of
adequate resources available with the parastatal agencies, supply of the serviced
land in market has become highly skewed. Excessive governmental controls
have further restricted the role of private sector in bringing land into the urban
market. Majority of problems have genesis in the lack of understanding on the
part of urban managers about the operational intricacies of the land market.
Position is further compounded due to lack of clarity of title and disputed land
ownership. This has led to the creation of a parallel land market in the urban
sector, which is beyond the control and ambit of any regulated system. The share
of informal land market has been increasing rapidly. Accordingly, majority of land
available in urban market remains un-serviced and city growth illegal. Looking
holistically, irrational growth and development of urban centers has its genesis in
the prevailing lack of capacity on the part of urban local bodies to meet effectively
shelter related requirements of majority of its inhabitants. This malaise can be
squarely attributed to the operational inefficiency of urban land market, which has
not been able to ensure supply of right quantum of serviced land at right place, at
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right time, at right price and to right people. Recent trends of the land, being
treated as a tradable commodity, making large upfront profit, have added a new
dimension to the land market and its operation, making large tracts of developed
urban land remain vacant and unused for number of years with owners waiting to
make large profit when land prices would go up.

Making Land Acquisition Most Challenging
With fast changing urban dynamics and prices of urban land going up steadily,
capacity of the government to intervene effectively in the land market has been
considerably eroded. Limited availability of land with public agencies, coupled
with its inefficient use and abuse has further reduced the supply of land in the
urban market. Land acquisition through legal process, under the new land
acquisition act of 2013, involving not only payment of fair compensation for the
land acquired but also rehabilitation and resettlement of the landowner, has
made acquisition process more complicated, cumbersome and cost intensive.
This has rendered majority of the Development Authorities incapable of supplying
adequate quantity of serviced land in the urban market at an affordable price.

Using Land for Profit by Development Authorities
Making land as the sole mechanism of generating huge profits by Development
Authorities has led to limiting supply of developed land in the urban market.
Mechanism adopted to dispose off the land by way of public auction, has made
land unaffordable leading to exclusion of the poor to source land through legal
process. Even when certain land meant for urban poor is released in the market,
due to wrong targeting, land falls in the hands of the upper income groups.
Restricted supply of serviced land coupled with its high pricing has edged out the
urban poor from the urban market, resulting in illegal occupation of public land in
search for the shelter.

Keeping Away the Private sector
Considering the fact that majority of the housing stock is still being supplied by
the private sector, accordingly potential of this sector needs to be fully
understood, appreciated and supported, for creating large affordable housing
stock. From role of “sole suppliers”, public agencies should become ‘facilitators’
in making the urban housing market more efficient. State should make all
possible efforts to remove existing roadblocks, which hamper the efficient
functioning of private sector in the domain of improving supply of land and
housing in the urban areas.

Outdated and Irrational Planning Tools and Building Rules
Planning tools including Master Plans and Development Plans used for
promoting planned development in urban areas have emerged as the greatest
hindrance in the smooth operation of land and housing market due to their
rigidity, inflexibility and exclusion of the poor from the formal planning and
development process. Development controls and building by-laws,providing low
floor area ratio, irrational population densities; restricting height; ground
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coverage; floor area norms etc have hampered the optimum utilization of land.
They would need to be reviewed, revised and redefined to make the shelter for
the poor, cost- effective and affordable.

Ignoring Potential Urban Lands
In urban areas, large pockets of land remain locked under closed industrial units,
institutions and derelict buildings. These pockets remain unused for number of
years in the absence of requisite permission and approvals to redevelop.
Strategic development of such pockets on time bound basis can help in bringing
large amount of land in the urban market, for creating large stock of affordable
housing.

3. Options for making Cities Slum Free
Limitations imposed by land, poverty, materials, construction technologies, skilled
manpower, limited housing options, non-involvement of stakeholders/ private
sector and inadequate financial resources, have emerged as the major
road-blocks in ensuring adequate supply of housing for poor. Considering high
cost of urban land; non-availability of developed land in adequate quantity;
magnitude, complexity and resource intensive nature of housing and
ever-growing mismatch between demand and supply in the lower income
categories; creating appropriate quantity and quality of housing for urban poor,
remain most formidable challenges and difficult tasks, for both demand and
supply side. Various options which can be leveraged to make Urban India slum
free have been enumerated below;

Making Cost of Land Realistic and Rational
With land cost constituting 20-50 per cent of cost of house, land plays critical role
in pricing and affordability of residential units. Accordingly, evolving multi-
pronged strategies and bringing all stake holders on the same platform will be
critical to ensure adequate supply of serviced land at affordable cost. Focus of
housing the poor should revolves around, sourcing adequate land at appropriate
place at the most affordable cost and making optimum use of available land
resource, to create cost-effective and affordable housing.

Redefining Master Plans in Intent, Contents and Scope
Existing practices of preparing Master Plans and Development Plans, donot
provide space for living and working of the informal sector. In the absence of any
dedicated area, informal sector has to compete with formal sector for finding
space for shelter etc. Unable to compete, due to high land cost and poor
affordability, informal sector remains excluded from the urban land market. With
no dedicated space available, poor have little option but to look for whatever
cities can offer them outside the planning process. This leads to haphazard,
unplanned development and mushrooming of slums and squatter settlements.
For make planning of cities rational and realistic, informal sector needs to be
spaced and made integral part of the city planning and development process.
Accordingly, sufficient area needs to be identified for housing and working of the
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urban poor and rural migrants in the Master Plans/Development Plans, which can
help in making available land for creating affordable shelter in the cities. Land
thus defined can be acquired, developed and provided with basic infrastructures
and used for creating affordable housing, either by the parastatal agencies or as
a joint venture, on PPP model .

Changing Typology of Housing from Plotted to   Flatted development
Typologies of housing adopted impact the creation of housing stock. Considering
the context of different typologies, flatted development remains the best option
for creating affordable housing in large quantity. Known to be minimum consumer
of land, cost-effective, promoter of optimum utilization of land resource, minimize
land speculation, supporting community living and optimizing cost of basic
services and amenities, adopting flatted development can be appropriately
leveraged for creating large housing stock at minimal cost. Combined with
livelihood options, flatted development can prove to be major game changer for
rationalizing the employment, urban growth and development.

Making Optimum Use of Cross - subsidization
For promoting affordable housing on large scale, cross-subsidization has been
leveraged by numerous cities globally, Cross- subsidization can be used for both
land and housing. Using this mechanism, Hong Kong has resolved problem of
affordable housing by leveraging the public and private sector resources.
Cross-subsidization to the extent of 45% of the market value of land and housing
for urban poor has been made possible through comprehensive urban
development and re-development programmes launched by the government, by
capitalizing on increase in land values due to continued and sustained
re-development of the city.

Creating Land Bank
Creating land bank offers another option for promoting cost-effective and
affordable housing in urban centres. In this process, land is sourced from
different schemes and pooled to create a land bank for creating affordable
housing. Provision already exists in
different planning laws to earmark
certain percentage of plots/ area of
the scheme for creating housing for
EWS/LIG categories. In Punjab 10%
of the area under residential use in
residential colonies has to be used for
construction the housing for poor
provided minimum area of colony is
40 Hectares. In addition, 10% of flats
are to be reserved for these
categories if the number of flats
exceed 100.In case of Haryana all
developers are required to provide 20
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percent of total plots for the EWS category. Similar provisions need to be made in
all state laws to create a land bank, from where developed land, with all
approvals, can be made available off the shelf, for creating affordable housing..

Making Landowners Integral part of Affordable Housing
For sourcing land, it will be vital to make land owners, co-parceners in the
development process. Globally, nations have used this process by pooling raw
land; undertaking planning and development of the land so pooled; making
provision of the basic infrastructure and services; return majority (70% appx.) of
land to the landowners for sale. Landowners are required to pay part of the
unearned profit accruing from difference between planned /developed and raw
land to the authority undertaking development. Money thus raised, is used for
making payment for the land retained by Authority in the shape of roads, open
spaces, education, healthcare and commercial use besides meeting the cost of
development and making provision of the infrastructure and services defined in
the scheme. Scheme does not involve any acquisition of land and financial
liability on the part of the Authority. These schemes help in bringing large amount
of potential land falling on the urban fringe into the land market. Gujarat Town
Planning Act, provides for earmarking 5 percent of the area of scheme for
housing the poor. While P.R. scheme is popular in India, it has been extensively
used in Asian countries like Japan, Korea and Taiwan for sourcing land to meet
the needs of both urban development and creating large housing stock

Appropriately Valuing and  Supporting Private Sector
Private sector is known for its potential, resources and capacity to promote
qualitative and state of art urban development and making provision of
cost-effective housing by using latest technologies and materials. Private sector
also holds potential to source land directly from landowners without resorting to
land acquisition process. Considering the limitations of the public sector,
encouraging and involving private sector in large-scale assembly, planning,
development and creating adequate housing stock , to supplement the efforts of
public agencies would be vital. Recent launch of affordable housing scheme by
Government of India has also brought in large number of promoters and
developers to create large stock of affordable housing in urban areas. Prime
Minister Awas Yojna, with four verticals, also calls for involvement of private
sector on large scale, in creating affordable housing

Valuing Public-Private Partnership
Combined strength of both public and private sectors needs effective leveraging
in providing shelter to the urban poor. State of West Bengal has taken a lead by
floating number of joint venture companies between West Bengal Housing Board
and reputed private sector companies like Peerless Group, Ambuja Cement etc.
Under these JV’s, land is made available by the West Bengal Housing Board,
whereas construction is done by the private developers. The share holding
pattern remains, 51% for the private developer whereas Housing Board share is
placed at 49%. Under the JV, large number of houses, on subsidized rates, have
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been provided to LIG/EWS categories, through a system of prior registration.
Option can be used effectively by parastatal agencies to create large stock of
affordable housing. PPP has also been suggested as a strategy under the PMAY,
for creating affordable housing to meet the target of housing for all by 2022.

Focusing on Brown Field Development
Urban land as a resource, remains most dynamic, ever evolving and ever
devolving. In majority of urban centres, substantial amount of public and private
land in the city remains unused or locked in inefficient uses. In order to make
optimum use , it is essential to bring this land into urban market and used for
creating housing and other amenities, for both general public and urban poor.
Considering the opportunity of promoting planned development; making optimum
utilization of vacant/unused/misused urban land and generating resources, state
of Punjab launched the scheme, ‘Optimum Utilization of Vacant Government
Lands (OUVGL)’. Under this scheme, unused and underused potential public
lands were identified, planned, developed and disposed off for housing and
commercial purposes. This has not only generated resources for the state for
infrastructure development but has also brought in considerable amount of
derelict land into the urban market. Scheme offers enormous potential for
regenerating obsolete and unused urban land for meeting the housing needs of
the poor.

Punishing Landowners by Taxing Vacant Urban Land and Taxing Vacant
Houses
Speculation in land and treating housing as an investment opportunity as a
phenomenon, has gained enormous currency due to substantial gain accruing to
the plot/house owners on account of ever-rising land prices and growing
shortage of housing in the urban areas. This process has led to putting under
lock, large quantity of potential serviced urban land and built up houses from the
urban market. In certain cities land to the tune of 25-35% and 17% of the
housing stock remains vacant for obvious reasons. Vacant land is known to make
land market both expensive and inefficient besides making city development
irrational and lopsided. In order to bring this land into the market and to minimize
land speculation, it would be desirable to levy tax on such vacant land/houses.
Taxing vacant urban land would serve dual purpose of not only bringing vacant
land into the urban market but would also generate resource, which can be
utilized for funding the housing for the poor. Accordingly, it would be important to
map the city in terms of the vacant land / houses and evolve strategies to
promote its optimum utilization. In case of plotted development, generally large
number of plots are not built to full capacity, leading to under utilization of the
developed land. Such house owners need handholding to built unused floor
space to create additional housing stock in urban areas.

Rationalizing Legal Framework for Facilitating Low Cost Housing
For improving the creation of affordable housing stock, existing legal framework
needs close scrutiny and drastic amendments. Newly enacted; “ Right to Fair
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Compensation and Transparency in Land Acquisition, Rehabilitation and
Resettlement Act, 2013”, needs critical review to make land acquisition for
housing the poor both simple and efficient. Rent control laws also need close
scrutiny in order to promote rental housing in urban areas on large scale and
bringing unused houses into the urban market. Modifying Urban Land (Ceiling
and Regulation) Act, would facilitate increase in the supply of land while
protecting the interests of the poor to promote housing on large scale. Building
by-laws and development controls would also require careful review, revision and
redefinition to meet the housing requirement of urban inhabitants, majority of
which cannot afford a minimal space for living and working.

Keep Slum Dwellers where they are;
Slums not only house large share of urban population, but they are also known to
occupy considerable proportion of urban land, sometimes very central and
precious. Pattern of development followed by the slums remains generally low
rise, dense, narrow streets, lack of open spaces etc. Cumulative impact of these
developments is that land in slums is used in a very inefficient manner. Land
under occupation of the slums thus offers an opportunity to create affordable
housing not only for the residents of that slum but also for housing the additional
population. It’s a big mistake to see slums as a problem, rather than an
opportunity. It is an even bigger mistake to locate people away from their current
settlements to new distant projects. Slums typically crop up around centres of
economic opportunity, however rudimentary. Making in situ development to these
settlements, allows slum dwellers to remain connected to their own networks and
sites of economic opportunity besides permitting optimum utilisation of housing
stock.

Creating a National Data Bank
For making cities slum free, it will be critical to quantify the number of slums
existing in various cities; socio-economic and physical profile of slums; possibility
of rehabilitation and redevelopment; number and profile of targeted beneficiaries
requiring housing and understanding the length, breadth and depth of the
problem. Accordingly, it will be important to create a data bank to understand the
requirement of affordable housing at
city, state and national level and
evolve rational policies, options and
programs to make urban India slum
free. PMAY offers great opportunity
to create the data bank.

Registering Migrants to Cities
Option of starting the process of
registering of the migrants, on their
arrival and departure in the city
could also be considered for
understanding and assessing the
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growing demand for the affordable housing in various cities. This could help in
assessing and forecasting the needs for affordable housing besides evolving
options for creating appropriate housing stock/option in the towns and cities.

CONCLUSION
Housing remains one of the most critical and dynamic entities related to human
living, always evolving and devolving, never static, never definitive, ever
dynamic, always changing and never decreasing. Considering the magnitude
and complexities, housing strategies for the urban poor need a holistic and
multi-pronged approach involving; ensuring adequate supply of serviced land at
most affordable price in equitable and sustainable manner; rationalizing and
making informal sector integral part of urban planning and development process;
changing role of parastatal agencies from providers to enablers; actively
involving private and co-operative sectors ; identifying right beneficiaries;
adopting a collaborative approach ; inventing multiple housing options
;supporting organizations engaged in creating affordable housing, making house
building less scary; breaking monopolies; capacity building of urban local bodies
at local level; separating right to shelter from right to ownership of shelter;
promoting brown field development; creating national data bank; getting more
people building housing; promoting co-operative approach; evolving appropriate
technologies; creating systems which preserve and promote affordable housing;
making optimum use of government lands; minimizing speculation; shifting
housing construction to housing manufacturing; graduating from affordable
housing to affordable living; looking at the life-cycle cost rather than initial cost,;
involving beneficiaries; adopting flatted development; rationalizing building
regulations; making optimum use of land 24x7x365, adopting circular economy
approach; treating affordable housing a volume game and not a profit game;
promoting strong project management  adopting project based  approach etc

Looking at the quality of life and adversities human beings faced, without an
assured and adequate shelter, during the ongoing crisis of pandemic, Covid19,
has clearly demonstrated the vulnerability of cities and migrants in the face of
lockdown, when majority of urban migrant workforce, without having any shelter,
had no option but to leave cities to go back to their native places, despite all odds
and hardships. This clearly established the context, role and importance of
shelter in not only rationalizing growth and development of cities but also creating
ownership among its citizens. It has also clearly demonstrated the necessity, role
and importance of providing adequate housing to all the urban residents, if the
cities are to be made smart, safe, resilient, sustainable and livable.
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What is affordable housing and how can it be promoted in India?

Introduction

Housing, besides food and clothing, has emerged, as one of the major
determinant of quality of life and provider of security and identity to human
beings. Besides social connotations, housing has been found to be one of the
major contributors to the economy and gross domestic product. Housing
generates employment to both skilled and unskilled manpower and it has been
considered as one of the key promoters of industrialisation because more than
290 industries are involved in producing materials used in the construction of
houses. Considering the multiple connotations, providing housing has emerged
as one of the major priority for both society and nation.

Government of India initiated a number of steps including policies that have
made housing as the priority sector. First such policy was put in place in 1988
which aimed at providing shelter to all with the objective that every family must
have a dwelling unit of appropriate quality and space duly supported by basic
amenities of life. This was followed by National Housing Policy, 1994 that
focused on transitions of public sector role from provider to facilitator. The policy
also enlarged the scope of housing by including habitat in order to look at it as an
integral part of neighbourhood and city. However, National Urban Housing and
Habitat Policy 2007, was the first policy, which focused on urban housing and
emphasised the need for providing and promoting housing on a large scale in
urban areas with priority for EWS and LIG categories.

Urbanisation and Shelter

Twentieth Century marked the ushering of urbanisation at the global level
whereas 21st century is now being called the century of urbanisation. Latest
Census of 2011 has placed the population of urban India at 377.10 million with
level of urbanisation placed at 31.16% as against 279 million in 2001 when level
of urbanisation was 27.8%. With present growth rate, it is estimated that by the
year 2031, urban India will have a population of 600 million. By 2051, for the first
time in the history of India, urban areas will have same population as their rural
counterpart with population of each placed at 750 million.

Rapid urbanisation and concentration of population in urban India has its own
implications. Besides, requiring place for working, people require space for living
and entertainment. In addition, institutions are required to cater to the essential
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needs of healthcare, education, entertainment, trade and commerce and Industry
which have their specific context in urban setting. However, getting an
appropriate shelter remains one of the major priority for each individual and
family and providing shelter becomes all the more critical for orderly development
of urban areas and improvement in quality of life of people. A large section of
migrants from rural areas is from lower economic strata of financial pyramid with
poor capacity and ability to rent a house. This makes securing appropriate
shelter for majority of urban residents more difficult. With ever-rising land and
building material prices besides large financial resources to create appropriate
shelter through legal means, the poor urban residents and rural migrants have no
option but to encroach upon available public and derelict land in the city to create
temporary and makeshift shelter. This leads to mushrooming of slums and
shantytowns in urban areas. The makeshift shelter lacks in the basic necessities
of life including air, light and ventilation and, thus, is unfit for reasonable human
habitation. With shelter made on the encroached public/private land, the poor
are in perpetual fear of being displaced by the law enforcement agencies
agencies with possible destruction of makeshift shelter. The fear of demolition
acts as a major deterrent for the urban poor, to improve their shelter with savings
available at their disposal.

Housing Shortage

According to the Technical Group, constituted by Ministry of Housing and Poverty
Alleviation (MHPUA), the estimated shortage in urban housing was at 24.71
million dwelling units at the end of 10th Five Year Plan for 66.30 million urban
households. This Group further estimated that 88% of this shortage was in the
EWS category and the LIG accounted for 11% shortage whereas in MIG/HIG
groups, the estimated shortage was merely 0.04 million dwelling units.

For the 11th Five Year Plan period (2007-12), the Group has estimated that total
housing requirement in urban centers including backlog, was of the order of
26.53 million dwelling units for 75.01 million households. If current trend of
increase in backlog of housing is allowed to continue, minimum 30 million
houses would be required by the year 2020 to achieve the national goal of
providing affordable shelter to all.

Technical Committee also critically looked at the housing shortage in all
categories and it was observed that housing shortage in EWS category was
highest with shortage placed at 88.14% of total EWS households, 11.7% in LIG
whereas it was only 0.16% in MIG/HIG categories. The details of housing

JIT KUMAR GUPTA 84



shortage in urban India at the end of 10th Five Year Plan (2007-12) are indicated
in Table -1.

TABLE 1  HOUSING SHORTAGE IN URBAN INDIA

Category Monthly per Capita
Expenditure in Rs.

Housing
Shortage in

Million (2007)
Percentage
Shortage

EWS 0 -  3,300 21.78 88.14

LIG 3,301-  7,300 2.89 11.70

MIG 7,301-14,500
0.04 0.16

HIG 14,501 and above

TOTAL 24.71 100.00

Source: Planning Commission (2007)

Housing for the poor and EWS categories is essentially being looked after by the
parastatal agencies and to some extent by the private developers, who are
required to provide housing stock for economically weaker section category to
meet the legal obligation of license granted to them for approval of colonies/
townships. But in majority of cases such obligation is discharged in the shape of
plots, which are beyond the affordability and capacity of the poor to pay the cost
of land and make construction of the minimal shelter. Accordingly, these
opportunities are siphoned off by the speculators and higher income categories.
With limited capacity and resources available, housing for the poor has remained
in perpetual neglect and shortage. However, considering enormous shortage of
housing in these categories, existing shortage can be leveraged as an
opportunity to create housing stock for LIG/EWS categories, based on their
affordability.

Defining Affordable Housing

Affordable Housing, as a concept, approach and opportunity, has been gaining
currency and attracting attention of providers and developers involved in housing.
However, affordability cannot be precisely defined because of large number of
variables and determinants, which go into the making of affordability.
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*RICS Research Report-November 2010, Making Urban Housing Work in
India’ , defines Affordable Housing as:

Affordability in the context of urban housing means provision of ‘adequate
shelter’ on sustainable basis, ensuring security of tenure within the means
of the common urban households. Further, Affordable Housing is that
which is provided to those whose   needs are not met by the open market.

*Royal Institute of Chartered Surveyors ,UK , Page 13
**KPMG Report , 2010 , Affordable Housing- A key Growth Driver in the
Real Estate Sector’ has defined affordable housing in terms of three main
parameters, namely income level, size of dwelling unit and affordability as given
in Table 2.

TABLE 2 DEFINITION OF AFFORDABLE HOUSING- KPMG

Category Income Level Size of
Dwelling Unit Affordability

EWS Less than INR 1.5 Lakh per annum Up to 300 sq.
ft.

(a) EMI to
monthly
income : 30%
to 40% (b)
House price
to annual
income ratio:
Less than
5:1*

LIG INR 1.5 -3 Lakh per annum 300 - 600 sq.
ft.

MIG INR 3-10 Lakh per annum 600-1200 sq.
ft.

**  KPMG(Klynveld, Peat, Main and Goerdeler) Report, 2010 , Page 5

***US Department of Housing and Urban Development defines housing
affordability in terms of expenditure of household on housing as proportion of
annual income that should not exceed 30% of the total income.
*** HUD.GOV.-US Department of Housing &Urban Development, web site

****Task Force on Affordable Housing set up by Ministry of Housing and
Poverty Alleviation, 2008, has defined affordable housing in terms of size of
dwelling and housing affordability derived by the household Income as given in
Table 3.

JIT KUMAR GUPTA 86



TABLE 3 DEFINITION OF AFFORDABLE HOUSING - MHUPA (2008)

Category Size Cost EMI or Rent

EWS 300-600 sq. ft. carpet
area

not exceeding four
times the household
gross annual income

not exceeding
30% of gross
monthly income
of buyer

MIG not exceeding 1200
sq. ft. carpet area

not exceeding five
times the household
gross annual income

not exceeding
40% of gross
monthly income
of buyer

**** Task force headed by-Deepak Parekh, Chairman, Housing
Development Finance Corporation Limited

*****The JNNURM has defined affordable housing in terms of size of dwelling
units involving super built up area / carpet area and EMI / rent as detailed in
Table 4.

TABLE 4  DEFINITION OF AFFORDABLE HOUSING - MHUPA (2011

Category Size EMI or Rent

EWS
1. Minimum of 300 sq. ft. super built-up area

not exceeding
30-40% of gross
monthly income
of buyer

2. Minimum of 269 sq. ft. (25sq mts) carpet
area

LIG
1. Minimum of 500 sq. ft. super built-up area

2. Maximum of 517 sq. ft. (48 sq. mts) carpet
area

MIG
1. 600-1200 sq. ft. super built-up area

2. Maximum of 861 sq. ft. (80 sq. mts) carpet
area

*****GUIDELINES FOR AFFORDABLE HOUSING IN PARTNERSHIP
Government of India Ministry of Housing Urban Poverty Alleviation (JNNURM
Mission Directorate-)Page 4.
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In order to define affordable housing more rationally and realistic, LaSalle (2012)
has defined affordable housing in terms of volume of habitation instead of area;
provision of basic amenities; cost of the house including purchase cost and
maintenance cost; and location of the shelter.

This definition enlarges the scope and dimensions of the concept of affordable
housing by:

● Changing the concept of the size of the dwelling unit, from area to
volume, in order to provide more flexibility to architect in designing the
unit as flatted development;

● Linking the concept of shelter to basic amenities to ensure appropriate
quality of life based on the provision of the minimum physical and
social infrastructure on prescribed norms;

● Cost of shelter made broad based by including operational and
maintenance cost for a reasonable period to the actual cost of the
house; and

● Location of the house to ensure that project remains attractive and
affordable by limiting the cost and travel time between place of work
and place of living.

