
The Building Materials & Technology Promotion 
Council (BMTPC) was setup in 1990 as an inter-
ministerial apex organisation to develop and 
operationalise a comprehensive and integrated 
approach for technology development, transfer 
and investment promotion to encourage 
application of environment-friendly & energy-
efficient innovative materials, manufacturing 
technologies and disaster resistant construction 
practices for housing and buildings in urban and 
rural areas.

The Council with its multi-disciplinary character 
is structured to promote investment and 
technology transfer nationally and internationally 
by networking its activities with institutions, 
centres of excellence and expert groups engaged 
in R&D, standardisation, housing finance, 
industrial promotion. The Council supports 
strengthening of SMEs in the building materials 
sector through development and promotion 
of eco-friendly and energy-efficient products, 
manufacturing technologies and appropriate 
support service to enterpreneurs.

World
Habitat 
Day 2007
1st October, 2007

A Safe 
City is 
a Just 
City



2   fuekZ.k lkexzh lekpkj if=dk

CONTENTS

From the Desk of 
Executive Director

To live with security and dignity is everybody’s wish. With rapid growth  
of population in cities, urban crime and violence are at their peak.  
Crime and fear of insecurity is perhaps the most influential fac-

tors in our daily lives dictating where we chose to live, how we behave, 
where we go, where we work. Urban safety for citizens not only calls 
for policing and relying on the penal system for crime prevention, it is 
also about the design and planning of built environment including public 
spaces for women and men and its impact on social urban development. 
To improve quality of life within human settlements, we must combat the 
deterioration of conditions that, have reached crisis proportion in most 
developing countries. 

Lack of opportunities, lack of principles of equity in administrative 
and regulatory mechanism, ever increasing poverty, daunting housing 
conditions and growing despair amongst vulnerable sections are some of 
the causes which are at the root of widespread and fast growing unsafe 
conditions in cities today. In this context, the theme “A Safe City is a Just 
City” selected for the World Habitat Day is most timely and crucial.

Government of India has already taken a lead by launching Jawa-
harlal Nehru National Urban Mission for an integrated approach for city 
development. With mandatory and optional reforms, the Mission aims at 
planned development  of  identified cities with focus on efficiency in urban 
infrastructure/services delivery mechanism, community participation and 
accountability of urban local bodies towards citizens.

BMTPC through its comprehensive and integrated approach towards 
development, promotion and application of technology has undertaken 
several activities required for sustainable development of built-environ-
ment. Bringing out digitized version of Vulnerability Atlas of India, seismic 
retrofitting of life-line buildings such as Kupwada District Hospital, J&K 
and MCD Schools in Delhi, Capacity Building programmes, helping 
State Governments in strengthening their techno-legal regime for safety 
against natural hazards, preparing guidelines for Green Habitat are some 
of the important initiatives of the Council in the recent past. The Council 
is also actively involved as an appraisal & monitoring agency for BSUP 
and IHSDP projects under Jawaharlal Nehru National Urban Renewal 
Mission (JNNURM). 

It is the endavour of the Council to work towards carrying forward the 
national agenda for providing affordable shelter with necessary infra-
structure facilities with due attention to environment and safety aspects. 
The Council looks forward to network with other agencies, both within the 
country and outside to achieve the above goals.

(R.K. Celly)
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We are at the dawn of a new urban era. Half of humanity now live in towns and  
cities. It is estimated that by 2030, two-thirds of the world’s people will be  
urban dwellers.  

	
At this turning point in human history, surveys show that crime in urban areas is on 

the rise everywhere. And fear of crime is one of the most influential factors shaping 
our daily lives. In too many cities around the world, it dictates where we choose to live, 
shop, work and play. This is bad for human progress and for economic development 
— especially in a world where for the first time the number of urban slum dwellers is 
set to top the one billion mark. In many countries, crime has divided cities into areas of 
decline on the one hand, where guns, rape, robbery, and violence prevail, and wealthier 
districts on the other hand, where residents can afford better protection. 

In slums and poor urban districts, people lack security of tenure, utilities and health 
services, and are most at risk to disasters wrought by climate change. World Habitat 
Day 2007 is an occasion to encourage city leaders to plan better for crime reduction, 
security of tenure, and climate change mitigation. As the theme of this Day aptly tells 
us, “a safe city is a just city”. 

As we pass the halfway point for achieving the Millennium Development Goals, let 
us also use this occasion to examine how we can improve urban governance. Many 
forms of urban crime cut across local and national boundaries, calling for better coop-
eration between all spheres of government and civil society. We must invest more in 
our children and young people, especially those at risk of becoming marginalized and 
turning to crime as an escape from the harsh realities of poverty and deprivation. Let us 
also step up efforts to be more energy-conscious. Our cities are our biggest polluters, 
and require big, innovative thinking commensurate with their size.

On this World Habitat Day, let us resolve to make cities around the world safer, 
greener, more inclusive and more secure places for everyone.

Ban Ki-moon
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Anna Kajumulo Tibaijuka
Executive Director,
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Urban crime and violence are  
at the top of the agenda for  
many people living in cit-

ies. Ask any woman: crime, in its 
various forms, is their number one 
concern, particularly those who live 
in the poorest neighbourhoods.

	
In the decade since UN-HAB-

ITAT started its Safer Cities Pro-
gramme, we have noticed that cit-
ies around the world are becoming 
more aware of this bane of our daily 
lives. As a result, local government 
leaders are now beginning to take 
up the challenge of urban safety 
and security. 

We live in an unacceptably vio-
lent world. And this is why we have 
chosen the theme, A safe city is a 
just city, to mark the occasion of 
World Habitat Day this year.

Indeed, as we reflect on these 
words, in every slum in Africa, Asia, 
Latin America, and the Caribbean, 
and in most cities around the world, 
someone is being assaulted, a 
woman is being raped, countless 
homes are being burgled and ve-
hicles hijacked. Not even children 
are spared. Why? 

To an extent, we do know why: 
an estimated 1 billion people are 
living in slums, the vast major-
ity of whom make up the urban 
poor. They suffer high levels of 
unemployment, live in overcrowded 
conditions often without access to 

water and sanitation and security of 
tenure. They form part of the grow-
ing victims of the urbanisation of 
poverty and deprivation and suffer 
from all forms of social exclusion. 
UN-HABITAT research tells us that 
the number of slum dwellers is 
growing rapidly, and that half are 
under the age of 25 and 40 percent 
of them are under 19. These are 
the primary victims of poverty and 
despair. Despite this potentially 
explosive situation, the problems 
of urban youth living in poverty are 
largely absent in urban and national 
policies and strategies.

These facts and figures explain 
in part why young people living in 
urban areas are so vulnerable to 
unwanted pregnancies, early mar-
riages, prostitution, drug abuse, 
crime, and AIDS. Deprivation leads 
to desperation – the root cause of 
unsocial behaviour. That is why we 
must invest in young people and 
consult them in actions and deci-
sions affecting their livelihoods. 

Again, ask any woman: In cit-
ies around the world, social capital 
is lost because public spaces get 
taken over by gangs or are aban-
doned because of fear. As private 
guards and vigilante groups take 
over the protection of our lives and 
assets, the State is increasingly 
perceived to be in tactical retreat, 
unable to tackle the root causes of 
crime and disorder. 

It is now accepted by most 
governments, at national and local 
level, that urban safety needs to 
be built from street level up, and 
incorporated into local and national 
planning. It cannot be left to the 
police alone. Urban governance 
processes, and urban policies that 
target exclusion, social inequalities, 
as well as appropriate planning 
measures, are key to success. 
Indeed community security re-
quires a holistic and coordinated 
approach.

UN-HABITAT is committed to 
working with our partners in the pur-
suit of three strategic objectives: 
•	 To develop capacity for local 

crime prevention strategies that 
are gender and age sensitive 
and which address root causes 
of crime in a holistic, inclusive 
way. 

•	 To build safer urban spaces, 
particularly in the public realm, 
as hubs of social development 
and safety. 

•	 To mainstream urban safety in 
all aspects of housing and urban 
development. 

This agenda is compelling and 
urgent, and calls upon specific part-
ners both within and outside the UN 
to embrace the urban challenge.

How urgent, might you wonder? 
Ask any woman.

(Anna Tibaijuka)
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KUMARI SELJA
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UN-Habitat’s theme for the World Habitat Day this year is “A Safe City is A Just City” in  
order to highlight many complex factors affecting safety of a city, such as lack of  
opportunity, widening inequity, territorial segregation, economic polarization, poor 

urban planning and social exclusion of weaker sections of community.
Housing policy and land management are seen as important instruments for improving 

living conditions in slums and making cities safer and more livable. Realizing this, Govt. of 
India has taken a number of initiatives to improve the living conditions in cities. The draft 
National Urban Housing and Habitat Policy envisages promotion of sustainable development 
of habitat in the country, with a view to ensure equitable supply of land, shelter and services 
at affordable prices.

Government has also adopted “inclusive growth” as the key development design in the 
11th Five Year Plan. In the urban context, this calls for “inclusive cities” with focus on slum 
upgradation, poverty alleviation, bridging divides and including the excluded in an equitable 
environment. Jawaharlal Nehru National Urban Renewal Mission (JNNURM), the single 
largest initiative undertaken by the Government in the areas of urban renewal with a central 
government assistance  of Rs.50,000 crore envisages a large number of reforms for inclusive 
cities and urban renewal in an integrated manner. The seven-point charter of basic services 
to urban poor and slum dwellers, prescribed in the mission guidelines, includes provision of 
security of tenure, affordable housing, water supply, sanitation and convergence of delivery 
of soft services like health, education and social security. All these initiatives are aimed at 
creating safer environment in cities.	

BMTPC is a proactive agency of the Ministry of Housing and Urban Poverty Alleviation 
and has been in the forefront in facilitating the Government’s initiatives in improving the cit-
ies to make them safer.

I am happy to note that the BMTPC is bringing out a special publication “Building Materials 
News” on the occasion of World Habitat Day, 2007.

I hope the publication will help in focusing some of the important issues related to safer 
cities for wider dissemination. I extend my best wishes to BMTPC for its significant contribu-
tion in the improvement of Habitat scenario and wish the publication all success.

(Kumari Selja)
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Housing, one of the basic  
needs of the mankind is  
at the top of the list of 

priority areas of the Govern-
ment. With the growing popula-
tion, urban housing shortage 
has increased from 15.2 million 
in 1961 to 24.7 million as per 
latest Census 2001 report. A 
target of 2 million houses every 
year has been set up by the 
Government of India to tide 
over this shortage. House alone, 
however, has no meaning un-
less it is a part of sustainable 
habitat. A sustainable habitat 
is an ecosystem that produces 
shelter and food for people 
and other organism, without 
resource depletion and in such 
a way that no external waste is 
produced. The principle of sus-
tainability advocates returning 
to the nature more than what 
we take from it so that there is 
no depletion of resources. The 
National Housing & Habitat 
Policy, which calls for a “Hous-
ing Revolution” rightly stressed 
on the development of alternate 
and innovative construction 
materials and technologies 
and their wide application with 
special emphasis on protec-
tion of natural environment by 
stressing upon the use of locally 
available raw materials besides 

advocating reduction in use of 
scarce natural resources and 
planning them with renewable 
resources.

Massive construction activi-
ties associated with the devel-
opment of habitat have numer-
ous environmental impacts and 
unless tackled properly may 
create ecological imbalance. In 
developing countries like India 
materials producers and build-
ers often use traditional, less 
energy efficient techniques or 
old fashioned highly polluting 
equipments. There is often a 
lack of knowledge about how 
to make production clean and 
energy efficient. Improvements 
might also be hindered by lack 
of capital, availability of in-
digenous equipments. Weak 
management, mind set both in 
material production and their 
use at construction sites might 
be other reasons for this status. 
Inadequate government policies 
and enforcement mechanism to 
encourage designers and build-
ers to adopt environment friendly 
technologies in construction and 
standards & building regulations 
also cause continued use of 
energy intensive materials and 
technologies. 

Complex, highly dispersed 
and resource demanding nature 
of activities in the construction 

sector contributes to the loss 
of important natural resources 
and impose severe stress on the 
environment. Agricultural land is 
often lost through urbanization 
and extraction of raw materi-
als. Forest timber is harvested 
for construction and as fuel for 
manufacturing building materi-
als faster than it can be replaced 
by planting new trees or by 
natural growth. Many raw ma-
terials used in construction are 
limited resources in India. For 
example the reserves of some 
metal and mineral resource like 
limestone, fossil fuel are likely 
to be finished after few years, if 
the current rate of exploitation 
continues. The consumption 
of fossil fuel also contributes 
to increased air pollution and 
emission of greenhouse gases. 
Construction activities also con-
tribute to the release of ozone 
depleting substances that dam-
age the ozone layer. 

All these demand a con-
certed, integrated approach for 
building green habitat which 
alone can minimize the adverse 
impacts on the environment 
and reduce the consumption 
of natural resources over the 
building life. 

THE IMPACT OF CONSTRUC-
TION ON LAND, WATER RE-
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A‘Safe City is a Just City’, the theme for this year’s World Habitat  
Day is a topical theme given the situation that our cities are faced  

with problems of crime, violence and consequent insecurity of citizens. This 
is the event when the UN, member countries and civil society organizations 
join hands to deliberate over key issues facing human settlements all over 
the world.

Large migration of people from rural areas and smaller towns to cities 
causes increase in unemployment, over-crowded living conditions and short-
age of houses. This in turn leads to proliferation of slums and economic 
disparities amongst the rich and the poor. Slum dwellers suffer from all sorts 
of social exclusion.

Urban safety is a broad issue requiring appropriate policy intervention at 
local, state as well national levels. Security of citizens requires a holistic and 
coordinated approach. Urban policies and governance must take care of social 
disparities and bring the urban poor into the mainstream of society.

The Ministry of Housing and Urban Poverty Alleviation, through various 
programmes, aims at developing an enabling environment for the urban poor 
for living a safe life free from crime and violence in our cities. The Jawaharlal 
Nehru National Urban Renewal Mission gives an opportunity to State Gov-
ernments and UTs to go for reform driven, fast track planned development of 
identified cities with focus on high quality urban infrastructure and efficiency 
in delivery of services, community participation and accountability of urban 
local bodies. Mandatory reforms under this Mission include security of tenure 
at affordable prices, improved housing, water supply, sanitation and ensuring 
facilities of education, health and social security to the urban poor. All these 
are vital for making cities safe. Another significant element of our strategy 
for urban poor is the new National Policy for Street Vendors which is being 
finalized. This Policy will seek to promote a supportive environment for street 
vendors as well as ensure absence of congestion and maintenance of hygiene 
in public spaces.

The BMTPC is playing an active role in implementation of the Government 
policy relating to introduction and promotion of alternate building materials and 
technologies. I am confident that BMTPC will excel in its endeavour to play 
an important role in achieving specified goals.

I am happy that BMTPC is bringing out a special publication titled “Building 
Materials News” on the occasion of the World Habitat Day which will focus on 
some of the important issues related to human settlements.

I extend my best wishes to the Council for success in their efforts.

 (Dr. Harjit S Anand)

SOURCES AND FORESTS 
Degradation of land 

There is growing concern 
about increasing land derelic-
tion, caused by extraction of 
sand, gravel and clay etc, which 
alternately reduces the land 
available for human settlements 
development. 

Brick making activity alone 
consumes, at present, equiva-
lent of 300 mm depth from 
100,000 hectares (1000 sq. km) 
of fertile land, 22x106 tonnes of 
coal and 10x106 tonnes of bio-
mass annually. With the avail-
able land area of 1.62x106 sq 
km comprising of alluvial soils, 
black soil, red soil, laterite soil 
and desert soil, of which only 
alluvial, laterite and red soils 
are suitable for making bricks. 
Area under the soils suitable for 
brick making may not exceed 
50% of the available land. Brick 
making activities to meet the 
present and future demand can 
result in consuming the 300 mm 
depth fertile top soil of available 
land in about 90 years (assum-
ing 2.5% compounded growth 
rate). Similarly the pressure 
on raw materials like limestone 
to manufacture cement and 
energy requirement to produce 
these materials are required to 
be addressed. 

Destruction of land can be 
avoided by applying more sus-
tainable methods of quarrying, 
such as restoring agricultural 
land after clay winning.

Degradation of coastal areas 
and water resources 

Construction activities can be 
detrimental to coasts and water 
resources, which can become 
critical in some areas. The 
extraction of sand and gravel 
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from river beds and beaches 
can have serious environmen-
tal consequences, increasing 
soil erosion. In parts of India, 
removal of coral and shells from 
the coast to produce lime and 
cement is common, because of 
their high chemical purity. The 
use of coral as an aggregate 
or building stone is also com-
mon in parts of India. Logging 
practices also damage water 
resources. Heavy logging can 
cause increased rate of erosion, 
increased sediment loads then 
affect habitats for plant and river 
organism downstream. Debris 
from logging and saw milling 
can also increase the input into 
stream of organic materials, 
whose decomposition reduces 
the amount of oxygen in river 
water, jeopardizing the life of 
water animals. It is therefore 
necessary to strictly implement 
the coastal zonal regulations for 
all construction activities. 

Deforestation
Forest are an important natu-

ral resources base, which play a 
crucial role in the conservation 
of watersheds, prevention of soil 
erosion and balancing the eco-
system. Forests are sources of 
domestic energy supply, such as 
wood for cooking and heating, 
and of fuel for brick and lime 
production in rural areas. 

Inefficient commercial log-
ging operations and the use of 
wood as fuel have resulted in 
deforestation in many regions. 
There is also increasing concern 
about the destruction of the 
tropical forest and the adverse 
impact of this on the environ-
ment. Managing the forest in 
a sustainable manner, so as to 
minimize the rate of deforesta-

tion, is therefore imperative 
and should be given highest 
priority.

The second consultation on 
the wood and wood products 
industry, organized by UNCHS 
(Habitat) and UNIDO in 1991, 
underscored the importance of 
greater utilization of wood on 
a sustainable basis, as a re-
newable source of indigenous 
building materials in housing 
construction. This includes 
commercially Less-accepted 
species (CLAS) and industrial 
tree plantation species (ITPS). 
If properly managed and ex-
ploited, these species can serve 
as abundant and renewable 
resource of building materials, 
which can be afforded by the 
vast majority of the population. 

CLAS and ITPS are slowly 

discovered, and new technol-
ogy might extract more than is 
possible today, the rate at which 
the reserves of these resources 
are depleting means consump-
tion must be controlled. Other 
preferable renewable resources 
must replace these traditional 
materials. 

Use of metallic minerals
The construction industry is a 

major consumer of metals such 
as iron, aluminum, zinc, copper 
etc. According to geological 
studies, the existing exploitable 
resources of metals are very dif-
ferent. The world’s economically 
exploitable resources of some 
metals commonly used in con-
struction are shown in Table-1 
together with production pattern 
and life indices. 

Table – 1 : Annual production, reserves and life index of 
some metals 
Metal	 Production/year	 Resource	 Life index
	 (Million MT)	 (Million MT)	 (Years)
Bauxite/Aluminium 	 104 	 23,000	 222
Copper 	 9.3	 310	 33
Iron 	 930	 150,000	 161
Lead 	 3.4	 63	 18
Nickel	 0.9	 47	 51
Zinc	 7.1	 140	 20

Serious consideration, there-
fore, is needed to explore these 
metals in construction, to extend 
the life of existing reserves

USE OF ENERGY IN CON-
SRUCTION 

The construction sector is a 
major user of energy. Energy 
is required for manufacturing 
materials, for transport and for 
construction of buildings. Apart 
from this initial energy use there 
is also need for energy to oper-

showing their potential as raw 
materials in industrially pro-
cessed wood products for con-
struction in the country. 

CONSUMPTION OF NON-
RENEWABLE RESOURCES 
IN CONSRUCTION     

Non-renewable resources 
used in construction include 
fossil fuels, metals and minerals 
such as stone and clay. Supply 
of some of these may last only 
a few decades. Although more 
pockets of these resources are 
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S.K.SINGH
Joint Secretary (Housing)

Ministry of Housing & Urban Poverty Alleviation
Government of India

In the prevailing scenario of urban crime, violence, natural and man- 
made disasters, incidents of harassment of the elderly etc. this  
year’s theme of the World Habitat Day viz. ‘A Safe City is a Just 

City’ is the most appropriate. 

This theme stresses the need to review the whole spectrum of is-
sues leading to environment, quality of life imbibing safety and dignity 
of citizens. Urban design and governance, infrastructure facilities 
like water, connectivity, public transport, street lighting, sanitation 
etc. are important factors influencing the urban safety. Local self-
governments also play an important role in bringing improvement in 
the quality of life for their citizens. 

Government, through various policies on human settlement has 
provided opportunities to improve the scenario and minimize the 
problem. What is required is to work sincerely and effectively on these 
policies to achieve the desired goals. BMTPC, which has got a very 
good network with other organizations & institutions of excellence, 
has a vital role to play in this regard.

I am happy to note that BMTPC is bringing out a special publica-
tion “Building Materials News” on the occasion of World Habitat Day 
2007.  The publication will bring awareness among professionals 
on some of the vital issues concerning human settlement through 
technical articles by well known professionals and technocrats.

I wish BMTPC a grand success in its efforts.

(S.K. Singh)

ate buildings. 
Since energy is one of the 

most costly inputs to the con-
struction industry and source 
of most of the polluting effects, 
improving energy efficiency is 
one of the most urgent tasks 
to be addressed. This calls for 
efficient use of energy intensive 
materials, greater use of low 
energy - intensive materials, 
improving the energy efficiency 
of production process, increas-
ing the use of recycled and 
waste materials and applying 
low energy architectural design 
principles.

Embodied energy in build-
ings 

The materials for habitat are 
traditionally classified under the 
following categories
•	 Cement and masonry materi-

als;
•	 Metallic materials;   	
•	 Wood, natural fibers, poly-

mers and elastomers;
•	 Glass and ceramic materi-

als;  
•	 Insulating, sealing, bonding, 

electrical and electronic ma-
terials; and  

•	 Finishing and decorative 
materials    

The embodied energy in 
buildings is defined as the total 
energy used at all stages of the 
production of these materials. 
These stages start with the 
extraction   of raw materials, 
production of building materials 
and components, transporta-
tion on-site construction and 
completion of the buildings. 

Most of the embodied energy 
in buildings is related to the pro-
duction of materials, while con-
struction activities and transport 
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account for a smaller proportion. 
On the basis of gross energy 
requirement for manufacturing a 
unit weight of building materials, 
these can be classified in three 
categories: low, medium and 
high energy content materials. 
Table 2 shows a classification 
of major building materials 
used in construction in terms 
of energy requirement for their 
production. 

If medium and high energy 
materials such as ceramics and 
steel are used, typically 70% or 
more of the embodied energy 
comes from the manufacturing 
processes of these materials. 
The lower values in table 2 
correspond to more energy-
efficient production. Amount 
of energy used to produce a 
unit weight of a high energy - 
content materials can be more 
than 100 times that needed for 
low energy-content materials. 
However, as the densities of 
building materials vary greatly 
and they are used in completely 
different ways, it is more perti-
nent to compare different types 
of building elements - such as 
roofs, walls etc - with similar 
performance. 

Comparative energy require-
ments for different roof and wall 
assemblies are given in Table 
3, 4 & 5. 

Different types of construc-
tion systems can result in con-
siderable difference in the total 
embodied energy requirements 
in a complete house system. 
Table - 6 shows a comparison 
of three houses using different 
materials. 

Operational energy in build-
ings 

A considerable amount of 

Table 2 : Comparative energy requirements of building materials
Material	 Primary energy requirement
			   MJ/kg
Very high energy
	 Aluminium	 200-250
	 Plastics	 50-100
	 Copper	 100+
	 Stainless steel	 100
High energy
	 Steel	 20-60
	 Lead, Zinc	 25+
	 Glass	 12-25
	 Cement	 5-8
	 Plaster board	 8-10
Medium energy
	 Lime	 3-5
	 Clay bricks & tiles	 2-7
	 Concrete
		  In-situ	 0.8-1.5
		  Blocks	 0.8-3.5
		  Pre-cast	 1.5-8
	 Sand-lime brick	 0.8-1.2
	 Timber (sawn)	 0.1-5
Low energy
	 Sand, aggregate	 <0.5
	 Fly ash, RHA, volcanic ash	 <0.5
	 Soil	 <0.5
	 Adobe	 <0.2
Source: Building Materials in India : 50 Years - A Commemorative Volume pub-
lished by Building Materials & Technology Promotion Council (BMTPC), New 
Delhi, India, 1998.