Based on the studies made and analysis carried out, it has been observed that
the highest gap between demand and supply of housing is found to be in the
annual income range of Rs 2-3 lakh because of the limitations imposed by
minimum disposable income surplus placed at 30-35%. This considerably
reduces the purchasable capacity of this income group particularly the shelter,
which is highly cost- intensive. Based on the defined norms and the concept
given above, the cost of the dwelling unit in the affordable category needs to be
placed in the range of Rs 10-15 lakh, However, studies have revealed that there
exists enormous potential for housing in which residential units are priced at less
than Rs 10 lakh.

Issues in the Development of Affordable Housing

Housing, as already stated, is both labor and capital intensive activity with land
and construction as the major components. Considering the multi-lateral
implications, there are large numbers of economic, regulatory and urban
challenges in developing the affordable housing. Ever rising cost of land and cost
of construction are the constraints that have emerged on the supply side
whereas lack of access to home finance is the major demand-side constraint,
which largely has emerged as the major roadblocks in supplying adequate
number of houses in the affordable category.
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Despite large number of efforts made to mitigate these challenges, tangible
results have not been achieved. Multi-pronged and focused action is required to
facilitate the production of affordable housing. Based on the existing scenario,
the major issues identified as the roadblocks in development of affordable
housing are as under:

Lack of availability of developed land
With 2.4% of global land and 16.7% of world population, India is under perpetual
shortage of land needed to meet the basic requirements of more than 1.21
billion Indians for food, clothing and shelter. With rapid urbanisation and
industrialisation, demanding more and more land, the pressure on the land is
increasing rapidly. With lowest land-man ratio coupled with ever rising demand
and numerous constraints emerging out of speculation, legal framework,
planning tools and building bye-laws, the supply of developed urban land is
diminishing very fast and accordingly, cost of land rising very rapidly, making the
cost of shelter highly unaffordable in the process. Major issues leading to
shortage of urban land have been identified as:

● Excessive parastatal controls on the development of land;
● Lack of marketable land parcels;
● High degree of encroachments on public land;
● Poor land information system; and
● Cumbersome legal and procedural framework for sourcing land.

Rising Threshold Cost of Construction
Due to rapidly rising cost of building materials, cost of labour, cost of
transportation, government levies, taxes and charges, globalisation and
liberalisation of economies, there is rise in the threshold cost of construction

High Degree of Government Charges
There is high degree of governmental charges in terms of charges for change of
land use, fee for layout and building plan approvals, licensing fee, internal and
external development charges, registration of land and registration charges for
the finished house.

Rigid land use planning
The various master plans, development plans, controlled area plans and zoning
regulations are rigid in terms of land uses.
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Irrational Building Bye-Laws

The building bye-laws and subdivision regulations are irrational leading to high
degree of operational inefficiency of land utilisation, use of cost-effective, state of
art building materials and construction technologies.

Delays in approvals

Considerable time taken to approve the projects and building plans
(16-24months) due to complicated procedures, cumbersome processes, large
number of personnel involved, duplications of processes/procedures and lack of
decentralisation of powers leading to time over- runs and cost over- runs of the
projects.

Lack of access to housing finance

There is lack of access to housing finance for low income groups due to non
availability of large number of documentations involved in approvals based on
providing securities, proof of assured sources of income and residential address
etc

Multiplicity of agencies and laws

Multiplicity of agencies and laws involved in the approval and regulations of the
projects is a hindrance.

Outdated and irrational legal frame

Legal frame work including Rent Control Act, is outdated and irrational

Non- involvement of Private Sector

Private sector is generally not involved in the affordable housing process.

Outdated technologies and conventional methods of construction / project
management

The technologies used are outdated and methods of construction and project
management are conventional leading to wastage, delay in construction and
rising cost of dwelling units.
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Cost of Dwelling Unit

LaSalle (2012) has worked out cost of an affordable house, based on different
components involved in construction. The factors taken to define the cost of
house include cost of land, stamp duty levied on the registration of land and the
finished dwelling unit, cost of construction, legal, approval charges, and
developer’s margin. Based on these factors, the cost of dwelling unit in the
affordable category has been worked in the range of Rs. 1,400-1,700 per sq. ft.
The cost of different components, which go in the making of the total cost of
dwelling unit, has been defined as under:

1 Cost of land per sq. ft. rs.150/- to 250/-
2 Cost of construction per sq. ft. rs. 800/- to 1000/-
3 Stamp duty on land registration per sq. ft. rs. 25/-
4 Legal and approval cost per sq. ft. rs. 25/-
5 Developer’s  margin, including establishment &

other charges, per sq. ft. rs. 300/-
6 Stamp duty & registration of finished units per sq. ft rs. 100/-

Final selling price per sq. ft. Rs. 1,400/- to 1,700/-*

*Note: The figure does not include the capital funds being used for
development. In addition, component of debt servicing has also to be
added to final cost.

Looking at different components, which go into the making of the total cost of
housing, the construction cost forms the major (55-60 %) component of total cost
of the affordable house as compared to 30-40% in the case of MIG/HIG housing.
In addition, developer’s margin, including cost of establishment and other
charges, is placed at 25%, cost of land in the range of 10-15% whereas stamp
duty and other legal charges also consume 10-15% of the gross cost of house.
The cost of Affordable House can be made more rational and affordable if the
developers margin is lowered down and cost of construction is reduced based on
using state of art/ cost effective technologies, cost- effective locally based
building materials, materials made from waste and production of houses on a
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mass basis leading to economy of scale. Affordable housing is essentially a
volume game and not a margin game. However, the price of dwelling unit will
vary depending upon location, cost of land, FAR, density, number of dwelling
units permitted per unit area and Government charges. Considering the present
status, saleable cost between Rs 2,200-2,500 per sq. ft. would be a reasonable
cost depending upon the location and the supportive policies of the
Government/parastatal agencies involved in   providing affordable housing.

Haryana State- Affordable Housing Policy, 2013

With a view to give fillip to housing in the affordable category, State of Haryana
has come out with a highly experimental, innovative and supportive, Affordable
Housing Policy, 2013. The objectives of the policy are:

● to put the creation of Affordable Housing on fast trajectory in the state
● facilitating the creation of large affordable housing stock; and
● bridging the existing gap between demand and supply, through the active

involvement of private sector.
To achieve these objectives, the Policy   provides that:

1. Housing  to be in the shape of Group Housing.
2. Apartments to be of pre-defined size
3. Apartments to be made available at pre-defined rates.
4. Project to be completed within  the defined timeframe of 4 years
5. Apartments to be made available to deserving  beneficiaries

Planning Norms

Planning norms in terms of density, FAR, ground coverage etc. have been made
much more relaxed as compared to normal group housing projects and made
favourable for ensuring the success of the Affordable Housing Scheme. The
norms defined are:

● Density - 850-900 persons / acre (170-180 du / acre),
● FAR  – 225, with balcony of 100 sq. ft. free from FAR,
● Maximum ground coverage  - 50%
● Commercial area - 4%
● Carpet Area of Apartments -28  to 60 sq m.

Cost of Unit--In order to differentiate the cost of affordable house depending on
developmental potential , various urban centers have been divided into three
distinct categories i.e High Potential Towns , Medium Potential Towns and Low
Potential Towns Based on the area Norms of 28-60 sq. m. and allotment rate of
Rs 4000/- per square feet, the cost of apartment works out to be 12.55 to 26.33
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lakh for High Potential Towns , Rs11.35 to 23.74 lakh for Medium Potential
Towns on the rate of Rs.3600/- per square feet and Rs 9.53 to 19.87 lakh for
low Potential Towns   on a rate of Rs.3000/- per square feet

In addition to providing relaxed planning norms for promoting affordable housing,
State has also provided number of fiscal incentives to private developers in terms
of:

● Exemption from payment of license fees and Internal Development
Charges

● Rates and Schedule of External Development Charges applicable to
plotted colonies instead of Group Housing

● Waiving off last instalment of External Development Charges in case
project  completed within 3.5 years

Looking critically and objectively , Haryana Policy appears to be realistic and
close to ground realities and can go a long way in creating large housing stock
for the lower and middle portion of population pyramid with supportive
facilities/infrastructure, provided it is implemented effectively , efficiently and with
total commitment. Dwelling cost appears to be on higher side, but number of
checks and balances provided in the policy, makes it most innovative, realistic
and attractive,   for all – the state, developers and beneficiaries.

Way Forward

Conventionally, housing for EWS/LIG sections of the economic/social pyramid
has been largely the responsibility of the parastatal agencies with limited role
assigned to the private sector. Considering the large demand for housing in this
segment, most of the developers have started working on the affordable housing
to explore the depth, breadth and length of the demand on a long-term basis.
With major initiatives in the urban development being taken at the national/ state
level including launching of National Urban Housing and Habitat Policy, 2007
(NUHHP); Jawaharlal Nehru National Urban Renewal Mission (JNNURM) 2005;
Basic Services for the Urban Poor (BSUP); Integrated Housing and Slum
Development Program (IHSDP); Rajiv Awas Yojna (RAY) and Affordable
Housing in Partnership (AHIP) focusing on the lower end of the pyramid,
affordable housing has emerged as the priority area. Further, industry analysts
and developers have started believing that if the government takes the initiative
to remove the roadblocks, the segment could move to fast track. Developers feel
it is possible to have a profitable proposition in affordable housing if the project
and cost management are made very strong. Improved technology can help in
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reducing timeframe and cut down cost of construction to a large extent. Context
of design of dwelling unit and standardisation of housing units/components can
help in cost reduction. Further, economies of scale and developing a standard
product can keep the cost low. Thus project design and construction
management can lead to making the affordable housing projects risk free and
profitable, considering the huge latent demand with saleability not an issue.

In order to make affordable housing a reality and to ensure adequate supply of
such houses on a large scale, following measures are suggested:

1. Making the land market more efficient by making enough land available
at lower cost to the developers for creating large stock of affordable
housing.

2. Permitting construction of houses on the periphery of the cities, with
basic provision of services, infrastructures and availability of transport.

3. Providing a ‘Single Window Clearance’ of the projects on time bound
basis.

4. Granting additional FAR by rationalising the building bye-laws/ zoning
regulations in order to ensure optimum utilisation of land and construction
of more affordable houses.

5. Creating Land Bank for constructing affordable housing and making
available such land to developers at the most competitive price on priority.

6. Promoting strong Project and Cost Management to increase speed of
construction and reduce the cost of construction besides eliminating cost
over-runs.

7. Promoting Standardisation of various building components based on
effective design to promote cost efficiency based on prefabrication and
mass production of components.

8. Bringing new state of art construction technologies and using cost
effective locally produced building materials based on industrial waste to
lower down cost of construction and make building green and sustainable.

9. Long term tie up for supply of conventional building materials
including steel ,cement, tiles etc. to minimise wide variations in the price
during project life cycle and to ensure assured supply of materials.

10.Taking up large housing projects with number of units ranging from
1,000-1,500 for promoting economy of scale.
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11. Rationalising/Reducing Government levies/ charges to minimise their
impact on the housing cost. In all cases involving affordable housing, no
land use conversion and licensing charges should be levied, building
scrutiny fee should be charged @25% of prescribed rates whereas EDC
should be charged @50% for EWS and@ 75% for other categories.

Typical successful Housing Projects for Affordable Housing have adopted
following model:

1. Project Area to be  in the range of:  15-35 Acre
2. Number of dwelling units:                 1500-3500
3. Location not beyond 20-25 km from city centre for metro cities
4. Cost Reduction achieved through adopting limited options of units of 1 RK,

1BHK with few 2BHK
5. Reduced Area- 250-350 sq. ft. for 1RK &  400-500 sq ft for 1BHK
6. Low  construction cost-  low rise G+3 or G+4 walk up apartments
7. Shorter Period of construction- Low rise structure and adopting

technologies involving aluminium formwork and Building Information
modelling to complete the project within 18-24 months.

8. Basic Amenities- landscaped gardens, social amenities including school
and shopping centre depending upon size and scale of the project.

New Approaches

Following new approaches have also been suggested to affordable housing
based on the concept that returns are not due to appreciation in price over the
life cycle of the project but on the basis of assured and faster cash flow from sale
receipts of the units. Higher returns and shorter breakeven period would be
critical to promote affordable housing by:

1. Entering into a JV or PPP with the government agencies for land where
approvals are already in place.

2. Shortening the period of construction, limiting to 12 months and phasing
the project.

3. Lowering the cost of construction below Rs.1000/- per sq. ft.
4. Lowering ticket size to ensure 100% sale within a short span with cost

restricted to Rs. 10 lakh per unit.
5. High scale/ volume of the project.

Promoting institutional approach involving enablers, providers and executors to
make them work in a united manner would be valuable and essential for reaching
actual target groups and eliminating speculator investors besides minimising
existing mismatch between demand and supply side to promote affordable
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housing. It would require identifying the constraints which exist on demand side
and supply side of the affordable housing and find out appropriate strategies to
overcome them by adopting a collaborative approach in order to promote
synergies between them for achieving the defined objective of creating affordable
shelter. It would include:

1. Demand side constraints removal requires
● Formulating guidelines for identifying right beneficiaries.
● Innovating on micro-mortgage financing mechanism to ensure

a larger reach, using flexible payment mechanism to match variable
income flows of the LIG groups.

2. Supply side constraints removal requires
● Provision of required incentives to developers to undertake

construction of affordable housing on mass scale
● Rationalising building bye-laws / zoning regulations to provide

higher density extra-FSI, Free salable area and other policy
measures to facilitate creation of more dwelling units within the
same area.

● Streamlining land records to improve urban planning and
optimisation of land utilisation.

● Making land market more effective and efficient by
computerisation of land records, use of GIS, creating efficient
dispute re-dressal mechanism and proper implementation of master
plan.

● Including mass housing / affordable housing zones in city plans
and develop them on a time bound basis within a planned
schedule.

● Promoting rental housing schemes in urban areas.
● Not permitting affordable housing in far flung locations which

are largely inaccessible, do not have basic services and are unable
to find the end users.

● Promoting technological solutions and project financing which
reduces cost of construction significantly despite rising cost of
inputs to make housing really affordable.

● Reducing cost of house through design intervention for promoting
high degree of design efficiency by maximising area utilisation,
using high efficiency structural system, using cost effective building
materials, using pre-cast / pre-fabricated building components,
combining/ minimising public health services, using local materials
,avoiding use of lifts etc.
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Based on the options suggested above, it appears that providing affordable
housing can become a reality only if concerted efforts are made in tandem and in
a holistic / sustained manner by all the stakeholders including
Governments/parastatal agencies, financial institutions, private
sector/builders/developers/colonisers, industry, and professionals including
architects / engineers/planners etc. affordable housing friendly policy framework
will have to be put up on priority by the government, providing required
incentives and removing all roadblocks to achieve the desired objectives. Role of
parastatal agencies shall be that of facilitator rather than a provider with key
responsibility given to the Private and Co-operative sectors. Reform linked policy
framework ,calling for making land market effective and efficient; cutting down
government levies/fees/taxes; promoting industries involved in producing
pre-fabricated components/ making building materials from waste; providing
housing loans at concessional and affordable rates with flexible options of
repayment; making landowners as active partners in creating affordable housing
on a mass scale and making all stakeholders work in a concerted/committed
manner ,would be critical in making affordable housing a reality in the Indian
context. Looking at the role and importance of housing, Affordable Housing can
be effectively leveraged to create/ expand large job market for unskilled/
semi-skilled rural migrants; revitalise Indian industry; promote economy;
achieving growth rate of 9% and marginalising poverty in urban India. It would
help in making urban centers more productive, more effective, highly efficient,
more healthier, better habitable, better organised, well planned and more
sustainable with assured quality of life.
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APPROACHING SUSTAINABLE & SMART URBAN
TRANSPORTATION

1. INTRODUCTION

1.1 Urbanization appears to be the accepted agenda of population and
nations spread across the globe. With larger proportion of population
opting for urban culture as way of living, more and more nations are
accepting higher levels of urbanization as the assured way to prosper
economically and grow physically. In this race of globalization and rapid
urbanization, cities are growing in size, area and physical dimensions with
fastest growth taking place in the developing world. Phenomenon of
urbanization is not new because cities have not only existed as integral
part of human history but have also scripted the growth story of mankind
right from its inception. Cities have existed in the past and shall continue
to exist in future too. Recognizing the critical role and importance of
urban areas, U N Habitat Report on State of the World Cities, 2008-09
have defined cities in terms of one of humanity’s most complex creation,
never finished, never definitive and like a journey that never ends.
Evolution of cities is determined largely by their ascent into greatness or
their descent into decline. Cities have also been recognized as the past,
the present and the future. Looking at these aspects, cities have proved to
be great places, determining the vocabulary of ideas and innovations. As
economic drivers, cities are known to be major contributors to the national
economy and wealth besides generators of large employment
opportunities.

1.2 India, despite low level of urbanization placed at 31.1% in 2011, has
emerged as the second largest urban system in the world after China,
thanks to its large population base of 1.21 billion. However, India is
urbanizing rapidly under the impact of migration, industrial growth and
spread of service sector. The pace of urbanization is picking up with more
and more people making cities as their place of residence and place of
work. In India, cities are on move and are designated to play critical role in
the growth and development of
the country. India is projected
to have population of 1.6 billion
in 2050 with half of them living
in urban areas. The urban
population is projected to the
level of 800 million by 2050, as
against 378 million in 2011.

1.3 As per Mckinsey Global
Institute Report - India Urban
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Awakening: Building Inclusive Cities- Urban India will house 590 million
people by 2030 (as against 377 million in 2011), which is twice the present
US population. Cities will generate 70% GDP, 80% Revenue and 70%
(170 million) of new jobs, which India as a nation will generate. Cities will
also create enormous wealth at the individual level with 91 million urban
households joining the select band of middle class, more than four times
the number of existing households (22 million). Number of metropolitan
centres will rise to 68 (53 in 2011), which is twice the number of
metropolises entire Europe has (35). However, India will need to invest
considerable amount of resources to create appropriate level of
infrastructure and services to sustain the additional and existing
population. Investment, estimated to the tune of $ 1.2 Trillion will be
needed to meet projected infrastructure demand, whereas 700-900 million
Sq mts of residential/ commercial area will be needed on annual basis- a
new Chicago to be created -to meet the built area needs of the urban
India. In addition, 2.5 billion Sq mts of roads will have to be paved, which
is 20 times the road network created in last decade with 7400km (350-400
km/year) of metro needed – 20 times created in last decade, to meet the
projected  transportation/mobility demand of cities by 2030.

1.4 In this era of liberalization, cities have emerged as the major drivers of
national economies using transportation as the mechanism because
movement of both people and goods have been observed to be a
necessary condition/component of development. In the process, traffic
and transportation has gained importance because of its critical role in
promoting economic development and social integration of a region and
country. In addition to bridging the gap between demand and supply of
goods and services and providing mobility for its citizens, transportation
has been considered vital for leveraging employment, promoting industries
besides contributing to the prosperity of a nation. If cities are known as
engines of economic growth then transportation has rightly been called
wheels of such engines.

1.5 Transportation is fast emerging as the critical element of urban
development, considering the concentration of large population and
activities in a relatively small area as compared to rural settlements,
leading to generation of high traffic volume and large travel demand. With
rapid growth of population and pattern of urban growth characterized by
the sprawling conurbation, scattered and unstructured physical expansion
of urban centers in general and metropolitan centers in particular, traffic
volumes have been leapfrogging. The physical expansion of cities has led
to larger distances between place of work, place of living, place of trade
and commerce, place of leisure etc, placing large demand on transport
network to ferry large number of people from one place to another.
Considering the overall scenario of urban growth and development,
emerging transportation pattern in India is likely to be problematic and
complex, marked by large number of dualities and contradictions. Despite
poor road geometry and low holding capacity, vehicular population on
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Indian roads is increasing rapidly. Despite lack of parking areas, more and
more vehicles are being added into the cities, occupying every available
road space including all possible open spaces. In the planning parlance,
parking and park have become synonymous, one replacing the other over
a period of time. In the process, Indian cities are marked with high degree
of vehicular congestion leading to long delays and raising the cost of
business; extremely low vehicular speed; high degree of air pollution
threatening the life /health of the people; large number of road accidents
leading to loss of precious life and property and emission of large volume
of green house gasses and global warming. Instead of providing high
degree of mobility and operational efficiency, urban transportation has
emerged as the major roadblock and threat to the mobility, economy,
environment and sustainability of majority of cities. With millions of
precious man- hours lost in everyday travel, transportation is adversely
impacting the productivity of human beings. In the process, travel and
traffic blues are fast emerging as two major threats to the operational
efficiency and sustainability of the urban centers.

1.6 With Indian transportation scenario showcased by large variety of
heterogeneous and contradictory travel modes involving varying sizes,
speed and characteristics, operating in the urban centers and competing
with each other for adequate space on already highly stresses road
network, the problems of traffic and transportation are assuming complex
and alarming proportions. Majority of these problems are concentrated in
core areas, which house major commercial activities besides large chunk
of population. With limited space, inadequate road network and limited
holding capacity, these areas are already under enormous stress causing
numerous operational problems. Considering the role and importance in
overall economic and social growth, it becomes important that urban
transportation, as a sector and as a essential human activity, is critically
looked at and appropriate strategies put in place on priority to make it
safe, affordable, faster, comfortable, reliable, sustainable, effective and
efficient in order to improve accessibility to jobs, healthcare, education,
recreation and other day to day needs of human beings. This would
involve looking objectively at the entire mechanism of transportation.
Since transportation is the product of rapid urbanization, size and shape of
cities, human behavior, increased travel demand and defined land uses,
accordingly it would call for making urban transportation integral part of
urban planning and development process. In addition, it would also require
re- defining our transport priorities, vehicle ownership, planning strategies
and traffic management options in the urban sector in order to rationalize
the travel demand and traffic patterns.
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2. INDIAN TRANSPORTATION SCENARIO

2.1 Transport, as a sector, makes
substantial contribution to the
Indian economy. As per
statistics available, overall
contribution of transportation
sector to the national GDP was
placed at 6.4% in 2006-07. Major
contribution came from the road
transport whose share was
placed at 4.5% (70% of total
share). Contribution of railways
stood merely at 1.2% (20%) whereas rest of the modes accounted for only
0.7% (10%). Further, the entire increase in percentage share of transport
to GDP since 1999-2000 has come from only road transport sector with
share of other modes remaining constant. This clearly indicates the
criticality of road transport in the Indian economy and urban growth.
However, this also indicates the marginalization of the other means of
transport which needs to be leveraged to promote speedier transportation
of goods and services in the urban sector.

2.2 Post-independence period has witnessed enormous production and
growth of vehicles on the Indian roads . Number of registered vehicles at
the end of 2005-06 stood at 89.6 million with largest concentration
recorded in major urban centres of Delhi, Kolkata, Mumbai, Chennai,
Hyderabad and Bangaluru. Urban centres also recorded large mismatch in
growth of population and number of vehicles. Six major metropolitan
centers, where population increase was merely of the order of 1.9 times
during last 2 decades , the number of motor vehicles went up by over 7.75
times during the same period. Besides increase in numbers, pattern of
vehicle ownership has also undergone rapid change with personalized
mode accounting for more than 80% of total vehicles. Maximum growth
has been recorded in the category of two wheelers whose share has gone
up from 8.8%, in 1951 to 72.2% in 2006. During the same period, share of
buses have gone down from 11.1% to merely 1.1%. Considering the fact
that India is fast emerging as the global manufacturing hub of automobile,
Munich based Roland Berger Strategy Consultants Report has estimated
that vehicle penetration in India will grow six fold in next fifteen years from
12 vehicles in 2010 to 72 vehicles per 1000 persons in 2025 as against
187 for China, 221 for Brazil and 388 for Russia. Vehicle market in India is
expected to grow to 5 million units and two wheeler market will become
29.5 million units in the year 2020. With rising income and greater demand
for mobility, the personalized mode of transport is likely to grow rapidly in
number and importance in the coming years. Proliferation of the
personalized mode of transport is likely to have serious implications in
terms of traffic congestion, parking, energy inefficiency, carbon footprints,
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green house gas emission, global
warming and pollution. Strategies
need to be evolved to reduce,
minimize, control and regulate the
ownership of personalized vehicles
and promote public transport and
other modes of eco-friendly travel
to reduce congestion on urban
roads.

2.3 Rapid increase in number of vehicles has not only led to overcrowding
and congestion, it has also made road travel in the Indian cities highly
risky and unsafe and prone to disasters with number of accidents going
up rapidly. As per data available, 1.6 lakh accidents were recorded in
1981, whereas number of accidents recorded in 2001 were of the order of
3.9 lakh- a 250% increase in the last two decades. However during the
said period, number of causalities increased from 28,400 to over 80,000.
The majority of causalities in terms of loss of life and injury were found to
be among the cyclists, pedestrians and pavement dwellers, showing the
vulnerability of these classes of road users. The transport related
casualties are rapidly increasing in India making the travel highly unsafe
and travelers/road users highly vulnerable.

2.4 The Indian transport sector is marked with high degree of mismatch
between the number of vehicles and available road capacity. The growth
of vehicles and vehicular traffic has been observed to be much faster as
compared to growth of capacity and road network. During last 53 years
(1951-2004), motor vehicle population has recorded a CAGR growth close
to 10.9% compared to 3.6% in total road length with National Highways
increasing merely by 2.3%. This mismatch between vehicular growth and
road capacity has lead to high degree of congestion and capacity
saturation, resulting in creation of numerous operational and
environmental problems. In addition to congestion, motor vehicles are
largely responsible for generating green house gasses in terms of CO2 ,
promoting global warming on large scale. As per a recent study made,
cities produce 70% of global green house gas emissions, largely from
energy consumption by transportation and buildings. Thus if we have to
create Smart cities which are not only eco-friendly and energy efficient
but also environmentally sustainable, we have to create innovative and
state of art options for effective , efficient and eco-friendly transportation
within the urban areas besides making buildings green.

2.5 Looking at the existing patterns of movement in urban areas, it can be
clearly observed that Indian urban scenario is largely dictated by road
transportation; increasing individual vehicle ownership; low road capacity;
poor road geometry; high degree of fuel inefficiency; large obsolete
vehicular population; heterogeneous traffic; inefficient and inadequate
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public transportation; high degree of environmental pollution; low priority
for traffic planning; low priority to eco-friendly transport modes ; poor
traffic management; large mismatch between vehicle density and road
capacity; multiplicity of agencies involved and absence of unified traffic
regulatory authority; acute problems of parking; high rates of accidents
etc. These peculiarities of urban transportation require innovative
strategies to be put in place to address effectively the transportation
issues and make urban transportation promoters of economic growth,
operational efficiency and urban productivity besides creator of
environmental sustainability.

3. STRATEGIES

3.1 Urban transportation in India needs immediate review and rationalization.
Strategies for rationalizing would have to be a combination and mix of
preventive, curative and innovative options. It has to be based on both
hard (infrastructure) and soft (planning) options. The strategies for traffic
rationalization in urban sector should essentially revolve around and focus
on:

o Minimizing travel demand
o Rationalizing  travel demand
o Minimizing trip length.
o Minimizing mechanized movement.
o Minimizing pollution.
o Minimizing personalized vehicles on roads.
o Minimizing personalized  ownership of  vehicles
o Minimizing congestion.
o Minimizing accidents
o Promoting safe, comfortable and affordable travel
o Promoting sustainable transportation.
o Promoting highest order of traffic managements

3.2 To achieve the above objectives, the options suggested would be:
o Redefining Urban Planning.
o Redefining shape and size of cities
o Making cities compact
o Making transportation integral part of city planning
o Promoting sustainable communities
o Reordering prioritization of modes of travel .
o Promoting pedestrianisation.
o Promoting bicycles
o Making public transport more equitable, reliable, affordable,

safe, comfortable, efficient and user friendly
o Equitable allocation of road space.
o Integrating public transport system
o Traffic Calming
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o Road Pricing
o Creating  public awareness
o Involving  communities/ stakeholders
o Promoting sustainable urban transport.
o Involving  state of art technologies
o Promoting innovations through R&D
o Deregistration of Old Vehicles
o Creating unified traffic and transportation Authority

3.3 Redefining Urban Planning
Traffic and Transportation has been
considered essentially the function and
product of the land use planning and
accordingly it becomes critical that land use
planning is rationalized and carried out in a
manner which generates minimum travel
and minimum traffic. Master Plans, which
primarily define and lay down the agenda
for the pattern and intensity of urban land
uses, should be used intelligently and
effectively for integrating the land use and
transportation. Considering the present
chaotic urban transport scenario, options
and patterns used for working out land use
planning in the master plans need to be
reviewed, revised and redefined with new options put in place to make
urban mobility more effective and efficient. In the past, the cities have
been planned for vehicles whereas the new strategy should be planning
for people and not for vehicles. In the new order of planning, priority
should go to people with travel made supportive of the basic human
needs. Planning should aim at minimizing traffic and travel, the two worst
gifts of urbanization. Pattern of city development should be dictated by
the mechanism of Transit Oriented Development (TOD) which has been
found to be of immense value in rationalizing and reducing travel and to
promote highly efficient living-working relationship in urban areas. In this
pattern, urban planning is dictated by placing high density development
along the major transport corridors, where compatible land uses are
permitted in terms of commercial, residential, institutional ,offices,
recreation, healthcare, education etc. Activities generating maximum
volume of traffic are accordingly placed along the major transport arteries
of the city within a walkable /cycleable distance of 400-600 meters in order
to facilitate easy access to the public transport, without involving any
personalized mode. This pattern has been found to be of immense value
in rationalizing traffic and to make cities green and healthy. This pattern
also reduces the travel time and takes off most of the vehicles from the
road. City of Chicago in USA has launched a plan for 2040 by which city
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growth is being restructured in a manner so that 75% of the residents will
be living within 10 minutes walk of the mass transportation network.
Concept note prepared for the Smart Cities by the Ministry of Urban
Development, also states that accessibility to mass transportation by
walking/cycling should be made a priority. Eco- City of Tianjin, in China,
has been planned and developed following this pattern.
Pure land use, used by many cities in planning, has been observed to be

promoter of increased travel demand, making people travel longer
distances for living, working and approaching education and healthcare
facilities. Accordingly, pure land use planning should be avoided to reduce
travel and traffic on city roads. Mixed land use planning offers better
options of providing majority of facilities in close vicinity, cutting down on
the travel needs of the communities and making them self-contained and
self-sufficient in basic day to day  needs.
Further, in order to rationalize the travel, it would be critical to make
transport planning as an integral part of the urban land use planning. In
fact entire land use planning should be based on the transport planning, if
travel demands are to be rationalized. Transport plans should enable a
city to evolve an urban form that suits the topography and best supports
the key social and economic activities of the residents. Making transport
plans integral part of land use plans would help in rationalizing the
transportation within the urban centres. If future growth of any city is
dictated by a pre-planned traffic network (rather than developing a
transport system after uncontrolled sprawl has taken place) the city has
much better chance/opportunity of serving its entire population and yet
minimizing travel needs. Thus the intent, content and approach to prepare
master plans for urban areas need to be re-defined in order to make
master plans supporters and promoters of rational transportation options.
Master plans should also invariably address the issue of regional
connectivity in order to rationalize both inter and intra city traffic and save
cities from the traffic blues.

3.4 Redefining shape and size of the city.

Travel in a city is closely
linked to shape and size of
the urban centres. It has
been observed that there are
shapes which promote larger
travel and large
transportation, whereas there
are shapes which minimize
road network and make city
more travel friendly.
Accordingly, in order to
rationalize the travel
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demand, it will be critical to look at the shape and size to be adopted for
the city while planning. Grid iron pattern should invariably be avoided
because it promotes more travel and is highly unsuitable for an efficient
mass transportation system .City of Chandigarh, known for its planned
development, is facing major problems of traffic and transportation which
has its genesis in the grid iron road pattern which has been used for its
planning. Grid- Iron pattern where used, should be super-imposed with
diagonal road network to reduce the trip length. Ring and radial pattern
offers better options for reducing travel demand within the city and to
promote mass transportation. Inherent advantages of Linear Cities can
also be thoughtfully explored for effectively managing the travel demand.
Accordingly, while preparing the development plans/master plans, it would
be important to look at the shape of the city being adopted to rationalize
the traffic and transportation. In addition, size of the city would also be
critical. Larger the city, larger would be the trip length; accordingly cities
must be made small and compact in order to reduce travel demand and
promote energy efficiency. Small and medium cities offer better and
simpler options of managing the traffic and transportation within urban
centers as compared to metropolitan centres. In case of larger cities,
options of decentralization could be used to create self-contained
communities for minimizing travel. Chengdu . a westernmost mega city of
China, is following a new concept of city planning in which 80,000
residents will be living and working in a circle of half-square mile, where
any location will not be more than 15 minutes walk. City has been
designed to be a pedestrian city supported by efficient public transport
system.

3.5 Making Cities Compact

Reducing travel and traffic within urban areas would largely depend upon
the extent and footprints of the city. Low density and large sized plots with
higher allocation of land to other uses invariably lead to poor utilization of
land and increase the footprints of the city. Increased footprints results in
increasing distances between different corners of the city which makes
people travel more. In order to reduce and rationalize the travel, it will be
important to look critically and objectively at the density pattern adopted
for the city planning and development. Promoting higher residential
densities will make the city more compact by housing large number of
people within small areas. This pattern automatically reduces travel
distances and promotes non-mechanised vehicles for commuting. Higher
densities would involve reducing plot sizes and changing pattern of city
planning. It will also involve prescribing higher Floor Area Ratio and larger
heights for buildings in order to create larger volume of built up area and
optimum utilization of land, housing more people and activities in a smaller
area. Promoting group housing instead of plotted development also helps
in better utilization of land resource creating more dwelling units in the
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same area making cities more compact besides avoiding the land
speculation. Higher densities not only reduce the travel needs but also
considerably reduce the cost of services making city development cost-
effective. Compact cities have been considered to be more energy
efficient and eco-friendly because they reduce mechanical travel and
make communities green and more sustainable with reduced carbon
footprints. It is not only new cities to be developed, which can be made
more compact , existing cities also offer enormous opportunities of
re-densification provided their existing densities are re-looked, rationalized
and re-defined , with a proper policy framework put in place, duly
supported by additional infrastructure and services. Singapore increased
the capacity of the city by scientifically identifying the plots which were low
rise/ underutilized and encouraged owners to promote high density
development. New York city encouraged refurbishment of existing housing
units by dividing larger plots into smaller units and adding studio
apartments on the roof tops to create additional living space. Hong Kong
also used the mechanism of re-densification to achieve higher densities.
Indian cities, with extended municipal boundaries containing large open
spaces and low density development, offer enormous opportunities of
looking inward for development to create large built up space without
extending the city boundaries. Density pattern needs to be clearly and
urgently defined by all states, to ensure creating/developing compact cities
in the country. Creating high density communities offer a distinct and
realistic option for making cities compact, improving environment,
promoting better utilization of resources and allowing people to walk/use
cycle rather than cars.

3.6 Re-ordering prioritization of travel modes.

Travelling options and preferences exercised, globally and locally, by
people have also led to creating traffic blues in the urban areas. Globally it
has been seen that passenger cars have dominated the travel preference
and are responsible for 75% of passenger kilometers travelled whereas
their average occupancy is close to one. Further, less than 10%
passenger trips are performed by the public transport which has the
highest carrying capacity. Walking and cycling is fast decreasing in cities.
Less than 5% of passenger trips are being made by bicycle. Indian
transportation scenario is no different. Despite the fact in India, pattern of
trips is still being dominated by pedestrians and the cyclists, they have
least recognition, priority, provision and safety in the parlance of traffic
and transportation. In the absence of clearly defined and dedicated right of
way, Indian roads follow a system of first come first serve leading to
occupation of majority of road space by personalized vehicles ,
marginalizing in the process all other road users. Major problem facing the
Indian transportation is also the outcome of the highest priority being
accorded to personalized vehicles which occupy maximum available road
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space, have very low load capacity and cause maximum congestion and
pollution. Accordingly, for rationalization of transportation needs and
demand we have to reorder our priorities in city planning. Transport
Planning must focus on people and not on vehicles. Accordingly, cities
should be planned with highest priority given to pedestrians to be followed
by cyclists. Public transportation should be accorded third priority whereas
personalized vehicles should have the least priority. If the plans are
prepared with this hierarchy, cities will have better options/chances of
rationalizing its traffic demand and creating sustainable transportation.
This would also help in making cities more eco-friendly besides least
consumers of energy.

3.7 Promoting Pedestrianization

Despite the fact that pedestrian traffic
constitutes considerable proportion of
the city traffic, still it has the lowest
priority in the transport planning.
Accordingly, it will be critical that
pedestrian traffic is appropriately
catered to in the planning process in
order to promote pedestrianisation.
The most rational measure, to make
people adopt walking as the preferred mode of travel for shorter distances,
would be the creation of pedestrian zones and dedicated pedestrian ways.
Most of the central/ crowded areas, having high degree of traffic
congestion and limited road space offer best options for creating such
zones. Core areas and walled cities need to be pedestrianized with
appropriate planning and design options. Vehicles in the core areas could
be discouraged by introducing metered parking with high parking charges
prescribed. However, these areas need to be linked with an effective and
efficient public transport system for providing high degree of accessibility.
Pedestrian zone is the best option for improving the travel conditions and
promoting safety for pedestrians in urban areas. Further linking major
activity nodes and residential areas of the city with efficient public
transport by planning exclusive pedestrian pathways will help in
rationalizing the traffic in the city. All local communities should also be
effectively linked with nearby eating joints, shopping areas and other
public places,which are in common use on day to day basis, to promote
pedestrianization. Pedestrian pathways will, however, have to be planned
intelligently, with prior community consultations, in order to make them
more attractive and usable. They need to be made integral part of the
green belt with attractive visuals, duly supported with appropriate level of
amenities and street furniture to make it user friendly. Activity areas also
need to be planned with places for people, to gather and socialize, to
make them more attractive. Promoting pedestrianization should be high on
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the local agenda because this mode of travel has enormous capacity to
rationalize traffic besides having zero carbon footprints.

3.8 Promoting Bicycle Traffic
After pedestrianization, most preferred mode of travel should be bicycle.
Besides being economical, flexible and environmental friendly, bicycles
are essentially zero emission vehicles (ZEV). They occupy minimum road
space and require limited parking space. In addition, cycling is also the
healthiest transport mode. Despite having distinct advantages, bicycles
have been neglected by transport planners as preferred mode of
transportation. Its enormous potential remains unexplored. As per the data
available, cycling still has the largest share of urban transport not only in
India but even in developed countries. In China, highest priority is given to
bicycles by creating express cycle ways and creating exclusive lanes
dedicated to the cycle traffic. Cycle lanes form integral part of city road
network including the major arterial roads in order to facilitate safe
movement of bicycles in the urban centres. Majority of car trips of less
than 5 kms can be conveniently made by bicycles, which can go a long
way in reducing traffic problems in the urban areas. Most of the developed
countries are now promoting use of bi-cycles for shorter trips and trips
undertaken for education and shopping. However, in order to promote
bi-cycle it would require the creation of dense network of bi-cycle lanes in
cities along all the major road network; creating a ring road around the
most congested areas; preferential positioning of cyclist at the crossing
and junctions; declaring certain roads as bicycle streets; allowing cycling
along pedestrian zones; creating bicycle stations; supervised parking lots;
integrating it with other systems of transportation including railway/metro
stations, inter/intra bus stations and connecting important destinations
including schools, offices, industries, leisure etc. City of Copenhagen is
known for its bicycling culture and supporting infrastructure. Over the
years, city has created 388 kms of cycling routes catering to 50% of the
city trips. In order to make city more bi-cycle friendly, City of Copenhagen
is now putting in place a unique traffic system by the name, Green Wave
,which would ensure that cyclists will never encounter a red light during
travel. Many cities are promoting bi-cycle rides by offering free use of
bi-cycles to residents/visitors for travelling in the city. Corbusier, the
master Architect and Planner, in the planning of Chandigarh redefined the
system of 7Vs to include 8bc for catering to two wheeler traffic, peculiar to
the new city. However the same has not been put in place and Chandigarh
is now suffering from major traffic problems.
Promoting bicycle traffic would require launching public campaigns on
regular basis to involve communities and people to use bicycles. However,
technology related to cycle would also require upgradation on regular
basis besides making cycle affordable and efficient. Despite all limitations,
bi-cycle offers the best option as cost-effective, non-polluting and energy
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efficient mode of urban transportation, occupying minimum road space to
solve majority of urban traffic problems.

3.9 Making Public Transport more efficient
Public transport holds the key to
rationalization and effectively
catering to larger proportion of
traffic demand in the urban
areas. However, despite
enormous potential, public
transport remains largely a
neglected area and least
preferred mode of
transportation. Unfortunately, in
India public transport has been
considered as a mode of travel largely used by poor or who do not own
any vehicles. This has lead to keeping the fares low, leading to large
resources going as subsidy to keep the system going. This approach
needs rationalization, review and re-look. Low allocation of resources has
been one of the major factors for perpetual neglect of public transport in
the urban areas. Vesting power with the local authorities to run the public
transport at local level has emerged as the major bottleneck in its rational
growth due to lack of expertise and inadequate resources. Making public
transport a preferred mode of travel, would require re-defining the entire
approach and framework of public transportation including its planning,
operation and management. Promoting public transport would require
putting in place higher frequencies; improved regularity; better safety;
higher comfort; more effective communication with users; provision of new
buses/trains/LRT systems besides competitive and easily comprehensible
fare levels; dedicated right of way; prioritization at traffic lights and
integration with other modes of traffic etc. Identification of potential
corridors for mass transportation would help in rationalizing the traffic
demand in urban centres. Use of eco-friendly mass transportation vehicles
using non-polluting fuels (CNG) can usher a new era of sustainable
transport in the urban centres making them free from major problems of
vehicular pollution. In addition
to providing an efficient,
effective, affordable and cost-
effective means of
transportation, public transport
has been found to be highly
effective in reducing road
congestion and air pollution and
accordingly requires higher
priority. Considering different
categories of clientele, different
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travel options must be offered to divert people using cars/two wheelers to
public transport.
Promoting public transport on large scale would also involve creation of

state of art infrastructure including improved bus stations/terminals;
improved passenger information system; use of intelligent transport
systems for monitoring and control; affordable ticket pricing; e-ticketing;
using single ticket for all modes of travel making any number of changes;
carrying out maintenance during the night and introducing comfortable
buses (air conditioned buses) etc. Ahmadabad BRTS has already
demonstrated its strength in solving the traffic problems of the metropolis.
Delhi metro has already achieved the mark of moving 2.8 million
passengers in a single day and is now gearing to reach 6 million mark
when all the phases will be completed. Study made about the impact of
Metro on Delhi by the CRRI , has revealed that Metro has helped in not
only taking away 3,90,000 cars off the city roads but has resulted in
reducing travel time of users by 32 minutes. In addition, it has resulted in
saving valuable fossil fuel besides saving the city from the emission of
green house gases . The net saving has been estimated, on account of
fuel, time, reduced carbon footprints, to be of the order of more than
10,000 Crores on annual basis. In addition, it has made Delhi safe and
travel friendly by reducing loss of human life and property on account of
reduced accidents besides increasing the productivity of city. Mumbai
sub-urban trains have proved to be lifeline of the city to keep it running
even in all adverse conditions. To effectively solve the problems of traffic,
Copenhagen has developed world class public transport system from
where all residents will be living within a distance of 400 meters to
minimize use of private cars and to promote public transport. City of
Chicago is also extending its suburban railway network to ensure that 75%
of the city residents should have houses within a walking distance by the
year 2040 under ‘Go to 2040’ plan to rationalize travel. Thus public
transport has enormous potential which needs to be thoughtfully and
rationally explored to solve the traffic problems of urban areas.

3.10 Equitable Allocation of Road Space

Indian transportation scenario is distinctly marked with multiplicity of
vehicles occupying, sharing and competing for the common road space. In
the absence of any clear allocations, road space occupation is largely
governed by first come first serve basis. With focus on vehicles, majority
of road space is being occupied by personalized vehicles that outnumber
the other vehicles. This leads to high degree of congestion because of low
capacity of these vehicles and squeezing other vehicles out of the road
space. Bus, carrying more than 50 people requiring merely 2.5 times the
road space that is occupied by a car carrying 2-3 people, has very limited
space available to move on urban roads. Disproportionate space
allocation leads to higher travel times and higher travel cost and most of
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the people suffering from this paradigm belong to lower income groups.
The existing trend need rationalization with an appropriate mechanism of
rational allocation of road space immediately put in place. The focus of the
road space allocation has to be based on equity and the carrying capacity
of the vehicles in order to rationalize the traffic and minimize the
congestion. It has to be redefined with focus shifting from being vehicle
centric to the people centric. Vehicles carrying large commuters should be
allocated more space in order to ensure their speedier movement. Further
based on equity, all the modes of transportation should be given priority in
terms of their carrying capacity. This objective can be achieved by
reserving lanes and corridors exclusively for public transport, non-
motorized modes of travel, high occupancy vehicle lanes, pedestrians,
bicycles depending upon their share in the overall traffic. However,
preferential allocation to public transport and cyclists will help in diverting
more traffic to these modes from personalized vehicles leading to higher
order of operational efficiency and better capacity utilization of road
network besides promoting sustainable transportation. Many cities in the
world have used, both successfully and effectively, the mechanism of
reserving stretches of roads exclusively for the use of public transport to
reduce congestion, air pollution and improving efficiency of rapid bus
transit system. Istanbul dedicated 42 kms of existing road lanes for the
newly introduced Bus Rapid Transit System. This helped in two fold
increase in speed of buses as compared to other vehicles. With buses
arriving at 30-45 second interval providing continuous service, city was
able to effectively and efficiently move 6,20,000 passengers a day.

3.11 Traffic Calming
Traffic Calming is another concept
being followed in developed
countries to minimize the hazards
of traffic, promote quality of life in
urban centres and eliminate
environmental pollution. Major
elements involved in the concept
are redesigning of streets and
roads for a reduced vehicular
speed not exceeding 30 kmph;
giving priority to public transport; promoting pedestrianisation and bi-cycle
traffic; enhancing the social quality and vitality of cities; allocating large
road space to vehicles other than personalized mode of travel; creating
large green areas as integral part of transportation network; management
of car traffic through re-routing, parking management, signaling ;
surveillance and sanctions besides communication and participation by
the public. Feedback received from the communities has given distinct
appreciation of the concept in terms of reduced noise & air pollution
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besides promoting increased road safely and improved quality of life in all
residential areas.

3.12 Road Pricing
Road pricing is a new concept which has been used effectively to
rationalize traffic, minimize congestion , promote public transport ,
minimize use of personalized modes of travel, promote environment,
reduce pollution and generate resources. Singapore, which uses a unique
system of traffic information to guide and educate the drivers and road
users, has used the road pricing mechanism effectively to tackle the
problem of congestion on city roads. It has put in place a Unique
Electronic Road Pricing System which makes road users to pay a variable
congestion charge according to the prevailing traffic conditions and
distance travelled. It not only generates revenue for the city government
but also encourages drivers to take less congested roads. Levy of charges
has discouraged use of personalized cars, promoted preference for car
pooling and use of public transport. The system also generated a revenue
of $ 125 million in 2010, which was used for promoting and rationalization
of transportation in Singapore. This mechanism can be used effectively by
metro cities on critical roads/stretches facing large volume of traffic and
posing perpetual problems of congestion.

3.13 Creating Unified  Transport Authority
Indian transportation scenario at the local level is distinguished by
existence of multiplicity of authorities with overlapping areas of
operations in large urban centres and absence of such agencies in the
smaller towns. It has led to a scenario which is both chaotic and irrational.
Available agencies lack in capacity, competency, expertise and requite
manpower to study, analyze , plan , develop and manage the entire gamut
of inter and intra city traffic, with the result urban transport is being run and
managed by proxy. This calls for creating a dedicated and unified agency
for managing traffic and transportation at the state and local level in order
to holistically address the problems, issues and traffic blues. The
dedicated agency must be fully equipped with appropriate level of
manpower having in depth, knowledge, expertise and experience of
peculiarities of urban traffic and provide solutions to rationalize them.
Research and Development should be made integral part traffic planning
in order to bring innovations in traffic management. National Transport
Policy, provides for setting up UMTA ( Unified Metropolitan Transport
Authority) in all 53 million plus cities in order to facilitate co-ordinated
planning and implementation of urban transport programs and projects on
time bound basis besides promoting integrated management of transport
systems at the local level. Policy further recommends setting up these
authorities under state laws to make them more effective, efficient and
meaningful. Number of states has already set up such Authorities.
.
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3.14 Involving Technologies
Technology can play major role in rationalizing and planning the urban
traffic. Unfortunately potential of technology has been used to a limited
extent in India to manage traffic. In developed countries, technology has
been extensively leveraged in monitoring, planning and designing the
transportation policies, and programs and their implementation. In
addition, it has been used effectively to monitor the traffic conditions in
the city and its various parts , to minimize the problems of congestion and
to ensure smooth flow of traffic. Use of IT and ITES have also helped in
generating valuable data for planning, framing realistic short and long
term policies and programs based on ground realities. Placing cameras at
intersections to optimize the traffic lights and cut transit time while
reducing air pollution and cost of tackling it; dimming/ switching street
lights automatically by using real time data to save 30% on energy cost
and creating solar powered bike lane to make cycle even greener, have
been effectively used globally to improve traffic and transportation. In
London, transport operator, ‘Transport for London’ has shared its data to
encourage the development of service oriented apps such as ‘Bus I T
London’, which suggests best bus route for any journey in the city
depending upon user’s location. Road Pricing mechanism evolved by
Singapore has its genesis in the I T technology. Thus IT needs to be
extensively and innovatively used in rationalizing , planning and managing
urban traffic.