Table-3: Comparative energy requirements of some common roofing ma-
terials for pitched roofs
Roofing material	 Weight 	 Energy requirement  
	 (kg/m2)	 (MJ/kg)	 (MJ/m2)
Corrugated aluminium sheet, 0.8 mm  	 3.1	 190	 580
Corrugated galvanized steel sheet, 0.4 mm	 4.4	 60	 270
Ceramic roofing tiles ,12mm 	 35	 4	 140
Concrete roofing tiles, 12 mm	 45	 1.3	 60
Micro concrete roofing tiles, 8 mm 	 30	 1.3	 40
The calculations are based on average values from Table -2 (Tiles require more 
wood in the roof structure than sheets, but the energy requirement for the wood 
structure is of no significance compared to the roofing materials)

energy is used in buildings dur-
ing their lifetime. This energy 
is required for heating, cooling, 
ventilation, lighting, cooking 
and other domestic activities. 
The energy use patterns inside 
buildings vary a great deal ac-
cording to occupants’ behavior, 
type of structure and loca-
tion of buildings. In residential 
buildings, urban and rural pat-
terns tend to be very different. 
Household income and climate 
have major influences both on 
the type of energy sources and 

end-use patterns. 
In India, being a country of 

varying climate zones, energy 
sources and end use pattern 
differ considerably. 

Although there is little infor-
mation on how households use 
energy, the use of operational 
energy in buildings is increas-
ing steadily. Many households, 
which previously endured a poor 
indoor climate, are installing 
equipment for active climatiza-
tion as soon as they can afford it. 
This trend is especially obvious 
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DR. P.K.MOHANTY
Joint Secretary (JNNURM)

Ministry of Housing & Urban Poverty Alleviation
Government of India

Rapid population growth due to migration of people from smaller  
towns and rural areas has highlighted the need to ensure  
safer living conditions and provision of adequate shelter 

particularly for the poor and marginalized sections of the society in 
cities.

Issues of improving safety in urban centres is intimately related to 
housing and other basic infrastructure facilities. Concerted efforts for 
institutional reforms, management development, security of tenure 
etc. are essentially required to achieve an urban environment where 
each family may gain and retain adequate shelter to live in security 
and dignity.

This year’s theme of World Habitat Day – “A Safe City is A Just 
City” rightly focuses, inter-alia, on building safer spaces, broadening 
of the slum upgradation concept, developing capacity for gender and 
age sensitive local crime prevention strategies.

Launching of Jawaharlal Nehru National Urban Renewal Mission 
by the Government of India has given opportunity to States and UTs 
to improve the scenario in the cities. Through mandatory reforms, 
it is helping in introducing better governance at local level and also 
providing resources for slum upgradation and infrastructure develop-
ment at a faster rate. A number of projects have already been initiated 
in many States. BMTPC is playing an active role in this effort of the 
Government. 

I am pleased to learn that BMTPC is bringing out special publica-
tion “Building Materials News” on the occasion of World Habitat Day 
highlighting some of the important issues related to developing safe 
and just cities.

I wish BMTPC all the success in their continued efforts.

(Dr. P.K. Mohanty)

in urban households, which tend 
to have a better economy and a 
modern life style. 

Architects and engineers 
have a crucial role to play in 
designing buildings to minimize 
energy use for active clima-
tization and lighting. A good 
approach is to take advantage 
of natural means such as solar 
radiation and winds and use the 
building as a collector, storage 
and transfer mechanism. These 
so- called passive techniques 
might be so efficient that in 
some regions no energy will be 
needed for heating or cooling. 

The Kyoto Protocol and The 
Clean Development Mecha-
nism (CDM)

The Kyoto protocol provides 
an unprecedented opportu-
nity for the Organization for 
Economic Co-Operation and 
Development (OECD) coun-
tries to reduce greenhouse 
gas emissions and at the same 
time help developing countries 
and economies in transition 
invest in climate friendly tech-
nologies and infrastructure. The 
protocol’s Clean Development 
Mechanism (CDM) and Joint 
Implementation (JI) provide 
an element of flexibility for 
the industrialized countries to 
meet their obligations under the 
Protocol to reduce greenhouse 
gas emissions by on average 
5.2 per cent below their 1990 
levels by 2012. In so doing, the 
Protocol provides an unprec-
edented incentive for those 
seeking lower cost emission 
reductions, to leverage the flow 
of private capital and privately 
held clean technology from 
North to South.

(Sources: CE & CR, October 2006)
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Table – 4: Comparative energy requirements of some flat roofs
Roof Assembly	 Weight 	 Energy requirement 
	 (kg/m2) 	 (MJ/kg)	 (MJ/m2)
Reinforced concrete slab, 180 mm 
180 mm concrete 	 420	 1.3	 550
Steel reinforcement (0.5% by vol.)  	 7	 40	 280
Total 	 427	 41.3	 830
Concrete slab with fillers, 180 mm
Concrete, 40% by vol. 	 170	 1.3	 220
Steel reinforcement (0.5% by vol.) 	 7	 40	 280
Concrete hollow blocks, 60%	 110	 1.3	 140
Total 	 287	 42.6	 640
Elements of autoclaved aerated concrete (AAC), 150 mm 
150mm AAC elements (0.2%)	 90	 4	 360
Steel reinforcements (0.2%) 	 2	 60	 120
Total	 92	 64	 480
Timber roof, boarding on joists, 200 mm
25 mm timber boarding 	 150	 3	 450
175x 50 mm timber joists	 5	 3	 15
Total 	 155	 6	 465
Earth on branches and round timber joists, 350 mm
250 mm compacted earth 	 450	 0.1	 45
Branches, leaves, etc	 0	 0	 0
Round timber joists 	 5	 0.5	 2
Total 	 455	 0.6	 47
The calculations are based on average values from Table - 2. Note that neither waterproofing nor ceiling plastering is 
included. 

Table-5: Comparative energy requirements of some common walls 
Wall Assembly	 Weight 	 Energy requirement 
	 (kg/m2) 	 (MJ/kg)	 (MJ/m2)
Solid clay brickwork 150 mm
120 mm solid clay brick 	 150	 4.0	 600
Lime/cement mortar	 50	 0.7	 35
Total	 200	 4.7	 635
Hollow clay brickwork, 180 mm 
120 mm hollow clay bricks 	 110	 4.0	 440
Lime/cement mortar 	 50	 0.7	 35
Total	 160	 4.7	 475	
Hollow concrete block work 180 mm
150 mm hollow concrete blocks 	 120	 1.3	 160
Lime/cement mortar	 50	 0.7	 35
Total	 170	 2.0	 195
Brickwork of cement stabilized earth bricks, 180 mm
150 mm compressed earth brick	 220	 0.5	 110
Lime/cement mortar	 50	 0.7	 35
Total 	 270	 1.2	 145
Adobe block work plastered on both sides, 450 mm 
400 mm adobe plus earth mortar 480	 480	 0.1	 50
The calculations are based on average values from Table – 2. Plastering is not included. A lime/cement plaster applied 
internally and externally would add another 40 MJ/m2.

Table – 6: comparative energy requirements for three single storey houses 
House type	 Embodied Energy (MJ/m2)
House made primarily with manufactured materials 
(Hollow brick walls, concrete frame and roof)	 1580
House made partly with manufactured materials 
(Clay brick walls, concrete frame steel sheet roof 	 1310
House built primarily with local materials 
(adobe walls, timber frame, steel sheet roof) 	 590
(Source – UNCHS 1991)
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The knowledge of passive tech-
niques is well developed, but is 
unfortunately not yet effectively 
practiced. 

Many existing buildings were 
never designed for active cli-
matization through heating or 
air conditioning. The energy 
performance of such buildings 
can be improved significantly by 
increasing air tightness through 
sealing of windows and doors, 
and by adding thermal insula-
tion materials to the building 
envelope. The additional cost of 
such measures is normally paid 
back in a few years. 

Seen over a building’s life-
time, the ratio between embod-
ied and operational energy will 
vary considerably, depending on 
factors such as type of construc-
tion, climate and user behavior. 
For example, if a building is 
constructed with medium and 
high-energy materials and no 
heating or cooling is used, the 
portion of embodies energy will 
be very high. But if a building 
has high annual use of energy 
for heating and/or cooling, the 
portion of operational energy 
will be vary high, especially if 
the building is badly adapted to 
the climate. 

Use of industrial and agricul-
tural wastes in production of 
building materials 

A large number of industrial 
and agricultural wastes have 
found wide acceptance, as al-
ternatives to clay, limestone and 
various other argillaceous and 
siliceous materials in the pro-
duction of bricks, tiles, cement, 
concrete slab and ceramics. 
With considerable advantages 
of not only conservation of 
natural resources but also sav-

ing precious energy as some 
of the wastes have their own 
intrinsic fuel value. The develop-
ing countries must be selective 
to adopt all such technologies 
in which industrial, mining and 
mineral wastes constitutes a 
raw material resources for build-
ing materials. 

Table - 7 Indicates a list of 
well established industrial, min-
ing and mineral wastes and 
by-products and their use in 
production of building materials 
as developed in India.

Table - 8 gives energy saving 
in the manufacture of alternative 
building materials through use 
of industrial wastes.

Table -9 indicates resource 
and energy saving through use 
of important natural fibers and 
allied agro wastes and names 
of some well accepted commer-
cially produced building boards 
and sheets made from them. 
This table also indicates the 
saving of timber and the binder 
used in the materials which get 
substituted by organic-fibers 
based composite sheets and 
panels.

Use of agro-industrial wastes 
not only helps in tackling the 
environmental problems but at 
many instances actually im-
proves the properties and dura-
bility of building materials.

Qualitative and quantitative 
assessment of the pollutants 
generated from industrial pro-
duction of steel, cement, bricks, 
aggregates, composites using 
organic and inorganic chemicals 
indicate an alarming situation 
from environmental consider-
ations. Coal being the main 
energy resource in India, for 
example, it is estimated that as 
much as 22 per cent of carbon 

dioxide emissions are attribut-
able to the construction sector 
which consumes a variety of 
energy intensive materials. 
Scientific studies for in depth 
analysis of available technolo-
gies for change-over to alterna-
tive fuel sources in materials 
manufacturing that will reduce 
GHG emissions requires to be 
initiated. This need is being 
increasingly realized through 
establishment of environmen-
tal regulatory mechanisms to 
ensure installation of pollution 
control systems which have 
already been developed and 
are commercially available in 
the country.

There appears to be a need 
to evolve an “Eco-Rating Tool” 
to guide the choice of materials 
that will maximize the efficiency 
of the critical resources. Reduc-
tion in embodied energy in ma-
terials and construction merits 
attention both by manufacturers 
of materials and design profes-
sionals.  There is a need to direct 
efforts for promoting use of pas-
sive solar systems to achieve 
reduction in operational energy 
in buildings.  The HVAC industry 
has been guilty of propagating 
a “one size fits all” concept in 
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Table 7:  Industrial, mining, mineral wastes and their application in building materials as alternate to traditional materi-
als and natural resources

Sl.	 Industrial waste/by-	 Application in	 Traditional material	 Natural resources
No.	 product	 building materials	 saved fully or partly	 saved fully or
			   as alternative to	 (20 - 30%)	 partly
			   traditional materials			   (10 - 20%)

1.	 Blast furnace slags
	 (i)	 air cooled	 •	 Dense aggregate	 •	 Rock, stone	 •	 Stone
				    in concrete or road
			   •	 Light wt. aggregate
	 (ii)	 foamed		  for concrete	 •	 Traditional light	 •	 Clay, slate, shale
			   •	 Portland-slag		  wt. (high energy)
				    cement super	 •	 Ordinary portland	 •	 Limestone, clay
	 (iii)	 granulated		  sulphate cement		  cement (OPC)
						      sulphate resisting
						      portland cement

2.	 Ferro-alloys and other	 •	 Pozzolana-metallurigcal		  Lime pozzolana	 •	 Clays (for pozzolana)
	 metallurgical slags		  masonry cement			   •	 Limestone

3.	 Flyash (Pulverised	 i)	 Portland-pozzolana	 •	 OPC	 •	 Limestone, clay
	 fuel ash)	 ii)	 Concrete filler	 •	 Fine aggregate	 •	 Sand, crushed stone
			   iii)	 Sintered light wt. 	 •	 Other L.W.	 •	 Clay, shale, slate
				    aggregate		  aggregate
			   iv)	 Lime-flyash calcium	 •	 Sand-lime brick	 •	 Sand, lime
				    silicate brick
			   v)	 Cellular concrete	 •	 Cement-sand based	 •	 Cement, sand
				    (flyash-lime)		  cellular concrete
			   vi)	 Clay-flyash brick	 •	 Burnt-clay brick	 •	 Clay
			   vii)	Stablisation in roads,	 •	 Road materials &	 •	 Traditional road
				    mines, lagoons etc.		  other fillers		  material, clay

4.	 Byproduct gypsum	 •	 Gypsum for cement	 Mineral gypsum 	 •	 Mineral gypsum
	 (from fertiliser, hydro	 •	 Gypsum plaster & 	 plaster and blocks	 •	 Mineral gypsum
	 fluoric acid, boric acid)		  blocks	 from mineral gypsum.	 •	 Clay & limestone
			   •	 Gypsum plaster	 Sulphate-resisting		  (for OPC)
				    fibrous board	 portland cement.
			   •	 Special cements

5.	 Lime sludges form	 •	 Raw meal component 	 Raw meal in cement	 •	 Limestone & clay
	 acetylene, sugar,		  in cement	 Traditional L.P.	
	 paper & fertiliser	 •	 Lime pozzolana	 Lime from limestone	 •	 Limestone
	 industries		  mixture, (L.P.)	 Limestone based	
			   •	 Building lime	 masonry cement	 •	 Limestone
			   •	 Masonry cement			   •	 Limestone

6.	 Red mud (from alumina	 •	 Cement raw meal	 Farraginous mailer	 •	 Oxides of iron
	 in aluminium)	 •	 Bricks and tiles	 High strength brick	 •	 Clay, feldspar
			   •	 Sintered aggregate	 Stone and other 	 •	 Clay, shale, slate
					     aggregates 

7.	 Mine tailings (from	 •	 Filler in concrete	 Fine aggregates	 •	 Sand
	 zinc, copper, gold,	 •	 Calcium silicate bricks	 Sand (in sand-lime brick)
	 iron mines)	 •	 Cellular concrete	 Ground sand	 •	 Sand
			   •	 Tailing-clay brick	 Clay bricks	 •	 Clay
			   •	 Masonry cement	 Limestone-cement	 •	 Limestone
				    (tailing + cement)	 based
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Table – 9: Resource and energy saving through use of natural fibres and agro-wastes in building materials
Sl. 	 Waste and source	 Commercial product using 	 Traditional resource 	 Energy (%)
No.		  natural fibre & agro-waste	 fully or partly saved	
1.	 Coir fibre 	 Coir fibre-cement roofing 	 Asbestos	 10
	 (coir industry)	 sheet & panels		

2.	 Rick husk (Rice mill)	 Rick-husk- cement building 	 Resin (PF or UF) bonded 	 20
		  board	 particle board timber	

3.	 Ground nut hulls	 Ground nut- hull- cement 	 Resin-bonded particle 	 20
	 Oil mills)	 building board	 board timber

4.	 Jute fibre 	 Jute-fibre-polymer bonded 	 Timber, metal	 10
	 (Jute mills)	 panel; door and window	

5.	 Cotton waste	 Cotton-lint-cement bonded 	 Gypsum, timber	 25
	 (Textile mills)	 board	

6.	 Bagasse 	 Bagasse-polymer- bonded 	 Timber fibres 	 30
	 (Sugar mills)	 boards	 (in insulation board)

7.	 Corn cobs 	 Corn cobs-cement bonded 	 Timber, polymer	 40
	 (Corn mill)	 boards	

8.	 Sisal fibre 	 Sisal fibre-polymer/ cement 	 Asbestos fibre
	 (Sisal plant)	 bonded roofing sheet, door, window	 Timber	 20-25	

9.	 Rice straw & wheat 	 Compressed and paper 	 Timber	 40
	 straw (Farms)	 covered board	 Polymer	

10.	 Banana fibre	 Banana fibre + cotton pulp/	 Timber	 25
	 (Banana plant)	 paper pulp and polymer 	 Traditional light weight 
		  insulation boards	 mineral viz. vermiculite or
			   mica

Table – 8:  Energy saving through use of industrial wastes
Sl. No. 	Building material	 Composition	 Material compared	 % Energy saving
1.	 Portland pozzolana 	 75% OPC
	 cement	 25% Flyash	 100% OPC	 20

2.	 Portland blast furnace 	 60% OPC
	 slag cement	 40% B.F. Slag	 100% OPC	 30

3.	 Masonry cement	 50% OPC
		  50% Tailings/waste 	 100% (Masonry cement 	 20
		  chalk	 (50% OPC + 50% Limestone)	

4.	 Lime-pozzolana mixture	 25% Acetylene gas lime	 25% Lime
		  75% Flyash	 75% Calcined brick	 75

5.	 Calcium silicate brick	 90% FA Tailings
		  10% Lime (waste source)	 Burnt clay brick	 40

6.	 Burnt-brick	 75% clay
		  25% Flyash	 Burnt clay brick	 15

thermal comfort.  It calls for 
evolving Energy-Consumption 
Indices for different types of 
buildings for varying climatic 
conditions. Having standardized 
these indices the policies and 
regulatory mechanisms will be 
needed to ensure that designs 
conform to these standards by 

proper selection of materials 
and processes.

CONSERVATION OF WATER 
Any human settlement re-

quires sufficient source of water 
for daily and other needs. With 
the rising population and over 
exploitation of ground water 

resources, it is important to 
conserve water.  Rain water har-
vesting is required to be incorpo-
rated in the building byelaws as 
mandatory requirement. 

Under the Jawaharlal Nehru 
National Urban Renewal Mis-
sion also, it has been empha-
sized that State Governments 
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should revise their bye-laws 
to make rain water harvest-
ing mandatory in all buildings 
to come up in future and for 
adoption of water conservation 
measures including reuse of 
recycled water. Some states 
have already made mandatory 
provisions of rain water harvest-
ing in their byelaws.

WASTE MANAGEMENT
Integrated waste manage-

ment is essential to ensure ap-
propriate disposal and recycling 
of agricultural, municipal and 
industrial waste and prevent-
ing the indiscriminate abuse 
of precious land for dumping 
garbage. Besides reduction in 
waste and reuse for appropri-
ate applications, segregation of 
waste at source and recycling 
of waste for building materi-
als, fuel and manure or energy 
recovery should be promoted. 
Sustainable waste manage-
ment practices are required for 
not only for municipal garbage 
but also for industrial refuse or 
bio-medical waste. The hazard-
ous and toxic waste from health 
care establishments, compris-
ing of infectious, bio-medical 
waste constitute a grave risk 
and should not be allowed to 
get mixed with other municipal 
waste.  

SAFETY OF HUMAN HABITAT 
AGAINST NATURAL HAZ-
ARDS

India, being highly prone 
to natural hazards like earth-
quakes, cyclones, floods and 
landslide, it is imperative that 
any human settlement and infra-
structure building is constructed 
safe from such hazards. For 
this a model Byelaws have 

been prepared and state gov-
ernments are taking actions to 
modify their byelaws to incorpo-
rate provisions for safe design 
and construction practices to 
make sustainable habitat.

LIFE CYCLE APPROACH 
The analysis of the impact of 

the construction industry on the 
environment is very complex. To 
assess how different materials 
and operations influence the en-
vironment over a longer period 
of time, it is worth considering a 
life cycle approach to materials 
and buildings. 

Life cycle assessment of 
products 

To compare the environmen-
tal impact of different materials, 
life cycle studies of building 
materials are important. The 
goal should be to help design-
ers and users chose environ-
mentally friendly materials. The 
approach, often called life cycle 
assessment or life cycle analy-
sis (LCA), considers the entire 
lifetime of the products and their 
impact on the environment dur-
ing that time. This includes the 
following phases: extraction 
and transport of raw materials, 
production, use, demolition and 
waste treatment. 

The environmental impact of 
the products is evaluated within 
each phase. The environmental 
parameters that are considered 
normally include: 
•	 Resource depletion: energy, 

materials, water etc. 
•	 Human health: consequen-

ces of toxic emissions, im-
pact on work environment, 
etc. 

•	 Global and regional pollution: 
global warming, depletion of 

the ozone layer, acidification 
etc. 

•	 Impact on animals and veg-
etation: biological diversity, 
etc
To evaluate a product, its 

different environmental impacts 
are scored, and the sum from all 
phases is added. One difficulty 
with LCAs is how to weigh dif-
ferent environmental impacts 
against each other. Existing LCA 
methods all have different points 
systems and a comparison 
between materials often turns 
out differently depending on the 
method.  

Another problem with life 
cycle assessments is that no 
method considers the complete 
life cycle, which, of course, is 
linked to the complex nature of 
the task. It is also not always 
possible to obtain the neces-
sary data, as they are often 
confidential. 

Products achieving good rat-
ings in life cycle assessments 
are based on renewable raw 
materials, are produced with 
methods using low amounts of 
energy and having low pollution, 
are sound and non-hazardous 
for the users, etc. if there is a 
possibility to reuse or recycle 
the product when a building is 
demolished, or if the product 
can be used as fuel, this is con-
sidered positive and reduces 
the total environmental impact 
considerably. 

Many industrial countries 
have developed so-called eco-
labeling schemes to promote 
production of environmentally 
friendly products. Products that 
meet the requirements get the 
eco-label, which works as a 
“guarantee” to consumers that 
the particular product is envi-
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ronmentally sound. Gives the 
increasing awareness among 
consumers of the importance of 
protecting the environment, eco-
labels have become important 
tools to market products. 

Apart from being used to 
compare building materials, life 
cycle assessments have long 
been used by materials produc-
ers to improve their products. 
LCAs are performed to compare 
alternative production process-
es, to look into the possibilities 
of reducing inputs such as raw 
materials and energy, and to 
identify and reduce the wastes 
and polluting effects. In many 
cases LCA is an excellent tool 
for material producers to make 
their products more environ-
mentally friendly. 

Life cycle studies of entire 
buildings

A limitation with product life 
cycle assessments is that they 
normally concentrate on the 
product itself, and do not include 
its influence on the energy use 
in the building during operation. 
Many thermal insulation ma-
terials, which are resource-
consuming and would not be 
considered good options in most 
product life cycle assessments,  
may reduce energy use in build-
ings considerably. 

Useful approaches when 
studying energy use in entire 
buildings are life-cycle cost 
or life-cycle energy analyses. 
Since energy use is largely 
linked to environmental impact, 
the life cycle energy use of 
buildings, taking into account 
both the embodied energy in 
the building and its operational 
energy requirement, can be 
considered a measure of a 

building’s environmental friend-
liness. 

NEED FOR INTEGRATED AP-
PROACH FOR GREEN BUILD-
INGS

In view of various details given 
in preceding paragraphs, it is im-
portant to focus on Green build-
ing technologies for sustainable 
development. A green building 
is one, which encompasses the 
use of clean energy, renewable 
energy, efficient use of water, 
use of recycled or recyclable 
materials and provide healthy 
indoor air quality. It has to be 
designed, built, renovated, oper-
ated, or reused in an ecological 
and resource efficient manner. 
Green buildings are designed 
to meet certain objectives such 
as protecting occupants health: 
improving employee productiv-
ity: using energy, water and 
other resources more efficiently; 
and reducing the overall impact 
to the environment. This is pos-
sible if an integrated approach 
to building design, at initial stage 
itself, is followed which involves 
judicious use of application of: 

•	 Efficient Green Materials and 
construction practices.

•	 Bio-climatic/ solar passive 
architectural principles.