3.15 Singapore Experiment with Traffic Management
Singapore is known for its urban development and traffic management
strategies, which it has evolved over a period of time. It accepts the
critical role transportation plays in promoting urbanization , economic
growth and the quality of life. In the initial period of growth, it faced
numerous urban and traffic related problems in terms of haphazard ,
unplanned, sub-standard development, serious congestion, poor traffic
management, lack of driving skills, poor infrastructure, inadequate and
inefficient public transportation system and lack of transportation planning.
To overcome traffic related problems, Singapore, initially adopted the

strategy which revolved around increasing the size of the roads/ number of
lanes to increase the road capacity. However with increasing economic
and population growth, projected high volume of traffic, availability of the
limited geographical area, it was considered prudent to change this
strategy and adopt two fold option, involving promoting efficient public
transport and controlling number of privately owned vehicles on the roads.
For managing the transportation within Singapore, which is primarily land

based, Land Transport Authority (LTA) was created in 1995 by merging
four different public transportation agencies with the objective of establish
a sustainable land transport system for Singapore. The LTA was to ensure:
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● Developing road network to include maximized capacity;
● Improving quality and efficiency of existing transportation modes

(i.e. rail and bus);
● Managing car population and demand of road usage to reduce the

congestion
● Minimizing the need of travel by incorporating transportation in land

use planning
The most innovative part of strategy was to control the number of
privately owned vehicles on the roads which was done through the
mechanism  involving
Vehicle Quota System (VQS), Electronic Road Pricing (ERP), Certificate

of Entitlement (COE). Under this system, no person could own a vehicle in
Singapore unless he had obtained a Certificate of Entitlement (COE) from
LTA which was priced and further linked to Vehicle Quota System (VQS)
released by the Authority under which only pre-defined number of vehicles
could be added on the roads every year. Since people wishing to own
vehicles were more than the vehicle quota, people were asked to bid for
the same. In certain cases, the cost of obtaining the COE is more than the
cost of vehicle which made owning a vehicle in Singapore both difficult
and highly expensive.. This approach has worked very effectively. Since
the implementation of VQS the growth of vehicle population has reduced
from 3% (2009) to 0.5 % in 2014. Further, with the introduction of
Electronic Road Pricing (ERP), every individual vehicle owner has to pay
price based on the duration of road used, distance travelled and the
population of vehicle density on the road used, making car ownership very
expensive. Further, the COE is issued only for a period of 10 years, which
can be further extended for a period of 5 years, based on the payment of
additional money. After the expiry of COE , the vehicle is de-registered
and cannot be retained in Singapore. It has to be sold and exported out or
destroyed. This makes the vehicle ownership most difficult and expensive.
The loss of privately owned vehicles has been compensated by
Singapore's public transport system, which is highly developed, effective
and efficient. The network of Mass Rapid Transit (MRT) comprising of
trains, buses and taxis serves to shuttle population across the city state
every day, at relatively inexpensive and affordable fares. MRT is the
backbone of the Singapore transport system, which provides seamless
transfer for reaching any part of Singapore, the moment you step onto an
MRT train. In addition, an highly efficient fleet of 4,050 buses move about
3 million people to their destinations daily in a clean, air conditioned
comfort at the most affordable fare. For making BRTS more effective and
meaningful, 200 kms of road lanes have been dedicated exclusively for
the buses with waiting time to be reduced to 8 minutes during peak time
by the year 2017 as against prevailing 10/15 minutes. Out of 12 million
daily week day trips, 60% are performed through public transport,
indicating the acceptance  and preference for this mode of travel.
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In addition, large network of cycle tracks have also been laid in order to
promote cycling on large scale for travelling shorter distances and also for
accessing the public places and public transport nodes with dedicated
space provided for parking of cycles. People with foldable bi-cycles are
also permitted to carry them in the public transport subject to the safety of
co- passengers.
Singapore also provides intelligent traffic information system which can be
accessed by the road users to source information on the traffic status in
any area/road and decide about the best travel options in the city.
Singapore , with a land area of 710 Sq Km and a population of 5.3 million,
is supported by 3300 /177 kms of road/rail network and vehicle/car
population of 9,69,000/6,20,000 with 12% area placed under the road
network for meeting the daily needs of mobility in the island. The role of
government in this transformation is pivotal, followed by public
participation. The bold policies opted by the government are based on
technology, innovations, which has helped the city to maintain its
transportation health .Singapore offers numerous options , messages,
good practices and lessons for creating smart and sustainable
transportation, which can be adopted by Indian cities with appropriate
modifications.

3.16 Conclusion

In 2006, the transport sector produced 6.4 Gigaton CO2 emission, or
23% of world energy related CO2 emission. With the use of traditional
fuels, transportation sector alone will be contributing 45% of all total
carbon emissions coming from developing world. With numbers of
personalized vehicles recording high degree of growth and exhaust from
cars and buses being the single largest contributor to the green house gas
emissions, challenges posed by transportation sector accordingly remain
daunting and formidable. To overcome these challenges options would
clearly hinge on promoting sustainability of urban transport in order to
make it as collaborative partner in the process. Sustainable urban
transport would essentially call for minimizing use of personalized
vehicles; promoting non- mechanized/ non-fuel based options for travel;
using public transport with large capacity run essentials on non-polluting
fuels /electricity ; using state of art technologies making vehicles
zero-emission; making cities more compact to limit the need of
mechanized travel; using land use planning to rationalize the travel pattern
etc. It would also involve use of information technologies as one of the
mechanism to reduce travel by using homes as offices, schools, libraries
etc. Use of multi-storied buildings for making cities more compact can
also be considered a distinct option for minimizing travel needs of the city.
Draft Concept note evolved by the Ministry of Urban Development for the
Smart Cities have defined the transportation parameters for a smart city in
terms of maximum travel time; creating continuous unobstructed
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footpaths; dedicated and physically segregated bicycle tracks; high quality
and high frequency mass transport within walking distance;. However,
creating sustainable urban transport would require a multi- pronged
strategy based on leveraging the advantages of all modes of travel,
involving communities and stakeholders besides professionals engaged in
urban/transport planning, development and management. Increased use
of environmentally- friendly public transport systems and halting of urban
sprawl in cities to substantially reduce emissions and make cities cleaner,
greener and sustainable. Our capacity to create sustainable urban
transport, through state of art cleaner and greener technologies with
innovative city planning, development and management options would
hold the key to the productivity, economy, quality of life, sustainability and
operational efficiency of human settlements.
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Issues and Options for Promoting Sustainable Built Environment

Introduction
Sustainability, as an issue, as an option and as a strategy has been gaining currency
in the parlance of professionals, policy makers, communities, governments and
welfare agencies both locally and globally, to make this world more humane,
liveable, productive, efficient and provider of quality of life. Looking historically, close
linkages have been observed between sustainability and unending human
endeavour of gobbling resources, consuming energy and generating waste. Large
number of distortions emerging globally in terms of pollution, climate change,
extinction of large number of species, global warming, flooding etc have genesis in
the manner development options have been exercised by different communities,
states and nations to develop the built environment and plan, design and operate
their human settlements in general and cities in particular. Cities globally account for
more than 75% of energy consumption and generating majority of carbon footprints.
Buildings and travel have been found to be major consumers of energy and
resources in cities. . Built environment has been major consumer of energy and
resources, impacting nature and contributing to climate change, resources depletion,
waste, over-consumption, diminished human health, and other significant problems.
Sustainability remains critical for the planning, design, construction, and operation
of the built environment, considering the variety of economic, social, and
environmental impacts it has in the long-term. Accordingly, urbanism and
architecture play critical role in promoting equitable and sustainable consumption. In
order to make this planet most sustainable, best option and strategy would be to
ensure that cities and built environment are made least consumers of energy and
resources besides generators of minimum waste. Achieving sustainability requires
adoption of multi-disciplinary and trans- disciplinary strategies which would promote
considerable reduction in building carbon footprints and water consumption besides
promoting energy-efficiency and ecological sustainability. Sustainability should form
the basis and the foundation on which entire superstructure of development/ human
settlements is made to stand.

Sustainability and Sustainable Development

Sustainability and sustainable development has been defined by large number of
organisations, experts, professionals and agencies, working locally and globally.
However, best known and widely acknowledged representative definition is given by
the World Commission on Environment and Development's, which says, “That
development is sustainable, where it meets the needs of the present without
compromising the ability of future generations to meet their own needs”. Sustainable
development respects the limited capacity of an ecosystem to absorb the impact of
human activities and focuses on preserving the environment for other species and
for people. It also focuses on maintaining and creating a delicate equilibrium
between human needs to improve quality of life and preserving natural resources
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and ecosystems, on which sustenance of present and future generations depends.
Sustainable development mandates reinforcing and inclusion of economic growth
with protection of environmental quality. Prime objective of sustainable development
is to create a permanent and stable relationship between man and nature, which
guarantees future generations an assured quality of life as good as ours.. Promoting
sustainable development would call for people, communities and nations respecting,
sharing and caring for each other ,earth and its resources; taking no more than what
nature can replenish; adopting lifestyles and development that respect and work
within nature's limits and using state of art technologies to optimise resources.
Sustainability and sustainable development accordingly have been found to have
genesis in the optimum utilisation of available non-renewable resources, working on
the human need and not greed, using alternative resources made available by
nature , searching and using appropriate technologies, promoting human welfare,
preserving eco-system and promoting ecology, thinking development options in long
term and looking at the development in both local and global contexts. Sustainable
development also makes commercial sense because it reduces the operational cost
and make things cost-effective and affordable in the longer run.

Designing Green Built Environment

Built environment has been integral part of human history. It has scripted the march
of humanity over times in terms of art and science of designing and construction of
buildings. The term built environment refers to the man-made surroundings that
provide the setting for human activity in which people live, work, and recreate on a
day-to-day basis. Currently, built environments are typically used to describe
the inter-disciplinary field that addresses the design, construction, management, and
use of these man-made surroundings as an interrelated whole as well as their
relationship to human activities over time. Built environment is known to be major
determinant of quality of human living. Built environment has critical role in promoting
sustainability and making cities sustainable. No city can be made sustainable unless
it is supported by built environment, which is energy/ resource efficient and
intelligent. Built environment is known to have significant impact on environment and
consumption of resources, accounting for:

● 16% of world’s fresh water withdrawal.
● 25% of wood harvested
● 30% of consumption of raw material.
● 50% of global energy consumption.
● 35% of world's CO2 emission
● 40% of Municipal solid waste.
● 50% of Ozone depleting CFC’s .
● 30% of the residents having sick

building syndrome.
● 40-45 % of global warming
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Considering the fact that buildings consume 50% of the total global energy, criticality
of buildings and their role in minimizing energy consumption and promoting
sustainability of human habitat assumes importance. Out of the total energy
consumed by the buildings in its entire life-cycle, only 16% energy is the embodied
energy, which goes into making of the building, another 10% energy is used in its
maintenance and upkeep whereas 74% energy is used in its day to day operations
of buildings.With India on the threshold of massive urbanisation propelled by large
number of rural people rushing towards urban centres, energy requirements of cities
due to buildings, is going to rise sharply in future. As per Mckinsey Global Institute
Report (April, 2010), ‘India Urban Awakening :Building Inclusive Cities’, India would
be required to create, on annual basis, buildings to the tune of 700-900 million sqmt
to meet the needs of urban India. Despite huge projected requirements, very little
focus is being given to mitigate the adverse impact on the environment caused by
rapid and uncontrolled growth of building industry. Thus building, as a sector, would
require close scrutiny and monitoring for effecting overall economy in the levels of
energy consumption and making cities sustainable.

Architectural design is the starting point and has critical role in making buildings
sustainable because the way buildings are designed, constructed and used have
enormous energy implications. Experience has shown that buildings can be
designed to meet the occupant’s needs for thermal comfort at reduced level of
energy consumption by adopting an integrated approach to building design. The
integrated approach could include site planning, shape and size of the building, built
form, surface to volume ratio, building efficiency, ratio between length and depth of
the building, using simple techniques of building structure, efficient structural design,
principles of solar passive techniques in building design, using energy efficient
equipment, control and operation strategies for lighting, heating, ventilation etc. using
solar energy/air movement for meeting the energy/lighting needs of buildings,
reduced use of transportation energy, replacing energy intensive materials with low
energy components , materials made from waste/using local materials, landscaping
etc

Orientation is the most critical factor which needs to be effectively leveraged in all
building design to evolve energy efficient building envelop by making use of solar
light/heat/radiation and the wind energy. However, requirements of building design
would vary from region to region, state to state and within regions and states.
Accordingly, buildings with regard to sun and wind will have to be oriented differently
in different regions. In order to ensure that buildings make best use of solar and wind
energy, it would be essential that majority of buildings should have the site
advantage of having best orientation. Accordingly, in this context town planners have
important role cast for themselves for ensuring that while preparing the layout plan of
the area, highest consideration is given to orientation so that maximum number of
plots has the advantage of best orientation. Further, planners should ensure that
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ratio of plot width and depth is fixed in such a manner
that the entire depth of built up area permitted on a plot
should have access to natural light during the day,
minimizing the requirement of artificial lighting. This
would be particularly important in case of row housing
where plots have the option to draw light from front and
the rear only. Designing with nature by making best use
of existing natural elements/sources and vegetation,
offers the best option of creating sustainable buildings.

In addition, concerted efforts should be made to promote
retrofitting of existing buildings to make them energy
efficient. Singapore has already drawn a master plan to
make all the existing buildings green through a
collaborative policy framework involving residents, property owners and the
government. Retrofitting of Empire State Building of New York has led to achieving
reduction of electricity load for the building to the tune of 3.5 MW and reduction of
green house gas emissions by 1,00,000 tonnes over a 15 years period. The
payback/recovery period for the $13.1 million spent on retrofitting of building, has
been placed at 3.5 years due to saving of energy in lighting, air condition etc

Sustainable Design & Affordability
 Architectural designs are known for their capacity and hold the key to promote
sustainability and affordability of built environment. Accordingly, sustainable design
needs to be made intrinsic and integral part of all architecture practices.This can go
a long way in promoting affordability in built environment. Considering the fact that
construction and operation of buildings contribute 40-50% of all greenhouse gas
emissions, accordingly buildings, if designed with focus on energy and resources
optimisation, can minimize their carbon footprint and significantly contribute to their
long-term sustainability and affordability. In the past, cost of building was being
looked at the initial cost which went into making the building, without looking at the
life cycle cost which included operational and maintenance cost besides incidental
cost incurred by the end users in travel and meeting essential day to day needs.
Economy in buildings was being predominantly achieved by utilizing economies of
scale and minimizing up-front land, design, labour and material costs. In majority of
cases, affordable housing developments were located on remote sites on the
periphery of cities, totally disconnected from context, which actually proved to be
highly inefficient and cost-intensive in their use of energy, water and materials; and
often created unhealthy interior environments due to poor quality material used and
degradation. In 2009, the Australian Institute of Architects released an affordable
housing policy that supported the suggestion that what we need is ‘affordable living’,
not just ‘affordable housing’. Affordable living involved, taking into account the
indirect costs of living such as accessing employment areas, expenditure on utilities,
the costs of adaptable housing and sustainable design. Sustainability and
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affordability in built environment can be promoted by adopting design strategies as
defined below:.

● Promoting transit oriented development by creating sites near public
transportation, shopping, schools and other daily needs to minimize the need
for automobiles or their use.

● Adopting appropriate design strategies involving orientation, site climate,
vegetation, climate, wind direction etc and  to promote passive strategies.

● Promoting energy efficiency incorporating principles enshrined in rating of
buildings involving thermal insulation, high performance windows, efficient
heating, ventilating and air conditioning, hot water heaters and geo-thermal
options.

● Promoting water efficiency by creating buildings that use water efficiently
and minimize storm water runoff.

● Promoting design efficiency by making buildings compact with smaller
footprints, using space more efficiently, achieving highest carpet area,
minimising circulation /area under walls, adopting efficient structure and
structural  system,  minimizing construction waste

● Promoting high indoor air quality by choosing environmentally responsive
materials and finishes produced by clean manufacturing processes that do not
produce unhealthy interior environments.

● Using materials which are locally available, cost-effective, having low
embodied energy , produced from waste, easy/inexpensive to repair and
maintain

Planning for  Life Cycle Cost

Based on the studies made , it has been observed that construction of buildings
involve only 10% of the life cycle cost of buildings, maintenance cost is placed at 1%
whereas the operational cost of buildings have been found to be of the order of
89%, over the entire life-cycle of building. Unfortunately in the current practices
entire focus is to minimise the initial cost with minimal focus on operational cost.
Sustainability remains a marginal issue, with majority having notion that it is
expensive to design, construct and operate sustainable/ green buildings. Latest
researches have showcased that buildings, if planned, designed and constructed as
green/sustainable buildings, can make them affordable over the entire life cycle with
little or no additional upfront costs. Even with additional upfront costs, sustainable
designs are known to pay back the additional cost within a short span of 3-4 years.
Further, positive co-relation has been found to exist between sustainability and
affordability. Studies have revealed that higher the sustainable rating of building,
larger is the saving in the operational cost of the building and higher will be the
affordability. Sustainable buildings are known to create win-win situation for both
owners, builders and occupants because these buildings have been found to
promote an environment which helps in:
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● Saving  energy up to 50%
● Saving  water consumption up to 40%
● 35% Reduction in carbon emission
● Reduction of 8000-12000 Tons of Co2 per million Sq. ft. of building
● About 3 MW saving in connected electric load per million Sq ft building
● Reduction of 70% municipal waste

Employing more than 35 million people (1/6 of total workforce of country),India’s
construction industry is projected to expand, both horizontally and vertically, with
investments in residential, infrastructure and energy projects continuing to drive
growth. Various government flagship programs – including 100 Smart Cities Mission,
Housing for All, Atal Mission for Urban Rejuvenation and Transformation (AMRUT),
Make in India and Power for All – will be the major growth drivers. This is both an
opportunity and challenge for professionals and building industry. Considering the
major implications of buildings, it will be important and critical that buildings are
planned, designed and constructed as sustainable buildings in order to make them
more affordable. Failure to make built environment sustainable will have huge
environmental, financial, physical and social cost and implications for people,
community and nations, which will be difficult to rationalise subsequently.

Conclusion

Affordability and sustainable development are considered anti-thesis across the
world. Generally there is a conflict between the approach to sustainable built
environment and affordable buildings. Sustainable development is considered more
expensive. For Middleton, sustainability and affordability aren’t mutually exclusive
goals. It’s not about adding extra, but thinking more carefully about the design of
buildings and incorporating technologies that can offset the rising costs of energy,
water and other services. Affordability and sustainability are known to fit together
perfectly. Through excellent design, buildings can be made more sustainable and
affordable. Smaller the footprint of buildings, lower will be the upfront costs and
embodied energy and lower shall be the running costs of buildings. Sustainable
designs are now being increasingly adopted, to make built environment more
cost-effective and affordable. Considering the enormous amount of built environment
to be created, India will have no option but to tread the path of sustainability and
sustainable development in the built environment. Sustainable built environment
would go a long way in achieving the majority of the 17 Sustainable Development
Goals for the reason built environment is known to be the largest consumer of
energy, resources and generators of waste. Global sustainability will be largely
contingent upon how effectively and efficiently we can make our buildings
sustainable through innovative design solutions, using renewable/waste materials
and involving state of the art building technologies.

JIT KUMAR GUPTA 125



SELECTING SITE FOR SUSTAINABLE PROJECTS &
GREEN BUILDINGS

Ar. J.K.GUPTA



Selecting Site for Sustainable Projects & Green Buildings

All architectural projects have their origin in
the site where they are located and
accordingly remain site specific for their
conceptualization, planning, designing and
construction. Every site is unique and
distinct, comprising of numerous complex
elements including; varying topography, flora
& fauna, bio-diversity , climate, physical,
social, environmental features, culture etc
which largely influence, impact and guide
design process and decision making. Site
plays a crucial role in positioning and
orienting the building, determining the footprints, form, shape, fabric, material, structure,
sustainability and typology of the building including its relation with the surrounding and
neighborhood buildings. Accordingly, finding and locating appropriate site for any project
and site analysis remains vital and crucial for any project to be rational, effective and
relevant. Architectural site analysis involves evaluating a particular location physically,
environmentally and socially with the basic objective of developing an architectural
solution which would have merit and help achieve the objective of the project.
Appropriate site remains a pre-requisite and vital for developing any project of any merit
because all good architectural solutions have their genesis in understanding,
appreciating and bringing best out of the site. All globally known architectural projects
had their genesis and origin in the uniqueness and appropriateness of site on which
they are located. Site also remains the major determinant of success and failure of the
project. Sourcing appropriate site remains vital for the owner, project managers and
architects and accordingly, it will be relevant and rational to define broad guidelines and
principles which must be kept in mind while defining/ selecting sites for any sustainable
architectural projects. Since all human settlements remain different, distinct and unique,
accordingly defining precisely site selection remains difficult. However, important factors
to be considered and broad methodology, guidelines and approach, which can be used
for searching appropriate site ,have been detailed below;

Defining Project Scope and Requirements;
Site selection is globally valued as one of the most exciting and challenging phases in
an architectural project, because process involves and includes looking and searching
for appropriate and suitable options, where to locate the project and construct the
building. It is more complicated than simply choosing a location that is convenient. Site
selection requires a careful examination of different areas, factoring in many things
beyond aesthetic and climate. Before going for location of the site, where project is to
located, it will be important to define all the requirement of the project, in terms of built
space and the open spaces required besides area required under parking etc. Parking
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area remains crucial for commercial,
industrial, institutional and mixed land use
projects. In addition to quantifying the
built area required for the project, it will be
relevant to decide whether the project
should make provision and include scope
for the future expansion of the project to
increase its capacity at later stage. This
remains generally the case for education,
healthcare and industrial projects. If
scope for future expansion is to be made,
then area requirement for such expansion should also be quantified and included in the
total requirement of the built space. Quantifying different spaces will help in determining
area required for the site, depending upon the permissible floor area ratio, ground
coverage, height, setbacks etc defined in the building control regulations and applicable
in the area and city depending upon the nature of the project.

Looking at the Planning Framework
After having quantified the built area requirement and broadly understanding the
contours and area of the land required for the project, it will be appropriate to look at the
existing planning framework/Master Plans/Development Plans/Zonal Plans, evolved for
the city and identify the zones in which the use of the project is permissible. Site must
be identified in the permissible land-use zones defined in the planning framework of the
city, failing which it will create numerous problems in getting statutory approvals like
change of landuse and building permit etc., which may inordinately delay the project
and may even require selection of an alternate site in the relevant zones. In addition,
city planning framework needs a detailed study with regard to land uses defined for the
adjoining areas; proposed pattern of future development of the city; suggested traffic
and transportation network; positioning of major infrastructures at city and local level;
future density and population distribution, so as to have an overview of the city future
growth, for making optimum use of the positive development while eliminating any
threat posed by the non- conforming
development. Permissible zones
positioned in the city need critical and
objective evaluation and analysis for
ascertaining their comparative merits and
demerits for appropriateness of the siting
of the project. After locating the
permissible zone, process of precise
location of the site can be initiated based
on the following factors;
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Involving Technology
After having identified the preferred zone for locating project, identifying precisely the
site for project should be done based on detailed data available for that zone. It will be
desirable to make use of available technology for zeroing on the site. Google maps can
be a handy tool to provide the overall profile of the area including physiography,
topography, contours of the area; existing road network; connectivity with roads- both
main and sub-roads; position of the railway lines ; location of major transport nodes
including railway station, Bus Terminals, Airport ; distance from major landmarks of city
including Shopping centers, Railway Station, Airport ; flora and fauna, existing
structures, water bodies, canals, rivers, electric lines, service network, forests, low lying
areas etc. These maps will be of considerable value while defining the exact site,
working out its boundaries, dimensions and area. However, if the site is being sourced
in the planned area, then the approved layout plan and demarcation plan needs to be
studied in detail with regard to orientation, open spaces, accessibility, shape and size of
the plot, dimensions, approach, road network; positioning with regard to supportive
infrastructure etc.