•	 Efficient systems and equip-
ments

•	 Renewable sources of en-
ergy.

•	 Efficient waste and water 
management practices.  
The range of ‘green’ design 

features is very diverse, with 
options that include energy ef-
ficient materials, passive solar 
Considerations, and structural 
and mechanical components. 
These all work together to cre-
ate a building that is attractive 
and functional, saves utility 
costs over the life of the struc-
ture, and has minimal impact 
on the environment. The uses 
of active solar features such as 
photovoltaic and thermal pan-
els, as well as reclaimed and 
recycled materials are increas-
ingly popular in green building 
construction.

A green building may cost 
more up front, but saves through 
lower operating costs over the 
life of the building. The green 
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building approach applies a 
project life cycle cost analysis 
for determining the appropriate 
up - front expenditure. This ana-
lytical method calculates cost 
over the useful life of the as-
sets. These and other cost sav-
ings can only be fully realized 
when they are incorporated at 
the projects conceptual design 
phase with the assistance of an 
integrated team.

INDIAN INI IATIVES FOR 
GREEN BUILDING TECH-
NOLOGIES

Recently, in India, green 
building approach has drawn 
attention of many agencies both 
public and private like TERI (The 
Energy Research Institute), 
Pune Municipal Corporation, 
CII-Sohrabji Godrej Green Busi-
ness Centre, etc. Many of these 
agencies have started their own 
certification process to rate a 
building on the degree of its 
greenness.

TERI’s Green Building Rating 
System (TERI-GRIHA) evalu-
ates the environmental perfor-
mance of a building holistically 
over its entire life cycle, thereby 

providing a definitive standard 
for what constitutes a ‘green 
building’. The rating system, 
based on accepted energy and 
environmental principles, will 
seek to strike a balance be-
tween the established practices 
and emerging concepts, both 
national and international. The 
guidelines/criteria appraisal may 
be revised every three years 
to take into account the latest 
scientific developments during 
this period.

Pune Municipal Corporation 
(PMC) is another example as 
the first urban local body in the 
country to take up implementa-
tion of Eco Housing Programme 
under technical assistance 
provided by the United States 
Agency for International Devel-
opment (USAID). The assess-
ment criteria which focus on re-
source conservation measures 
like site planning, total water 
management, energy conser-
vation, eco-friendly and energy 
efficient building materials, re-
newable energy and solid waste 
management will help serve as 
a benchmark for Eco-Housing 
projects. Designed to serve as 

a performance assessment tool, 
the criteria help quantify the 
environmental achievement of a 
building and provide a meaning-
ful differentiation of buildings in 
the market place.

CII-Sohrabji Godrej Green 
Business Centre (GBC) in 
Hyderabad — jointly promoted 
by the Confederation of Indian 
Industry, Pirojsha Godrej Foun-
dation, Government of Andhra 
Pradesh and USAID - is the 
only building in the world to be 
awarded the ‘platinum rating’ 
under the LEED rating system of 
the US Green Building Council, 
making it ‘the greenest building 
in the world.’ This most environ-
ment-friendly building has been 
built as a unique public private 
partnership as a demonstration 
building for the industry in India 
and other countries of the world 
for use of water and energy effi-
cient technologies and recycled 
materials.

Building Materials and Tech-
nology Promotion Council 
(BMTPC) an inter-ministerial 
organisation under the Ministry 
of Housing and Urban Poverty 
Alleviation, Govt. of India has 
taken an initiative for formulation 
of comprehensive set of guide-
lines and strategies for promo-
tion of sustainable habitats to 
be called ‘Guidelines for Green 
Habitat’ (GGH).

The overall aim of ‘Guidelines 
for Green Habitats’ would be to 
act as a tool for each stake-
holder through better or new 
practices that must be adopted 
in order to realize these goals 
and achieve the higher degree 
of collaboration necessary to 
reach the targeted sustainable 
performance objectives. These 
guidelines would aim to both 
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instruct and facilitate input from 
public agency executives and 
staff; implementing agencies 
and elected officials; architects 
and engineers; contractors; 
building managers; and the 
public at large and GGH would 
relate to and build upon the ex-
isting standards and codes and 
the buildings rating systems.

CONCLUSION
As proposed in the Habitat 

Agenda adopted by Habitat II 
at Istanbul a practical and in-
tegrated approach, based on 
achievable targets and realistic 
courses of action formulated on 
the basis of understanding of 
prevailing situation is required.

Based on the Global Plan of 
Action of the Habitat Agenda 
guidelines, actions are required 
to be formulated at national and 
state level on the following:
•	 Promotion of locally avail-

able, appropriate, affordable, 
safe, efficient and environ-
mentally sound construction 
methods and technologies. 

•	 Promotion of more energy ef-
ficient technology and alter-
native/renewable energy for 
human settlements, and re-
ducing the negative impacts 
of the energy production and 
use on human health and on 
the environment.

•	 Institutional support: Insti-
tutional support should be 
provided in form of standards 
and quality control, with par-
ticular attention to energy 
efficiency, consumer safety 
and protection. 

	 States can also provide tax 
incentives to promote green 
buildings. A green building 
credit can be awarded to 
tax payers who construct a 

building that meets certain 
requirements. The amount 
of tax credit awarded for a 
green building may be pro-
portional to the size of the 
building and the extent that 
the building is green. 

•	 Research and Develop-
ment: Need to intensify and 
support research efforts to 
find substitutes for or opti-
mize the use of non-renew-
able resources and to reduce 
their polluting effects, with 
special attention to recycling, 
reuse of waste materials and 
increased reforestation.

•	 Exchange of information: 
Promotion of information 
exchange and the flow of 
appropriate environmentally 
sound, affordable and as-
sessable building technolo-
gies and facilitate the transfer 
of technology.

•	 Regulatory Measures: En-
couragement and promotion 
of the application of low-en-
ergy, environmentally sound 
and safer manufacturing 
technologies backed by ap-
propriate norms and effective 
regulatory measures.
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As  a  f o l l o w  u p  o f  
Yokohama strategy for  
safer world during Mid 

term review of International 
Decade for Natural Disaster 
Reduction (IDNDR) 1990-2000, 
the then Ministry of Urban De-
velopment constituted an Expert 
Group (1994) to prepare the first 
ever Vulnerability Atlas of India. 
This Atlas prepared in 1997 by 
BMTPC contains hazard maps 
with respect to earthquakes, 
cyclones and floods and dis-
trict wise risk tables of housing 
stock. Since its publication, the 
Atlas has proved to be a very ef-
fective initial tool for pre-disaster 
mitigation and preparation plan-
ning of the Government.

Considering the formation 
of new states and districts, 
changes in earthquake hazard 
zonation Maps, changes in flood 
scenario, availability of seismo-
tectonic details, updated storm 
surge data from IMD, changes 
in housing scenario, Ministry of 
Housing & Urban Poverty Alle-
viation set up multidisciplinary 
Peer Group under the chairman-

Vulnerability Atlas of India 
– First revision (2006)

ship of Prof. A.S. Arya, National 
Seismic Advisor with experts 
from other concerned organiza-
tions to revise and update the 
Atlas.

The revised Atlas, prepared 
by BMTPC is the outcome of 
detailed study of all the available 
data in a series of meetings and 
dialogue by the Peer Group. 
This Atlas contains digitized 
hazard maps with respect to 
earthquakes, cyclones, floods 
and district wise risk tables of 
housing stocks as per Census 
2001. This also includes Land-
slide hazard maps and a chapter 
on Tsunami.

The revised Atlas, with lat-
est information on the possible 
intensities in the event of natural 
hazards and resulting risk level 
to housing and buildings will be 
very useful in our future disaster 
management planning and pre-
paredness.

The Peer Group constituted 
by the Ministry of HUPA submit-
ted its report to the Ministry on 
9th October, 2006. The revised 
Vulnerability Atlas of India has 

also been printed and the pub-
lication was released by Shri 
S.Jaipal Reddy, Hon’ble Min-
ister of Urban Development in 
the gracious presence of Kumari 
Selja, Hon’ble Minister of State 
(Independent Charge) for Hous-
ing & Urban Poverty Alleviation 
during the Asia Pacific Ministe-
rial Conference on Housing 
and Human Settlements on 13th 
December, 2006.

The Vulnerability Atlas of 
India has been recognised as 
one of the GOOD PRACTICE 
by the Technical Advisory 
Committee of UN-HABITAT 
under the Dubai Award for 
Best Practices, 2006.
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Seismic Vulnerability Reduction of School 
Buildings of MCD through Retrofitting

The past several years  
have witnessed destruc 
tive earthquakes in vari-

ous parts of the Indian Subcon-
tinent. These disasters leave 
behind them a trail of death 
and destruction. Not only do 
these earthquakes destroy 
houses, but they also affect 
the infrastructure buildings that 
are meant to play a vital role in 
the immediate aftermath of the 
disasters. Delhi, the nation’s 
capital, lies in the Seismic Zone 
IV, and can witness similar 
earthquakes. 

In the past decade and a half 
BMTPC has been at forefront 
in taking up post earthquake 
vulnerability studies and in pro-
moting the earthquake resistant 
building technologies, with a 
special focus on the seismic ret-
rofitting of the existing masonry 
buildings. 

After retrofitting of MCD 
school in Vasant Vihar, New 
Delhi, the Council identified 
4 multi-story masonry school 
buildings for the purpose of tak-
ing up demonstrative retrofitting 
work with the help of the MCD. 
This included two storey school 
buildings at Ramesh Nagar, 
Rana Pratap Bag, Sarai Rohilla, 
and a three story structure at 
Ram Nagar. All four buildings 
have been in use for several 
decades and are being used 
even today.

Based on the recommenda-
tions of Prof. A.S. Arya, National 
Seismic Advisor, Govt. of India, 
the retrofitting schemes for all 
four buildings were evolved. 

This was followed by the retro-
fitting with the help of National 
Centre for Peoples’-Action in Di-
saster Preparedness (NCPDP), 
Ahmedabad. 

In the course of retrofitting, 
an awareness program for 
around 200 MCD engineers was 
conducted on the subject with 
a view to train them in seismic 
strengthening techniques. 

The experience on these four 
buildings would help people at 
large and the policy makers in 
working towards reducing the 
vulnerability of lakhs of existing 
buildings through retrofitting of 
public and private buildings, 
thus protecting most number of 
people in case of future earth-
quakes.
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International Workshop on “Emerging Trends in the Cost Effec-
tive Housing Technologies”, 23-25 May, 2007, Bangalore

BM T P C  i n  c o o p e r a t i o n  
with International Centre  

for Advancement of Manufac-
turing Technologies, (ICAMT-
UNIDO) Bangalore organized a 
three day International Workshop 
on “Emerging Trends in the Cost 
Effective Housing Technologies”, 
from 23-25th May 2007, at Banga-
lore, Karnataka. 

The event was attended by 61 
delegates from Sri Lanka, Bhutan, 
Maldives, Nepal, China, U.K. be-
sides India comprising of policy-
makers, professionals, experts, 
scientists, entrepreneurs, etc. in 
the field of Housing and Building 
Technologies. 

The Address of the Hon’ble 
Minister of HUPA was read out 
by Shri S.K. Singh, Joint Sec-
retary (Housing), MoHUPA. The 
Workshop was inaugurated by 
Shri D.T. Jayakumar, Hon’ble 
Minister of Housing, Govt. of Kar-
nataka. Dr. H.S. Anand, Secretary 
(HUPA) delivered the Keynote 
Address which set the agenda for 
the deliberations for  three days 
International workshop. Shri S.K. 
Singh, Jt. Secretary gave the Wel-
come Address and presented a 
broad overview of the Workshop. 
Dr. P.K. Mohanty, Joint Secretary 
(JNNURM), MoHUPA, Shri Subir 
Hari Singh, Principal Secretary 
(Housing), Govt. of Karnataka 
and Shri Ashok, Commissioner, 
KSCB also attended the Inaugural 
Session of the Workshop.

On this occasion, an exhibition 
on innovative technologies was 
also organised and delegates 
showed keen interest in the Indian 
technologies.
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Round Table Meeting on Innovations in Building Technologies, 
21st August 2007, New Delhi

BMTPC, is  working for  
transfer of new innova 

tive building materials and tech-
nologies from lab to field. Over 
the last 17 years of its existence, 
the Council has built up close 
relation with CSIR labs and 
related institutions. With the 
challenge of fulfilling the need of 
shelter for all, specially for eco-
nomically weaker section of the 
society and those below poverty 
line and protecting environment 
from global warming and green 
house effect, it was felt that to 
take stock of the innovations 
going on at R&D stage with dif-
ferent institutions, the Council 
should organise a “Round Table 
Meeting on Innovations in Build-
ing Technologies”, The meeting 
was organised on 21st August 
2007 at New Delhi. 

The meeting was inaugu-
rated by Kumari Selja, Hon’ble 
Minister of State (Independent 
Charge) for HUPA. The Keynote 
Address was delivered by Dr. 
H.S.Anand, Secretary (HUPA) 
and Shri S.K. Singh, Jt. Sec-
retary (H) also addressed the 
august gathering. The meeting 
was attended by representatives 
of 24 institutions comprising dif-
ferent R&D institutions, private 
sector organizations etc. Day 
long meeting covered various 
aspects of innovations in build-
ing materials sector. Based on 
the meeting, recommendations 
were framed for planning of 
BMTPC’s future Action Plan. 
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Safety of 
Structures and 
Construction A.K.Jain*

* 	 Commissioner (Planning), Delhi Development Authority
	 E-mail: akjain@del3.vsnl.net.in

Time, quality and cost  
have always been the tra 
ditional factors in the 

management of construction 
projects.  Today a new value 
system is emerging which is 
enveloping these traditional 
concerns.  These are – human 
safety and satisfaction, ecologi-
cal sustainability and aesthetics 
by creation of a visually pleas-
ing, compatible built environ-
ment.

Human Safety 
and Satisfaction

Ecological sus-
tainability

Traditional 
concerns

Aesthetics and Creative Environment

Time

QualityCost

New Paradigm

Safety in buildings and con-
struction can be seen in dif-
ferent ways, viz. safety during 
construction process, safety 
of structure and safety dur-
ing occupation and use of the 
buildings.  There are several 
elements which concern the 
aspects of safety.  

Safety during Construction 
Process
•	 Securing construction sites 

from accidents, threats, haz-
ards, thefts and ntry of unau-
thorised visitors etc.

•	 Safety of people, property, 
traffic and environment in the 
vicinity of site.

•	 Safety regulations, specifi-
cations, code and enforce-
ments.

•	 Safe work practices and per-
formance evaluation.

•	 Process hazard assess-
ment.

•	 Safety of transportation, 
material movement and con-
struction machinery, electric 
equipments and tools,  in-
cluding their maintenance.

•	 Communications, lighting 
and public address/warning 
system.

•	 Operational procedure, man-
uals and instructions.

•	 Insurance and medical cov-
er.

•	 Accident Investigation Sys-
tem.

•	 Safety gear for workers/su-
pervisors.

•	 First-aid, medical help, acci-
dent and trauma treatment.

•	 Materials management (in-
cluding security, storage and 
transport).

•	 Safety audit.

•	 Training and awareness.
Safety of Structures
•	 Structural design, specifica-

tions, standards and codes.
•	 Safety system, performance 

evaluation and manage-
ments

•	 Fire safety, lifts, escalators, 
power system, cables, build-
ing services, etc.

•	 Access for disabled.
•	 Emergency preparedness, 

response, rescue and opera-
tional control.

•	 Operational procedure, man-
uals and instructions.

•	 Communications, lighting 
and warning systems, 

•	 Insurance and medical cov-
er.

•	 Maintenance, safety audit 
and inspections.

•	 Safety Management Informa-
tion System (MIS).

•	 Safety drill, training and 
awareness.

•	 Continuance of relevant safe-
ty practices initiated during 
the construction process.

Occupational Safety
•	 Hazard assessment.
•	 Operational procedures, 

manuals and instructions
•	 Fire safety, lifts, power sys-

tem, cables, escalators, etc.
•	 Safe storage of hazardous 

goods, chemicals, gases, 
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etc.
•	 Emergency planning, rescue 

and response.
•	 Access for disabled.
•	 Risk Management and Insur-

ance.
•	 Occupational health safety.
•	 On the job and off the job 

safety.
•	 Building maintenance, ser-

vices management and in-
spections.

•	 Checks, supervision, com-
mitment and accountability.

•	 Safety Information and Warn-
ing System.

•	 Safety audit.
•	 Training and awareness.
•	 Continuance of relevant 

safety practices taken up 
during planning, design and 
construction including peri-
odic check of the structure, 
equipment, services, com-
munications, safety MIS, 
certification, etc.

Potentially Hazardous Build-
ings

A hazardous building is that 
presents a potential for life loss 
or serious injury when an ac-
cident occurs.  Types of build-
ings considered to potentially 
hazardous include:
•	 Concrete frame buildings 

without special reinforcing;
•	 Pre-cast concrete buildings, 

including pre-1973 built-up 
structures;

•	 Soft-storey buildings (those 
with the lower story lacking 
adequate strength or tough-
ness);

•	 Buildings with pre-stressed 
concrete elements and/or 
post-tensioned concrete 
slabs;

•	 Steel frame or concrete 
frame buildings with unrein-

forced masonry walls; 
•	 Reinforced concrete wall 

buildings with no special de-
tailing or reinforcement;

•	 Unreinforced masonry wall 
buildings with wood or pre-
cast concrete floors;

•	 Theatres and auditoria having 
long span roof structures;

•	 Large unengineered wood 
frame buildings;

•	 Buildings with inadequately 
anchored exterior cladding 
and glazing;

•	 Buildings with poorly an-
chored parapets and ap-
pendages;

Often the common failures of 
a structure are the following:
•	 Roof sheets or tiles fly off.
•	 Joints and connections are 

broken.
•	 Anchorage of roof gets bro-

ken and whole roof collaps-
es.

•	 Frames collapse due to join 
failures.

•	 Corners splaying
•	 Bulging of walls
•	 Diagonal cracks in the walls
•	 Diagonal cracks from corners 

of openings
•	 Cracks wherever materials 

change
•	 Delamination of plasters
•	 Walls and columns giving 

because of roof load

It is generally not the natural 
hazard per se that kill people; 
rather unsafe buildings and 
construction that lead to loss of 
life and property.  For ensuring 
safe construction, the following 
are the imperatives:
•	 Site selection, planning and 

architectural design
•	 Engineering and technolo-

gies that are cost effective, 

environment friendly, eco-
logically appropriate, energy 
saving and locally relevant 

•	 Codes, specifications, regu-
lations and enforcement

SITE SELECTION CRITERIA

Access
•	 Proximity and condition of 

local road infrastructure
•	 Proximity to facilities, fire 

stations, hospitals, dispensa-
ries, service infrastructure 

•	 Proximity to bus stands, 
transport kiosks

•	 Constraints and vulnerabil-
ity

Site conditions
•	 Topography and site gra-

dients should be sufficient 
for drainage while being 
habitable for the expected 
density of occupation.  The 
appropriate maximum site 
gradient depends on soil 
conditions, vegetation and 
possible drainage and ero-
sion control measures, which 
need to be taken into consid-
eration in orcer to prevent 
flooding and mudslides.  The 
ideal gradient is between 2% 
and 4%.

•	 Ecology, agriculture, sub soil 
water, plantation, etc.

•	 Natural hazards including 
earthquakes, volcanic activ-
ity, landslides or flooding.

•	 Permeability of the ground. 
•	 Micro-climatic conditions.

Services
•	 Availability of sufficient drink-

ing water within a suitable 
distance throughout the 
year

•	 Height of the water table, 
whether it risks pollution by 
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sanitation and flooding, and 
seasonal variations.

•	 Wastewater disposal and 
treatment

•	 Sanitation, sewerage, energy 
and power supply

Space
•	 Whether there is sufficient 

space for the desired density 
of the population

•	 Whether there is space for 
extension

•	 Land use and development 
parameters and norms

Topography
•	 Look for gentle slopes (1 

per cent minimum for gravity 
water distribution and upto 
5-6 per cent) with natural 
drainage.

Land ownership and possibility 
of acquisition of additional 
land for future expansion.

Soil Type
•	 The soil type affects sanita-

tion, water pipelines, road 
and building construction, 
drainage and the environ-
ment.

Planning Mandate: 
It is necessary to incorporate 

mandatory planning provisions 
in the city plans. Land use and 
Town Planning are the important 
aspects of disaster mitigation, 
prevention and management. 
Safety and disaster manage-
ment, for the first time, have 
been incorporated in Master 
Plan for Delhi-2021 (MPD-
2021), as given below:

According to the Indian Seis-
mic Zone map, Delhi is placed in 
Seismic Zone IV, which means 
high damage risk zone. In the 
past, several earthquakes of 

Richter magnitude 5.5 to 6.7 
have occurred in the National 
Capital Territory of Delhi. Two 
major lineaments, namely Delhi-
Haridwar ridge and Delhi-Mu-
radabad faults pass through the 
territory, both having potential 
of generating earthquakes of 
the magnitude upto 6.5 to 6.7 
in future. Such natural and man 
made disasters neither can be 
prevented nor predicted. How-
ever, with the technological 
advancement to some extent 
mechanism can be developed to 
mitigate the after effects of the 
disaster. Areas of vulnerability 
can be identified and necessary 
measures can be proposed by 
the concerned agencies. The 
concerned local bodies should 
keep updating the building 
byelaws to safeguard against 
disasters and ensure effective 
and impartial enforcement. Fol-
lowing policies and strategies 
for disaster management are 
proposed :

1. Pre-Disaster Prepared-
ness
(i) a) Micro-zonation surveys 

should be referred for land 
use planning and be con-
sidered while preparing the 
Zonal Plans and Layout 
Plans.

•	 Seismic micro-zonation for 
selected areas having high 
growth rates should be taken 
up on priority.

•	 On the basis of vulnerability 
studies and hazard identifi-
cation, which includes soil 
conditions, probable intensity 
of earthquake, physiographic 
conditions of the area, fault 
traces, etc., local level land 
use zoning and planning 
should be undertaken.

	 (b) Building bye-laws should 
incorporate the aspects of 
Multi Hazard Safety, and 
Retrofitting.

•	 Priority should be given to 
public buildings (such as 
hospitals, educational, in-
stitutional, power stations, 
infrastructure, heritage mon-
uments, lifeline structures 
and those which are likely to 
attract large congregation) 
for their ability to withstand 
earthquake of the defined 
intensity.

•	 Suitable action should be 
taken for retrofitting and 
strengthening of structures 
identified as vulnerable as 
per earthquake manuals 
and National Building Code. 
A techno-legal regime has 
to be adopted for provisions 
on Multi Hazard Safety as-
pects.

(ii) 	 Delhi Fire Services being 
the nodal agency for disaster 
management should identify 
vulnerable areas such as 
areas with high density and 
poor accessibility in the city 
and propose suitable mea-
sures. Proposed Disaster 
Management Centres should 
be established in every zone 
to deal with the disasters, 
including bio-chemical and 
nuclear disasters.

(iii) Sensitize people, particularly 
school children, about after 
effects of disaster.

(iv) Make people aware through 
media campaigns and adver-
tisements about emergency 
procedures and location of 
emergency shelters etc.

2. Post Disaster Manage-
ment
(i) 	It has been observed that any 
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disaster is generally followed 
by break down of communi-
cation lines and disruption 
of essential services. There-
fore, the key communication 
centres should be protected 
from natural disasters i.e. 
flood, fire and earthquake 
etc. and services restoration 
should be taken up on top 
most priority. Necessary set-
up should be created in each 
of the concerned department 
for such eventualities.

(ii) 	 Standard type designs 
and layout should be pre-
pared by the local bodies 
and made available to the 
people so that crucial time is 
not lost in approval of layout 
plans and building plans after 
disaster. Disaster Manage-
ment Centres have been pro-
posed to serve people in the 
case of disaster and provide 
emergency shelters.