Evaluating Accessibility
Site to be selected must have good
accessibility with different parts of the city
so as to provide good connectivity with
different residential, commercial,
institutional areas. Good connectivity
enhances the value , visibility, viability and
usability of the project whereas poor
accessibility is likely to create numerous
operational problems for the projects.
Accordingly, it will be desirable to study
the available access to the site. While
commercial sites may require location on
the major axis and important roads of the
city, residential sites may require areas
which are not prone to highway traffic, noise and traffic hazard work areas but still close
and well connected to the healthcare, educational institutions and market area for
sourcing day to day needs. Depending upon the nature of the project accessibility
requirement of the site needs to be evaluated and considered essential and integral part
of the site selection process. However, for larger sites accessibility from more than one
side shall be desirable to cater to the different requirement of accessibility to the project.
Accessibility to the site should invariably evaluated in all modes of travel involving
public, private, vehicular and pedestrian access.
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Valuing Shape and Size
While selecting the site, it must be
ensured that the shape of the site should
be such that it allows proper planning,
designing and placement of building.
Regular sites should be preferred as
compared to irregular sites. Site must
ensure proper air, light and ventilation
within the building designed. Accordingly,
too deep and too narrow sites with large
depth as compared to width or larger
width as compared to depth, should be
avoided for proper designing of buildings
and making provision of parking etc. Sites having irregular boundaries, forming acute
angles should be avoided. Acute angled site leads to creating deep pockets which lead
to inefficient use of site as compared to sites having obtuse angles. Area of the site
should also be adequate to accommodate the covered area worked out as per the
scope of the project

Understanding Cost of Land.
Cost per unit area of land will be one of the critical factors in making decision about the
selection of the site and its location because of its implication in determining the
sustainability and affordability of the project. Too high land cost will make the project
unviable leading to cost overrun. Sites in developed area will be costlier as compared to
sites in the comparatively less developed area. Sites having better accessibility and
located on the major roads shall always command more premium as compared to site
having low accessibility and located on the lower order roads. Sites located on major
roads have more commercial value and potential and are more appropriate for locating
shopping malls, multiplexes as compared to housing complexes. While evaluating the
cost of land, care must be taken with regard to future pattern/trends of growth and
development of the city, for which master plans/development plans will remain useful
documents for reference and decision making. In addition to looking at the cost, land
ownership of the site also needs detailed evaluation. While selecting the site, it must be
seen that land ownership is not disputed and site is unencumbered. Also, site is not
fragmented and is not mortgaged or under dispute in a court of law. All disputed sites
must be avoided for obvious implications, for the feasibility of the project.

Avoiding low lying and floodable sites
While selecting sites, all low-lying areas and areas which are prone to flooding, must be
avoided for any likely damage to the building in future. In this regard, levels of the sites
with respect to adjoining land must be visited along with the past history of flood- ability
of the area, before making a decision. Levelling low lying area could be an expensive
investment, raising the cost of the project. In addition, all areas used for sourcing earth
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for brick kilns should also be avoided. Low lying area, levelled by dumping solid waste,
should never be selected because of health hazards and environmental implications it
will have for the residents of the buildings. Low lying sites which have been used for
dumping debris, construction, demolition waste and sites which are filled with non-toxic
or other harmless materials, can be taken up for construction, considering the
consolidation and stability of land to avoid differential settlement subsequently.
However, low lying sites, which are not prone to flooding and which can be managed
against disaster, can prove to be asset for project and designing of buildings, where
basements are required to be created for meeting the norms of parking, storage etc.
Consultation with architect will help in critically evaluating the merits and demerits
besides evaluating suitability of land for the project sustainability and rational designing.

Prohibitions imposed by legal Framework
There are numerous restrictions which are imposed on the development coming up
along the major roads to control the ribbon development and to ensure smooth flow of
traffic and to safeguard areas of importance like area under forest, protected area and
area around heritage buildings and wetlands. In addition, master plans also provide
restrictions on the use of land in certain pockets calling for making provision of the
green belt. In Punjab along schedule roads, a no-building zone upto 50 meters and in
case of bye-passes upto 150 meters, is to be provided in all projects located on such
roads. These restrictions, lead to making large area open in the area adjoining these
roads, where no construction can be undertaken. Such locations need to be clearly
avoided. In case the sites are required to be located on such locations, considering the
peculiar requirement of the project, then site selected should be with lesser width and
more depth so that more area becomes available for building purposes. Sites falling in
the coastal areas, impacted by the provisions of Coastal Regulations Zone , should also
be avoided. Accordingly, all these legal requirements, prohibitions, restrictions and
limitations must be considered, quantified and evaluated while selecting the site and all
prohibited sites covered under various regulatory considerations should invariably be
avoided.

Locating Basic Infrastructures
Availability of water, sewerage, road network, stormwater drains, communication
network etc remain vital and critical for any project, institution and users. Accordingly,
while evaluating sites, availability of these basic essentials must be considered. In the
absence of these services and infrastructures, the projects will not only be considerably
delayed but the initial, operational and maintenance costs will become much higher and
unaffordable. Only developed areas, where municipal services are available should be
considered for location of the project. In addition to physical infrastructures, availability
of social infrastructures in the close vicinity also needs detailed evaluation. Success and
failure of projects are largely governed by the availability of quality supportive
infrastructure within and in the close vicinity.
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Avoiding Physical Encumbrances
All sites having physical encumbrances like High Tension Electric Lines needs to be
avoided because of enormous threat they pose to the safety of the building and
inhabitants. In addition, it causes inefficiency in use of land due to prohibition of
construction under these wires besides leaving a distinct air corridor where no
construction is permitted. Shifting these wires remains both cumbersome and time
consuming, involving lot of cost. Sites having gas pipes, sewerage lines, telephone
lines, water pipes passing through it, should also be invariably avoided. Similarly, sites
with religious structure/derelict structures should also be ignored for obvious reasons.
It will always be desirable and appropriate to select site which should have minimum
physical, social and environmental encumbrances.

Understanding and Valuing Topography
Undulating sites have inherent
limitations in terms of their planning,
designing, development and placement
of buildings as compared to level/flat
sites and accordingly topography and
physical structure of land must be
evaluated before finalizing. In Hill areas
where flat lands are not available,
selection of site should be based on
involving minimum cutting and filling
with contours and gradient providing
enough options to design buildings
along the contours. Slope study must entail gradient, landforms, elevations, drainage
patterns etc for site study and analysis. Considering the magnitude of the projects
undulating sites can be asset for creating sustainable design options, depending upon
the architectural solutions, which can be leveraged effectively and efficiently for
converting them from challenge to opportunities. Derelict sites offer enough
opportunities for restoring and promoting environment and ecology of the area and
make value addition to bio-diversity and ecology. Such sites could be preferred for large
projects because of lower land values they have.

Documenting  Existing Flora and Fauna
Selection of site should also be based on evaluating the existing wealth of flora and
fauna on the site. Existence of too many trees on a smaller site can pose considerable
challenge to evolution of the appropriate design solution whereas in large site they can
prove to be an asset. Sites having too many protected trees or protected forest areas
needs to be avoided. Evaluation of green wealth existing on the site needs to be made
initially based on detailed survey by assessing the nature, age, girth and number of
trees and possibility of making them integral part of design solution.
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Evaluating View to and from Site
Views from and to site remains another
valuable element to be considered while
determining comparative merits and demerits
of the sites. Good views looking at lakes,
water bodies, hills, landmarks, bio-diverse
area, forests etc. which give value addition to
the site should be valued while poor view like
view of derelict areas, slums, industrial area,
areas which are polluted, needs to be
discounted. Good views are considered
valuable while designing the buildings and
are major determinant for evolving good design solutions.

Understanding Soil
Quality of soil existing at the site also needs to be evaluated in terms of the usability for
building purposes. Soil having good bearing capacity makes enormous value addition to
the project in making it not only cost-effective but also providing safety against
disasters. Good load bearing capacity makes not only foundation more economical but
also reduces structural cost of the building. Accordingly, sites having good load bearing
capacity should be valued and preferred as compared to sites with low bearing capacity.
Site having high water table needs to be discounted for obvious reason of water
seepage into the building and low bearing capacity it will create for the soil at the site.
Sites with high water table make them unfit for creating spaces at basement level and
always pose threat to buildings in terms of water getting into the building. During heavy
rainfalls, such sites invariably create problems of safety to building and inhabitants
using the building. Good soil are known for the capacity and quality to make buildings
not only cost- effective but also facilitate the rapid growth of flora and fauna, making
value addition to the project.

Determining Wind Direction
Wind direction needs critical study and analysis
while selecting any site. If site falls on the path
of wind coming from industrial areas, then it is
likely to cause pollution and will adversely
impact health, hygiene and quality of life of the
people using the project. Accordingly, location
of industries /non-conforming uses, both in
present and future , must be considered while
selecting any site. Wind direction will also be
relevant in selecting site and positioning of
buildings in order to make optimum use of prevailing wind and avoiding its adverse
impact. In case of hill areas site selected should invariably be located on the leeward
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side in the shadow of the hills to avoid cold air. In case of coastal areas, site should be
located in the wind ward direction, to promote cross-ventilation.

Evaluating Orientation
Orientation shall be invariably valued and considered while selecting site. Sites
providing best orientation need to be preferred for planning and designing green
buildings. It will be easier to achieve sustainability on sites having good orientation,
considering the prevailing climate in the zone. Sites facing west in hot regions need to
be invariably avoided considering the inherent limitation they create in managing the
adverse impact of the sun and heat for designing sustainable buildings. North- South
remain best orientation for office buildings in hot regions. North slopes need to be
avoided in the hill areas for creating sustainable buildings due to non- availability of
Sun. South/South-East  is considered good orientation in the composite climate zones.

Locating Air Funnel
Air Funnels defined in the case of cities,
having air connectivity, also need to be
taken into account while finalizing the site.
Site falling under existing air-funnels
need to be avoided, because of the high
degree of noise planes generate while
taking off and landing. Sites for hospitals,
education, offices and activities requiring
minimum noise, should invariably avoid
locating under the air funnels and locating
near nodes generating noise pollution.
Sites located in close vicinity of airports also need careful consideration due to limitation
of height imposed on the buildings to be constructed there.

Understanding Climate
Study of climate will be crucial for evaluating the site. Climate evaluation of site will have
to be carried out at three distinct stages involving; Macro climate( Study of the Climatic
Zone in which the site falls); Meso Climate( Climate of the city where site is located)
and Micro climate ( Climate of the site) .Detailed study and analysis of three distinct
climates will be crucial not only for selecting appropriate site but also for evolving
Bio-climatic architecture structure. It will also provide clear idea to the
architect/designer about the Bio- climatic aspects to be considered while designing the
structures.

Connecting with Existing Transportation Network
Site selected should preferably be within walking distance, located near to and closely
connected with the existing system of public/mass traffic and transportation, so as to
enable the residents to use these modes of travel in a convenient manner. This will help
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in minimizing the use of personal vehicles for intra- city travel and promote the use of
public transport.

Evaluating Impact on surrounding Environment
While analyzing the site, it will be critical to evaluate, quantify and list both positive and
negative impact of the proposed project on the surrounding environment and evolve
strategies to build on the positive aspects and eliminate negative impact on
environment. This will help in designing the buildings in a sustainable manner and for
making value addition to the project and the surrounding environment.

Avoiding Disaster Prone Areas
Site falling in high risk, vulnerable and
disaster-prone areas, which are subjected
to frequent flooding, earthquake,
landslides and cyclones must be avoided
for development, considering the risk
involved to the stability of the built
environment created on these sites and
possibility of frequent loss of life and
property. However, where such risks are
unavoidable then site selected should be
such that they involve minimum risk even
when such disasters hit the area. In case of flooding efforts should be made to identify
sites which are located at higher elevation. Similarly, in case of cyclone hit area, site
falling in windward direction should not be considered. Area facing landslides would
need evaluation of the area for stability with least possibility of landslides. Area prone to
earthquake, should involve possibility of creating earthquake resistant buildings through
state of art planning, designing and construction options. Vulnerability Atlas and other
documents prepared for showcasing the disaster prone areas need to be referred for
avoiding such sites.

Conclusion
Efforts have been made in brief, to describe the factors which need to be considered,
valued, quantified and evaluated for identifying appropriate sites for any project.
However, it remains difficult to comprehensively detail out all the possible factors which
govern the precise and appropriate location of the site of any project. Guidelines for
locating the project remain both dynamic- constantly and continuously evolving and
devolving requiring constant review, revision and redefinition from time to time to make
them more relevant, rational and objective. Nevertheless, identification of appropriate
site will need lot of study, data, knowledge, understanding and expertise of the various
factors  detailed  above before  coming to  a  logical conclusion.
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Site Planning in Architectural Projects- Principles and Approach

Buildings have critical and important
role in making human settlements,
productive, efficient, liveable and
sustainable. No city can be made
smart and sustainable, unless it is
supported by built environment, which
is energy and resources efficient.
Buildings, as largest consumers of
energy, resources and generators of
waste, are known to use over 40%
world’s total energy, 30% global raw
materials extracted, 25% timber
harvested, 16% fresh water
withdrawal, 35% of world’s CO2 emission, generators of 40% municipal solid waste and
50% ozone depleting CFC besides making 30% residents suffering from sick building
syndrome. With number of people rushing towards urban centres, energy requirements
of cities due to buildings, is going to rise sharply in future. As per McKinsey Global
Institute Report (April, 2010), ‘India Urban Awakening: Building Inclusive Cities’, India
would be required to create on annual basis, buildings to the tune of 700-900 million
sqmts (equal to the built-up volume of Chicago City in USA), to meet the emerging
needs of urban India. Considering the large volume of built space to be created, its
implications in terms of resources, energy and waste are going to be colossal. Despite
huge implications, very little focus is being given to mitigate the adverse impact on the
environment caused by rapid and uncontrolled growth of building industry. Thus building,
as a sector, would require close scrutiny and monitoring for effecting overall economy in
the levels of energy consumption and for making cities resource efficient and
sustainable.

Experience and studies have shown that adopting an integrated and passive approach
to design and designing with nature, using natural elements of Sun, Space and
Greenery, can help in proper site planning. Integrated approach to building design is
known to essentially revolve round; rationalising site planning; optimising shape and
size of the buildings ; evolving sustainable built form; optimising surface to volume
ratio; promoting building efficiency , rationalising ratio between length and depth of the
building, making building structure light and cost-effective; adopting solar passive
techniques; controlling lighting, heating, ventilation ; using solar energy, optimising
landscaping etc. Making optimum use of existing natural elements/sources and
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vegetation, offer the best options for creating green buildings. In order to ensure that
buildings are made energy and resource efficient, they must be planned and designed
to conform to the stipulations laid down by the Indian Green Building Council (IGBC)
,for site planning and designing of buildings.

Making buildings sustainable will be largely contingent upon the quality of site selected
and approach used for site planning, designing buildings including defining building
fabric, their placement in the context of site and its footprints. In this chapter we will
define and explain the approach which can be considered for adoption for site planning
of any project to make the buildings/project sustainable and rational.

Site Planning

Site planning is considered and
valued as the most crucial aspect
of architecture while evolving
design solutions and placing them
within a given site. Architectural
solutions have their origin and
genesis in the site on which they
are to be located. All sites remain
unique in their fabric, shape, size,
area, location, physical features,
orientation, surroundings,
environment, ecology, and
accessibility. Accordingly, design solutions provided by Architects remain different,
distinct and unique, considering response of the designer to the site and its
surroundings.

Site planning remains a complex and intricate process, involving number of elements
and studying number of contexts including; positioning of structures and designing
internal and external elements. Site planning is considered both an art and science of
determining the basic fabric, footprints and typology of buildings besides locating them
in the context of a given site, having due regard to prevailing orientation, landscaping,
infrastructure, mobility, parking, privacy, view etc

Site planning essentially involves arranging structures on a given land besides shaping
spaces between them. Kelvin Lynch considered site planning, as a process linking
architecture, engineering, landscaping and city planning. Creating logical relation
between mass, space, zoning, services & maintenance is also known to be the outcome
of site planning besides locating activities and objects in space and time. Site planning
is considered, both as a compromise between the site, modified to work out building
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program taking into account features of site. Since land remains the basic and essential
platform of site planning, accordingly site planning is also reckoned as art and science
of planning, designing and management of land. Considering numerous implications
and its role and importance in promoting sustainability of architectural projects, site
planning has to be done with sensitivity, care and caution to eliminate any possible
adverse impact and blend the project with local environment, ecology, climate, culture
and bio-diversity.

Suggested Principles for Site Planning;

Considering the major implications of site planning in the context of making architectural
projects sustainable, cost-effective, rational, supportive and making value addition to
prevailing quality of environment, ecology and local bio-diversity, it will be essential that
broad principles governing the process of site planning must be defined and detailed to
serve as a guide to all architects while planning the sites of their projects. These
principles should revolve around;

*Respecting site and respecting all
physical features existing on site- to make
optimum use of such features in the designing
of the built environment and placing various
project element in site planning

*Planning with nature, using natural
elements of sun, space and greenery-
should invariably be the approach which
should form the guiding principle of site
planning. Any site planning leveraging the
nature and panchmahabhutas including
Prithvi, Jal, Agni, Vayu and Akash shall
always remain  relevant and logical never failing on the altar of sustainability.

*Adopting strategy of protecting, preserving enhancing and promoting available
physical features -shall invariably help in making site planning more rational and realistic

*Minimise fingerprints of proposed buildings- to cover minimum area of site for
leaving large open area within the site, to be used for promoting landscaping, creating
green spaces and for giving a sense of more openness in the site, besides overcoming
limitations imposed by smaller land area. Having minimum building footprints will help in
higher order of ground water recharging, lower incidence of heat island, lowering
temperature on site, reduced demand od energy for heating and cooling an ensuring
adequate air, light and ventilation besides making living and working area more user
friendly.
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*Keeping maximum area under open – will go a long way in promoting air, light and
ventilation, creating large landscaped area providing enlarged scope for water
absorption, making provision for the parking space, open space for sit-outs , space for
basic services and ground water re-charging.

*Identifying entire range of flora and fauna- on site and preserving them by making
them integral part of site planning and building design process to impart a distinct
ambience, character and culture to the project.

*Making adequate provision for rain water harvesting -and ground water recharging
to help in making available large amount of precious water resource and reduce the
demand on ground water.

*Opting for brownfield development by using areas which were earlier used for
buildings, to help in minimising adverse impact of green field development and
regenerating the existing derelict areas.

*Providing setbacks of adequate width, - for ensuring availability of adequate air-
light and ventilation within and outside the buildings and for facilitating vehicular access
of the fire/ambulances vehicles , in case of natural and manmade disasters, for
creating landscaped area within the site, providing space for parking, to mitigate outside
noise and to promote privacy.

*Minimising damage to the site-- by minimising changes to existing environment ,
ecology , bio-diversity of the site and by making value addition to the site through
rational site planning

*Restoring the derelict area existing within the site by developing them an restoring
them to original status for promoting  sustainability of the project.

*Site planning of Planning steep sites and sites falling in the hill areas/ contoured
sites- should preferably be based on placing and designing buildings along the
contours to the extent possible so as to minimise damage to physiography and
environment. When placed across contours, buildings must involve minimum
cutting/filling and damage to the structure of the site.

*Minimising changing/tempering with the existing physiography of the site

*Preserving and protecting all areas and elements of natural areas/ scenic beauty
and protecting all good views of built/ manmade /natural heritage to and from
the site

*Evaluating, analysing and mitigating the adverse impact of development on site
and  adjoining  areas, communities , ecology and environment
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Approach to Site Planning

After briefing about the principles to be considered and approach to be adopted for site
planning, it will be relevant to define and describe the process which needs to be
followed in order to evolve rational options for site planning. Rational site planning
needs to be considered and evaluated looking at the broad range of concerns and
issues related to building design and their inter-relationship before finalisation. Site
planning should essentially be made a synthesis of a number of collated factors and
should be based on carrying out detailed study and analysis of existing physical
aspects of site ; vision/ program of client; designer’s own creative inclination;
concerns of community; interests of end user; zoning /bye-laws requirements for
regulating the density, height ,coverage ,geometry of development, road widths
,parking and drainage requirements; protection of natural resources ; Neighbourhood
Character; Physical Characteristics etc. Accordingly site planning must incorporate an
accurate description of well-defined, well-designed and well-executed site analysis,
which remains critical for evolving cost-effective, environmentally sustainable and eco-
friendly design options. Considering the total fabric and structure of any architectural
project, site planning process includes large number of elements involving; buildings,
roads, walkways, trees, gardens, water bodies, landscaping, plazas, environment,
services, parking, natural and manmade features etc.

Considering large number of elements and factors involved, following approach is being
suggested for rationalizing and optimizing the process of site planning of any project for
achieving its sustainability.

i. Looking at Project brief
Before undertaking the exercise of site planning of any project, it will be
important to understand the genesis, context, intent and content of the project.
Reference in this regard needs to be made to the project profile already
prepared; so that scope of the project, built spaces requirements, services and
infrastructures to be provided, are clearly delineated, understood and
appreciated. If no such document is available, then such a document must be
created for keeping the project on track , within its defined scope and for
avoiding any complications and omissions arising out of time overrun /
cost-overrun, at a later date

ii. Locating and Understanding Site
• After having understood the project profile and requirements of the project, it

will be critical to do a detailed study and analysis of the site identified for the
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project for understanding its
complexity, uniqueness,
strength and locational
peculiarities. Understanding
site remains critical,
important, vital for preparing
rational site planning and
state of art designing of
buildings. Before starting
planning of site and
designing of buildings
proposed; site needs to be
properly documented,
visited, studied, analyzed
and understood thoroughly and objectively. Preparing site plan and designing
buildings have to be the outcome of the prevailing site conditions and in
responsive to those conditions. Premeditated design have always failed to
produce great and sustainable solutions and do justice to the project, making
them in majority of cases irrational/ unsustainable.
Site for its proper understanding and planning needs to be studied and
analysed in terms of Location; Accessibility; Shape and size; Topography;
Vegetation; Infrastructure; Orientation; Wind Direction; Local culture, soil
conditions; View from site /View to site; Prevailing typology of buildings;
Structures existing within site; Existing encumbrances- electric /gas lines,
water bodies etc; Local Building bye laws; Developmental Controls- Height,
FAR, Setbacks ,land use etc; Restrictions imposed by Master Plans/
statutory document.
Understanding site has been valued and observed to greatly help in
understanding and appreciating the contexts of ; defining and designing
structure and contours of the project; positioning buildings; determining solid
and void relationship within site; determining shape, size & and volume of
buildings; determining distances and relationship between buildings; planning
and designing state of art buildings; planning and designing sustainable
buildings; making buildings cost–effective/energy /waste efficient ; planning
spaces rationally and objectively- both internal and external; placing buildings
and determining building setbacks; preparing landscape design; evolving
Traffic and Transportation/mobility Plans ; preparing Infrastructure plans;
evolving service plan ; preparing drainage plan and providing Rain water
Harvesting.
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A detailed and accurate survey of the site indicating the shape, size,
dimensions, orientation, easements, levels / contours of site, difference in
levels between site / surrounding properties, location/ height of existing
physical features on site/ surrounding properties, existing flora & fauna,
use/height of surrounding buildings, details of means of accessibility, location
and availability of municipal services including roads, water supply, sewerage,
electricity, drainage location of institutions of healthcare, education and
shopping areas etc, relevant to project profile, will be critical and valuable for
good site planning.

Survey of site should be supplemented with getting soil available at site or
assessing soil bearing capacity along with ascertaining the water table for
taking a call on the design of buildings. This will be critical for projects
involving creation of multi-level basements for meeting the parking needs and
buildings with large footprints which fall in the category of high-rise buildings.

• Physical survey and soil testing should be supplemented by visit of the
architect to have a realistic feel of site and its settings and surrounding
besides understanding the context of the site with its neighborhood
communities and the city. Site needs to be looked out both from inside and
outside and from top and bottom. Critical and objective evaluation and
appreciation of the different facets of the site will help in planning of the site in
a realistic manner based on the prevailing ground realities.

•
Carrying out a detailed SWOT analysis will further help the designer to
understand the strength of the site, enumerate its weaknesses, identify
opportunities offered by the site and possible threats, which need to be
encountered. Locating and understanding site, will always remain most vital
component of site planning process. Thorough and objective site analysis
remains most valuable and potent mechanism/ critical for evolving
cost-effective, environmentally sustainable and rational design solution for any
project. Site analysis has been valued for evaluation of site in terms of its
existing potential, understanding environmental impact of development,
Impact on community, Impact on adjoining development/properties, defining
project design, defining scope of project and understanding development
constraints.
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iii      Evaluating Building Controls & Building   Regulations

Detailed study and understanding of the
provisions made in the prevailing building
bye-laws, zoning regulations, architectural
controls, zonal plans, zoning plans,
development plans etc shall be vital for
evolving site plans which will stand the
testimony and scrutiny of legal framework
for statutory approvals. Accordingly, it will
be desirable to know the applicable
building controls to the project site in terms
of; permissible ground coverage,
maximum permissible height, prescribed
floor area ratio, minimum stipulated
setbacks, area zoned as building envelop, area permissible under basement,
norms prescribed for parking/population density/dwelling units, extent of
projections permitted , positioning of entry and exits, number of storeys permitted,
requirements of public health services, mobility within/outside buildings, structural
stability of structure, requirements of fire exit/disaster for the buildings, distance to
be left between buildings etc, so that site plan remains within the confines of
these statutory limits. These controls need to be followed and clearly defined in
the site plan so that building designs are also prepared within the same
framework. Limitations on height/ setbacks/coverage imposed by the location of
the project close to airport, location on highways, heritage areas, wetland,
protected monuments, defence installations and coastal areas, also need to be
clearly deciphered, defined and followed as part of site planning process.

IV     Studying Climates

Climate will be one of the major determinants of the shape, size and location of
the buildings in the site. Climate shall invariably be studied in the three distinct
contexts in terms of; Micro, Meso and Micro climates. In the Macro context, site
will be studied at the zonal level for ascertaining precisely in which climate zone it
falls. Based on climatic considerations, India has been divided into five distinct
climate zones including; Hot and Dry; Warm and Humid; Temperate; Composite
and Cold climate Zones. Depending upon the relevant zone, site plan will need
orientation to mitigate the adverse impact and challenges posed by the prevailing
climate of the zone. At the second level, city climate shall be considered so that
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design solutions could be made more
realistic, based on general climatic
conditions prevailing at the settlement
level. At the lowest level, site climate will
need detailed study and analysis ,which
will be major determinant of contours of
site planning and building design .It will
include evaluating all the distinct feature
prevailing on the site and in its
surroundings for evolving site specific
planning. Based on climatic
consideration site planning shall address
all issues related to heat radiation and
humidity, based on orientation, movement of sun and prevailing wind direction.

V Understanding Orientation

Orientation is the position/positioning of site with relation to points of compass
and other specific directions. Orientation is the most critical factor which needs to
be effectively leveraged in site planning/building designs, in order to evolve
rational site plan and energy efficient/sustainable/green building designs, by
making optimum use of solar light/heat/radiation and the available wind energy.
However, requirements of building design would vary from region to region, state
to state, cities to cities and within regions, states and cities. Accordingly, buildings
with regard to sun , wind, heating, ventilation, cooling and lighting will have to be
oriented differently in different regions.

In order to ensure that buildings make best use of solar and wind energy, it would
be essential that majority of buildings would have the site advantage of having
best orientation where such buildings are to be constructed. Accordingly, in this
context, urban planners have important role cast for themselves for ensuring, that
while preparing the layout plan of the area, highest consideration is given to
orientation, so that maximum number of plots have the distinct advantage of best
orientation. Once this is ensured at the planning level, it would be much easier
for the Architects to evolve a design which would be energy efficient. Further, the
planners should ensure that ratio of plot width and depth is fixed in such a
manner that the entire depth of built-up area permitted on a plot should have
access to natural light during the day, minimizing the requirement of artificial
lighting. This would be particularly important in case of row housing, where plots
have the limitation of drawing light from front and the rear only.
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Understanding site orientation would essentially involve; looking at the position of
North, South, East and West with respect to project site. Context of each cardinal
direction needs to be understood and appreciated with respect to these
directions, both individually and collectively. These cardinal directions have both
positivities and negativities besides strength and weaknesses, considering the
climate zone in which they are located. South- East remains best orientation in
composite climate whereas North orientation is considered best for sourcing
glare- free and uniform natural light, without any heat gain. North direction
provides good opportunities for having large area under glazing and remain most
suitable for industrial buildings, because sun never rises and sets in the North.

If North remains the coolest
side, South remains hottest in
terms of highest radiation. Sun
also remains at highest altitude
both in summer and winter in
the Southern side. However,
elevation of sun remains much
higher during the Summer as
compared to winter. Sun
revolves around North during
summer, as it rises in the North-
East and sets in the North-
West. During winters, Sun
revolves around South, rising in
the South- East and setting in
the South- West. Considering
the movement of Sun, with sun not available in the North, in Cold regions
locating buildings on the North direction/slopes needs to be invariably avoided
due to obvious reason of non-availability of sun. Buildings in hill areas should
preferably be located on the Southern slope, followed by East and west sides in
order to maximize the heat gain provided by the Sun.

West direction has its inherent limitations and implications and is known to be
worst orientation in all hot climate regions due to maximum heat and horizontal
radiations falling in that direction and accordingly exposure of the buildings in this
direction needs to be minimized and avoided to the extent possible. However, it
will not be possible to avoid western direction in the large projects having
setbacks on all sides or sites having exposure to western direction. Accordingly,
while preparing site planning, minimum building surfaces should be given
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exposure in the west side to avoid heat gain. In order to avoid the adverse
impact of the heat on west side, mechanism of providing properly designed
shading devices could be used as an option. Planting rows of deciduous trees for
shading the western walls or greening western walls through well-planted
creepers, will be other options available for reducing impact of heat on such
walls. Painting western walls or adopting cavity walls for west can reduce the
adverse impact of heat on western side.

Accordingly, it will be desirable that detailed study and analysis of the site
orientation must be made along with studying and mapping the behavior and
movement of Sun, during different seasons of the year while preparing the site
plan and designing buildings. Good and bad sides of the site need to be clearly
identified and demarcated while preparing site plan/building plans. All areas
involving human habitation should be placed along good orientation, whereas all
areas providing worst orientation, should be made to house non-habitable areas
of the project in site plans.

Considering the entire context, orientation plays important role in site planning
and siting buildings. When combined with wind direction and sun path,
orientation help in providing optimum solution regarding how buildings should be
oriented and sited. Orientation along with sun path will always remains major
determinant site planning, positioning of the buildings and that of placement of
rooms inside buildings

vi. Ascertaining Wind Direction

Prevailing wind direction will be
another major determinant for
evolving rational site plan. Wind
direction remains location and
season specific and accordingly
varies during the year. However, it
will be appropriate to consider and
identify the direction, in which for
majority of the time wind flows. For
designing / evolving climate
responsive site planning/building
design, it will be important to
consider and map the direction of
wind in which it flows for majority of the time in the year and to channelized it
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through interiors of the buildings to minimise the adverse impact of radiation and
humidity on the human living. This will be particularly important in the case of
sites falling in the warm and humid climatic zones, where cross- ventilation
emerges as the most important feature of the building design to counter the
adverse impact of high percentage of moistures present in the air. However, in
case of cold regions and hot climate regions, cross ventilation has to be
invariably avoided during the flow of the cold winds in cold regions and that of hot
winds in the hot an dry regions, during the daytime.

vii Defining Setbacks and Building Envelop

Set-backs remain the most important component of site planning and positioning
of buildings. Adequate set backs are always considered vital for promoting
sustainability and liveability of the project. Set- backs in the shape of minimum
distance to be provided, are generally defined as part of the building rules and
zoning plans, where no construction is permitted. There is no limit prescribed for
the maximum width of the setback to be left within the site. While designing and
placing buildings in site, there remains considerable flexibility for defining the
set-backs, particularly in the projects having large area. Accordingly, it will be
desirable that due care and caution is used while deciding the set-backs.
Minimum set- backs can be considered for sides having worst orientation
whereas maximum setbacks should be provided on sides having best orientation.
Maximum set-backs provided in the front side of the site will also make value
addition to site planning for reasons of safety, security, sealing buildings from
noise, privacy, developing green spaces, avoiding demolition during
widening/laying infrastructure. Fire safety, air-light and ventilation in buildings are
the other determinants of the extent of set-backs to be provided in the site.
Identifying open spaces to be left within buildings, positioning of existing flora-
fauna and area to be used for landscaping, can also be factors considered, while
site planning for determining set-backs.

While dealing with irregular sites, it will always be appropriate to respect the
roads facing the site. All buildings must be placed, planned and designed,
parallel to the streets on which they fall and site plans should invariably be
evolved on that principle. All irregularities in the site, need to be adjusted as part
of building design process. Irregular set-backs should be invariably avoided in
site planning.

viii   Defining Exit and Entry to the Site

Entries and exits and their numbers, defined in the project also are known to
impact the site planning due to provision of accessibility to be made for the
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mechanised/non-mechanised vehicles, pedestrians, public, private, vip,
loading/unloading of goods, parking etc. in the site. Accordingly, they need to be
carefully considered for location. In case of big sites/campus having multiple
exits, entries and parking, preparing rational site plan requires lot of study and
analysis.

ix     Existing Flora and Fauna

Site planning needs to invariably
value the prevailing physical
conditions on the site and also
give credibility to the trees and
vegetable wealth existing on
site. Accordingly, all the trees
and physical encumbrances
existing on the site, along with
their size, shape, foliage, age ,
canopy , cover etc., must be
duly identified, mapped and
marked accurately on the site
plans in order to prepare rational site plans. Decisions needs to be taken right at
the outset regarding existing trees, whether they are to be adjusted as integral
part of the building design or integrated with landscaped area or made part of the
space marked for parking/ services. Such a strategy will help in not only saving all
trees existing on the site but will also help in designing and positioning of the
buildings, placing of open spaces and services in the site planning.

x    Making provision for Rain Water Harvesting and Solar Energy Generation

Rain water harvesting must be made integral
part of site planning by earmarking dedicated
space in the plan for not only harvesting the
rain water but also for meeting the demand of
non-potable water for the landscaping and
other needs of the buildings. In addition,
adequate provision should also be made in
the site plan for recharging the ground water
so as to add to the ground water resource of
the area. Site planning potential can be
leveraged for promoting the sustainability of
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the project if dedicated area is marked for generating energy from renewable and
natural resources. These provisions shall be made based on prescribed norms
and standards.

Adequate provision shall also be made in the site plan for minimising the adverse
impact of heat island by innovatively designed pathways, walkways etc .Low lying
area available in the site should be considered for creating water bodies as part
of site planning to collect rain water and also for modulate prevailing climate
besides promoting  greening on a large scale.

xi. Valuing surrounding land uses and buildings

For optimum site planning and creating sustainable design solution for proposed
project/buildings, it will be relevant and desirable that prevailing pattern of
planning and that of surrounding land uses and buildings should be brought
under close focus and consideration. While taking decisions regarding planning
and designing of the project, incompatible land uses existing in close vicinity to
project site need to be avoided to the extent possible considering its
implications , adverse impact it may have on the project and issues they may
create in planning and designing. Adjoining structures/development needs
evaluation in terms of their height, setbacks, building footprints, materials,
typologies etc, which will be important in the context of privacy, ensuring flow
of air, light, ventilation and sunlight , within and outside buildings, Prominent
Vision lines / Visual linkages, to natural and made objects are invariably
considered relevant and Important elements in site planning and building design
process. Views to site as well views from the site need careful consideration,
evaluation and inclusion while preparing site plans and design of buildings.

Conclusion

Considering the broad parameters
explained above and factors defined
by Indian Green Building Council (
IGBC ), for evaluating and rating of
green buildings, preparing rational
site plans for any project should be
essentially based on the factors
involving; adopting Integrated
approach to design; preserving sites ;
adopting passive approach to
Architecture solutions; providing
basic amenities; promoting proximity
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to local transport; respecting natural topography; promoting tree preservation ,
promoting rain water harvesting, adding to the environment, ecology etc.
Adopting the defined principles, approach and process, would be valuable and
helpful for putting in place rational site planning for the project and evolving
sustainable building designs. Site planning approach for both small, medium and
large projects shall be at variance, depending upon nature of project, location,
client perception, climate etc of the project but basic principles governing site
planning and building design will always remain same. To conclude, site
planning and building design should have genesis in and should invariably
revolve around;

● Site planning and designing state of art building shall always have their
genesis in  careful site analysis.

● Before going for site planning / building design- ensure site is
properly/accurately surveyed, documented -- mapping everything within/
outside  the site which would be relevant for its planning/designing.

● Site survey should include details of ; determining accurately dimensions of
outer boundaries, area of site, angles of all sides ,contours/levels at regular
intervals- gradient, landform, elevation, drainage pattern etc ; existing
trees/flora fauna- in terms of type, size, location, shape, pattern, aesthetics,
ecology; existing water bodies ;electric lines; existing services- both
underground /over-ground/within /outside; approach roads- inside/outside
along with their dimensions; existing structures – within/outside of area of site;
views of the site- within /outside ; existing water table/ floodability, low lying
areas etc;

● Testing Soil, for determining the soil load bearing capacity
● Locating North in relation to site along with other cardinal directions for

quantifying the context of  site planning, site orientation and building design.
● Identifying Wind direction /pattern of wind flow;
● Defining Setbacks to be left within building as per bye-laws; Defining- ‘No

building Zone’- to be left within site, as per Master Plan/National /State
Highways, applicable legal framework etc; Defining Mandatory,’ No building
zone’-- to be left , when located near defense installations/ protected
monuments/ zoo/ botanical gardens/ electric installations; Defining-‘No
Building Zone’ --to be left when site located near water bodies/rivers etc ;
Defining right of way for High Tension Electric Lines when passing through
site

● Obtaining Zoning Plan of the site , when site allotted by any Development
Authority/Urban Local Body/Improvement Trust/ Industrial Corporation etc will
be useful and should guide the  site planning and building design process..

● Site planning and building design should be carried out simultaneously for
rational planning and designing with site planning dictating the location of
various project components and  buildings to be housed within the site..
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● Planning residential complexes must focus on segregating the vehicular and
pedestrian traffic while keeping vehicles on periphery and making core as the
pedestrian paradise.

● Site planning needs to be based on making assessment of parking
requirement and decide where parking is to be provided-
surface/stilts/ground- for making adequate provision of space for parking,
within and outside buildings.

● Site planning- for large sites calls for carrying out detailed land suitability
analysis of the area in terms of area to be preserved, area to be conserved
and area fit for development. Derelict areas remain vital for development and
accordingly needs to be addressed in site planning. Site planning of large
sites must be carried out initially by drawing a master plan; in terms of area
zoned  for  different uses  along with broad  road network.

● Requirement of adequate and appropriate lighting/ ventilation are the critical
factors to dictate positioning of building. North direction remaining best for
glare free/uniform/cool light

● In irregular project sites- plan for regular buildings with walls running parallel
to abutting roads and residual irregular spaces used for landscaping/ defining
setbacks.

● In site -planning and building designing-- respecting site, respecting nature,
respecting existing topography and valuing existing water bodies must
remain the most important consideration.

● Site planning must be based on considerations guided by climatic conditions
prevailing  at Regional/ Settlement/Site levels

● Valuing prevailing wind direction for rational site planning and positioning of
buildings in site while looking for desirable winds/undesirable winds

● Looking at the views from/to site to make optimum /best use of views
focusing on nature, avoiding  views of slums /industry /pollution etc
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Issues, Challenges and Opportunities for Making India Zero Water
Waste

Introduction

Water ranks high among the
numerous gifts made available by
nature to living organisms including
human beings. Life on this planet
has its genesis in existence of
water, made available in different
forms and in different locations.
Water remains sustainer, protector
and promoter of life on this planet.
Known as elixir of life, water
constitutes most important
component of human living. Water
and life on this planet remain
synonymous. Without water, cities
and communities are known to come to a grinding halt and will cease to exist.
Water is valued for making people happy, healthy and more productive. Water
continues to make and remake lives in this world of climate change and so called
rapid economic development. It is also known to be major determinant of quality of
life. Most of the prevailing problems of pandemics, health and well beings of
human beings can be largely attributed to non-availability of water of appropriate
quality and quantity. Despite the fact 75% area of the planet is covered with water,
availability of adequate potable water for human consumption is fast emerging,
both as a major global threat and a challenge.

Looking at the prevailing scenario, majority of the mega and metro cities are
reeling under the pressure of inadequate availability of safe drinking water
adversely impacting quality of life, threatening economic stability and productivity.
Large number of cities in general and mega cities in particular, are forced to
source water from rivers, lakes, reservoirs, located at far off distances, for bridging
the ever widening gap between demand and supply and making available
adequate water for human consumption. Many cities globally are known to face
major water challenge and many more are likely to join the race in future. Lack of
availability of good quality water in adequate quality and quantity is causing both
social, physical, economic and environmental distresses and disruptions. As per
estimates made by UN, more than 3 billion human beings living on this planet are
known to be water stressed. According to estimates made in the UN report on the
state of the world’s water, more than 5 billion people could suffer water shortages
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by 2050 due to climate change, increased demand and polluted supplies. Majority
of the victims of water stress are communities occupying bottom rung of
economic/social pyramid, women, children, people with different abilities, rural
migrants, refugees, slum dwellers etc., who remain outside the formal system of
urban planning and development.

Considering the role and importance of potable water as the determinant of quality
of life, United Nations recognized, ‘Safe drinking water and sanitation as basic
human rights, as they remain indispensable to sustaining healthy livelihoods and
fundamental in maintaining the dignity of all human beings. International Human
Rights Law also obliges states- to work towards achieving universal access to
water and sanitation for all, without discrimination, while prioritizing those most in
need. It further states that, fulfilment of the human rights to water and sanitation
requires that these services be made available, physically accessible, equitably
affordable, safe and culturally acceptable. ‘Leaving no one behind’ is at the heart
of the commitment of the 2030 Agenda for Sustainable Development, which aims
to allow all people in all countries to benefit from socio-economic development and
to achieve the full realization of human rights.

India, housing one sixth of the global population and largest count of animals,
has merely 4% of the global water. Accordingly, India faces greatest challenge in
terms of making available potable water, on equitable basis to all its existing and
future inhabitants and meeting the basic demand of water for human beings,
animals, industries, agriculture, trade and commerce besides other needs of
communities and states. Most challenging part of water remains, identifying the
existing and future potential sources of water supply, effective management of
available water, minimizing and rationalizing consumption of water, protecting
sources of potable water from pollution, equitable distribution of water at affordable
cost, conserving and preserving water etc.

India has the distinct advantage of housing large network of perineal river systems
spread across its length and breadth. In addition, India holds great promise in
terms of sourcing water from rainfall harvesting, with large areas having the
advantage of concentrated rainfall. However, irrational rainfall management and
river water mismanagement has been the root- cause of enormous economic and
human losses, which India as a nation has suffered due to annual recurring floods.
As per estimates made ,40 million hectare of land is known to be flood prone in
India. With effective flood control measures, not only 32 million hectares of land
can be saved but also enormous quantity of water can be sourced for meeting the
needs of agriculture and human/animal consumptions during the water deficit
period. It calls for looking holistically at the entire context of water for effectively
managing it and minimizing its wastage, misuse/abuse.

Considering the peculiar situation India faces as a nation; factsheet of water
related problems and issues prevailing in the country, few of the options which can
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be exercised by India to make available adequate potable water, on equitable and
sustainable basis, for its current and future population, have been enumerated
below.

Factsheet of Water crisis in India;

As per- IDEI; Water- India Facts; ide-india.org

● With just 4% of freshwater India is required to support one-sixth global
population for meeting its entire set of water related needs for living, working,
agriculture, urbanization, industrialization, trade and commerce, healthcare &
education.
● 76% Indians are known to remain without access to safe drinking water
● 21% diseases in the country can be attributed to poor quality of water used
for human consumption.
● Over 3 lakh children, under the age of 5 years, die annually due to diarrhea
caused by poor quality/unsafe drinking water.
● Women are known to be major victim of water stress and are estimated to
spend 150 million workdays every year for fetching and carrying water- causing
loss of income to the tune of Rs. 10 billion in economic terms.

As per, “ idr- water and sanitation, March21,2020- Arpit Jain & Reshma
Anand,”

● The 2030 Water Resources Group estimates that, If water consumption
continues at current rate, India will have only half the water needed by 2030.
● Led by large number of tube-wells deployed in rural areas; India uses as
much as 80% of freshwater for agriculture.
● For drinking purposes, rural India uses as much as 90% ground water as
against 50% by urban India.
● India is known to be largest user of ground water drawing nearly one-fourth
of global groundwater.
● China, despite ranking higher in population and agriculture, industry and
economy, draws half of the amount of ground water as compared to India.
● With sixty percent districts in the country declared water critical in terms of
quantity and quality, majority of rural household in India, faces enormous risk in
livelihood.
● With 70% of water remaining contaminated, caused by large water
extraction, low level of treatment of extracted water, discharge of untreated water
and poor water management, India ranks 120 out of 122 countries in the global
water quality index.
● More than half of India’s cultivated land remains under water- intensive
crops like rice, paddy, sugarcane etc., due to government supported MSP for
these crops.
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● Indian agriculture remains highly water inefficient, consuming twice the
amount of water for producing same quantity of food/ cereals , by other similarly
placed countries.
● More than 100 million Indians are estimated to consume drinking water with
excessive fluoride contents.
● NITI Ayog estimates ,likely loss of 6% in national GDP, emerging from
severe water scarcity , India likely to face in future.

Issues;

Major issues facing the water related problems in India are, primarily and
essentially, the outcome of mismanagement of water resources, rapid increase
and irrational consumption of quality water arising out of;

● Ever growing, rapid and massive increase of human count and animals.
● Rapid urbanization led by massive industrialization, liberalization of
economies and globalization
● Rapid increase in water demand coupled with decrease in water supply.
● Water demand increasing 35 folds in a period of last preceding three
centuries, spanning from the year 1700-2000 AD.
● Large scale mismanagement of water resources
● Global warming, climate change and repeated occurrence of floods,
droughts and natural disasters.
● Lack of awareness about rational, efficient and economical usage of water
● Large scale pollution of fresh water resources due to discharge of polluted
water.
● Rapid growth of water based sanitary systems, water intensive fixtures,
coupled with low capacity to treat waste water.
● Irrational pattern of agricultural practices- adopting water intensive
/commercial crops.
● Attaching little importance to water, adopting practices leading to large
consumption/wastage of water.
● Absence of a rational water management policy at local/regional level.
● According low priority and absence of holistic approach to waste water
management.
● Irrational management of rainwater resource.
● Irrational and unrealistic pricing of the fresh water.
● Absence of efficient management system of water supply, outdated and
inefficient system of water delivery at city/local levels, plagued by large scale
leakage, theft, wastage and unaccounted water.
● Focusing more on water supply rather than on water management.
● Lack of understanding, accountability and transparency on the part of
agencies involved in sourcing water, supply and water management.
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● Irrational and outdated water supply systems, norms and standards for
water consumption.
● Lack of reliable data about the availability of water resources and
consumption pattern al local/state levels.
● Prevailing inefficient/outdated practices for usage of water in agriculture,
industry etc.
● Outdated/inefficient technologies for water sourcing/ distribution at local
level
● Discrimination, exclusion, marginalization, entrenched power asymmetries
and material inequalities
● Poorly designed and inadequately implemented policies,
● Inefficient and improper use of available financial resources,
● Inequalities in access to safe drinking water and sanitation.

Options

As per UN World Water Report,2019 ;

“Water use has been increasing worldwide by about 1% per year since the 1980s,
driven by a combination of population growth, socio-economic development and
changing consumption patterns. Global water demand is expected to continue
increasing at a similar rate until 2050, accounting for an increase of 20 to 30%
above the current level of water use, mainly due to rising demand in the industrial
and domestic sectors. Over 2 billion people live in countries experiencing high
water stress, and about 4 billion people experience severe water scarcity during at
least one month of the year. Stress levels will continue to increase as demand for
water grows and the effects of climate change intensify”.

Considering the existing and future scenario of water availability, usage, coupled
with urgent need of holistically managing and ensuring equitable distribution of
water on sustainable basis for all end purposes and usages, India needs to evolve
a comprehensive policy for water, looking holistically at the prevailing regional
peculiarities/disparities and challenges faced in terms of effective and efficient
water supply and water distribution.
Looking at the prevailing trends of
urbanization, population growth and
trends defined by global institutions, India
would continue to be primarily rural till the
year 2050 with majority of Indian
population living in rural India. India, as a
nation, will continue to be dependent
largely on agriculture for economy,
employment, development and providing
basic resources for ind ustry and human
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consumption. Considering the fact more than half of the water, is used by
agriculture, accordingly, India will have to reinvent the agriculture economy to
minimize the consumption of water. In addition, water consumption by industries
will need rationalization. Considering rapid and massive urbanization with 800
million people living in urban India by the year 2050, urban planning will have to be
redefined and rationalized, to make cities water efficient. Adoption of a
multi-pronged strategy, using state of art technologies and looking holistically at
the entire gamut of water will be critical for rationalization its availability, sourcing,
management and  consumption, as has been defined below.

i. Physical Planning;
● Planning urban settlements on the
basis of circular economy cities.
● Making cities spongy by planning
based on promoting porosity.
● Adopting Regional Planning
approach for rationalizing sourcing,
consumption and conserving water for
urban and rural India.
● Planning all cities to be water
efficient and zero waste water human
settlements.
● Making water conservation/ waste
water management integral part of urban planning process and human settlement
structure plan
● Linking/integrating all human settlements with adjoining peri-urban/
agricultural land, for rationalizing/meeting the basic needs of water for urban and
agricultural purposes.
● Rationalizing urban planning, development and management, with focus on
minimizing consumption of water.
● Rationalizing provision of open spaces in urban areas, considering
availability/usability of water at the local level with focus on minimizing the use of
fresh water.
● Linking all open spaces with appropriate level of rain water harvesting to
eliminate the consumption/use of ground/surface fresh water.
● Evolving innovative landscaping design for the green spaces, including
choice of flora and fauna, based on the principle of minimizing water consumption.
● Promoting use of local/native trees- known to be more water efficient, and
least consumers of water.
● Preserving/protecting/promoting/augmenting all existing water
resources/draining systems by making them integral part of city planning,
development and management processes.
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● Planning of human settlements to include; identifying /promoting/protecting
all existing areas of bio-diversity and natural heritage for safeguarding water
resources.
● Using all existing low-lying areas, within/outside urban areas, for creating
manmade water bodies/ lakes/ponds for- preserving/ collecting/sourcing rain
water; for promoting ground water recharging; lowering urban heat island impact
and modulating urban ecology and environment.
● Creating urban forests in the cities to promote soaking of rain water, water
harvesting, ground water recharging and augmenting ground water supply.
● Using all available spaces under traffic rotaries/islands for rain water
harvesting/  storing of rain water and minimizing the use of potable water.
● Using porous concrete in all pavements/parking areas to promote rain water
harvesting and ground water recharging.
● Framing bye-laws mandating minimum requirement of open spaces to be
provided within the plotted area for water absorption/ground water recharging
within the plots and minimizing discharge on the street.
● Evolving norms and standards and creating SOPs for minimizing creation of
the hard surfaces and maximizing soft areas in the city for higher water absorption
and making cities spongy in terms of water sourcing.
● Creating/specifying framework for mandating provision of number/typology
of trees to be planted at the individual/institutional/commercial sites.
● Mandating all new buildings to be planned, designed and constructed as
Green Buildings to promote water conservation.
● Retrofitting all  existing buildings to be water efficient.

ii          Agriculture

● Making agriculture zero ground/potable water dependent.
● Using state of art methods of irrigation/drip irrigation for minimizing water
consumption in agriculture sector.
● Making agriculture highly water efficient by changing the cropping pattern
from water-intensive commercial crops to water-efficient cropping pattern
● Promoting efficient flood management to save water, save land, save crops
for effective utilization during water deficit period.
● Creating awareness among farming communities for promoting
water-efficient cropping pattern and efficient use of water.
● Preserving, promoting and creating old and new source of water at local
level to meet the water requirement for agriculture and human habitation.
● Incentivizing farmers using water efficient cropping pattern and water
strategies.
● Involving agricultural related research institutions/universities to redefine the
agricultural economy to make it water efficient.
● Linking human habitation with agriculture by promoting use of household
waste water for meeting the irrigation needs of the agriculture.