Table - 1 : Vulnerability of Buildings to Hazards
Category(Type of Wall and Roof)	 EQ Intensity MSK		  Wind Velocity m/s 		  Flood
	 ≥ IX	 VIII	 VII	 ≤ VI	 55	 47	 44 	 33	 Prone	 Prote-	 Out-
					     & 50		  & 39			   cted*	 side**
A1.Mud wall (All roofs)	 VH	 H	 M	 L	 VH	 H	 M	 L	 VH	 M	 L

A2.a. Unburned Brick Wall (Sloping roofs)	 VH	 H	 M	 L	 VH	 H	 M	 L	 VH	 M	 L

A2.b. Unburned Brick Wall (Flat roofs)	 VH	 H	 M	 L	 VH	 H	 M	 L	 VH	 M	 L

A3A Stone Wall (sloping roofs)	 VH	 H	 M	 L	 VH	 H	 M	 L	 VH	 M 	 L

A3.b. Stone Wall (Flat roofs)	 VH	 H	 M	 L	 H	 M	 L	 L	 VH	 M	 L

B.a. Burned Brick Wall (Slopping roofs)	 H	 M	 L	 VL	 H	 M	 M	 L	 H	 L	 VL

B.b. Burned Brick Wall (Flat roofs)	 H	 M	 L	 VL	 M	 L	 L	 VL	 H	 L	 VL

C1.a. Concrete Wall (Slopping roofs)	 M	 L	 VL	 NIL	 H	 M	 M	 L	 L	 VL	 VL

C1.b. Concrete Wall (Flat roofs)	 M	 L	 VL	 NIL	 L	 VL	 VL	 VL	 L	 VL	 VL

C2. Wood Wall (All roofs)	 M	 L	 VL	 NIL	 VH	 H	 M	 L	 H	 M	 VL

C3. Ekra wall (All roofs)	 M	 L	 VL	 NIL	 VH	 H	 M	 L	 H	 M	 VL

X1 GI and other metal sheets (All roofs)	 M	 VL	 NIL	 NIL	 VH	 H	 M	 L	 H	 M	 VL

X2 Bamboo, Thatch, Grass, Leaves, etc. 

(All roofs)	 M	 VL	 NIL	 NIL	 VH	 VH	 H	 L	 VH	 M	 L
*   With probability of more severe damage under failure o protection works** The local damage may be more severe under heavy rains
Building Category
Category-A : Buildings in field stone,  rural structures, unburnt brick houses, clay houses
Category-B : Ordinary brick buildings, building of the large block and prefabricated type, half-timbered structures, building in natural hewn 
stone
Category-C : Reinforced building, well built wooden structures
Category-X : Other types not covered in A,B,C.  These are generally light.

Engineering and Construc-
tion

The major areas of damage 
are the walls and roof.  Accord-
ing to the Building Materials and 
Technology Promotion Council 
(BMTPC), the following matrix 
provides a guideline of probabil-
ity of damage for various type of 
roofs and walls.

It is necessary to understand 
that the loss-susceptibility is an 
aspect of building and construc-
tion types and it largely varies 
with the ground/geological/
sub-soil conditions (Tables 2, 
3, & 4). A building infrastructure 
schedule for a District should 
be prepared to meet the dam-
age risk to buildings.  For this 
the format developed by the 
BMTPC provides a comprehen-
sive guideline.

Apart from the information 
on vulnerable buildings, the 

following aspects need due 
consideration for hazardous 
buildings survey:-
i)	 Visual description of failures 

of structures
ii)	 Type and quality of soil strata 

including level of water-ta-
ble

iii)	Type and quality of materials 
used in construction

iv)	Local level of workman-
ship/construction techniques 
available 

v)	 Terrain and topographic de-
tails

vi)	Size and shape of the struc-
ture

vii)	Age of the structure
viii)Distance to the roads and 

nearest highway
ix)	Engineering details of the 

structure, construction draw-
ings

x)	 Observed/inferred mecha-
nisms of failure
Most of the housing in our 
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Table-2: Earthquake loss-susceptibility data for different construction types (MM = modified Mercalli 
scale) (from Degg. 1992)
	                                                                                          Average damage(%) at intensity (MM):
S.No.	 Construction type	 VI	 VII	 VIII	 IX	 X
1	 Adobe	 8	 22	 50	 100	 100
2	 Unreinforced masonry, non-seismic design	 3.5	 14	 40	 80	 100
3	 Reinforced concrete frames, non-seismic design	 2.5	 11	 33	 70	 100
4	 Steel frames, non-seismic design	 1.8	 6	 18	 40	 60
5	 Reinforced masonry, medium quality, non-seismic design	 1.5	 5.5	 16	 38	 66
6	 Reinforced concrete frames, seismic design	 0.9	 4	 13	 33	 58
7	 Sheer wall structures, seismic design	 0.6	 2.3	 7	 17	 30
8	 Wooden structures, seismic design	 0.5	 2.8	 8	 15	 23
9	 Steel frames, seismic design	 0.4	 2	 7	 20	 40
10	 Reinforced masonry, high-quality seismic design	 0.3	 1.5	 5	 13	 25

Table-4: Average changes in intensity associated with different types of surface geology (from Degg. 
1992)
Subsoil	 Average change in intensity
Rock (e.g. granite, gneiss, basalt)	 -1
Firm sediments	  0
Loose sediments (e.g. sand, alluvial deposits)	 +1
Wet sediments, artificially filled ground	 +1.5

Table -5
Category of Damage	 Extent of Damage	 Remedial Measure
A.	 Slight Non-structural Damage	 Fine cracks in plaster, fall of 	 Only architectural repairs needed
		  small pieces of plaster	
B.	 Moderate Structural Damage	 Small crack in walls fairly	 Architectural repairs requesting to 
		  large pieces of plaster states 	 achieve durability.
		  slip off, cracks in parapet, walls 
C.	 Heavy Structural Damage	 Large and deep cracks in 	 Building needs to be vacated and 
		  walls, chimneys fall, load 	 reoccupied only after structural 
		  carrying capacity of the 	 restoration and seismic 
		  building is partially reduced.	 strengthening. 
D.	 Severe Structural Damage	 Gaps in walls, parts of build-	 Building has to be vacated.
		  ings may collapse separate 	 Either the building has to be 
		  parts of building lose cohesion 	 demolished or extensive 
		  and show relative movement, 	 structural restoration and 
		  inner walls collapse. Approx. 	 seismic strengthening work has 
		  50 per cent of the main 	 to be undertaken.
		  structural elements fail	   
E.	 Collapse	 Total Collapse of building	 Clearing site and reconstruction

Table-3: Seismic intensity increments.
Ground conditions	 Reid (1908)	 Medvedev (1965)
Granite	 0	 0
Limestone, sandstone	 0  – 1.2	 1 – 1.5
Gravel	 1.2 – 2.1	 1 – 1.6
Sand	 1.2 – 2.1	 1.2 -1.8
Clay	 1.5 – 2.0	 1.2 – 2.1
Fill	 2.1 – 3.4	 2.3 – 3.0
Wet gravel sand Clay	 2.3	 1.7 – 2.8
Wet fill	 3.5	 3.3 – 3.9
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country is built by people them-
selves with the help of semi-
skilled artisans; i.e., non-engi-
neered construction, which need 
special attention being hazard 
and accident prone.

The categorization of various 
buildings helps to identify the 
extent of damage and strategy 
for redevelopment is given in 
Table-5.

Key Elements of Safe Con-
struction:

A – Anchorage
B – Bracing
C – Connections
D – Detailing
E – External Environment

Retrofitting of existing build-
ings and structures should be 
undertaken in the following 
priority:
a)	Public Buildings:
i)	 Educational : Schools, Col-

leges, Libraries, etc.
ii)	 Health : Hospitals, wards, 

clinics, etc.
iii)	Essential Service : Telephone 

exchange, Fire Stations, Wa-
ter Supply pumps Houses, 
Power Houses, etc.

iv)	Congregation : Cinemas, 
Theatres, Auditoria, religious 
buildings, etc. 

v)	 Administrative : Offices and 
staff residences 

vi)	Monuments
vii)	Critical hazardous Industries 

(to prevent collateral chemi-
cal hazards)

b)	Other Critical Structures: 
These include those essen-
tial to water supply, transpor-
tation and communication.

c)	Suggested Actions: 
i)	 Government initiative in re-

gard to the buildings in the 
government sector.

ii)	 Incentives for Public and Pri-
vate Sectors, such as, adjust-
ment of insurance premia.

iii)	Models and prototypes illus-
trating retrofitting techniques 
for different building types.

iv)	Incentives and Disincen-
tives for the general public 
to motivate retrofitting of their 
homes, along with loan or 
loan-cum-subsidy schemes. 

v)	 Technology Transfer for un-
organized and informal sec-
tors.

Lifeline and Temporary Shel-
ters:

In the event of a disaster it is 
essential that rescue shelters 
are available for taking tempo-
rary refuge and for treating the 
injured.  It has to be ensured 
that the community asset build-
ings and social infrastructure 
such as schools and hospitals 
are designed with provisions 
to serve the dual purpose of 
serving as rescue shelters.  It 
is also advisable to adopt more 
stringent norms in the design 
and construction of these public 
buildings so that they would be 
able to withstand even disaster 
of intensity a level higher than 
the estimated vulnerability.  
The key lifelines such as, major 
roads, rail-lines, helipads, air-
ports, jetties and communication 
systems in the vulnerable areas 
need to be designed, strength-
ened and retrofitted in advance 
to ensure uninterrupted access 
in the event of a disaster. For 
construction, reconstruction and 
repair of buildings, the following 
are the critical considerations:

Foundation:

•	 Desist from Foundations 
in loose sand, soft silt and 
expansive clays, it is neces-
sary to provide a rigid raft 
foundation or piles resting 
on a firm stratum wherever 
unavoidable.

•	 Soil improvement measures 
for lighter buildings could be 
taken up through sand piling 
and soil stabilization.

•	 Individual footings or pile 
caps need to be connected 
together by RCC ties of pre-
scribed reinforcement, below 
plinth level in at least two 
directions at right angles to 
each other.

Super Structure
•	 Buildings in earthquake 

prone zones classified into 
categories from A (best case) 
to E (worst conditions) based 
on location and seismic coef-
ficients.

•	 Simple structural systems 
and diagonal bracings in the 
vertical panels of steel or 
concrete frames to withstand 
the seismic forces.

•	 Construction as light weight 
as possible.

•	 Avoid mud and rubble ma-
sonry in highly seismic ar-
eas

•	 Well-braced timber framed 
structures and light-weight 
materials to prevent loss of 
life and property due to falling 
debris.

•	 Precaution against chain 
effects, such as, landslides, 
floods, fires and disruption to 
communications.

•	 Separation sections in build-
ings asymmetric in plan, 
elevation or mass.

•	 To ensure a structural equi-
librium of flexibility and rigidly 



30   fuekZ.k lkexzh lekpkj if=dk

by transferring stresses to 
adjacent structures and use 
structures for their 3D perfor-
mance.

Walls
•	 For brick or Laterite stone 

masonry in mud mortar, pro-
vide damp-proof course at 
plinth level to stop upward 
seepage of pore water.

•	 Eaves projection of minimum 
50 cm. to protect walls from 
driving rain.

•	 Water-proof plaster using 
bitumen cut-back and kero-
sene oil on outer face of 
walls.

•	 Free standing boundary wall 
to be checked against over-
turning 

•	 For brick work in mud mortar, 
the minimum wall thickness 
should be 9 inches in single 
storeyed construction; could 
be varied from single brick 
in the top storey to 1.5 brick 
thickness in bottom storeys in 
construction upto 3 floors.

•	 Walls to be reinforced with 
reinforced concrete bands.

•	 Wooden beams of two par-
allel pieces with cross ele-
ments as alternative to RC 
Bands.

•	 Load bearing walls not rec-
ommended above four sto-
reys and beyond a height 
exceeding 15 m.

•	 Wall corners to be strength-
ened; proper bonding by 
stepped or toothed joints.  
Care has been taken to rein-
force the corners of walls and 
buttresses using alternating 
bands of thin bricks and 
stones because of irregular 
shape and non-availability 
of large sizes, of vulnerable 
points like corners, thin bricks 

may be used instead for ef-
ficient bonding.  Thin bricks 
may be used instead for ef-
ficient bonding.  Thin bricks 
act like a tying element with 
respect to the volume of ma-
sonry. It act like fibers rein-
forcing the volume wherever 
used.  Stone can be used 
mainly in infill walls.

•	 Instead on bricks, in a few 
places, pressed large pieces 
of stone can be used at cor-
ner of building.

•	 Good masonry with proper 
interlocking and bonding 
wherever necessary.

•	 Use of thin fired bricks for 
a better structural perfor-
mance of the wall.  Use of 
earthquake resistant features 
as prominent details in the 
building system.  Diagonal 
stone masonry performs best 
during earthquakes.

Non-engineered Buildings
•	 Hand-formed walls tapering 

upwards keeping the mini-
mum thickness 300 mm at 
top and increasing it with a 
batter of 1:12 of bottom.

•	 Footing and Masonry wall 
above foundation up to plinth 
level to be built of stone or 
fired brick in cement lime 
mortar.

•	 Height of plinth above High 
Flood level (min. 30 cm. 
above Ground)

•	 Waterproofing layer of wa-
terproof mud using bitumen 
cut-back or heavy/thick poly-
thene sheet at plinth level.

•	 For strengthening of exist-
ing masonry, in the case of 
damaged wall and floor dia-
phragms, steel mesh could 
be provided on the outside 
of the surface and nailed or 

bolted to the walls.  It then 
be covered with plaster or 
micro-concrete.

Monitoring Cracks
(a)	Sticking Paper Across the 

Cracks
	 Strong paper of size 2” x 6” 

should be stuck across the 
crack with strong glue.  The 
paper should be kept tight 
along the length and the 
width, if the wall is till set-
tling the paper will tear.  This 
method is good for interiors 
only.

(b) Marketing Minor Cracks By 
Pencil Line

	 With help of ruler and pencil, 
draw  a straight line across 
the crack.  If the pencil line 
on either side of the crack 
gets misaligned, the wall is 
settling.

Grout or Epoxy Injection in 
Existing Weak Walls

For cracks  wider than 6 mm 
or for regions in which the con-
crete masonry has crushed, a 
treatment other than injection is 
indicated.  The following proce-
dure may be adopted:
(a)	The loose material is re-

moved and replaced with 
expansive cement mortar, 
quick setting cement or gyp-
sum cement mortar.

(b)	Where necessary, addi-
tional shear or flexural re-
inforcement is provided in 
the region of repairs.  This 
reinforcement could be cov-
ered by mortar to give further 
strength as well as protection 
to the reinforcement.

(c)	In area of very severe dam-
age, replacement of the 
member or portion  of mem-
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ber can be done.

Wo o d e n  M e m b e r s  a n d 
Joints

Since wood is an easily work-
able material, it will be easy to 
restore the strength of wooden 
members, beams, columns, 
struts and ties by splitting addi-
tional material.  The weathered 
or rotten wood should first be 
removed.  Nails, wooden screws 
or steel bolts will be most conve-
nient as connectors.  It is advis-
able to use steel stars to cover 
all such splices and joints, to 
keep them tight and stiff.
•	 All poles and posts to be 

properly anchored into the 
ground or reinforced cement 
footing.

•	 Alternatively, the posts with 
cross members connected 
at the lower end be embed-
ded in ground to a minimum 
depth of 75 cm..

•	 For earthen buildings, lintel 
band and roof band to be pro-
vided wherever height of wall 
exceeds 2.5 m.  Unfinished 
rough-cut or sawn lumber 
with diagonal bracing could 
be used for the bands.

•	 Iron-straps with sufficient 
nails/screws for elongation 
of bands to ensure strength 
at the joints.

•	 Collar beam to cover the 
buttresses where pilasters 
or buttresses are used at 
corners or T-junctions.

•	 Diagonal struts at corners for 
further stiffening of the collar 
beam

Staircase
•	 Interconnection of the stairs 

with adjacent floors should 
be appropriately treated by 
providing sliding joints to 

prevent bracing effect on the 
floors.

•	 Alternatively rigid walls en-
closing the sides of the stair 
or stairs separated by a gap 
from the floor slab with provi-
sion of tread plate.

Openings:
•	 Opening at any level to be 

small with continuous lintel 
band.

•	 Length of openings not to 
exceed 3/5th to half wall-
length between adjacent 
cross walls 

•	 Offset from inside corner of 
the external wall to the outer 
edge of the opening 22 to 45 
cm 

•	 Minimum pier width between 
consecutive openings 34 cm 
to 56 cm.

•	 Minimum vertical distance 
between openings one above 
the other 60 cm.

•	 Openings not compliant with 
requirements to be strength-
ened by provision of RCC 
Band or reinforced brick-
work.

•	 Arches to span openings not 
ideal in seismic areas unless 
steel ties are provided.

•	 Both lintel and sill stones of 
windows have a bearing at 
least 6” on each side.  This 
prevents diagonal cracks 
originating at the corners.

•	 Width of all openings should 
not exceed one-third of total 
length of a wall.

•	 Minimum pier widths should 
be 600 mm and the openings 
in any storey shall continuous 
lintel band

•	 In earthen buildings, the 
width of a door or window not 
greater than 1.2 m, with not 
more than one opening in a 

wall.
•	 The minimum offset between 

an inside corner and the 
opening should be not less 
than 90 cm.

•	 In earthen buildings, in order 
to prevent suction of the roof 
from inside, it is advisable to 
have openings less than 5 
per cent of wall area.

Retrofitting of Old Buildings
Usually existing old build-

ings are more prone to dam-
age due to the fires, structure 
failure, overloading, cyclones 
and floods. The first and pre-
most need is to save them from 
falling down.  For this bracing, 
scaffoldings and buttressing are 
required to provide support.  Fol-
lowing guidelines, developed by 
Indian Trust for Arts and Cultural 
Heritage (INTACH) are handy:
•	 In cracked external corners 

place wooden planks across 
the crack and then sup-
port the planks with wooden 
members.

•	 Do not prop the damaged 
wall at the parapet level, it 
may cause more damage.

•	 Propping in a single storied 
structure support at ceiling 
level.  Use supports at differ-
ent levels if necessary.

•	 In two storeyed structures use 
jute bags filled with rubble or 
sand till the lintel level of the 
ground floor and then use the 
planks and the wooden sup-
ports.  Use folded jute bags 
at the end of the support.  At 
the corner of the wall use 
supports at various levels.

•	 Long lengths of damaged 
walls can be supported using 
rubble masonry of regular 
stones at regular intervals 
along the length of the wall.  
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Mud mortar could be used.
•	 Jute or plastic bags filled with 

rubble or sand collected on 
site can also be stacked at in-
tervals to support the walls.

•	 Do note support the arches 
at the center or along the 
curve.

•	 Support them at the spring 
point of the arch.  Use wood-
en supports. In case of metal 
support use folded gunny 
bags at the end of the sup-
port.

•	 In a column-beam situation, 
support the beam in the 
middle with either a masonry 
pillar or stacking sand filled 
jute or plastic bags.

•	 If a flat ceiling is being sup-
ported with wooden or metal-
lic supports, do not forget to 
use folded jute bags at the 
end of the support.

•	 For tall tower like structures 
erect a wooden scaffolding 
all around and carefully re-
move all the loosely hanging 
elements.  In case you are 
dismantling arches, do not 
remove the keystone.

•	 On roofs tie the loose dam-
aged parapet with GI wire 
(Galvanized Iron).  Collect 
the rubble either at the cor-
ners or on the periphery.  Do 
not stack in the middle of the 
slab or on the cracks.  Too 
many people should not get 
on the top of a damaged roof 
at the same time.

CODES OF STRUCTURAL 
DESIGN AND SAFETY 

The structural design of foun-
dation, masonry, timber, plain 
concrete, reinforced concrete, 
pre-stressed concrete and struc-
tural steel be carried out in ac-
cordance with Part-VI structural 

design, section-1 loads; section 
–2 foundation; section-3 wood; 
section-4 masonry; section-5 
concrete; section-6 steel; of 
National Building Code of In-
dia, taking into consideration 
the Indian Standards for safety 
from structural failure, fires, 
earthquake, cyclone/windstorm 
and floods.

The following codes, specifi-
cations and guidelines that can 
be referred to for planning, for 
taking up retrofit measures and 
for designing new constructions 
in hazard prone areas:
1.	 The Atlas and Guidelines 

prepared by the Expert 
Group on Natural Disaster 
Prevention, Preparedness 
and Mitigation constituted 
by Ministry of Urban Affairs 
and Employment and pub-
lished by Building Materials 
and Technology Promotion 
Council (BMTPC), New 
Delhi;

1.1	 Vulnerability Atlas of India, 
1997, BMTPC, New Delhi.

1.2	 Techno-legal Aspects of 
Earthquake, Windstorm 
and Flood Hazards and 
Land use Zoning, “1998, 
BMTPC, New Delhi.

1.3	 “Land Use Zoning in Haz-
ard Prone Areas related to 
Earthquakes, Wind Storms 
and Flood Hazard – Guide-
lines”, 1998, BMTPC, New 
Delhi.

1.4	 “Improving Flooding Resis-
tance of Housing – Guide-
lines”, 1998, BMTPC, New 
Delhi.

1.5	 “Improving Wind/Cyclone 
Resistance of Housing – 
Guidelines”, 1998, BMTPC, 
New Delhi.

1.6	 “Improving Earthquake 

Resistance of Housing – 
Guidelines”, 1998, BMTPC, 
New Delhi.

2.	 For General Structural 
Safety, the following codes 
published by Bureau of In-
dian Standards (BIS) New 
Delhi are to be referred;

2.1	 IS: 1905-1987 “Code of 
Practice of Structural Safe-
ty of Buildings : Founda-
tions”, 1995.

2.2	 IS:1904-1978 “Code of 
Practice of Structural Safe-
ty of Building : Foundation”, 
1995

2.3	 IS: 465-1978 “Code of 
Practice for Plain and Re-
inforced Concrete”, 2000.

2.4	 IS:800-1984 “Code of Prac-
tice for General Construc-
tion in Steel”, Feb., 1985

2.5	 IS:883-1966 “Code of prac-
tice for Design of Structural 
Timber in Building”, March, 
1967.

3.	 For Earthquake Protec-
tion

3.1	 IS:1983-1984 “Criteria for 
Earthquake Resistant De-
sign of Structures (Fourth 
Revision)”, June 1986

3.2	 IS: 13920-1993 “Ductile 
Detailing of Reinforced 
concrete Structures sub-
jected to seismic Forces 
– Code of Practice”, Nov. 
1993.

3.3	 IS:4326-1993 “Earthquake 
Resistant Design and Con-
struction of Buildings – 
Code of Practice (Second 
Revision)”, October 1993.

3.4	 IS:13828-1993 “Improving 
Earthquake Resistance of 
Earthen Building” – Guide-
lines, October, 1993.

3.5	 IS:13827 – 1993 “Improving 
earthquake Resistance of 
Earthen Building” – Guide-
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lines, October, 1993.
3.6	 IS: 13935-1993 “Repair 

and Seismic Strengthening 
of Buildings” – Guidelines, 
Nov. 1993.

4.	 For Cyclone/Wind Storm 
Protection

4.1	 IS:875(3)-1987 “Code of 
Practice for Design Loads 
(Other than Earthquake) for 
Buildings and Structures, 
Part 3, Wind Loads”, Bu-
reau of Indian Standards, 
Feb. 1989.

CONCLUSION
Frequent disasters on one 

hand, and global competition 
on the other, are driving pursuits 
towards better safety manage-
ment of buildings.  This is aided 
by high accident costs, social 
awareness and judicial activ-
ism. There is a need to adopt 
an integrated approach towards 
safety which addresses the is-
sues, problems and concerns 
on a sustainable basis.  Safety 
on construction is not just an 
add-on management issue, but 
SAFETY FIRST should be the 
starting point, which comprises 
of a cycle of parameters and 
planning to prevention, mitiga-
tion, preparedness, emergency 
reconstruction and review.
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Sanitation - 
To improve quality of Life in 
slums

The urban population in  
developing countries in in 
creasing at a very fast 

rate. India is not an exception 
to it. Urban population in India 
was about 330 million in 2001, 
which was the total population 
of the country at the time of its 
independence. The main reason 
for increase in urban population 
is migration of people from rural 
to urban areas. Due to limited 
capacity of rural economy and 
attraction of better employment 
opportunities in urban areas, 
the migration of population from 
rural to urban centers has be-
come very fast. By 2025, India’s 
urban population is projected to 
reach 50% mark. Indian cities 
will then be among the densely 
populated cities in the world.

The concept of slums and its 
defination vary from country to 
country depending upon their 
socio-economic conditions. In 
India, the slums as defined in 
section 3 of the Slums Areas 
(Improvement and Clearance) 
Act 1856 are those areas where 
buildings.
(i)       	 are in any respect unfit 

for human habitation,
(ii) 	 are by reason of dilapi-

dation, over-crowding, faulty 
arrangements of streets, lack 
of ventilation, light or sanita-

tion facilities or any combina-
tion of these factors which 
are detrimental to safety, 
health and morals.
As per survey*, slum popula-

tion in urban areas in India was 
15.4% of total urban population 
in 1991. Delhi, Maharashtra, 
Andhra Pradesh, Karnataka 
and West Bengal were 5 states 
where more than one-fifth of 
urban population was living 
in slums. Delhi, capital of our 
country, tops them with as high 
as 28.4% and the second was 
Maharashtra with 26.8%.

It will be interesting to note 
that nearly two-third slum hous-
es in the country had unauthor-
ized electricity connections and 
60% of the slums are located 
in areas which are subjected 
to water togging during rains. 
This survey also indicates that 
39% of the slums are located on 
private land and the remaining 
61% on public land, of which 
37% are on land owned by mu-
nicipalities.

In order to make “a city a just 
city”, we should first analyse the 
conditions which give rise to 
creation of slums and also delib-
erate how to improve the quality 
of life in existing slums.

The emergence of slums 
in urban areas in the direct 
outcome of greater economic 
activities and industrialization, 
which attract people from small-
er settlements and rural areas. 
The migrants finding shortage 
of developed land for housing, 
the prices of land beyond their 
reach, settle down on vacant 
lands near railway tracks, river 
and nala banks, other low lying 
areas which are mostly owned 
by municipalities or Govern-
ment. Availability of land being 
limited, they become over-
crowded.

The slums described as 
jhuggi-jhoupadies are usu-
ally characterized by dilapidated 
and infirm housing structures, 
absence of latrine facilities, 
paucity of safe drinking water, 
zigzag narrow streets, poor 
ventilation, inadequate lighting, 
water logging and flooding dur-
ing rains, dumps of garbage, 
stagnation of waste water and 
non-availability of basic physi-
cal and social services result-
ing in foul environment and 
unhealthy living conditions. The 
sub-human conditions give rise 
to ill health, social evils such as 
anti-social behaviour, drug and 

* Source: Government of India, Slums in India, NSS Report No. 417, September, 1997
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alcohol abuse, socio-cultural 
and legal problems. Most of the 
slum dwellers work in the infor-
mal sector as petty hawkers, 
daily wage earners, labourers, 
domestic workers, labourers in 
industrial units or construction 
sector, cycle-riksha pullers, rag 
pickers etc. Their income is 
low partly because of their low 
educational and skill levels and 
partly of the unorganized nature 
of their work.

Over the years, there has 
been progressive deterioration 
in the quality of life in urban 
areas, because the basic in-
frastructure facilities like water 
supply, sanitation, drainage, 
refuse collection, electricity, 
transport and housing etc. are 
not able to keep pace with the 
growth of population due to 
many reasons. The gap be-
tween the demand and supply 
of these services is continuously 
widening. Due to ill health and 
low productivity slums which 
form a large section of urban 
population, are unable to partici-
pate in developmental activities. 
Hence to make cities safe and 
for their all round development, 
they should be transformed into 
vibrant community.

It has been universally rec-
ognised that for better economic 
growth rate and higher produc-
tivity, emphasis has to be laid 
on protecting and promoting the 
health of the people for which 
provision of basic facilities like 
water supply and sanitation 
are necessary. The absence or 
inadequacy of water supply and 
sanitation affects all, but more 
the poor who suffer the most 
because they lack not only the 
means to have such facilities, 
but also live under conditions 

which expose them to several 
health hazards.

Insanitation has wide spread 
effects- water courses get pol-
luted, incidence of diseases 
rises affecting billions of people 
all over the world, labour force 
is affected, productivity of indus-
try and agriculture falls putting 
stress on budgetary resources 
needed for development and to 
strengthen the economy. Insani-
tation results in millions of child 
deaths every year in developing 
countries. Countless man-days 
are lost from schools and tre-
mendous deficiency in growing 
children occurs.

It is the primary responsibility 
of the local authorities to look 
alter sanitation in their areas. 
Almost all the local bodies are 
entrenched with the problem 
of lack of finances and other 
resources in governance and 
management of the basic ser-
vices of sanitation and health. 
The demographic, economic, 
spatial and environment chang-
es, poverty and socio-cultural 
diversity compounded by insti-
tutional and managerial weak-
nesses have resulted in lack of 
sanitation facilities to half of the 
urban population. These issues 
can best be addressed primarily 
by capacity building at local bod-
ies level in the areas of financial 
management, asset manage-
ment, preventive operation and 
maintenance.

Poor institutional framework 
with fragmented responsibili-
ties often contribute to inad-
equate measures of sanitation. 
In matter of resource allocation, 
sanitation receives only a mini-
scale proportion of resources. 
To complicate the problem fur-
ther, often such technological 

options are suggested which 
are both unacceptable and 
unaffordable. Consumers are 
often taken for granted when 
technology choices are speci-
fied. The socio-cultural, financial 
and physical conditions are not 
given due attention. Poor pro-
motion techniques fail to attract 
the target group.

The development planning 
and control mechanism in most 
of the urban areas is either 
absent or so adhoc that un-
planned urban extensions are 
being added to each city without 
any infrastructure. Unplanned 
growth is accompanied by wide 
spread poverty, marginalisation 
and neglect of children who are 
forced to work to fetch some 
income to the family. Besides 
this, there is inadequacy of 
social services such as proper 
schools for education, health-
care units etc.

If immediate steps are not 
taken, situation would dete-
riorate further by coming up 
of more slums.   Therefore for 
making “a safe city a just city”, 
appropriate measures should be 
taken to stop emergence of new 
slums.   For this, the strategy 
should be:
i)        	 to assess number of 

people belonging to eco-
nomically weaker section 
and below poverty line, likely 
to migrate in a town, 

ii)      	  to prepare development 
plan for each town identify-
ing appropriate locations for 
settlement of migrant popula-
tion,

iii)	To make available plots and 
houses with complete infra-
structure development to 
migrants at affordable price,

iv) 	 Since financial position 
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of local authorities is very 
poor, necessary funds should 
be made available to them 
by government and financ-
ing institutions for develop-
ment of plots, construction 
of houses and provision of 
infrastructure facilities,

v) 	The owners of vacant lands 
specially the local bodies, 
development authorities, 
railways and other govern-
ment agencies should remain 
vigilant that land belonging 
to them is not encroached 
upon,

vi) 	 Easy accessibility to 
schools for imparting quality 
education to the children,

vii)     	 Easy accessibility to 
medical facilities,

viii) The economically weaker 
section think that more chil-
dren means availability of 
more income earning mem-
bers. This perception has to 
be changed. They should be 
made aware of the advan-
tages of a small family with 
one or two children,

ix) 	 Programme for vocation-
al training should be taken 
up to improve the income of 
migrant families.

x)	 Most of the migrants are 
illiterate and not aware of 
importance of safe water 
supply and sanitation. Health 
education and awareness 
programme should com-
mence and women group 
be organized in each habitat 
to enable them to actively 
participate in development 
activities.

Environment Improvement in 
Slums

The problems of slum dwell-
ers have been engaging the at-

tention of Government of India 
and State Government since the 
beginning of the sixties. Different 
ameliorating programmes, most 
notably the Slum Clearance and 
Rehabilitation of Slum Dwellers 
in new areas with minimum basic 
amenities was taken up in 1956. 
The scheme did not find favour 
with the slum dwellers as they 
did not like to move from their ar-
eas of occupation. In 1972, the 
above scheme was abandoned 
and another scheme. “Environ-
mental Improvement of Urban 
Slums” was introduced. Under 
this scheme, infrastructure fa-
cilities at community level are 
being provided. No doubt this 
scheme has proved more useful 
than the previous one, but it has 
not made the desired impact.

Sanitation in Slums
Safe water supply and sani-

tation are vital for protecting 
environment, improving health, 
alleviating poverty and improv-
ing quality of life. The develop-
ment programmes, however, 
innovative they may be, are not 
likely to yield desired results 
unless environmental sanitation 
and ecology are improved and 
protected.

Sanitation is a broad term 
and includes water supply, dis-
posal of human waste and waste 
water, solid waste management, 
control of vector diseases, do-
mestic and personal hygiene, 
food sanitation, housing etc. The 
scope of sanitation may vary 
and emphasis may shift with the 
need and communities but in 
developing countries manage-
ment of human waste is very 
vital for improving the quality of 
life. Human excreta is the cause 
of many enteric diseases such 

as cholera, dysentery, typhoid, 
paratyphoid, infectious hepatitis, 
hookworm, diarrhoea etc. Over 
50 infections can be transferred 
from a diseased person to a 
healthy one by various direct 
or indirect routes from human 
excreta. Studies carried out in 
India and abroad have indicated 
that in comparison to other 
components of sanitation, safe 
human waste disposal can bring 
about most remarkable improve-
ment in health and environment. 
Hence due to limited resources, 
safe disposal of human waste 
should be given priority.

Appropriate technology: 
The foremost need is to 

identify most appropriate tech-
nological option to serve as an 
alternative to bucket or dry priv-
ies and to stop open-air defeca-
tion. The technology selected 
should provide socio-culturally 
and environmentally accept-
able level of service at the least 
economic cost.

With the present economic 
condition, we cannot provide 
sanitation facilities to all in the 
foreseeable future, if we con-
tinue to advocate sewerage or 
septic tank latrines. To provide 
sanitation facilities to all within 
a reasonable time frame, cost-
effective technological options 
have to be followed.

Sustainability and replicabil-
ity are two important issues, 
which should be considered 
while choosing an appropriate 
technology. Besides it should 
be socio-culturally acceptable, 
affordable and easily available. 
Sulabh Shauchalaya (twin pit 
pourflush toilet) fulfils these 
criteria fully. It Is an indigenous 
technology and the toilet can 
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easily be constructed by local 
labour and materials. It provides 
all the health benefits by safe 
disposal of human excreta on-
site, which sewerage provides. 
It requires only 2 litres of water 
for flushing, thus conserves wa-
ter. Another advantage of adopt-
ing this technology is that these 
toilets can easily be connected 
to sewers when introduced in 
the area. Thus the expenditure 
made on construction of Sulabh 
Shauchalaya would not become 
infructuous.

Sulabh Shauchalaya can be 
designed with different speci-
fications and use of different 
materials in varied costs without 
compromising the design prin-
ciples. Thus the need of families 
with different income groups can 
be met easily.

Community toilets: 
Slum and pavement dwell-

ers are the worst sufferers in 
absence of latrine facility. Due to 
space constraint and unafford-
ability, majority of them cannot 
have individual latrines. Hence 
feasible option is to provide 
community toilets. To ensure 
that the target population use 
them, these should be well 
designed and kept neat and 
clean.

The community toilets are 
mainly operated by the munici-
pal authorities, but these remain 
so insanitary that people prefer 
to go for open air defecation 
rather using them. Hence in 
order that the community toilets 
could be used, these should be 
handed over to NGOs having 
experience in the field of sanita-
tion and be operated on ‘pay & 
use’ system.

The financial position of 

local authorities is not such 
that they can meet the cost of 
community toilets from their 
own resources. Hence financial 
assistance should be provided 
to them for constructing toilets 
either by Government or donor 
agencies.

In many slums, land is not 
available for construction of 
community toilets. In such cases 
mobile latrines designed by Su-
labh can be provided.

The system of  Sulabh 
Shauchalaya Complexes has 
proved a boon to the local bod-
ies in their endeavour to keep 
the slums clean and the envi-
ronment safe. Some of these 
complexes have been turned 
to social centres by providing 
medicare, family welfare-ser-
vices, telephone, safe drinking 
water and cloakroom facilities.

The community toilets with 
bath, laundry and urinal facilities 
have restored human dignity by 
providing facilities for defecation 
and bathing in privacy to those 
who were so far deprived. Provi-
sion of toilet facilities has made 
a positive impact on improve-
ment of environment and health 
of community in slums.

Community toilets linked with 
biogas plants: 

The human waste discharged 
in to septic tanks from the Su-
labh Shauchalaya Complexes 
were not being put to any use 
earlier.  The organization has 
developed design of biogas 
plant to be attached with the 
community toilets in place of 
septic tank, to recycle the hu-
man excreta. This provides 
alternative source of energy as 
well as manure from the human 
excreta.

The organization started its 
efforts in 1982 when the first 
such biogas plant was set up. 
The biogas produced from 
human excreta at community 
toilet is being utilized for cook-
ing, lighting, to supply warm 
water for bathing and providing 
fire for warming bodies during 
winters at the Sulabh Shaucha-
laya Complexes. The biogas 
can also be used for generat-
ing electricity through dual-fuel 
engine coupled to a generator. 
At optimum level the biogas re-
places upto 80% consumption 
of diesel.

Based on its research and 
development efforts, the orga-
nization has developed more 
effective design of biogas plant 
that has been approved by the 
Ministry of Non-Conventional 
Energy Sources (MNES), Gov-
ernment of India.

Biogas plant effluent treat-
ment: 

Sulabh is maintaining over 
6000 public toilet complexes 
on pay & use basis all over the 
country. Nearly 100 of these are 
linked to biogas plants. Efflu-
ent from these plants is highly 
polluted with high BOD, COD 
and faecal count and under 
the Central and State Pollution 
Control Acts, it can neither be 
discharged into water bodies 
nor used for agricultural pur-
poses.

Sulabh has developed a 
technology for effluent treat-
ment that makes wastewater 
free from odour, colour and 
pathogens. The technology 
is based on filtration through 
activated charcoal followed by 
Ultra-violet rays. Waste water 
is passed through filter bed 



38   fuekZ.k lkexzh lekpkj if=dk

where its colour and particles 
are removed. Thereafter it is 
passed through UV rays, which 
help eliminate pathogens. It 
reduces BOD (biochemical 
oxygen demand) from >200 mg/l 
to <10 mg/l. The treated water 
is quite sale for aquaculture, 
agriculture or discharge into any 
water body.

Promotion and health educa-
tion: 

The low cost sanitation pro-
gramme offers a new facility to 
the unserved people, but of-
fering a facility is not an end 
in itself. It has to be accepted 
and used by the target group. 
Majority of the slum dwellers are 
illiterate. They are not aware of 
health and environmental ben-
efits of improved sanitation and 
personal hygiene. Therefore 
the communities belonging to 
economically weaker section 
do not consider sanitation a “felt 
need”. Their priorities are food, 
clothes and shelter. They are 
also   unaware   of the   avail-
ability of affordable technologi-
cal   options and government’s 
efforts and programmes.

In order to get full benefits 
of safe water supply and other 
sanitation interventions, good 
personal hygienic practices are 
equally important and essential. 
It has been assessed that about 
50% reduction in diseases is 
possible by adopting hygienic 
practices. Such practices pri-
marily are washing of hands with 
soap before handling food and 
after defecation, safe handling 
of drinking water, proper cover-
ing of eatables and food, etc.

Socio-cultural habits, cus-
toms and traditions are deep 
rooted in the society. It is very 

hard to bring about change in 
their perception. Health educa-
tion is the main tool to bring 
about change in socio-cultural 
habits and attitude and develop 
self-reliance and confidence 
in the community resulting in 
sustainable benefits. Therefore 
sanitation programme must 
be given back-up support by 
launching a sustained campaign 
of health education. The pro-
gramme need to be monitored 
(noting down the approach to 
audience, attractiveness and 
effectiveness).

Role of mass media: 
Role of mass media in dis-

semination of information and 
creation of awareness about 
sanitation can hardly be over 
emphasized. Information tech-
nology has bridged the distance 
between places around the 
world and has made this planet 
what we call ‘a global village1. 
Print and electronic media has 
the tremendous potential to 
reach every nook and corner 
of the country in a remarkably 
short span of time. It can play a 
vital role in educating the mass-
es about the basics of hygiene 
and sanitation.

Teacher - students participa-
tion: 

It would be very useful to in-
volve the teachers and taught in 
the health education campaign. 
This way, the families can be 
made aware of clean and hy-
gienic environment and benefits 
of sanitation. This approach will 
create awareness faster than 
through other methods.

Once the people are edu-
cated and made aware of the 
importance of sanitation, they 

would themselves come for-
ward to demand and willingly 
participate in the sanitation 
programme.

Women’s participation: 
The role of women is very 

critical in promotion of sanita-
tion. I give you an example 
of women’s participation. The 
women of Banswara in Rajast-
han took over the responsibility 
of operating and maintaining 
the handpumps. They acquired 
the necessary skill, tools and 
spare parts to ensure immedi-
ate repairs. Things changed 
dramatically. Pump breakdowns 
were minimized and the com-
munity was happy to have un-
interrupted water supply.

Much of the demand for 
latrines comes from women 
as they are the worst sufferers 
due to non-availability of these 
facilities. Women have by far 
the most important influence in 
determining household hygiene 
practices and in forming habits 
of their children. So the facili-
ties should be planned with full 
awareness of their perceptions 
and needs. Women can per-
suade male members to have 
a toilet in the house and pay 
for it. Women hold the key to 
the continued operation and ef-
fective use of these facilities for 
the benefit of family’s health and 
better environment. The children 
can be educated by them to use 
the toilets. Involving women in 
water supply and sanitation pro-
gramme, however, requires cer-
tain changes in approaches and 
techniques. Education materials 
should be geared and designed 
to suit their socio-cultural habits, 
beliefs and educational level.
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Research and Development: 
Sulabh International is car-

rying out research and devel-
opment and dissemination of 
information in the field of sani-
tation and biogas technology. 
A dedicated team of qualified 
and well experienced’ scientists 
and public health engineers 
are working on the optimum 
utilization and techno-economic 
evaluation of human excreta 
and other mixed waste biogas 
plants for community purposes 
in order to ensure more useful 
waste disposal as well as har-
nessing of bioenergy.

Cost-effective waste water 
treatment system: 

Sulabh carried out research-
cum-demonstration project on 
duckweed based low cost waste 
water treatment in the urban and 
rural areas with as economic re-
turn from pisciculture. The study 
has helped in identifying low 
cost technology, which would 
not only treat the waste water 
but also give economic return 
on investment. It has proved a 
boon to small habitats to take up 
waste water treatment projects 
to improve the environment and 
health of the people.

Sulabh thermophilic aerobic 
composter (STAC): 

Solid waste management 
has been a problem causing 
health hazards and environmen-
tal pollution. Composting is an 
important method of biodegrad-
able solid waste management 
having direct/indirect economic 
returns in the form of manure 
and soil conditioner. One of the 
limitations with this technology 
is that it requires not less than 
35 days - making it difficult for 

towns to adopt it where large 
amounts of garbage is produced 
every day. Further, manual han-
dling of garbage to make usable 
compost makes the process 
unhygienic and cumbersome. 
Sulabh has developed a new 
technology, which requires 
only 9-10 days to make com-
post from any biodegradable 
waste without manual handling 
during composting. Besides, 
quick conversion of wastes 
into compost, it also helps in 
controlling diseases transmitted 
from wastes as pathogens are 
eliminated from the compost at 
high temperatures.

Recognition of Sulabh ef-
forts: 

It may be of interest to note 
that the United Nations Centre 
for Human Settlement (UNCHS) 
has recognized Sulabh’s cost 
effective and appropriate sanita-
tion system as a global “Urban 
Best Practice” at the Habitat II 
conference held at Istanbul in 
June 1996. UNCHS (Habitat) 
has also conferred the 2000 
Dubai International Award on 
Sulabh for the “Cost-effective 
and appropriate sanitation sys-
tem” for improving the environ-
ment. The organisation has 
Special Consultative Status 
with the Economic and Social 
Council of the United Nations. 
The organization has received 
a number of awards for its com-
mendable service in the field of 
sanitation to improve the envi-
ronment and quality of life.

CONSTRUCTION BOOM 
TO CREATE JOBS

The construction industry alone 
will create more than 17 lakh 
employment opportunities during 
the 11th plan period. As per the 
planning Commission estimates 
seven million job opportunities 
during the 11th plan period and 
at least a good 20 to 25 percent 
of that will emanate form the 
construction sector alone, says a 
report. An investment to he tune 
of $320 billion over five to seven 
years would be required to meet 
the demand of this sector. The 
Commission also emphasizes 
the criticality of forging PPP in 
the infrastructure sector, saying 
they hold the key for achieving our 
goals. The country at least needs 
$100 billion in the Power sector 
and a similar amount of invest-
ment in Power transmission sec-
tor. In addition, the investment to 
the tune of $30 billion in ports, $10 
billion for airports and $50 billion 
would be needed to implement 
different projects under JNNURM 
and the rest for roads and Bharat 
Nirman projects. Construction 
industry is, therefore, well poised 
for a high-trajectory growth that it 
itself has yet not anticipated. The 
report urged the industry to be 
more innovative so that the under-
going construction activities could 
be termed as landmarks.

Source: NBM & CW, January 2007
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BMTPC’s activities 
under JNNURM

The Council has been des 
ignated as one of the Ap 
praisal Agencies for ap-

praisal of Detailed Project Re-
ports received under BSUP of 
JNNURM, for identified Mission 
Cities by the Ministry. So far, 
BMTPC has appraised 52 DPRs 
received from the States of  Mad-
hya Pradesh, Andhra Pradesh, 
Chandigarh, Gujarat, Karnataka, 
Nagaland, Himachal Pradesh, 
Rajasthan, Delhi and Tripura. 

BMTPC is also helping the 
Municipal Bodies and State Nodal 
Agencies in preparation and 
modifications of DPRs through 
various workshops, meets, and 
capacity building programmes as 
given below:
•	 7th July, 2006 at Hyderabad 

•	 July 13 – 14, 2006, at New 
Delhi

•	 July 20-22, 2006 at Pune 
•	 July 31, 2006 at Kolkatta
•	 September  18,  2006 at 

Shillong
•	 October 27, 2006 at New 

Delhi
•	 October 28, 2006 at Bhubane-

swar
•	 November 13, 2006 at Pune
•	 5-6th January, 2007 at Banga-

lore 
•	 11-12th January, 2007 at Pat-

na
•	 15-16th January, 2007 at Kol-

kata
•	 17-18th January, 2007 at Port 

Blair 
•	 23rd January, 2007 at Chandi-

garh.

•	 24-25 February, 2007 at Bhub-
neshwar

•	 National Consultation on “JN-
NURM : Developing Inclusive 
Cities” held from 16-17 March, 
2007.

•	 7-8 May, 2007 at Amritsar
•	 18-19 June, 2007 at  Shimla
•	 13-14 July, 2007 at Patna
•	 3-4 August, 2007 at Guwa-

hati
•	 17-18 August, 2007 at Harid-

war
•	 10-11 Sept., 2007 at Luc-

know.

The Council has also been 
designated as a Monitoring Agen-
cy for monitoring of the projects 
under BSUP & IHSDP.
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BMTPC’s presence at 
important events
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Cooperative Housing 
Movement - Creating 
Safer Cities and Vibrant 
Communities

The evolution and growth  
of cities is as old as the  
civilization itself. The ear-

liest permanent settlements 
were in the alluvial plains of 
the Nile in Egypt, the Tigris and 
Euphrates in Mesopotamia, the 
Indus in India, and the Chang 
Jiang (Yangtze) and Huang He 
(Hwang Ho) in China.  Officials 
and priests, who administered 
empires and invoked the gods, 
inhabited the earliest cities.  
Around them in the city lived 
the lower classes craft persons, 
artisans, and labourers.  Cities 
grew at the intersections of trade 
routes, at harbours and at the 
mouths of rivers with easy ac-
cess to the sea.  Athens, Rome, 
Alexandria, and Carthage were 
located near the sea. Mecca, 
Damascus, and Samarkand 
were in land cities located on 
caravan routes. 