JIT KUMAR GUPTA 160



iii. Water Management
● Decentralizing the waste water
collection for recycling and reuse at the
community/neighborhood level to
minimize use of potable water.
● Mandating all industries to be
zero-waste water, by defining standards
/norms for water consumption , based on
the products and production capacity, by
incentivizing/penalizing  them.
● Making all Group Housing Societies/healthcare-educational/cultural
institutions/shopping malls, consuming large amount of water to be zero- water
waste by incentivizing/giving rebate in property tax etc
● Eliminating single use and making multiple use of water mandatory at all
levels of water consumption.
● Adopting duel plumbing systems in all
residential/commercial/industrial/institutional buildings to promote multiple use of
water and minimize waste water at local level
● Setting standards for water consumption for Indoor water equipment-
mandating all manufacturers to be compliant with defined standards
● Fixing standards for outdoor water usage on the analogy and pattern used
for indoor water usage.
● Making rainwater harvesting integral part of building construction/ building
operation processes.
● Promoting Rainwater harvesting/ usage at community level rather than at
individual level.
● Protecting fresh water resources by declaring/defining protected belts
around them- with no urbanization/ construction/ industry/ institution permitted in
the belt. Using land under these belts for massive plantation for protecting sources
of water from possible pollution.
● Declaring Ground water as valuable natural/national resource -prohibiting
individuals/institutions to tap the source without prior permission of the competent
authority.
● Promoting the concept of – Slow the Flow- to reduce water usage.
● Promoting the principle of Refusing, Reducing, Recycling and Reusing for
effectively managing water usage.
● Involving communities /incentivizing communities/ recognizing/ awarding
communities, adopting/promoting best practices in waste water management.
● Reinventing/promoting traditional/ existing systems of water
conservation/preservation/ protection/ management for sourcing , preserving water
and for promoting community- oriented usage of water besides making water
cost-effective.
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● Charging fee for storm water drainage, based on area of the plot from
owners for financing rain water harvesting at local/city level. Incentivizing the
owners protecting/preserving/storing/ reusing the storm water for minimizing loss
of storm water.
● Awarding people/communities/institutions reporting minimum water
waste/usage.
● Charging water usage by metering- adopting slab system based on the
pattern followed in the levying of income tax- with large consumers paying higher
charges.
● Adopting and promoting a holistic approach to water- potable water,
rainwater, sources of water, waste water management.
● Ensuring 24x7x365 approach to water supply, to minimize wastage/storage
of water
● Rationalizing/optimizing/minimizing use of ground water.
● Using seasonal rivers/choes /low lying areas for sourcing/storage of rain
water and meeting water demand during the water deficit seasons
● Integrating water systems at Macro and Micro level for making optimum use
of water resource.
● Creating an integrated system of water network/grid by linking all perennial
sources of water- rivers- at national level to ensure optimum/equitable distribution
of water across nation/regions/cities/communities
● Ensuring quality of water of rivers –by prohibiting urbanization, release of
household/industrial/city waste into rivers by the cities located on  the river banks.
● Rationalizing water based tourism/transport of goods to protect sources of
water from possible pollution
● Rationalizing allocation/water usage for Food, Agriculture, Environment
● Optimizing /protecting all wetlands as major sources of fresh water
sourcing, storage, supply, ground water re-charging, modulating climate,
promoting wild habitat and revitalizing bio-diversity in the region.
● Preserving, protecting , augmenting and making value addition to all fresh
water sources  from all possible manmade pollution,
● Promoting traditional/ vernacular/local sustainable water management
practices to preserve water.
● Re-evaluating/rationalizing/promoting fresh water/ waste water usage for
different urban purposes.
● Balancing water supply- demand at all levels- analyzing/focusing on high
water consumption areas for minimization of water demand.
● Making water conservation people/community based movement rather than
government responsibility.
● Documenting/sharing/incentivizing/rewarding/ adopting/ promoting good
water management practices of local communities
● Promoting awareness for minimizing consumerism approach on the part of
individuals
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● Capacity building of the institutions involved in water management at local
level and promoting good governance based on accountability, integrity and
transparency
● Training manpower, on regular basis,engaged in water management at
local level about the latest trends/practices/technologies used in promoting water
management
● Creating appropriate regulatory and legal frameworks for water
management including a mix of incentives and enforced penalties (‘carrots and
sticks)
● Allocating adequate resources , promoting fair and effective management
of financial resources  for water management.

iv                Technologies

● Putting in place state of art technologies for treating and managing waste
water to  make it fit for use in human habitation/agriculture.
● Evolving state of art / cost-effective/ energy efficient/water efficient
technologies to minimize the use of water in flushing
● Shifting sanitary system from water-based to non- water based mechanism
on the pattern followed in zero-water urinals
● Using Phyto-remedial mechanism instead of Sewerage Treatment Plants
for treating the sullage water for preserving /protecting/re-generating the waste
water for reuse.
● Re-inventing/redesigning the water fixtures/faucets based on the principle
of breaking the water into ions/mixing air to minimizing water consumption, without
reducing water pressure.
● Reducing water consumption during construction of buildings by
rationalizing the methods of construction and re-inventing water efficient
construction technologies
● Incentivizing the production of building materials, having minimum water
requirement for usage.
● Shifting from construction to manufacturing of buildings- through
pre-fabrication to minimize the use of water on construction site.
● Focusing on efficient water delivery, using technology to minimizing
wastage/ theft/ leakage/ unauthorized use.
● Putting in place intelligent system of water management at city/local level
for optimization and effectively monitoring public water system/ misuse/ abuse.
● Putting in place state of art waste water treatment facilities for reuse as
fresh water.
● Innovating- like creating water Stupas in the Cold regions- for
storage/harvesting of water for use  during the warm/hot/water deficient period.
● Minimizing water loss due to evaporation in hot regions- by shading areas,
covering with plastic sheets or by installing solar panels on sources of water.
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● Promoting evidence-based knowledge on water resources and mapping all
available sources of water supply digitally, and monitoring them through GIS for
optimization.
● Evolving technologies for using Geo-thermal water for human consumption.
● Adopting community-based approach rather than individual based approach
for effective water
management/equitable distribution of
water.
● Ranking cities based on water
efficiency and productivity at
national/state level and rewarding them
for the efforts made to optimize the water
usage.
● Mapping/sharing all good
practices of water sourcing/ water
management/ conservation of water for
optimization of water resource.

Conclusion

Potable water remains valuable for the simple reason that Ninety-seven percent
(97%) of total water available on this planet is, primarily and essentially, salt water
which is not suitable and appropriate for drinking. Only three percent (3%) of total
water on earth is freshwater, out of which only 0.5% is suitable for drinking, while
remaining 2.5% of freshwater is found locked in glaciers, ice caps, atmosphere,
soil or under the Earth’s surface. Looking at the entire context of human existence,
growth and development, it will be important to study, understand and evaluate the
role and importance of water as the fulcrum around which entire human
eco-system shall gravitate. Known as Elixir of life, water will continue to hold its
dominant position of being promoter, sustainer and preserver of human living on
this planet earth. Accordingly, water needs to be valued, preserved, protected and
used with utmost care and caution. This would require in-depth study and analysis
of the entire context of availability of water, existing and future sources of water
and its usage besides looking at its preservation and protection in a holistic
manner. Considering multiple implication and multiple usage of water, an
integrated approach to water management shall remain valuable and crucial.
Accordingly, it will be appropriate, to evolve and frame a comprehensive national
policy framework to look at various aspects of water management and made
operational at both national, state and local levels. Water should be included in the
central list of constitution so as to enable Indian Parliament to enact appropriate
level for the nation as a whole. India must enact a law – Water Management,
Preservation, Conservation and Prevention of Wastage and Misuse Act- on priority
to preserve the precious resource. Involving communities and making them active
partners in understanding and appreciating the criticality of water in human living.
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Involving educational institutions and making water integral part of study curricula,
for creating awareness and safeguarding water, among students and communities,
will remain valuable. Evolving appropriate technologies for restoring waste water
for human consumption would hold the key to successful water management.
Re-orienting, rationalizing and redefining, urban planning with water as the basis
of settlement planning, will enable cities to overcome the challenges posed by
inadequate availability of water and bridging gap between supply and demand.
Adopting regional approach in planning will help optimization by sharing and
integration of the use of water in both urban and rural setting. Reinventing
sanitation system and shifting it from water base to non- water base, will be vital to
save precious water and ensure its optimum use. Promoting multiple use of water
and adopting circular economy approach, will help in conserving and preserving
valuable water. Reinventing and restoring the traditional systems of water sourcing
and storage will augment the availability of potable water at local level.
Optimization of rain water harvesting, improving water resources management and
providing access to safe and affordable drinking water and sanitation for all, will
hold the key to achieve sustainability in water for human living. Putting in place
good governance , appropriate regulatory and legal frameworks, adopting a
multi-pronged strategy, involving individuals, communities, stakeholders and
bringing them on a common platform besides mapping , preserving, protecting,
promoting, integrating all the available sources of water , their rational and
optimum usage, will hold the key to achieve water sustainability in any region and
nation. Adoption of a holistic and integrated approach to water management will
not only help in eradicating poverty, building peaceful and prosperous societies
and achieving the agenda mandated in Goal 6 of SDG 2030, but will also ensure
that ‘no one is left behind’ on the road towards sustainable development.
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INTERFACING ARCHITECTURAL EDUCATION & DISASTER
MANAGEMENT

INTRODUCTION
1.1 Natural disasters are integral part of the very processes which have led to

the formation of the earth, water and atmosphere. Considering the

large-scale destruction and damages caused to the built environment,

economy, infrastructure, human life, social and economic fabric of a

society or an area, disasters have emerged as an area of major concern

and focus of international, national, state governments and community at

large. Disasters in majority of cases shatter the economy of the area,

requiring long span of time for putting it back on the rails. In the process,

large numbers of families are destroyed and social fabric in many cases is

damaged beyond repair, development programmes get shattered and the

resources earmarked for development are consumed in rebuilding the

infrastructures and built environment. The disasters are not bound by

political boundaries and have no social/economic considerations. They not

only have local and national implications but also global, because extent

of losses and needs of reconstruction and rehabilitation some times

exceed the capacity of the impacted country.

1.2 As per Secretary General’s Report in 43rd U.N. General Assembly, the

major disasters contributing to the enormous loss of human life and

property (1900-1987) were earthquakes (50.9%), Floods (29.7%) and

Cyclonic Storms (16.8%),

whereas Volcanic

Eruptions (1.9%),

Tsunamis (0.5%) and

landslides (0.1%) caused

only minor damages.

Between 1991-2000

Asian countries have

account for 83% of the
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population impacted

by disasters globally.

While people affected

by the disasters in the

rest of world were

placed at 1,11,159,

whereas Asian

number was placed at

5, 54,439. Majority of the

total deaths occurred in

India. Further it has been observed large scale destruction was caused in

the developing regions of the World comprising of Asia, South and West

pacific (85.5%) whereas developed regions like Europe and America

accounted for comparatively small share (14.5%) of the total loss.

Economic losses due to this natural phenomenon are also multiplying

rapidly and increasing at an alarming rate of 400% for each decade. In

1991 & 1992 the losses on account of natural disasters were recorded at

$100 billion. In 2001, natural disasters of medium and higher intensity

caused 25,000 deaths with economic loss places at $36 billion. Recent

high intensity earthquake in Haiti has caused colossal loss in terms of life

and property with human causalities placed at more than 1, 50,000,

highest recorded so far in the human history. With rapidly growing

population and increasing economic activities alongwith their

concentration in few cities/pockets, the destruction of human lives and

economic activities have also been rising very rapidly. It has also been

observed that vulnerability of the poorer strata of society is much more in

the face of these disasters and as such poorer people are hit much harder

and suffer the maximum damage during the disasters.

1.3 Most parts of India suffer from one or other natural hazards, most common

among them are earthquakes, cyclones and floods. Vulnerability to natural

disaster in India can be largely attributed to its unique geo-climatic
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conditions. As per study made by the government of India, it has been

estimated that 60% of the land mass of the country is liable to moderate

and severe damage during earthquakes of various intensities, over 40

million hectare of land prone to floods, 8.4% of the total area to cyclonic

winds and storm surges and 68% of the land susceptible to drought. Thus

more than two third area of the country suffers from one or other natural

disasters. Accordingly, it is essential that appropriate strategies are

worked out to minimise the adverse impact of the natural disasters and the

loss and damage caused to built areas, economy and social fabric of the

community. This would be essential to ensure sustainable development of

the area on long term basis, for making optimum utilization of scarce

resources available with the developing countries and to safeguard the

interest of vulnerable strata of society.

1.4 If strategy of pre-disaster mitigation rather than post-disaster relief is

adopted the loss to human life and property to a large extent can be

avoided. Resources used and investment made in disaster mitigation are

much more productive and cost effective than expenditure on relief and

rehabilitation. Thus approach has to be preventive rather than curative.

2. LOOKING FORWARD

2.1.1 Defining Role Of Architectural Education And Architectural
Institutions

2.1.1 During natural disasters the

major area prone to maximum damage

is the built environment, which has wider

implication of causing loss to human

lives and property. It is said that human

losses are more due to failure of

structures rather that natural disasters. It

has been estimated that country loses
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more than a million housing units every year due to earthquakes, floods and

cyclones, causing enormous strain on development efforts.

2.1.2 Six earthquakes in India over the past 14 years have provided

constant reminders of the vulnerability of Indian constructions. Each of these

earthquakes emphasized on at least one aspect of the seismic behavior. In

the 1988 Bihar-Nepal earthquake, the widespread liquefaction of soil was

experienced in addition to the damages to structures. The hill-constructions of

Himalayan regions performed poorly during the 1991 Uttarkashi earthquake.

The 1993 Killari earthquake resulted in large number of deaths owing to

failure of stone masonry (in mud mortar) dwellings in the villages. The

semi-urban and urban constructions were severely affected in the 1997

Jabalpur earthquake. Occurrence of the 1999 Chamoli earthquake in the hill

districts of Himalayas near the area affected by the 1991 Uttarkashi

earthquake provided an opportunity to evaluate the effectiveness of some of

the earthquake-resistant features introduced in the region after the 1991

event. However, it was the 2001 Bhuj earthquake that stirred up maximum

concern of the vulnerability of Indian constructions, particularly of the modern

reinforced concrete structures. This tragic event has vividly exposed the

inadequacies prevalent both in design practices and the construction industry.

2.1.3 In order to avoid losses on account of destruction of buildings, it is

important that all the built structures should be

made disaster resistant to the extent possible.

Since Architects are the prime movers and

designers of the built environment, accordingly

buildings have to be designed in such a manner

that they successfully withstand any natural or

manmade disasters. Accordingly, Architects have

to be equipped with appropriate quality of

knowledge and basic essentials of design and

construction which goes in making the building

structurally safe. For achieving this objective, it is
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important that Architectural Education has to be reoriented in order to ensure

that students studying architecture or the professionals working in the field

are adequately trained to address these issues. The course curriculum of the

architecture has to be defined in a manner that it provides the best possible

knowledge to the students in the area of creating disaster resistant buildings.

Further, all design solutions evolved during the five year study should include

design safety as the basic component so that designing safe buildings

becomes integral part of architectural learning and later on architectural

practice. Unfortunately, in the present scenario, structural safety and

designing disaster resistant buildings form minimal part of the architectural

education. Disaster Management in the built environment is taught only in the

final year in the B.Arch. course and that too as an optional subject. This

indicates the priority and the importance attached to the issue of creating

structurally safe design solutions during the architectural education.

2.1.4 Architectural Education, if reoriented, is not only capable of

providing adequate knowledge and expertise to the Architects in terms of

creating disaster resistant buildings but the institutional framework can be

used for creating skilled manpower in the area of building design, creating

awareness about the role and importance of safe built environment among

the masses, carrying out research and development in the area of building

designs, building materials, technology etc. Architectural education can also

be effectively leveraged to design models of safe built structures, both for

rural and urban areas, which can be replicated, while undertaking the

constructions in these areas. Architectural education can also help in evolving

methodologies and evaluation mechanisms of structural stability of existing

built environment, besides defining strategies for their retrofitting.

Architectural education can also help in redefining the entire range of building

byelaws, zoning regulations and building controls, which can ensure creation

of structurally safe buildings. Evolving Risk Management Plans for human

settlements can also be included as one of the agenda of Architectural

Education. Thus, Architectural Education has a critical role in empowering the
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nations and communities to create buildings which can withstand any

intensity of disasters, ensuring minimum loss of human lives and property.

2.2 Redefining Building Byelaws
2.2.1 Building byelaws have critical role in designing and construction of

disaster resistant buildings. Building bye laws are now being taught only as

an academic exercise without understanding much of their context in evolving

design solutions which lead to creating safe built environment. The contents

taught are only in terms of covered area, zoning, heights, FAR, basements,

ground coverage, setbacks and the documents to be attached with the

building applications. However, students are not taught the basic intent of the

byelaws, and their role and importance in ensuring the creation of safe

buildings. Accordingly, it is important that the structural safety in the face of

disasters should be made integral part of building byelaws and should be

communicated effectively to the students of architecture. In addition,

Architectural Education can be effectively leveraged in order to redefine the

building byelaws in order to make them more effective and efficient tool of

creating structurally safe building. Creating built environment in urban areas is

governed by the professionals defined in the building byelaws and in majority

of cases, municipal byelaws allow non - qualified architects to design

buildings, Architectural Institutions can take up the task of educating local

bodies in understanding the role and importance of qualified architects to

design safe buildings and accordingly amend their byelaws to include only

qualified professionals allowed to design buildings.

2.3Creating Awareness
2.3.1 People would have to be educated about the benefit and need for

adopting disaster resistance technologies while creating built environment.

The technologies would have to be cost - effective and simple to use for

ensuring their early adoption. This would require detailed research into the

area of building techniques used in construction so as to simplify them. Also
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it would require the training of manpower involved in the construction sector

for ensuring the use of disaster resistance techniques. Professionals and

end users would have to be actively involved in ensuring the creation of safe

built environment. Architectural Education could also include in the course

curriculum, mechanisms and strategies for creating awareness among the

professional masses about the role and importance of creating safe buildings

in order to minimize loss and to promote sustainable development.

2.4 Creating Model Structures
2.4.1. Technical guidelines on earthquake resistant construction, repair and

retro-fitting and flood and cyclone resistant constructions have already been

published by Bureau of India Standards. In light of these guidelines,

Architectural Institutions in collaboration with Engineering Institutions/Building

Industries should be actively involved in preparing model structures and

building designs, which are not only cost-effective but are also earthquake

and cyclone resistant in order to make them role model of construction in the

disaster prone areas so that the adverse impact of disasters are minimized.

Technical guidelines regarding earthquake and cyclone resistant buildings

should be made integral part of Architectural Education of India. The

guidelines should be reviewed and renewed on continued basis in order to

make them more effective and efficient promoting structural safety in the

process.

2.5 Sharing Experience & Studies
2.5.1 In order to make architectural education more productive and

focused for addressing the issues of disaster and safety, it is important that

students are made to undertake the live projects and case studies of the

areas which are prone to major disasters and where disasters have impacted

the built environment. Large numbers of case studies have already been

conducted by various International and National Agencies in the

post-disaster period to study various facets and impacts of these disasters.
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These studies have brought out number of conclusions leading to emergence

of valuable suggestions to mitigate and manage the adverse impact of

natural disasters. These studies must be made available to the students for

preparing assignments on the basis of lessons learnt from various disasters

and should be included as integral part of the study curricula of architectural

education. These case studies would help students in appreciating critical

aspects of disasters and possible strategies to mitigate them. Further, in

order to make the studies broad based, suitable mechanism for sharing the

valuable experiences at the global level should be evolved so that it can be

used by national, state and local level governmental, non-government

agencies, NGO, educational, research & technical institutions and public at

large. The studies will have to be backed by research and development on

regular basis so as to upgrade the knowledge on the subject. Architectural

Education/Institutions can help in promoting and undertaking these case

studies and work as data bank.

2.6 Involving Educational Institutions
2.6.1 Vulnerability of most of the buildings designed by qualified

professionals is the outcome of the fact that these professionals are not

adequately trained to address the issue during their study. In the absence of

appropriate knowledge imparted in structure, the built structures created

become highly vulnerable during the disasters. Architectural Institutions focus

more on aesthetics, functionality and space utilisation with structural safety

given least priority. In order to make buildings structurally safe, safety is

required to be made integral part of building design. Two pronged strategy

needs to be put in place in order to address the issue of structural safety.

2.6.2 Firstly all institutions imparting Architectural and Engineering Education

should essentially introduce structural safety as an important subject in the

student’s study curricula. In addition to teaching the principles of structural

safety, the Architectural Institutions should also essentially develop a

specialization of Seismic Structural Configuration alongside that of
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Architectural Configuration in order to gel aesthetics with safety. Design

vocabulary of Architectural students, which should essentially and basically

include and address the issue of structural safety of built environment and

people living therein as an essential and integral part of their study.

2.6.3 The second strategy should revolve around educating the large

number of Architects who are currently in profession about the nuances of

seismic design with specific reference to Architecture. Role of Architectural

Institutions would be critical in making sure that all buildings designed by

Architects do take cognizance of the structural safety and are not driven by

the sole criteria of making building aesthetically pleasing. The need for

educating teachers in the educational Institutions about structural safety also

requires focussed attention with students and professionals appropriately

educated about the disaster implications of various design elements used by

the Architects while designing the buildings.

2.6.4 The Educational Institutions on their part should also work closely

with professional Institutions like Institute of Architects, Council of

Architecture, Institute of Engineers, Indian Building Congress etc. to work out

a comprehensive program for educating the professionals about the manner

and need of making the structures safe in the face of disasters. In fact, it will

be appropriate if all educational institutions run short term specialized

courses to address the issue of structural safety of built environment

involving both academicians and experts drawn from the professional bodies

and schools. Professional Institutions on their part should ensure that all

professionals enrolled as members are provided with necessary knowledge

and expertise in the field of structural safety.

2.6.5 Architectural Institutions on their part should also undertake the

preparation of a comprehensive list of experts and data available in the area

of disaster management and offer suitable courses to meet the needs of

in-service personnels, both at state and local level, involved in approval,

enforcement of building plans etc. and implementation of disaster related
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issues. It should offer comprehensive programmes in order to ensure

preparedness of the state level agencies and manpower involved.

2.7 Role of Information Technology
2.7.1 Use of Information Technology would be critical in ensuring

structural safety and disaster management and creating awareness among

the parastatal, community based organizations, community and individuals.

Networking of Institutions involved in providing education, research and basic

material in the area of disasters would help in sharing the experience, both

locally and globally, in order to ensure the placement of best practices of

disaster mitigation and management in position. Use of Information

Technology can also help in making available appropriate knowledge and

methodologies at the doorstep of all educational institutions and

professionals. Evolving special packages and software can help in testing all

building designs with regard to their structural safety and guiding the

Architects and Engineers in taking appropriate precautions in designing the

buildings and making them safe before they are constructed. Appropriate

models of structurally safe buildings and layout plans of housing area,

townships, industrial estates / parks can be worked out for the guidance of

the professionals. Architectural Institutions can play pivotal role in using

information technology as a medium for creating database and model of

structurally safe buildings. In fact role of Information Technology can be

highly valuable and critical in disaster mitigation and management by making

structures safe. Its potential needs to be exploited on priority by the

architectural institutions/education.