The trading functions have 
been important for cities through-
out history.  All the major cities 
of the United States, including 
the cities of the Great Lakes 
and the Gulf of Mexico, began 
as centres of trade.  The same 
is true of London, Vienna, Stock-
holm, Istanbul, Mumbai, Hong 
Kong and Singapore. In ancient 
India, towns/cities were created 
at such places where all facilities 

were available to their citizens.  
All big cities were located near 
the banks of rivers, ports, etc.   
Varanasi is one such example 
of the ancient India located on 
the bank of river Ganges.

URBANISATION ACROSS 
THE WORLD 

In 1800 only 2% of World 
population lived in towns of 
more than 5000 inhabitants 
and not more than 45 cities had 
population over 1,00,000.  In 
1900, cities were home to just 
9% of the planet’s population.  
However, 19th and 20th Century 
witnessed enormous growth 
of urban population and cities 
were not only able to sustain the 
pressure of increased popula-
tion but also could not provide 
conducive environment and 
services to new entrants.   Ac-
cording to latest U.N. Report 
“State of World Population-2007 
- Unleashing the Potential of 
Urban Growth” as of 2008, more 
than half the world’s current 6.7 
billion people will live in cities.  
Though mega-cities (more than 
10 million people) will continue 
to grow, most people will be liv-
ing in cities of 5,00,000 or fewer.  
By 2030, the urban population 
will rise to 5 billion or 60 per cent 

of World population.  Globally, 
all future population growth will 
take place in cities, especially in 
Asia, Africa and Latin America.  
In Asia and Africa, this makes a 
decisive shift from rural to urban 
growth.  The report adds that 
the rise in urbanization is inevi-
table and should be considered 
a positive development.  No 
country in the industrial age has 
achieved significant economic 
growth without urbanization.  

The United Nations popula-
tion projections as presented in 
Table 1 shows  that the growth 
of cities having more than 1 
million population shall be more 
prominent in Asia,  Africa and 
Latin America by 2015.

These cities would experi-
ence rapid population growth 
and consequent inadequate 
investment in environmental in-
frastructure or services.  Again, 
the reducing availability of land 
coupled with sky rocketing land 
prices compel people to take 
shelter in the urban peripheral 
areas.  It also results in estab-
lishing squatter settlements 
that exhibit virtual mushroom 
growth thereby increasing urban 
population with declining civic 
amenities. 

The factors for increasing 
cities population are more jobs 
in industry and service sectors 
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than in agriculture and presence 
of agricultural opportunities in 
urban areas. The other con-
tributing factors include better 
civic services, employment av-
enues, newer family formation 
etc. etc.  

The Report urges upon city 
authorities and urban planners 
to make it a priority to provide 
shelters for the urban poor.  
They should offer the poor se-
cured tenure on land outfitted 
with power, water and sanita-
tion services.  Those living in 
poor communities should have 
access to education and health 
care and should be encouraged 
to build their own homes. 

Today cities are reaching the 
limits of their carrying capacity to 
sustain human life. As the size of 
cities grow, pressure increases 
on basic services, infrastructure, 
housing.  At present, cities are 
growing at such a fast pace 
that life is becoming miserable 
due to rising expectations and 
aspirations beyond the available 
means.  This is a phenomenon 
found in most developing so-
cieties.  Unemployment, rising 
prices, frustration contributing 
to corruption, delinquency, theft, 
crime and use of drugs etc. are 
the prominent causes that make 
people feel insecure particularly 

in big cities. 

SOCIAL AND ENVIRONMEN-
TAL PROBLEMS IN CITIES

The cities around the world 
are facing a variety of social and 
environmental problems e.g. 
pollution, unemployment, poor  
health and absence of educa-
tion.  It generates societal crime 
because poverty and depriva-
tion is the chief cause of eternal 
and perpetual crime. 

During mid 70s and 80s, 
reported crimes world-wide 
increased by 5% per annum 
which was much faster than 
the growth in population.  In the 
United States, there are two 
million victims of violent crimes 
every year.  Four children get 
murdered every day in Brazil; 
while in Germany approximately 
4 million women suffer from do-
mestic violence.  In Indian con-
text, the Delhi High Court has 
rightly held that crime situation 
in the Capital was getting worse 
and has advocated strict action 
against the perpetrators. 

The other major reason for 
violence, intolerance and social 
unrest is due to inequality and 
unjust distribution of fruits of 
development.  The richest 2 per 
cent of adults still own more than 
half of the world’s household 

wealth, perpetuating a yawning 
gap between rich and poor. The 
report from the Helsinki-based 
World Institute for Development 
Economics Research shows 
that in 2000 the richest 1% of 
adults (mostly living in Europe 
or the United States) owned 40 
per cent of global assets.  The 
richest 10 per cent of adults 
accounted for 85 per cent of 
assets.  By contrast, the bottom 
50 per cent of the world’s adult 
population owned barely 1 per 
cent of the world’s wealth.  

Another Study have ob-
served that in countries of Euro-
pean Union the social disparities 
within cities and also between 
city and region have widened.  
Urban safety and increasing 
feelings of unsafety have be-
come a major issue.   Besides, 
affordable housing is a Central 
urban issue in majority of the 
member countries of the Euro-
pean Union. 

The consequences of loom-
ing urban violence are manifold. 
It not only destroys men and 
material but also breed suspi-
cion and insecurity amongst 
human beings, resulting  in 
intolerance, isolation and even 
violent reactions between the 
constituents. The phenomenon 
of urban violence is also bring-
ing about major changes in the 
patterns of daily living.  It has 
been observed, of  late, that in 
some cities,  cases of violence 
and insecurity curtail people’s 
movements and even use of 
public transport. Gripped by 
fear, people particularly women 
dare not frequently come into  
streets, parks and other public 
places.  The self imposed so-
cial isolation extended to large 
sections of the urban popula-

Table 1: Population in cities with  more than 1 million   population 
per Region (1950-2015)
Region	 Total Population in all cities with more than 	
	 1 million residents (Population in Millions)
	 1950	 1970	 1990	 2015
AFRICA	  3	   16	  59	 225
LATIN AMERICA	 17 	   57	 118	 225
ASIA	 58	 168	 359	 903
EUROPE	 73	 116	 141	 156
NORTH AMERICA	 40	   78	 105	 148
Source: United Nations (U.N.) Population Division, World Population Prospects :   Revi-

sion (UN, New York, 2004)
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tion thus adversely affects their 
mobility and consequent loss of 
productivity. 

To tackle these problems, the 
governments have to drain out 
scarce resources for develop-
mental work relating to upkeep 
of schools, parks, libraries etc. 
and combat other maladies e.g. 
drug abuse, etc. for promoting 
societal homogeneity and sta-
bility.  It is imperative to do so 
in order to curb the possibility 
of potential urban violence that 
may be caused due to preva-
lence of disparities between 
the poor masses and rather a 
minority section of economically 
affluent people who control the 
social and economic infrastruc-
ture in urban regions.  Notwith-
standing the fact that the urban 
violence is not a spontaneous 
phenomenon, it is rather the 
product of a society character-
ized by inequality and social 
exclusion. 

ROLE OF HOUSING COOP-
ERATIVES

No community can afford 
to neglect the welfare of such 
a large number of its citizens 
suffering from evils of poverty, 
inadequate housing, health, 
education and basic services 
etc.  They need to be made 
partners in every development 
programme through the me-
dium of cooperatives to yield 
better results.  The essence of 
cooperation is that individuals 
come together to achieve as a 
collective group what they can-
not achieve as individuals. 

The main objective of a hous-
ing co-operative is to provide its 
members with suitable housing 
accommodation at a reason-
able cost and on easy terms of 

payment.  The modern concept 
of housing does not limit the 
scope of housing alone, but a 
comfortable shelter with such 
surroundings  and services to 
keep a man healthy and cheerful 
throughout his life.  A housing 
cooperative, always strives to 
create conducive environment 
for fulfilment of the physical, 
social, economic and spiritual 
needs of its members.  A co-
operative also provides basic 
amenities like water, electricity, 
sanitary services,  etc.  to its 
members.  Its efforts are fur-
ther directed towards  building 
up a community life within the 
co-operative, based on  good 
neighbourhood and fellow feel-
ings and it  transforms itself into 
a new community wherein “each 
is for all  and all are for each”. 

Instruments of Improved So-
cial Life   

The essence of the co-opera-
tive movement is that members 
should themselves look after 
the management of their affairs  
including economic betterment 
and social welfare. The manage-
ment of a housing co-operative 
is, therefore, not restricted or 
limited to management of hous-
ing estates, but encompasses 
all social and  cultural activities 
as are to improve the social 
life  within the cooperative sys-
tem. The members themselves 
determine, by  their collective 
wisdom, how the affairs of their 
co-operative ought to be man-
aged.  

Cooperative activities also 
include managing shops, laun-
dries,  etc., and provision of 
social, educational and cultural 
services  (like running kinder-
garten schools, maintenance 

of play grounds, recreation 
rooms, cinemas, study groups, 
youth clubs, etc).  Thus, housing 
co-operatives do not restrict its 
activities to merely creating bet-
ter houses for their members, 
they rather aim at building up  a 
new social life based on shared 
responsibility and shared  ben-
efits and free from crimes.    In 
the process they create jobs for 
the needy.  In India, housing 
cooperatives incidentally create 
1 million jobs every year. 

A New Life for Migrants    
The history of housing  co-

operatives reveals that these 
have been  instrumental in 
rebuilding the social life of 
people uprooted  from their old 
surroundings.  The pioneers 
of  co-operative housing were 
people who had migrated to big  
cities in search of employment 
etc. Although  they succeeded in 
finding work opportunities, they 
felt alienated  and distanced 
from their old surroundings.  To 
overcome the life  of isolation in 
their new urban or metropolitan 
environs, they  ventured into 
housing co-operatives which 
gave them not just  housing but 
also an entire social environ-
ment based on sharing of  their 
joys and sorrows.  

A New Rural Community
Housing conditions espe-

cially, in villages in  developing 
countries at many places are 
deplorable with  inadequate 
houses  and inadequate ame-
nities.  Housing co-operatives 
formed in rural areas have 
endeavoured to provide their 
members good houses with 
improved sanitary facilities.  
That is why rural housing co-
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operatives serve as catalyst for  
further improvement in the en-
tire village.  When the villagers  
have themselves addressed to 
the task of housing and related  
improvement on co-operative 
basis i.e. instant construction 
of village  schools, roads, etc., 
through collective action,  they 
have  significantly improved 
their societal life thereby reduc-
ing migration to cities. 

SOCIAL ACHIEVEMENTS OF 
HOUSING COOPERATIVES  

The social achievements of 
housing co-operatives can be 
summarised  as under:  

a)	Social Activities and Ser-
vices: 

	 Besides laying out  housing 
estates, the housing co-op-
eratives have built  schools, 
libraries, parks, etc. for the 
community. 

 
b)	Social Functions  
	 Housing co-operatives or-

ganise special  programmes 
for their members on occa-
sions like New Year  Day, 
Labour Day, Co-operative 
Week etc. They also organ-
ise tours and  excursions on 
holidays.   These functions 
bring people together and 
provide opportunity to under-
stand one another.

  
c)	Health Services  
	 Many housing co-operatives 

arrange health services for 
the benefit of their members 
(dispensaries, first aid, family 
planning  and welfare cen-
tres). 

 
d)	Youth Development 
	 A number of housing co-op-

eratives organise youth clubs 
and sports centres.  Some  
co-operatives have opened 
gymnasiums and even play 
grounds.  Others organise 
debates, publish newsletters, 
conduct essay writing com-
petitions, etc. to encourage 
youngsters to participate in 
literary  pursuits. 

e)	Ecological Improvement  
	 Housing co-operatives pay 

special  attention to improve-
ment of the ecology of  the 
concerned area.   They plant 
trees and maintain gardens.  

f)	 Women’s Organisations  
	 Housing co-operatives have 

been  specially helpful in 
promoting women’s organi-
sations to benefit female 
members.

g)	Transport Operations  
	 Housing co-operatives also 

arrange special transport 
services for their members. 

h)	Promotion of other Co-
operatives  

	 Housing co-operatives have 
also been prompt to promote 
Consumer Stores, Thrift and 
Credit Co-operatives for the 
benefit of their members 

i)	 Influence on Human Be-
haviour  

	 One of the outstanding  mer-
its of housing co-operatives 
is the healthy influence  they 
exercise on human relations. 
On account of better social 
and emotional interaction, 
the members of housing  co-
operatives generally display 
improved social behaviour  
and mental health.  The 

incidence of addiction to 
drinking and juvenile delin-
quency are lower in housing 
co-operatives as compared 
to areas where people live 
in isolation, and are devoid 
of social activities. 

j)	 Emotional Integration  
	 Housing co-operatives have 

been instrumental in bringing 
about desired emotional and 
social integration. People 
of diverse religions, castes, 
sects, etc. voluntarily choose 
to come closer and live as 
one large family true to Aris-
totle’s dictum that “man is a 
social animal”.  

Best Practices in Housing 
Cooperatives

The International Coopera-
tive Alliance (ICA) and the UN-
Habitat have been collaborating 
to promote housing cooperatives 
through a series of Memoranda 
of Understanding, publications, 
seminars and development proj-
ects.  In pursuance of this, the 
UN-Habitat and ICA undertook 
case studies in countries like   
Ecuador, Estonia, India, Mexico, 
Namibia, South Africa, Uganda, 
U.K. and Zimbabwe to identify 
approaches to cooperative so-
lutions for housing problems of 
the poor.  

The case studies illustrate 
effectiveness of cooperatives 
in housing sector not only as 
provider of shelter to mem-
bers, but as nucleus of socio-
economic development in the 
field of employment generation, 
provision of financial resources 
and improvement in the quality 
of life of their members. These 
multi-dimensional contributions 
of housing cooperatives has 
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been demonstrated in many 
countries viz:  

•	 Cooperative Housing Foun-
dation of Canada dealt suc-
cessfully with the problem 
of domestic violence by 
sensitizing their members 
and soliciting cooperation 
of Municipal Authorities and 
Women Organisations.

•	 German Housing Coop-
erative Ludwig-Frank or-
ganised low income families 
of 15 countries to restore 400 
apartments for them. 

•	 In Turkey, Kent Koop (Union 
of Batikent Housing Con-
struction Cooperatives) in 
collaboration with Munici-
pal Authority of Ankara and 
Workers’ Unions constructed 
43,000 housing units for 
190,000 low-income peo-
ple.  

•	 In India, housing coopera-
tives have substantially con-
tributed affordable shelter 
to low and middle income 
families. 

The potential role of hous-
ing co-operatives in solving the 
problems which are currently  
faced by our cities are outlined 
below: 

a)	Housing for Homeless : 
The problem of housing for 
the  homeless has assumed 
serious proportions.  Hous-
ing co-operatives can play a 
useful role in  providing to the 
homeless not only shelter but 
also an  environment in which 
they can live with dignity. 

b)	Rural Migration : Due to 
rapid urbanisation and indus-
trialisation in the developing 

world, there is large scale 
migration of rural population 
to urban centres. The con-
ditions of housing in which 
these people live are of-
ten miserable and crowded. 
Some are condemned to live 
in isolation having separated 
from their families.  The best 
means for  socially rehabili-
tating such people is through 
housing  co-operatives. 

 
c)	Slums Clearance:  Exis-

tence of slums is the bane of  
rapid urbanisation.  In these 
slums, there is not only lack 
of living space, but also total 
absence of essential sanitary 
facilities.  The  problem of 
slums cannot be solved by 
individual efforts.   Even the 
assistance of the govern-
ment or the local  authorities 
can be of minimal help. Co-
operative efforts alone can 
succeed in building up the 
social life of slum  dwellers. 

d)	Industrial Pollution  : Prob-
lems of pollution are atten-
dant  on industrialisation.  
Today, largely on account 
of lack  of proper planning 
in the location of industrial 
units or absence of adequate 
arrangement for clearance  
of  pollution, people residing 
near factories and industrial  
plants are unwilling victims 
of industrial pollution. The  
modern world is, therefore, 
faced with the problem of  
large scale shifting of the 
population to safer zones.   
Co-operatives can play a 
useful role in performing this  
task.  Although the state and 
local authorities may assist   
the people in building homes 

in safer areas, their social  
rehabilitation can be best 
achieved through housing  
co-operatives. 

e)	Rehabilitation of Desti-
tutes:  Floods and earth-
quakes are  a spectre we 
see almost every year.   Such 
natural calamities  create the 
problem of rehabilitation of 
their victims. This gigantic 
task, can be most satisfac-
torily secured only through 
housing co-operatives. 

f)	 Social Evils: The social life 
of  people all over the world 
is infected with many  evils 
on account of racial, linguis-
tic and  religious differenc-
es.  Housing co-operatives 
wherein people voluntarily 
choose to live often main-
tain strict  neutrality towards 
caste, religion and language 
etc. perform moderating  role 
in lessening the conflict as 
well as to fight the  menace 
of drug addiction particularly 
amongst youth. 

  
g)	Ecological Improvement   

:   Another problem faced 
by the modern world is the 
indiscriminate destruction of 
flora and fauna. The human 
society has  been conse-
quently condemned to suf-
fer on account of  constant 
droughts, floods, and other 
calamities.  Housing  co-op-
eratives by planting trees and 
maintaining gardens etc. can 
create  an awareness in the 
minds of the people towards  
preservation of ecological 
balance. 
 In conclusion, it can be 

said that the most significant  
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social contribution of housing 
co-operatives is to create a 
new environment congenial for 
the social upliftment of  their 
residents. 

These contribute significantly 
in making the society free from 
societal crimes,   help in mobilis-
ing community to spread social 
awareness and eradicate the vil-
lainous social and environmen-
tal problems which debase and 
dehumanise the societal living.  
The housing co-operatives have 
a vast potential of becoming an 
effective instrument of providing 
improved social life and creating 
safer cities and vibrant com-
munities.

The various Governments 
must therefore address their 
priorities towards overall social 
development to remove dispari-

ties.  They must find ways to help 
communities to deal with under-
lying factors such as houseless-
ness, poverty, inequality, family 
stress, unemployment, absence 
of educational and vocational 
opportunities.  A time bound 
action programme to tackle 
the critical problems should be 
prepared and executed through 
public private-co-operative part-
nership.  

A well articulated land man-
agement policy should also be 
formulated for land acquisition, 
land development and land dis-
posal/utilisation for housing low 
income families. 

Though the latest UN Popula-
tion Report-2007 says that most 
urban growth results from natu-
ral increase rather than migra-
tion, there is also an emergent 

need to discourage migration 
and reverse the existing trend 
through speedy development 
of rural areas and creation of 
small cities.  Instead of forcing 
people to migrate and settle, 
infrastructure facilities like em-
ployment opportunities, better  
sanitation & hygienic conditions 
should be created in rural areas.  
The improved facilities of health 
and family welfare, access to 
safe drinking water, transport 
and  communication facilities, 
education etc. and above all 
affordable housing if made avail-
able to the needy people in rural 
areas would pave the way for 
discouraging them to migrate 
to the cities.

World Habitat Day 2006 Celebrations
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The Mumbai Dream:
A House for Every Family 
by 2010

There are two visions of  
Mumbai, namely, heights  
of prosperity and depths 

of urban decay. Sunny side is 
that 46 percent of tax revenue 
of the Central Government and 
60 percent income of the State 
of Maharashtra are derived from 
this Metropolis. 1Some of the 
richest Indians and the most 
palatial buildings are in this 
city. The downside is that 64 
percent of Mumbai’s residents 
live in slums, built as one room 
shanties — along roadsides 
and railway tracks, atop water 
pipes and inside pigeonholes or 
on public land. In this City, 1.92 
lac persons, about 2 percent 
of total have no place to live 
and sleep. 2Over 73 percent 
married couples have less than 
one room to themselves. 3In 
mill areas, typically 24 men live 
in one room of 10x8 sq. ft. area 
rented by pooling resources. 
4And 4413 police constables 
and 81 police inspectors live 
in slums. An aerial view of the 
city depicts it as a vast parking 
lot. First two hours of traveling 
out by train is accompanied by 
slums and hutments alongside 
the tracks; many children and 
adults relieving themselves in 
the open without any embar-
rassment.

The city is not poor. Most 

people have jobs and work - 
many hold two jobs. There are 
plenty of two income families. 
The problems is they do not 
have proper houses to live in. 
Hundreds of new families mi-
grate into Mumbai every day 
without regard to a place to live. 
The housing problem in Mumbai 
has been caused mainly by a 
combination of three factors — 
more jobs, less land and self-
serving city government which 
should be evident from discus-
sions that follows.

JOB GROWTH
In 1850s and thereafter, when 

industrialization of Mumbai be-
gan, employers were required to 
provide housing to their employ-
ees. This requirement remained 
in force till about the First World 
War (1915-19) and forgotten 
thereafter. 5The textile mills 
built chawls for their employees 
which were one room per fam-
ily with shared facilities, open 
space for parks, playgrounds, 
worship and celebrations. Port, 
docks, railways, banks, govern-
ment, universities, colleges, 
hospitals, municipal bodies and 
all other employers; even the 
stock exchange, built houses/
dwellings for their employees. 
The city was livable, affordable, 
efficient and clean, Public roads 

in Bandra, Dadar and Malabar 
Hill areas were washed every-
day.

As the jobs and work oppor-
tunities began to grow at a much 
faster rate, house construction 
could not keep pace with it. Also, 
the second generation employ-
ers who were more concerned 
with revenue and profits, began 
withdrawing housing facility to 
employees. As industry, trade 
and commerce grew more and 
more people came to work and 
live here. It is amazing that so 
few people realized that it was 
increased jobs that resulted 
in added population. “Every 
job created in the city, adds 
13 persons who need 3 more 
houses”, estimated the famous 
economist Prof. D.T. Lakdawala 
of Mumbai University almost fifty 
years ago. 6The City govern-
ment and its babus watched the 
city grow, collected more taxes 
and haftas, increased revenues 
but did nothing to push construc-
tion of dwelling units commen-
surate with job increases. In 
Mumbai of today, one can see 
history repeating itself, lacs of 
employees of I.T. companies, 
BPO Centres, lTES, financial 
analysts etc. have come into 
the town for work. Unfortunately, 
the corporate culture of new 
economy does not place much 
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value on employees benefit 
measures except at workplaces. 
Compensation package is all 
cash pay -out on CtoC (cost to 
company) basis. Yuppies work 
long hours, sleep at PG pads, 
eat at foodcourts, sit in multi-
plexes, pass a few months and 
move on elsewhere.

LAND DISTORTIONS
Distorted land assembly and 

distribution policies have been 
another major calamity for the 
city of Mumbai. The total land 
area of Mumbai is 437 sq. km. 
Sixty percent of city’s population 
occupies only 12 percent of the 
total land, and the remaining 
40 percent residents occupy 
88 percent of the balance land. 
7This land distribution pattern 
has created a great divide in 
the upper class house owners 
and the Jhuggi Jhopdi (hutment) 
dwellers. Many properties in the 
city have been redeveloped and 
builders have done a commend-
able job of giving a modern face 
to the metropolis. The underside 
of the city is neglected by them. 
The land currently occupied by 
slum dwellers (approx. 2525 
hectares) is the apple of eye 
of developers. At FSI 2.5 and 
land price of Rs. 2000 per sft., 
the value of land under shan-
ties is approx Rs. 3000 crores. 
Some want slum dwellers to 
be shifted out and land used 
for redevelopment by builders, 
other would like the Government 
to go in for slum redevelopment 
on sites, and still another group 
advocates that slum dwellers be 
asked to organize themselves 
into housing societies and re-
develop dwellings in which they 
live.

Land distortions have been 

further complicated by mills and 
industries that closed down and 
offered land for re-development. 
Most of these land parcels 
are in city centres and it was 
expected that redevelopment 
would provide more open space 
to the congested city. But these 
lands have been put up for sale 
and are fetching unusually high 
prices. Building houses on these 
plots may not be remunerative. 
Commercial activities that may 
start on these plots, would pro-
vide more jobs and thus add to 
housing shortages.

Many suggest Shanghai 
as a role model for Mumbai. It 
cannot be. Mumbai is a different 
cultural and social milieu. Many 
of our builders and government 
leaders who visit Shanghai are 
shown the sunny side of city but 
not its underbelly-the city centre 
of the old part.

Shanghai is in China, Mum-
bai is in India. Can our govern-
ment pull down slums, pack 
residents in trucks, dump them 
at places 50 to 200 kms away 
and ask them to make their own 
quarters. China has a culture of 
obedience. Most people do what 
they are told to do. Indians seem 
to relish a culture of disobedi-
ence and going to courts. Ma-
harashtra Government tried the 
Shanghai approach and had to 
eat humble pie. In this country, 
under the prevailing democratic 
system, policy makers and ad-
ministrators have to involve the 
common man-the Aam Admi. 
It is a difficult task. Workable 
programmes take time to be 
evolved. Some day, Mumbai will 
be bigger, better and different as 
compared to Shanghai.

ESTIMATE OF HOUSING 

NEED
The number of residential 

houses in Mumbai, both oc-
cupied and vacant, was 27.3 
lac units in 2001: 12 lac (44%) 
pucca houses and 15.3 lacs 
(56%) Kachcha houses that 
needed to be rebuilt. 8During the 
period 2001-04, the Municipal 
Corporation of Greater Mumbai 
(MCGM) issued 2,29,941 Oc-
cupation Certificates under the 
Slum Rehabilitation Scheme 
and 206806 Certificates for other 
residential units. 9This increased 
the stock of pucca houses to 
14.3 lac units and decreased 
the stock of kachcha houses to 
13.2 lac units. The population of 
Metropolitan Mumbai was 1 .20 
crores persons in 2001. It has 
been growing @1.5 percent per 
annum and is estimated to be 
1.39 crores persons in 2005 and 
1 .59 crores persons in 2010. 
10Using a norm of 5 members 
per family, the city needed a 
total of 27.78 lac dwelling units 
in 2005 against 14.3 lac units 
available and 26 lac dwelling 
units by 2010. Thus, in order for 
every family to have a dwelling 
unit by 2010, the city should 
build approx. 5.20 lac dwelling 
units every year and add to its 
housing stock.

TYPE OF HOUSES TO BE 
BUILT

Four types of houses may 
have to be built. First, is the Re-
placement Housing which refers 
to the existing Kachcha houses, 
Jhugis and Jhopdi and footpath 
dwellers and the houseless. 
This involves requisitioning all 
kachcha houses, Jhugi Jhopdi 
etc. demolish them, replace by 
new pucca housing and resettle 
the occupants back in their 
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houses free of charge. Under 
the existing law, the oustees are 
entitled to the Minimal Hous-
ing which is 225 sq. ft. area. 
Simply stated it is a one room 
house where cooking, bath-
ing, washing etc. all are done 
inside the room. This does not 
make life livable but almost 64 
percent of Mumbai residents 
live in one room or less houses 
already. However, many of them 
may want to expand their living 
spaces gradually. Our recom-
mendation would be that of the 
total requirement of Replace-
ment Houses, only 50 percent 
may be made as Minimal Hous-
ing units (225 sft. room) and 
allotted to the eligible persons. 
The balance half may be built as 
two rooms sets each of 450 sft. 
area and allotted to the eligible 
persons who may pay for area 
which is in excess of the minimal 
housing of 225 sft. Whether the 
reallotment could be done at the 
same premises or elsewhere is 
an issue which must be settled 
at a different platform. With im-
proving financial conditions and 
easy availability of bank finance, 
many allottees may wish to go in 
for 2 room apartments. It should 
be encouraged.

The second type is the Im-
migrant Housing, the additional 
requirement created by im-
migrants. Typically the new 
corners to Mumbai are not only 
the poor mill hands. A major-
ity of them are educated and 
skilled persons. Quite a few of 
them may wish to live in big-
gish houses, atleast two room 
sets and some may want three 
room sets. Practically, most of 
these buyers would be eligible 
for bank finance. Again, nearly 
50 percent of them may be ac-

commodated in minimal housing 
(they pay for it) and the rest may 
like to go in for better housing, 
may be 2BKH, take mortgages 
and use bank finance.

The third type of housing may 
be called Yuppi Houses”. Joint 
family living has been the tra-
ditional life style in the country. 
This is more true for the business 
community residing in the inner 
city. Considerations of business 
interests, ownership issues, and 
the tradition kept families to-
gether. Princess Street, Jhaveri 
Bazar and Girgaum areas have 
very high population densities. 
However, young educated and 
married couples are migrating 
to suburbs in order to set up 
their independent households. 
They want to live as nuclear 
families in their own style, away 
from parental control. Likewise, 
Mumbai is attracting young and 
educated couples in the age 

may be called Corporate Hous-
ing. Heads of Indian and MNCs 
in India, Chiefs of International 
Agencies and FDls etc. head-
quartered in Mumbai require 
large size and up-market apart-
ments. Real Estate Consultants 
and property management firms 
estimate the requirement of 
5000 top class apartments dur-
ing next five years.

It may now be concluded that 
in order to provide a house to 
every family who will be living in 
Mumbai in 2010, the city needs 
to build/construct approx. 5.2 
lac housing units per year or 26 
lac units in 5 years 2005-2010. 
The type wise break-up is as 
indicated below:
CONSTRUCTION AND FUND-
ING STRATEGY

The magnitude of the project 
and the need to achieve targets 
within the given time frame, de-
mands an innovative strategy 

Sr.No.	 Type of Housing                                          No. in Lacs
1A	 Replacement housing	 6.6
	 (Minimal 225 sft.)
1B	 Replacement housing	 6.6
	 (minimal plus one more room)
2	 Immigrant Housing (of various sizes)	 11.7
3	 Yuppi Housing (of various sizes)	 1
4	 Corporate Housing (top of the line)	 0.05
		  25.95
		  Say 26.00

group of 18-31 years to work for 
the new economy firms; IT, ICE 
and the like. They cannot afford 
to rent or own apartments in 
South City and live in suburbs as 
tenants, paying guests etc. By a 
very conservative estimate, this 
type may require about 20,000 
apartments a year, a total of one 
lac units during 2005-2010.

Finally, the fourth type of 
housing for top Executives. It 

based on public- private partner-
ship. The basic premises of this 
partnership is that the construc-
tion work may be assigned to 
the private sector who may con-
struct 6.6 lac minimal housing 
for free replacement, another 
6.6 lac minimal - plus- one room 
houses for sale at 50 percent of 
price and the remaining 13 lac 
houses for open market sale. 
This way, the government would 
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be able to meet its obligation of 
providing 13.2 lac free housing 
at no cost to itself. The Govern-
ment may assume the role of 
facilitator, making land parcels, 
carrying out zoning and plan-
ning, discharging regulatory 
functions, doing monitoring and 
control, resolving disputes, re-
moving bottlenecks, providing 
civic infrastructure etc. Basically, 
government would not be the 
doer but ensures that the doers 
do the job well and in time. It 
might be useful to create a SPV 
Corporation to co-ordinate and 
override if necessary, the work 
of all government agencies. The 
details can be worked-out.
A. The total area to be con-

structed and its approx. cost 
can now be worked out from 
Table 3 and it yields the fol-
lowing results:

1.	 Total area of dwelling units		
= 	 1134600000	 sft.

2.	 Add 30% circulation/BUA		
= 	 340380000	 sft.

3.	 Gross area to be built		
= 	 1474980000	 sft.

	 Say 	 1475000000	
sft.

	 Say: 147.5 crores
4.	 Cost @ Rs.600 per sft.		

= Rs. 885000000000
	 Say Rs. 88500 crores / 5 

years or Rs. 17700 crores/ 
year

B.Cost of Replacement houses 
that Govt. is committed to 
underwrite (13.2 lac dwelling 
x 225 sft. Per dwelling x Rs. 
500 per sft. c. cost) 

	 Say Rs. 14850 crores or 
	 Rs. 2970 crores / year

Thus, the estimated gross 
investment required to realize 
the Mumbai Dream of a House 
for every family by 2010 is Rs. 
103350 crores over five years, 

or Rs. 20670 crores annually. 
The economics and funding of 
the project is manageable. The 
private sector may be required 
to invest on construction who 
may raise funds from F.I.s and 
buyers. The land sold / leased to 
private builders may have to be 
given on long term mortgages 
and also tied up with replace-
ment houses under SRS.
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TABLE 1 : BASIC HOUSING DATA ON MUMBAI
Sr. 	 Items	 Census	 Census
No.		  1991	 2001
1.	 Population	 12596243	 11978450
2.	 Households	 2650802	
3.	 Dwelling units	 2616286	
4.	 Census Houses	 3610775	 3404591
	 Occupied Houses	 3188110	 3021465
	 Vacant Houses	 422665	 383126
5.	 Residential houses	 2582300	 2702284
6.	 Shop-cum-residences	 28495	 56880
7.	 Workshops, Factory-cum residence	 29120	 32518
8.	 Residence in combination with other 
	 uses i.e. schools and colleges	 7928	 6814
9.	 Hotels, Sarais, Lodges, Dharamshalas, 
	 Guest Houses etc.	 7955	 12914
10.	 Shops (excluding eateries & Offices)	 149190	 313961
11.	 Factories/ Workshops	 129175	 91733
12.	 Restaurants & Eateries	 14085	 21858
13.	 Places of Entertainment	 4290	 9932
14.	 Places of Worships, Hospitals, Dispensaries.	 9245	 14677
15.	 Other non-residential purposes	 142192	 96726
16.	 Of Censused houses, houses with 
	 concrete roof	 1481635	 1500732
Source : Census of India, 2001
i. Population of India, Final Tables, 1992.
ii. Table on Houses, Households, Amenities and Assets, Series 1, 2003.

Table 2 : Residential Houses by No. of Rooms in Mumbai (Census 2001)
Sr.	 No. of rooms	 Number	 Percentage
No.		  of houses	 	
1.	 Total Residential houses	 2894550	 100
2.	 No rooms (Houseless)	 192266	 6.6
3.	 1 Room	 1736599	 60
4.	 2 Room	 611322	 21.1
5.	 3 Room	 249232	 8.6
6.	 4 Room	 69787	 2.4
7.	 5 or more Rooms	 35344	 1.3

Table 3 : Metropolitan Mumbai - Housing Requirement by Number of Rooms 
(2005-2010)
Sr.	Segment/	 Total	 1RK 	 2BRK	 2BHK 	 3BHK	 4BHK & 
	 Type		  Minimal 	 (450sft)	 (750sft)	 (1350sft)	 above 
			   (225sft)				    (2100sft)
1.	 Replacement housing	 1320	 660	 660	 -	 -	 -
2.	 Immigrant housing 	 1176	 588	 235	 235	 118	 -
3.	 Yuppie housing	 100	 -	 -	 50	 50	 -
4.	 Corporate housing	 5	 -	 -	 -	 -	 5
5.	 Total for 5 years 2005-10	 2601	 1248	 895	 285	 168	 5
6.	 Required per year	 522	 252	 179	 57	 33	 1
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Post Tsunami Resettlement 
and Rehabilitation Policy in 
Sri Lanka - Case Study of 
Galle and Matara

Prof. Madhu Bharti*

*	 Head, Department of Housing, Faculty of Planning and Public Policy, CEPT University, Ahmedabad

Natural disasters provide  
opportunity for Govern 
ment, NGO’s and other 

aid organizations to work to-
gether and face the immediate 
and future challenges. The 
process of resettlement and 
rehabilitation (R&R) of the af-
fected community is crucial 
for the future well being of the 
community. Involvement of vari-
ous Stakeholders in the R&R 
process makes this process 
highly dynamic and challenging 
for planners. 

After the Tsunami which 
struck Sri Lanka on 26th Oct. 
’04 Task Force to Rebuild the 
Nation (TAFREN) was set up on 
Presidential directive to 
•	 Ensure coordination among 

the relevant stakeholders 
by providing forums to make 
decisions in a timely manner, 
on both a national and local 
level.

•	 Ensure accelerated and 
coherent reconstruction by 
providing stakeholders with 
the necessary frameworks 
and guidelines.

•	 Plays a key facilitating, en-
abling and empowering role 
in ensuring that the condi-
tions are in place for effective 
implementation.

•	 To monitor that progress is 
being made.

The Housing Studio at CEPT 
(August ’05 to Dec. ’05) aimed 
at learning from the Sri Lankan 
case-study and evolve guide-
lines to be adopted for Re-
habilitating and Resettlement 
of population affected due to 
natural disaster. 

STUDIO INVESTIGATION FO-
CUS

The focus of this Studio was 
to study 
a) Various R&R Programmes 

and policies. 
b) Analyze the role played by 

various Stakeholder, their 

strategies and involvement 
in the implementation pro-
cess.

c) Suggest a R&R policy hav-
ing 

	 1) Emphasis on Housing and 
Infrastructure requirements 

	 2) Involvement of various 
Stakeholders 

Process
The studio was divided into 

the six distinctive phases where 
considerable time was spent 
on formulating aims and defin-
ing scope of the exercise. The 
studio focused on policy guide-
lines.

Phase 1: Introduction Exercise
Formulation of aims

Scoping of the Exercise

Phase 2: Theoretical Framework
Literature Search

Case-study- Gujarat Earthquake Disaster
R&R Process

Data Identification
Data Collection Strategy

Phase 3: Data Collectiontion of Teams
Site visit and Data ollection

Primary and Secondary data Collection

Phase 4: Data Analysis
Identification of Issues and Problems

Phase 5: Draft Proposal and Strategies
Specific Planning and Development Guideline

Phase 6: Final Proposal
Final Proposal and Detailed Report

Fig.1 : Studio Process
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Extensive work carried out 
into the Disaster Reconstruction 
and Rehabilitation processes, 
policies and implementation 
guidelines as implemented post 
KACHCHH (Bhuj ’2001) Earth-
quake. This case-studyalso 
provided inputs regarding the 
type of the data needed for 
evolving strategies. The scale of 
devastation caused by the Bhuj 
earthquake in terms of both loss 
of human life and property was 
comparable to the scale of Tsu-
nami destruction in Sri Lanka. 
As the post Bhuj Earthquake 
reconstruction efforts involving 
Government agencies, NGO 
and local communities were 
well documented, it provided 
an opportunity for the students 
to critically evaluate successes 
and failures, causes and effects, 
as well as to question the pos-
sibility of alternative scenarios 
and interventions. 

As a planning studio, the 
students were encouraged to 
approach the problem at Macro 
and Micro scale, in terms of its 
demography, economy, occu-
pational structure; constitutional 
structure, the roles of Central 
and Provincial Governments; 
the responsibilities of Urban De-
velopment Authorities and local 
bodies; fund flow mechanisms, 
the role of other stakeholders 
such as NGO’s, social and reli-
gious groups and the response 
of the affected population. This 
understanding was derived from 
published and unpublished doc-
uments, interviews with officials 
and implementing agencies, 
focus group discussions. 

The household surveys were 
carried out in temporary shelter 
clusters and also in few settle-
ments were permanent hous-

ing had been reconstructed. 
As purpose of the study was to 
understand the R&R process 
(from the affected populations 
point of view) socio- economic 
behavior (past and present) and 
levels of satisfaction due to the 
Rehabilitation and Reconstruc-
tion policies, areas of possible 
intervention, corrective mea-
sures that could be taken up, 
fieldwork served as an important 
vehicle for grounding proposals 
contextually. 

   
STUDY AREA

Damage occurred throughout 
the coastal area on the eastern 
side as well as in the southern 
province. Galle and Matara be-
ing areas having high population 
density the number of housing 
units damaged was maximum 
here. Significant proportions of 
people are employed in primary 
production, such as agriculture 
fisheries and animal husbandry. 
Tourism (26%) followed by Man-
ufacturing (18%) and primary 

sector (13%) have major share 
in the economy.

The existing industries are 
limited to a few large and me-
dium scales. Enterprises like 
cement of hydrated lime, brick 
and tile manufacturing, rice mill-
ing are managed by both state 
and private sector. Small scale 
cottage industry and traditional 
crafts like pottery, wood carving, 
lace, metal working and jewel-
ers are important segment of 
the economy. The Galle district 
has an area of 1652 sqkm. and 
a total population of 9,90,539. 
The sex ratio of the town is 938 
and literacy rate is 92.9 percent. 
The total number of households 
in the district is 225,123 and 
average household size is 4.4. 
Total reported housing units 
were 253,697 out of which 94% 
are single houses and less than 
2% are reported to be huts and 
other poor quality housing. 

As per housing tables (Gov-
ernment Publications) the hous-
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Fig. 2 Land use of Tsunami affected DS Divisions

ing stock in the district is more than the households with 9% of 
units remaining vacant, 72% of the units are of permanent nature, 
26% of the dwelling units (mostly in the rural areas) had semi 
permanent materials. From the occupied housing units, 94% were 
single family units.

Housing Damage
The coastal DS division of Hikkaduwa, Balapitya, Habaraduwa 

& Galle Four Gravets are the maximum affected DS divisions.
The number of fully damaged housing units is estimated to be 

Fig 3: Population and Housing Characteristics

41,393 and partially damaged 
housing units at 36,168. Thus 
the total damaged houses are 
77,561. Apart from this a large 
number of schools (200), and 
hospitals (72), also got dam-
aged. Of these 69% of the 
units were located within 100 
mt of the coastal line. This is 
due to the fact that the density 
along the coast is very high. 
The affected residences within 
100 mts. belt were owned by 
people working in various sec-
tors, but outside 100 mts. there 
were very few fishermen. The 
maximum loss has been to the 
coir industry, followed by the 
fishing sector. This sector em-
ploys mainly population from 
the poorer group, thus leading 
to higher levels of poverty.  

 
FINDINGS OF THE STUDY

Housing Policy
As per the Government poli-

cy on Housing, no new houses 
were to be constructed within 
the buffer zone: i.e. 100m on 
the western coastline, and 200m 
on the eastern coastline. This 
was with the idea of shifting the 
population away from the vul-
nerable areas. As large number 
of NGO’s had expressed the 
desire to assist the commu-
nity and keeping in view of the 
limitations of the government 
machinery it was decided that 
the Government shall act as a 
facilitator and not a provider for 
housing. The new houses to be 
constructed would strictly be as 
per the new NHDA guidelines 
which specify the minimum size 
of the housing to be provided. 
The affected population would 
be resettled by passing through 
a variety of shelters starting 
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from the immediate shelters on 
the first day to the permanent 
houses within 2 years. 

Due to the enforcement of 
the buffer zone the fisherman 
and other people traditionally 
dependent on economic activi-
ties near the sea and living near 
the coast suddenly had to scout 
for other lands away from the 
coast where they would be al-
lowed to construct the house. 
As expected theses lands were 
expensive. The reconstructed 
houses had to be as per the new 
NHDA guidelines thus making 
the units more expensive. The 
compensation provided by the 
government was Rs. 250,000 
(Sri Lankan Rs.) for fully dam-
aged house and Rs. 100,000 
(Sri Lankan Rs.)  for partly dam-
aged unit. The money provided 
by the government was far less 
as the cost of construction (due 
to the high cost of labor and ma-
terial) past Tsunami was high. 
This mismatch between the 
compensation provided and the 
requirements together with the 
restrictions imposed on areas 
where construction was not al-
lowed lead to high dependence 
on the housing provided by the 
NGO’s. 

The financial assistance 
provided by the government 
was  irrespective of the financial 
strength and needs of the family 
nor did it have any consideration 
to the family size. The houses 
provided by the NGO’s were 
designed and built by NGO’s 
through contractors. At many 
locations the design was not 
relevant to the lifestyle of the 
community for whom the units 
were meant. In future this would 
lead such houses being kept 
vacant or the houses would be 

Fig. 4: Type of damage affected GN divisions

Fig 5. Damage according to DS division

sold in the market. In both the 
cases the objective of providing 
a dwelling unit is not fulfilled in 
spirit. Though the government 
specified the minimum size of 
the unit, many NGO’s provided 
housing units of different sizes 
according to the financial capac-
ity of the NGO’s, this is lead to 
the resentment among the af-
fected population, as neighbour 
having similar loss to property 
where getting different product. 

Resettlement Process
As per the R&R policy tempo-

rary shelters were to be provid-

ed within 1 month after disaster, 
further transitional shelter was 
to be provided between 2 to 
4 months after the disaster. It 
was expected that permanent 
shelters would be ready within 
a period of 10 to 12 months. 
During the primary survey (Sept 
’05) it was found that the major-
ity of population was still leaving 
in transitional shelters, having 
low levels of public amenities 
and services. Such transitional 
shelters though housing a large 
population have a lack of con-
cern for schools, market places 
and other community facilities 
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as these sites are located away 
from villages / Urban areas.

Despite the government pol-
icy the temporary structures 
(tents) existed even 8 months 
after the Tsunami. Currently 
11% of the households surveyed 
are living in temporary shelters, 
56% in transitional shelters and 
33% in permanent shelters.

As per the policy a household 
is expected to shift atleast 3 
times before they settle in their 
permanent house. Such shifts 
often disturb the social network 
that the family develops at each 
location. However education for 
children and opportunities for 
employment also get disturbed. 
The multistage process of Re-
habilitation involving temporary 
shelter, transitional shelter and 
then permanent shelter leads to 
delay and wastage of resources 

Fig 6: Transitional Structure

Fig 7: Temporary Structure

Fig 8: Permanent Shelter

apart from other socio-psyco 
difficulty

Livelihood Pattern
The change in the occupa-

tional pattern of the population 
has undergone a major change. 
The percentage of unemployed 
has increased from 3% to 14% 
post Tsunami. Population em-
ployed in fishery activity has 
gone down however the popula-
tion employed in service sector 
has increased, this shift has 
taken place from fishing to the 
tourism sector. Due to relocation 
post Tsunami larger proportion 
of population (38%) are travel-
ing more than 2.5 km to work (as 
compared to 20% earlier)

Land and Development pro-
cess and Suitability 

As per the R&R policy de-
cided by the Sri Lankan govern-
ment, the land for reconstruction 
had to be provided by govern-
ment and construction on the 
land would be the responsibility 
of the NGO’s. Government was 
also responsible for provision 
of all trunk infrastructures. Due 
to the bureaucratic process 
considerable time was spend 
in identifying government lands 
which could be used resettle-
ment.

Due to high population den-
sity, number of water bodies and 
marshy lands very few suitable 
land parcels were available with 
the government for reconstruc-
tion purpose. Restrictions were 
placed on construction without 
the buffer zone pushed the land 
price up. However low availabil-
ity of land for the reconstruction 
sites delayed the Rehabilitation 
and Resettlement programme 
considerably. Apart from the 

availability, these lands were not 
suitable for housing activities. 
Land suitability analysis was 
carried out using five important 
factors having specific rank 
value; rank sum method was 
applied for calculating the rank 
weightage. A comprehensive 
value of the weightages of all 
the factors together would in-
dicate the suitability of the site. 
The factors used were the fol-
lowing:
1.	 Height from MSL
2.	 Distance from Coast line
3.	 Distance from Urban center/

settlement
4.	 Distance from Main road
5.	 Surrounding land use/soil 

type
This method was applied to 

14 rehabilitation sites of four 
DS Divisions that is Weligama, 
Matara, Devinuwara, Dikwella. 
Only 3 sites had a total value of 
more than 1 and other 3 sites 
were having value near to 1, 
all other 8 sites were having 
values from 0.4 to 0.9. Most of 
the lands were found unsuitable 
as they were located in marshy 
lands and had lack of trunk infra-
structure, poor terrain and poor 
accessibility. As these lands 
were located far from original 
settlement with poor terrain 
there is low possibility of hav-
ing better linkages in immediate 
future. (Recently government 
has revised the buffer zone by 
narrowing it.)