3. CONCLUSION
3.1 Considering the wider and massive physical, social, economic,

infrastructural, developmental and environmental implications of natural

hazards and enormous losses caused to men and materials at local, national

and international level, United Nation General Assembly decided to name the
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decade (1990-2000) as the International Decade for Natural Disaster

Reduction so as to focus the global efforts on evolving strategies and

solutions and making efforts to achieve the target of disaster mitigation for

minimizing damages caused on this account.

3.2 Disaster mitigation and management can’t be the exclusive domain

of state, parastatal agencies; it has to be addressed jointly by all stake

holders. In order to achieve the objective, it will be appropriate and critical

that role and importance of architectural institutions and architectural

education is recognized, leveraged and provided with necessary role and

responsibility in order to enable them to play their critical role in making built

environment safe and sustainable. Architectural Education in the past has

not focused much in the area of disaster and accordingly, the entire

framework of the course curricula needs to be redefined to include structural

safety and disaster mitigation as integral part of the system. Architectural

Institutions should be recognized as important coparceners in the process of

disaster preparedness and mitigation An effective and efficient institutional

network has to be created involving all Architectural institutions operating in

the country in order to pool and draw on their resources. Architectural

Institutions should be empowered by providing adequate resources and

manpower so as to enable them to play their critical role in the national effort

of developing capacity to create disaster resistant and sustainable built

environment. Sooner it is placed in position better it would be for the health

and economy of the nation and people.
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Table showing the frequency & impact of earthquakes of various
magnitudes near the epicenter
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Table showing the energy equivalent of various intensity of earthquake
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Strategies for Promoting Good Urban Governance at Local Level

INTRODUCTION
India is passing through a phase of rapid structural transformation and massive
urbanization with number and size of urban centres growing larger and larger. Despite
the fact that level of urbanization in 2011 stood merely at 31.16 per cent, number of
urban dwellers recorded were 378 million. Considering the annual rate of urban
population growth, which is three times faster than the rural areas (2.1% against 0.7%),
it is assumed that number of urban dwellers will swell to 590 million in the year 2030
and 800 million by the year 2050, when India as a nation will record a population of 1.4
and 1.6 billion respectively. Census 2011 will be known as a landmark year in the
history and geography of Indian urbanization, because urban India for the first time
recorded higher population growth in absolute term (91 million) as compared to the rural
counterpart (90 million) and number of urban centers recorded an increase of more than
54% from 5161 to 7935. Next five decades are likely to witness enormous growth of
large urban centres, raising number of metro cities from 53 to more than 100 with
Calcutta, Bombay and Delhi occupying higher slots and rating amongst the largest
urban centres in the world. Ever growing role of urban centers in the population
concentration, economic growth, employment generation and contributions such centers
make to the national and state wealth, has put these centers at the centre stage of
national growth agenda. With urban centers growing larger and larger, urban
governance becomes crucial because of the impact it has on the life and liberty of
innumerable urban dwellers. With cities becoming centers for large investment,
concentration of population and providers of specialized services and amenities, their
effective and efficient functioning assumes added importance. Considering the future
population scenario it is important these centres are effectively and efficiently governed
so that they are able to play their designated role in national emancipation.

Urbanization and Economic Development-- Urban centers besides housing large
chunks of concentrated population in a limited area make substantial contribution to the
national economies also. It is said that in the year 1951 when level of urbanization was
merely 17.29 per cent, their contribution to gross national product was of the order of 29
per cent, and in 1971 it grew to 37 per cent when urbanization level was placed at 19.91
per cent. In 1990-91 with urbanization going up to 25.72 percent, the contribution of
urban centers was 50 per cent. In the year 2001 urban centres contributed 60 per cent
of national wealth when urbanization level was recorded as 27.78 per cent. It is
estimated that by 2021, when level of urbanization would be in the range of 35-40 per
cent, contribution of urban centers will be of the order of 72-75 per cent. Thus it can be
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seen that level of urbanization has high degree of positive co-relation with the
contribution to GNP made by urban centers. From the detailed facts, it can be safely
concluded that urban centres would continue to be major contributors to national wealth
in the years to come. Accordingly, it becomes important that adequate of attention is
paid to the urban centres in terms of their productivity, sustainability, efficiency and
healthiness. With India following a policy of economic liberalization, globalization,
deregulation, urban centres in general and large urban centres in particular are going to
attract lot of investment. Such centres are likely to emerge as hub of economic growth.
In order to put India on fast trajectory of economic growth, it will be critical that
appropriate environment in these centres is created which would help them to attract
investment, provide employment, ensure a quality of life and make them more
productive. Urban governance accordingly becomes more relevant and critical in this
context because capacity of a nation to pursue its economic goals is contingent upon its
capacity to govern towns and cities effectively and efficiently.

PRESENT STATUS

Despite important role urban centers have in leveraging the national economy and
providing basic amenities, services and infrastructure, impacting the life of every urban
dweller, these centers are poorly managed and governed. In this process, urban centers
have emerged as hot bed of poverty, pollution, deficient in basic services and amenities.
Major maladies adversely impacting Urban India include;

● Poor Urban Governance --In Indian context urban centres are being
governed by proxy because of excessive control exercised by state
governments over local bodies. Despite the enactment of 74th

Constitutional Amendment Act, which provides for ensuring independence,
authority, resources and responsibility to local bodies to enable them to act
and perform like governments in their own right at local level, most of the
amendments carried out in the legal framework follow amendment only in
letters and not the spirit. States prefer not to vest authority, resources and
functions as ordained by the constitutional amendment and run urban local
bodies as one of the state department.

● Low Priority to Urban Development--Looking critically, it can be
observed that policies of national and state governments were primarily
biased against urban sector and local bodies with approach focused on
restricting the growth of urban centres, minimizing migration and
encouraging people to stay in the rural areas. Despite these restrictive
policies, urban centres are growing at a phenomenal pace. This calls for
changing our priorities and strategies towards urban areas. Instead of
restricting their growth, policy should aim at allowing these centres to grow
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at their natural pace with state acting as facilitator, ensuring that all urban
dwellers have access to basic minimum facilities required for having an
appropriate level of quality of life. In order to overcome major urban
maladies, Government of India has recently come out with four missions
and two yojnas to promote planned and economic development of Urban
areas with focus on housing, employment, skill development, making cities
clean &green, conserving heritage and providing basic amenities and
services to all urban households besides making 100 selected cities to be
smart cities with smart solutions.

● Poor Capacity of ULB’s--If we critically look at entire scenario, it can be
safely concluded that urban growth per-se is not bad, but the rapid rate of
urban growth which outpaces the institutional, administrative and financial
capacity to cope with it. Little effort has been made to create appropriate
level of capacity at the local level to meet the emerging urban challenges.
Urban local bodies have suffered in the past from poor capacity they
inherited in the area of planning, development and management. This
challenge of appropriate capacity building has not been addressed
rationally, resulting in making cities grow in unplanned, haphazard manner
with majority of basic amenities eluding the urban residents, leading to
wasting resources and distorting the pattern of national development.
Looking at the entire context of urban development prevailing in the
country, Indian urbanization has been called urbanization of population,
urbanization of poverty and urbanization of pollution.

● Mismatch between Resources and Responsibilities--Despite the fact
that urban local bodies have long history spanning over more than three
centuries with Madras Municipal Corporation being established in 1688,
not much headway has been made in allowing these local bodies to grow
in terms of their capacity to effectively discharge their functions, duties,
responsibilities within local areas. The basic tenor, character and structure
of local bodies have remained unchanged despite dramatic change in the
complexion of their nature of duties and people at large. Financial base of
ULB’s has been eroded considerably by taking away most of the
productive sources of revenue. Operational domain of these local bodies
has been eroded and diluted to a large extent making them largely
ineffective and inefficient.

● Multiplicity of Agencies -- State governments on their part have done
little to empower these local bodies to ensure appropriate level of urban
governance. Functional domain of urban local bodies has been narrowed
down by setting up state level and parastatal agencies duplicating or
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replicating the functions of local bodies. In the process, large number of
agencies are operating at local level with overlapping areas of operation
and functions, marginalizing the role and importance of urban local bodies
to a large extent.

● Low Credibility— Before coming into operation of 74th Constitutional
Amendment Act in 1992, municipalities were being run in an ad-hoc
manner, largely governed by whims and fancies of the ruling party in the
state. Repeated suppressions, not holding elections on regular intervals
and appointment of non-committal administrators to run these local bodies
adversely affected their functioning in a democratic way and capacities to
discharge their role in effective urban governance. This has led to
promoting ad-hocism and subjectivity in the operation and decision making
of the local bodies. Over the years credibility of local bodies got
considerably eroded and lowered with very few people respecting and
cooperating with them. Management of urban areas accordingly suffered.

● Poor Basic Infrastructure--Development perspective of urban areas
presents a grim picture. Cities lack basic infrastructures and services,
garbage collection has become a nightmare, unauthorized constructions
and unplanned development have emerged as the order of the day, street
lights do not operate and pot-holes dominate the road network. In this
scenario, quality of life has suffered enormously and city functioning
adversely impacted. Thus it becomes essential that if the urban areas are
to become livable places, providers of basic amenities of life to all its
residents, ensuring their productivity, sustainability and healthiness,
provision of basic infrastructures should be a priority area on the agenda of
any government.

WAY FORWARD

Local governments are considered closest to the people at local level; it becomes
essential that these bodies should be adequately strengthened in terms of their
administrative, fiscal, technical and political capacities to enable them to emerge as
governments in their right and discharge all their obligations to urban centers with
effectiveness and efficiency. 74th Constitutional Amendment Act has provided a direction
and laid down a framework for action in this regard. However, there is an urgent need to
made structural, legal and functional changes at the state and local level on priority to
make urban local bodies effective institutions of self-governance. Few suggestions
made in this regard are enumerated below;
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● Restructuring the Departments; In order to rationalize the entire process of
planning, development and management at the local level, it will be critical that
multiplicity of agencies operating in the domain of municipal limits is avoided
and rationalized. Separation of the Housing & Urban Development and Local
Government departments, which are essentially looking after the urban areas,
have done more damage than good to the planned development and
governance of the cities and towns. Planning of all urban areas is vested with
the Department of Urban Development, which has no accountability to the Local
Government Department, for whom the plans are prepared. Even there exists
no mechanism of consultation before preparing the development plans. Master
Plans prepared in the state for the urban areas by the Town Planning
Department do not involve urban local bodies, who are to implement these
plans. In majority of cases these plans fail to achieve the objective of planned
development and remain largely paper tigers. In order to rationalize planned
development of urban areas, State should put on priority either the merger or
putting under a unified command, of a Minister and an administrative Secretary,
Departments of Housing & Urban Development and Local Government at the
state level. Ownership of all Master Plans, Development Plans or the Town
Planning and Development Schemes, prepared for any urban centre must be
vested with the respective local bodies, on the pattern followed in the states of
Maharashtra and Gujarat for ensuring their effective implementation. This would
help in urban local bodies emerging as institutions of planning, development
and management in the real sense. In addition, peri-urban areas falling on the
periphery of urban areas, which are designated as urbanisable areas in the
Master Plans, should also be put under the command of the local bodies in
order to check unauthorized development and promote planned development in
such areas. In addition, Improvement Trusts created at the local level, should be
merged with the respective local bodies and designated to work as technical
arms of the urban local bodies. This will avoid the existing contradictions in
developing the urban areas. Different state line departments operating at the
local level must be mandated to work in close co-ordination with urban local
bodies and all schemes in their areas prepared and implemented in consultation
with them, in order to avoid overlapping and duplications. Urban Development
Authorities operating within the municipal areas should also be asked to work in
tandem with local bodies for putting in place an appropriate framework for
planning and development of urban areas. Such a step would go a long way in
not only promoting the planned development of urban areas but will also help in
minimizing the wastage of resources besides economizing by optimizing the
utilization of available manpower and resources
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● Unified Municipal Law; At present urban local bodies are being governed
under two separate sets of legal framework, one regulating the Municipal
Corporations and other Municipalities and Nagar Panchayats. Municipal Law
was enacted in the year 1911 and Corporation Act was made operational in
1977. Both these laws have number of dualities and contradictions. It remains
always a challenge to manage these institutions under different laws. As a
result, two different kinds of work and development culture exist in the state in
the municipal functioning and management. In order to bring uniformity in the
work culture of urban local bodies, it will be critical that a unified municipal law is
enacted on priority and made operational. The new law should include best
practices already in place, at local and global levels, in defining the structure,
functioning, operation and management of the urban areas, in order to enable
them to emerge as institutions of  good governance at the local level.

● Quality manpower;--Urban local bodies have suffered in the past and continue
to suffer from the malaise of poor performance and lack of resources, primarily
from the lower quality of manpower deployed. Quality of manpower available in
these bodies have been found to be lacking primarily in terms of capacity,
capability, experience and expertise to discharge their designated functions at
the local level. With the launching of four urban related missions and two yojnas
by the Government of India for reinventing the urban areas, the deployment of
quality manpower has become all the more critical. In the absence of
quantitative and quality manpower, these bodies will never be able to deliver the
desired results. Manpower requirement of these bodies, needs to be relooked at
with objectivity. Accordingly, municipal cadre needs to be reviewed and
redefined with manpower requirement at various levels of operation, along with
the qualification required to discharge those operations effectively and
efficiently. In addition to putting in place new quality manpower, existing
manpower also needs to be trained and skilled to make them more productive,
effective and efficient. For this, training and skill development program in the
area of ICT, latest methods of office work and exposing them to new ideas and
examples of good governance, should be taken up on priority to make existing
cadre efficient. Accordingly, training and skill development has to be made
integral part of employee’s service culture. Motivation of employees would be
critical to achieve good governance. Culture of accountability and performance
has to be embedded in the employees to make them more responsive. They
must be held accountable for taking all the wrong decisions which cause
financial and operational loss to urban institution. In order to make employees
more productive and efficient, good work done by them must be acknowledged,
appreciated and rewarded. Promotions should not be merely linked with
seniority and considered as a routine affair, it should be made selective and only
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deserving employees should be promoted by rewarding the good work they do.
Innovations made by the employees to improve the functioning, resources,
efficiency, economy and credibility must be duly acknowledged and rewarded.
Policy of stick and carrot would be desirable to improve the work culture in
urban local bodies. Creating state municipal cadre will help in using the services
of the manpower in various local bodies in the state and checking the existing
malpractices emerging from the employees spending their entire/majority of
service period at one place. Cadre strength needs to be reviewed periodically
in terms of population and the additional functions ordained to be discharged by
these bodies under the central and state schemes launched from time to time.
Capacity and will to govern cannot be brought from outside, it has to be
generated from within the organization. Unless the municipal functionaries
themselves realize the need and importance of effective governance, it will be
difficult for local bodies to become institutions of good governance. The culture
of honest and dedicated functioning has to be embedded in the manpower
deployed at local level. ‘Role of state has to be that of enabler to create that
culture and facilitate these local bodies to become agencies of good
governance.

Urban local bodies doing good work and adopting good practices must be duly
acknowledged and rewarded at the state level. There is an urgent need of
promoting research and development in the domain of municipal functioning,
operation, resources and delivery of services. State level Institute of Local-Self
Government needs to be created on priority to take care of the research and
training needs of the local bodies. In addition, the institute should aid, advise
and assist the state government on all matter related to municipal governance,
innovating on resource mobilization and creating policy framework to make the
local bodies operationally more effective and efficient. Institute should also be
mandated to document good practices, prevailing locally and globally, in
municipal planning, development and governance and disseminate among the
local bodies to make them aware , learn and use them for promoting the
credibility and effectiveness  of  these institutions.

● Widening Financial Base by creating a local taxation list—In order to enable
urban local bodies to function as government in their own right, it is essential
that they are made financially vibrant and self-reliant, so that they can charge
their functions, enshrined in the twelfth schedule, with effectiveness and
efficiency. In fact vesting of functions and resources have to be gelled together.
Divorce between the responsibly, authority and financial resources has largely
been responsible for dilution of effectiveness and efficiency of urban local
bodies. In the present setup, in the absence of adequate resources, majority of
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urban local bodies have been reduced to the status of beggars, always looking
towards the state government for financial support. State governments on their
part have been trying to marginalize the local bodies to the position of a state
department rather than empowering them to become governments in their own
right. 74th Constitutional Amendment Act, 1992, despite all positivity, appears to
be highly deficient when it does not specifically address the issue of financial
autonomy of local bodies. It would have been fair and logical, if the
constitutional amendment would have also included the subjects on which
urban local bodies would have been given exclusive right to levy, collect and
spend the fee, rates, taxes and levies imposed, like state and central
governments. This calls for inserting a local government list in the constitution
itself for financially empowering these bodies. In order to rationalize the entire
process of taxation by the urban local bodies, it will be essential to create a
State Regulatory Authority, which will act as a watchdog to look at the rationality
of imposing taxes , their rates and the manner in which money collected is spent
by the local bodies. It will make urban bodies more accountable and
responsible.

Managing Cities-- In order to ensure good governance at local level, it would
be desirable that concept of city managers should be put in place. City
management being a specialized area, calls for specialized skills, accordingly it
will be appropriate that a dedicated cadre of city managers is created. State
should consider creation of such cadre with appropriate skills in urban planning,
management, development, financing etc. so that city governance is put on a
professional pedestal and not a routine task where people without any skill are
involved in the process of governance. State should also consider the option of
creating a specialized and a dedicated cadre of IAS/PCS officers, trained in
managing the municipal operations, so that their expertise can be leveraged to
improve the efficiency of local bodies in the area of planning, development and
management. The tenure of such officers should be of a minimum duration of
three years at one place, unless public interest warrant their transfer, so as to
enable them contribute to making of these bodies strong and vibrant.

Good Leadership--- Good leadership at the local level will be another
pre-requisite to ensure good governance. This leadership is, by and large, to be
provided by the elected representatives. Accordingly, it is essential that
committed and enlightened people are elected to local bodies who understand
the genesis, role and importance of good governance. Once this culture is put in
place, good governance would be much easier to achieve. In order to ensure
that committed and enlightened people get elected to local bodies, state should
prescribe certain set of qualification, both in terms of education, experience,
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understanding, commitment, dedication to community, social work etc. Present
system of ‘free for all’ needs to be checked, reviewed and redefined. Quality of
elected representatives will help in making urban local bodies more
professional, effective and efficient. State government will do well to reserve
certain seats for professionals having expertise in planning, development,
financing etc on the pattern defined in the 74th Constitutional Amendment Act,
1992, so as to make the functioning of these bodies more professional. These
professionals will aid, advise and assist the local bodies in rational decision
making. In addition, it would be essential that orientation programs for elected
representatives are organized at regular intervals in order to make them
understand their role and importance in good governance. Visits to places
where good work has been done and interaction with representatives of such
local bodies can bring in sea change in the approach and vision of municipal
councilors in their role in good governance. Cooperation between elected
representatives and employees of municipalities will be another area which
would require focused attention in order to promote the ethos of good
governance.

● IMPROVING DECISION MAKING-- Good governance in Indian context has
suffered because of absence or lack of objectivity in decision making. It is
important that decision making should be made more transparent, particularly
keeping in view the public good. If the decisions are done in a transparent
manner involving communities, various stakeholders and social groups, then
their implementation will become easier. Accordingly it will be desirable that an
effective and efficient participatory mechanism is put in place at local level so
that more and more people are involved in decision making. This will enhance
the credibility and acceptability of the decisions made by local bodies and would
help in promoting good governance. Use of ICT will be critical in evolving smart
solutions, involving communities and rational decision making. Changing the
structure/culture of silos and line departments to an integrated one with a
co-coordinating framework put across the departments, will also help in
improving the functioning of local bodies and local governance.

Decentralization--Setting up of ward committees would be critical in
decentralization of decision making at local level. In addition, local bodies have
to be responsive to the citizen’s complaints in order to have good credibility.
Appropriate mechanism of redressal of complaints must be put in place if
objectives of good governance are to be achieved. Any feeling among citizens,
that local bodies are not responsive or sensitive to their genuine grievances,
would not facilitate making them partners in the overall process of governance.
If Surat became one of the cleanest city within a year of having plague, it was all
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due to the fact that people and officials were effectively involved in the process
and all public complaints were duly taken note of and appropriately addressed
with an efficient system of complaints re-dressal which was put in place. Today
Surat has become a role model of urban governance at the local level due to its
good performance and efficient redressal system of public complaints.

● Improving Performance-- For any culture of good governance to be ushered
in, the local bodies have to be performance oriented. Until and unless local
bodies demonstrate that they mean business and are capable of good
performance, citizen would not involve themselves in the process. Only good
performance can enhance the credibility of local bodies and once local bodies
start performing, people would respect them and willingly pay taxes and involve
themselves in the decision making and development process at the local level.

● Creating Visibility--In order to initiate the process of involvement and
performance, local bodies should focus on few areas which are visible to people
and also do not involve much resources. Garbage cleaning, putting street
lighting in order, removing pot-holes from the roads and removing
encroachments from public places make immediate impact on the public and
their appreciation of the work. This would help people in understanding that
local bodies mean business and are having a businesslike approach which
would ensure their cooperation. If local bodies plug all loopholes in revenue
collection and ensure compliance by people, it can generate enough resources
without levying any additional taxes etc. Accordingly capacity to perform will
hold the key to the good urban governance.

● Leading by Examples--Generally it is understood that municipalities are bad
managers and cannot achieve the objectives of good governance .in fact many
urban local bodies have exploded this myth by doing exemplary development
work at the local level to prove that they have the required capacity and
capability to perform, provided they have a good leadership. In case of
Ahmadabad, Surat, Pune and Calcutta the good governance was ushered in
due to leadership provided by Corporation Commissioners. In case of Jalgaon
Mayor of corporation did the job and in case of Tirpur private sector helped in
achieving governance and leadership. It will be accordingly essential that due
care is taken to provide an enabling environment in which leadership is provided
in the local bodies to take up the onus of providing good governance.

● Creating Partnership--Private sector also has an important role cast for them
in the urban planning and development. Private sector should be actively
involved as service providers in urban areas in order to ensure provisions of all
essential services at most affordable pricing. This would help in improving
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quality of life in urban areas and would bring credibility to local bodies.Tirpur has
clearly demonstrated that partnerships both between industry, local bodies and
state government can usher an era of quality governance at the local level .In
this regard role of NGOS ,CBOS and voluntary groups would also be critical in
order to ensure the involvement of people in the municipal governance .It needs
to be understood that, more participatory is the approach adopted by all
stakeholders, easier will be the good governance. Another critical issue would
be finding ways and means to generate fiscal resources for local bodies.
Numerous innovative options in terms of leveraging land ; using mechanism of
planned urban development; levying internal development charges; using
instruments like transfer of development rights and accommodation reservation;
rationalizing property tax; using betterment levy and tradable FAR; levying
conversion charges etc. can be effectively put in place to generate revenue for
local bodies. Local bodies have to be made innovative and performance
oriented in order to tap non-conventional sources for revenue generation.

CONCLUSION

McKinsey Global Institute in its Report- How to Make a City Great- has outlined three
pronged strategy to make cities great places to live and work. The strategy includes,
Achieving Smart Growth by adopting a strategic approach, planning for a change,
integrating environmental thinking and insisting on opportunities for all; Doing More
With Less by assessing and managing expenses rigorously, exploring partnerships,
introducing accountability and embracing technology ; Winning Support for a Change
by crafting a personal vision, building a high performing team ,creating a culture of
accountability and forging stakeholder consensus

Despite the fact that role of urban local bodies is critical in urban governance and 74th

Constitution Amendment have put them on the pedestals of government in their own
right ,but keeping in view their structure ,resources and culture, it appears that their
capacity in the area of urban governance is lacking. Keeping in view the growing size,
population and complexities of the problems and challenges posed by the urban areas,
the task appears to be much more difficult .If good urban governance through local
bodies is to be ensured, their capacity to govern has to be improved by providing them
necessary skills in terms of institutional, technical, administrative and political
capacities. Sate must make available appropriate level of skilled manpower to enable
local bodies to discharge their role and function in good governance .Sufficient
resources must be made available to broaden their fiscal base. Personnel management
at local level also needs to be improved. Performed based incentives should be
provided to encourage local bodies to ensure good performance .State must recognize
good work done by the local bodies by suitably rewarding such local bodies. Municipal
Commissioners and other functionaries should be strictly evaluated in terms of their
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performance. Putting in place and creation of skilled cadre of city mangers will help in
promoting good urban governance .State must review legal framework and remove all
bottleneck which hinder the process of good governance. It must provide a legal, setup
that creates enabling environment for the local bodies to perform. Unified law for all the
urban local bodies will be essential. Mechanism of fruitful partnership between state and
local bodies, when put in place can help achieve good governance. All local bodies
should be helped in putting grievances cells to redress public complaints in place to
make them more responsive. Let local bodies also put in place an appropriate
mechanism of involving communities and people in decision making which would help in
ensuring good governance in urban areas. Examples of good governance in the state
and country must be disseminated to local bodies in order to replicate and enable them
to build on such examples and ensure that every urban centre of India will fulfill the
vision of a planned, healthy, productive, sustainable, liveable and efficient settlement in
years to come.
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