At some sites, where two 
or three NGO’s are involved in 
the constitution process, some 
infrastructure like a primary 
school, few shops have been 
constructed.
Role of NGO’s in Sri Lanka

Post Tsunami, a large num-
ber of NGO’s (Local, National 
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and International) came forward 
to help the nation. Currently 
more than 250 NGO’s are reg-
istered for provision of shelter, 
livelihood and other aid. In an ef-
fort to streamline the aid, NGO’s 
bid for various projects floated 
was by the district secretariat 
through G.A. The NGO’s are 
the providers for shelter; such 
as temporary housing, transi-
tion housing and permanent 
housing. The beneficiaries are 
chosen from the list of govern-
ment identified beneficiaries. 
The NGO’s monitor the sites 
and new construction as well as 
the flow of money to the benefi-
ciaries. NGO’s are responsible 
for site-level infrastructure and 
not at trunk level. The local body 
is responsible for provision of 
trunk infrastructure.

As agreed by the government 
and funding agencies, the land 
for the building construction 
purpose is to be provided by 
the Government. Involvement 
of different organization is as 
per the above system has laid to 
duplication of roles specially, in 
the selection of beneficiaries.

Also the roles and responsi-
bilities between the provencial 
and central government with 

Fig 9: Organizational Linkages

reference to reconstruction pro-
gramme have been duplicated. 
The NGO’s are able to start 
construction only after land is 
made available to them by the 
government. This has again 
lead to delays as government 
owned limited lands in the 4 
divisions of Weligama, Matara, 
Devinuwara, Dikwella and has 
not been able to provide land at 
suitable places.  

Local NGO’s (Sewa Lanka, 
Local Religious Organization) 
were ahead in the construction 
process as these organiza-
tions had the strength of local 
logistic support. Some of the 
NGO’s are involved in small 
reconstruction programme of 
about 20-30 units, where a fair 
share of funds is spent on non 
developmental /construction but 
on administrative expenditure of 
the NGO itself.  

Rehabilitation and Resettle-
ment Process: Satisfaction 
Level

The rescue operation in place 
immediately after Tsunami was 
rated as satisfactory by 68%of 
the respondents. Higher dis-
satisfaction was reflected with 
the distribution of monetary help 

for basic necessities, which was 
irrespective of the family size.

Only 7% of the respondents 
reported to be highly satisfied 
with the Rehabilitation and 
Resettlement process, 47% 
of the respondents reported 
to be moderately satisfied. 
Higher satisfaction levels have 
been reported from settlements 
where the local NGO’s are work-
ing. Despite the programme 
implementation process being 
strongly dependent on NGO 
the disaster awareness has 
not percolated to the affected 
population.

POLICY GUIDELINES
The key issues to be kept in 

focus during the R&R processes 
are 
a)	Financial assistance and 

immediate monitory help 
provided should be with 
regard to the post disaster 
family size, assistance to be 
provided for special medical 
care needed for injured and 
traumatized members of the 
family.

b)	Time taken for rehabilitation: 
It is suggestated that the 
community be shifted di-
rectly to permanent shelters 
from temporary shelters so 
that time and resources are 
saved. This would also have 
socio-psyco benefits for the 
community.

c)	 Rehabilitation sites to be 
selected on lands upto 500 
meters from the original loca-
tion so that the linkages with 
livelihood/ occupational op-
portunities and other social 
linkages are maintained. 

	 Environmentally suitable, 
less vulnerable lands to be 

...contd. on page 70
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Creating Safer Cities 
and Communities

Prof. S.K.Modak*

*	 Director, Education and Innovation, Akruti Citygold Institute of Infrastructure Management, Mumbai

According to the Interna 
tional Urban Develop 
ment Association, more 

than half the world’s popula-
tion is living in cities and urban 
areas today and this number 
will certainly grow in cities of 
low income countries.  Of our 
immediate concern is the fact 
that out of the 23 mega cities 
of the world, six cities shelter-
ing eleven crore  people will be 
located in South Asia and  at 
least 3 of them viz. Mumbai, 
Calcutta and New Delhi will be 
located in India with populations 
exceeding 164 crore, 133 crore, 
and 128 crore respectively.  

An explosive growth of popu-
lation in our mega cities will 
naturally create a huge imbal-
ance between the supply and 
demand of all kinds of public util-
ity services including supportive 
safety management systems.  
The prospective mega cities in 
India will therefore need careful 
watching and advance prepara-
tion in terms of preventive coun-
ter measures against different 
kinds of natural and man-made 
disasters.  The slogan ‘A safe 
city is a just city’ should there-
fore be the sole driving factor in 
planning and allocating funds for 
mega cities in future.

Disasters are of varied na-
ture.  They may come in the 

natural form of floods, draughts, 
famines, earthquakes, ava-
lanches or a tsunami.  But 
disasters could also be in the 
form of building collapse, bomb 
explosions by terrorists, road 
and rail accidents, air crashes, 
landslides etc. Disasters can 
take place on a small scale or a 
large scale.  

Some of them can certainly 
be foreseen by using modern 
advanced technologies like 
remote sensing and geographi-
cal Information system and 
taken care of by issue of pre-
warning signals and activating 
a pre-determined action plan to 
mitigate and minimize possible 
damage to populace.  Experts 
in the field of design, construc-
tion and maintenance of urban 
infrastructure, urban safety en-
gineering and disaster manage-
ment therefore need to come 
together and identify suitable 
new technologies for bracing up 
with problems of mega cities in 
India and Asia.  

Most of the large cities in-
cluding the mega ones have 
today reached saturation levels 
of population and are suffering 
from urban poverty, unemploy-
ment, housing shortage, crises 
in social services, high incidence 
of crimes, thefts, burglaries, ran-
som threats, large scale human 
trafficking and violence against 

women and children.  All this has 
led to degeneration of social life 
in these cities.  

Mega cities in India
The question is, after 60 

years of independence how 
is India placed to effectively 
grapple with ‘safety’ issues in 
its mega cities and urban ag-
glomerations?  Each major city 
in our country today is aspiring 
to transform itself into a world-
class city.  Ahead in the race 
for such status are Mumbai, 
Kolkatta, and Delhi having a 
crore plus population, followed 
by Chennai, Hyderabad and 
Bangalore having a 50 lakh plus 
population, and Ahmedabad, 
Pune, Kanpur, Nagpur, Luc-
know, Surat and Jaipur waiting 
in the wings with 20 lakh plus 
population.  All these cities face 
serious problems of housing, 
slums, transport, water supply, 
sanitation and public hygiene, 
air and water pollution, and 
very poor social infrastructure 
in terms of schools and public 
hospitals.  

According to 2001 census 
there were as many as 35 mega 
and million plus cities in India 
accounting for 10.79 crore per-
sons.  About 38 percent of the 
total urban population lived in 
these 35 cities.  Greater Mum-
bai ranked first with 1.64 crore 
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population, followed by Kolkatta 
1.33 crore, Delhi 1.28 crore, 
Chennai 64 lakh, Bangalore 
57 lakh, Hyderabad 55 lakh, 
Ahmedabad 45 lakh, Pune 37 
lakh, Surat 28 lakh, Kanpur 27 
lakh, Lucknow 22 lakh, Jaipur 
23 lakh, and Nagpur 21 lakh. 
These cities with exploding 
populations have now become 
vulnerable to all kinds of distur-
bances and disasters.  It can 
therefore be a worthwhile exer-
cise to calculate the correlation 
coefficient between the degree 
of urbanization on the one side 
and degree of unemployment, 
increase in slum population, 
number of road accidents, traffic 
offences, incidence of cogni-
zable offences like thefts, rob-
bery, rapes, grievous injuries, 
murders, abductions, ransom 
cases, violence against women 
and children etc. on the other 
for each of these cities.  It will 
also conform whether these cit-
ies are becoming increasingly 
unsafe or not.

It is a fact that crime is on 
the rise in the 35 mega cities 
of India. According to reports, 
one person is murdered every 
16 minutes and one kidnapping 
followed by demand for ransom 
money takes place every 23 
minutes. We have one of the 
lowest police to population ratio 
in the world resulting in the law 
and order situation going from 
bad to worse. The accompany-
ing tables are illustrative of the 
gravity of the situation.

Government initiative
Realizing the need to em-

power our large cities to act 
as catalysts for growth, a new 
initiative was taken by the Min-
istry of Housing & Urban Poverty 

Crime in 35 mega cities
Year	 Incidences	 Rate per lakh
		  of  population
2001	 289715	 277.0
2002	 297679	 275.9
2003	 291246	 270.0
2004	 309929	 287.3
2005	 314708	 291.7

Police per lakh of population
Italy	 559
Malaysia	 354
South Africa	 287
United States	 244
England & Wales	 234
Sri Lanka	 178
India	 122
Source: Sunday Times of India, August 19, 2007

Alleviation, Government of India 
in 2005-2006 by way of setting 
up the Jawaharlal Nehru Na-
tional Urban Renewal Mission 
(JNNURM).  Its objective is to 
fund projects of urban infrastruc-
ture  upgradation.  Recently it 
released the biggest largesse 
to Maharashtra and to Greater 
Mumbai, the compelling reason 
being the 944 mm rainfall on 
26th July 2005 causing an un-
precedented deluge in the city 
and loss of life and property on 
a never-before scale.  One spill-
over effect of the deluge was the 
debate it triggered throughout 
the country on the urgency to 
provide funds not only for civic 
amenities in urban agglomera-
tions but also to keep ready di-
saster management plans for 
all kinds of calamities that may 
befall them.  It also shows that 
what is lacking among our civil 
administrations is not resources, 
but the vision to foresee and 
forestall disasters through ad-
vance preparation.

A careful review of the mis-
sion statement of JNNURM 
however shows that although it 
gives a long list of sectors and 

projects like slum improvement, 
water supply, sewerage, drain-
age, community toilets, storm 
water drains and solid waste 
management etc. as eligible for 
financial assistance, it takes no 
specific cognizance of projects 
for disaster management or 
damage control systems.

Of course, there is a National 
Disaster Management Division 
operating under the Ministry 
of Home Affairs which claims 
to have brought about a para-
digm shift in the approach to 
disaster management. The new 
approach is multi-disciplinary 
and includes in its framework 
disaster prevention strategy, 
early warning system and di-
saster mitigation, and brings 
within its fold various agencies 
at the national, state and district 
levels. It highlights the fact that 
it is mostly the poor and the un-
derprivileged which are worst af-
fected by natural calamities and 
therefore need special attention. 
All this however may ultimately 
prove rhetorical if effective 
coordination is found wanting 
between the Ministry of Housing 
& Urban Poverty Alleviation and 
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Ministry of Home Affairs at the 
time of calamity. The decision 
to set up a National Disaster 
Management Authority to coor-
dinate government policies for 
disaster reduction and mitiga-
tion is alright as far as it goes. 
It is welcome too, but whether 
it will really prove effective or 
remain an expression of pious 
platitude is for time to tell.

What makes our cities unsafe 
and unjust?

It is necessary at this stage to 
enumerate the situations which 
are making our cities increas-
ingly unsafe and unjust. One 
of them is lack of social justice.  
Building a just society signifies 
something more than mere ad-
ministration of laws. It means, 
every individual, group or com-
munity must get a fair treatment 
and a just share of the fruits 
of development. Social justice 
ultimately means being entitled 
to the same rights and services 
as other citizens. But this is not 
happening.

That the urban citizens are 
being denied social justice in a 
number of ways is evidenced by 
the various contributing factors 
such as:
a)	Lack of access to proper 

housing
b)	Lack of availability of safe 

drinking water
c)	 Absence of adequate health-

care and  sanitation
d)	Poor street lighting systems
e)	Lack of proper signage or 

guidance systems at public 
places

f)	 Discrimination based on 
caste, ethnic group or reli-
gion

g)	Continuous migration in-
flows

h)	 Inept and inert bureaucracy 
with vested interest in proce-
dural delays

i)	 Overburdened judiciary faced 
with mounting backlog of 
cases

j)	 Understaffed and underpaid 
law enforcement machinery

k)	 Short sighted vision of the 
political class, and

l)	 Widespread corruption and 
nepotism infecting the entire 
system
This has led to a wide chasm 

between the privileged few 
and the underprivileged many, 
breeding jealousy and antago-
nism and culminating in agita-
tions and violent demonstrations 
against the powers that be. 
Those who are victimized and 
marginalized feel helpless with 
no one legitimately championing 
their cause. Their simmering 
discontent, although invisible, 
can always flare up and endan-
ger the peace and tranquility 
of the habited area. It is in this 
backdrop that one needs to 
examine how our population 
loaded urban agglomerations 
with high incidence of crimes 
can be turned into ‘livable’ cit-
ies. 

It is obvious that no single 
recipe can work for all the situa-
tions, since the contextual basis 
will be different from city to city 
needing suitable alteration in the 
planning decision. But one point 
should be borne in mind that 
every decision must promote 
‘inclusive’ growth, meaning that 
it takes due care of all those 
living an unsafe and disadvan-
taged life.  The list of recipes can 
include provision of affordable 
and decent housing, clean and 
safe drinking water, efficient mu-
nicipal governance, satisfactory 

street lighting system, effective 
law and order enforcement, 
and implementation of schemes 
of slum redevelopment and 
their transformation into vibrant 
neighborhoods and so on. 

The neighborhood concept 
and redevelopment strategy

Neighborhood constitutes the 
basic building block of any town 
or country planning exercise. It 
does not approve the setting up 
of a sprawling single use resi-
dential buildings development; 
instead it recommends the es-
tablishment of residential hous-
ing area having a conveniently 
located centre which throbs 
with lively activities of different 
kinds. The centre should be at a 
walkable distance of quarter or 
half kilometer and have public 
buildings, shopping centers, 
open spaces, schools, parks, 
entertainment centers, libraries, 
places of worship and appropri-
ate signage everywhere. The 
internal road network of the 
neighborhood should be pedes-
trian friendly and facilitate use of 
bicycles. A good neighborhood 
design should incorporate all 
these features leading to sav-
ings in time and money costs 
of movement, infusion of an 
atmosphere of friendship and 
brotherhood and a sense of 
security and wellbeing. 

Government’s housing pol-
icy, especially the one relating 
to slum rehabilitation, should 
therefore insist on the incor-
poration of the neighborhood 
concept in letter and spirit in ev-
ery redevelopment plan.  Care 
should also be taken to see that 
politics does not get mixed up 
with decision making, especially 
at the local level. 
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Slums are an intractable 
problem in all mega cities of 
India, since the inhabitants are 
considered as squatters and 
their occupation of land as ille-
gal. For example, in Mumbai the 
squatters occupy private lands 
to the extent of 50%, state gov-
ernment lands 25%, municipal 
lands 20% and central govern-
ment and housing board lands 
5%. Until the 1970s the state 
government policy was to de-
molish slums, clear the land and 
make efforts to settle the dwell-
ers at alternative locations. But 
this policy did not work. Around 
1985, the policy of slum upgra-
dation was implemented with 
assistance from World Bank. 
Under this, the slum dwellers 
were given the legal title of their 
properties and then allowed to 
improve their housing standards 
at own cost through setting up 
their own cooperative societies. 
The scheme had to be given up 
because the government could 
not sustain it financially. 

This led it to think of taking 
the help of builders and devel-
opers through introduction of 
the innovative Slum Redevelop-
ment Scheme. It amounted to its 
tacit withdrawal from the social 
responsibility of providing hous-
ing to the urban poor. Under this 
Scheme, private developers are 
expected to house slum dwell-
ers in small flats of 225 square 
feet area on the same sites by 
rebuilding high density, new 
medium-rise apartment blocks 
having rehabilitation and free 
sale components, the latter 
including flats and shops for 
commercial sale in open market. 
This scheme, in operation since 
1991 and based on the prin-
ciple of cross-subsidization of 

housing for slum dwellers, has 
achieved limited success so far. 
The rehabilitated families are 
happy that they got new shel-
ters, but they are facing several 
intractable problems related to 
governance and social justice. It 
is not enough that the develop-
ers provide shelter. They must 
also provide the physical and 
social infrastructure in terms 
of roads, schools, health clin-
ics, street lighting and markets 
which are very slow in coming. 

The end result is that a 
new colony does spring up in 
place of shanty hutments, but 
not a vibrant neighborhood. In 
short, the Slum Redevelopment 
Scheme has certainly offered a 
feasible solution to the problem 
of housing in our mega cities, 
but falls short in its implemen-
tation strategy. Commercial 
concern seems to outweigh the 

human factor in social engineer-
ing. Neighborhood concept 
becomes a victim in our efforts 
to create safer cities and com-
munities.  
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Ministry of Housing &  
Urban Poverty Allevia 
t ion has entrusted 

BMTPC with Construction of 
Demonstration Houses using 
Cost-Effective Building Materi-
als and Disaster Resistant Con-
struction Technologies under 
Valmiki Ambedkar Awas Yojana 
(VAMBAY) - now merged with 
JNNURM. Presently, under this 
project, demonstration houses 
are being constructed in five 
states as mentioned below:
•	 70 Demonstration houses in 

Nagpur, Maharashtra 
•	 100 Demonstration houses 

in Dehradun, Uttarakhand

•	 100 Demonstration houses 
in Bilaspur, Chhattisgarh

•	 70 Demonstration houses in 
Kudalu, Karnataka

•	 100 Demonstration houses 
in Trichi, Tamilnadu 
The status on various proj-

ects is as under:
a.	 Nagpur: The construction of 

70 houses have been com-
pleted at Kalmna, Nagpur 
and handed over to Nagpur 
improvement Trust, the nodal 
agency of the State Govt.

b.	 Dehradun: 100 houses at 
three locations in Dehra-
dun, Uttarakhand have been 
completed. The leapers have 

Construction of Demonstration 
Houses under VAMBAY

already occupied these hous-
es.

c.	 Bilaspur: The work upto 
ground floor roof level in all 
8 blocks consisting of total 
100 dwelling units has been 
completed. 

d.	 Kudalu: Structural work of all 
the 70 dwelling units have 
been completed. Finishing 
work is in progress.

e.	 Trichi: Out of 100 houses, 
construction of 80 houses 
has been completed upto 
roof level. In balance 20 
houses superstructure work 
is in progress.

Completed Demonstration Houses under VAMBAY at Kalmna, Nagpur, Maharashtra
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Construction in progress at Kudalu, Karnataka

Construction in progress at Trichi, Tamil Nadu

Construction in progress at Bilaspur, Chhatisgarh

Completed Demonstration Houses under VAMBAY at Dehradun, Uttarakhand
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Development 
without Disaster : 
Spatial Planning 
Issues and Options

*	 Director, Education and Innovation, Akruti Citygold Institute of Infrastructure Management, Mumbai

Pawan Kumar**J.B. Kshirsagar*

India has experienced high  
growth rate of urban popula 
tion in the past decades.  

Economic reforms and liber-
alization during 1990s, mas-
sive inflow of foreign capital, 
increase in employment etc. 
provided an impetus to urban-
ization. Amongst the States 
and Union Territories, the Na-
tional Capital Territory of Delhi 
is the most urbanized with 93% 
urban population followed by 
the UTs of Chandigarh (89.8%) 
and Puducherry (66.6%).   Hi-
machal Pradesh on the  other 
hand is the least urbanized 
state (9.8%) followed by Bihar 
(10.5%) among all states and 
UTs as per Census 2001.  

There is no denying fact that 

the management and reduc-
tion of disaster risk in highly 
organized cities has not got the 
required attention.  Disaster 
management aspects have 
not been comprehensively ad-
dressed in the past and hence 
it is necessary to develop close 
relation between quantum of 
development and    intensity of 
disasters.

The World Conference on Di-
saster Reduction held in Janu-
ary 2005 in Kobe, Hyogo-Japan, 
adopted a “Framework for Ac-
tion 2005-2015: Building the 
Resilience of Nations and Com-
munities to Disasters” commonly 
known as the Hyogo Framework 
for Action (HFA).  This frame-

work incorporated five thematic 
areas that set an initial core of 
principles and goals, each one 
of them comprising several key 
components.  The five priorities 
for action are:

•	 Political Commitment and 
Institutional Development 
(Governance) to ensure 
that disaster risk reduction is 
a national and a local prior-
ity with a strong institutional 
basis for implementation.

•	 Risk Identification to iden-
tify, assess and monitor di-
saster risks and enhance 
early warning.

•	 Knowledge Management 
including use of knowledge, 
innovation and education to 
build a culture of safety and 
resilience at all levels.

•	 Risk Management Applica-
tions to reduce the underly-
ing risk factors, and

•	 Preparedness and Emer-
gency Management  to 
strengthen disaster prepared-
ness for effective response at 
all levels.

The uncontrolled develop-
ment in number, area, magni-
tude, etc. increases the vulner-
ability of the built environment 
in terms of structural damage. 
Uncontrolled and haphazard 

Table 1: Urbanization in selected Indian States, 2001
S.N.	 States	 Urbanization 	 Category
		  Percentage
1	 Delhi	 93.6	 High Urbanized
2	 Goa	 49.8	 More Urbanized
3	 Mizoram	 49.5	 More Urbanized
4	 Tamilnadu	 43.9	 More Urbanized
5	 Maharashtra	 42.4	 More Urbanized
6	 Gujarat	 37.4	 More Urbanized
7	 Karnataka	 34.0	 More Urbanized
8	 Haryana	 29.0	 More Urbanized
9	 West Bengal	 28.0	 More Urbanized
10	 Andhra Pradesh	 27.1	 More Urbanized
11	 Nagaland	 17.7	 Less Urbanized
12	 Orissa	 15.0	 Less Urbanized
13	 Sikkim	 11.1	 Less Urbanized
14	 Bihar	 10.5	 Less Urbanized
15	 Himachal Pradesh	 9.8	 Less Urbanized
Source: Census of India, 2001



Building Materials News   65

development causes concentra-
tion of higher order  physical, 
economic and social activities, 
complexity and interconnection 
of urban systems, location of 
human settlements in fragile/
critical areas, urban environ-
mental deterioration, structural 
inadequacies, poor construction 
and maintenance practices; 
etc. which further increase  risk 
factors. The same is   also as-
sociated with political and insti-
tutional shortcomings to create 
more complexity.

SPATIAL PLANNING AP-
PROACH

Development without di-
saster requires scientific and 
systematic approach to hazard 
analysis, vulnerability analysis, 
prevention measures, mitiga-
tion approach, preparedness 
planning, prediction, forecast-
ing and warning, emergency 
response and recovery process.  
Disaster prevention, mitigation, 
preparedness and relief are 
the four basic elements, which 
contribute to and gain from the 
implementation of sustainable 
development policies.  

Disaster Management Plan
The Disaster Management 

Act, 2005 was enacted by the 
Govt. of India which provides 
the legislative framework for 
disaster management through 
establishment of Disaster Man-
agement Authority each at the 
national, state, and district level; 
an Executive Committee, each 
at national and state levels; 
and an Advisory Committee at 
district level.  The Act has pro-
vision for specified functions at 
the local authority level as well 
as Guidelines for preparation 

of disaster management plans 
at national, state and district 
levels.  

National Plan for Disaster 
Management

The National Executive Com-
mittee will prepare the plan in 
consultation with the State Govt. 
and the Expert Bodies or orga-
nizations in the field of disaster 
management.  It will cover the 
entire country.  The National 
Disaster Management Author-
ity will approve this Plan and 
the same will be reviewed and 
updated annually.  However, 
Disaster Management Plan of 
various Ministries and Depart-
ments of Govt. of India must be 
prepared by incorporating the 
specific measures to be taken 
by the Department concerned 
for prevention and mitigation 
of disasters in accordance with 
the national Plan; mitigation 
measures; department’s role 
and responsibilities; etc.  

State Plan for Disaster Man-
agement

The State Executive Com-
mittee will prepare the State 
Disaster Management Plan and 
State Authority will approve the 
same.  It will be reviewed and 
updated annually.  It will include 
the vulnerability of different parts 
of the state to different kinds 
of disasters; prevention and 
mitigation measures and their 
integration with development 
plans and projects.  The disaster 
management plan of various 
Ministries and Departments of 
the State Govt. may  also be 
prepared. 

District Plan for Disaster Man-
agement

Every district of the state will 
prepare a disaster management 
plan.  It will be prepared by the 
District Authority, after consul-
tation with the local authorities 
and having the regard to the 
National Plan and the State 
Plan.  It will be approved by the 
State Authority and reviewed 
and updated annually.    District 
Management Plans of different 
offices and authorities at district 
level may also be prepared.  

Comprehensive Urban Man-
agement 

Town and cities are “Centers 
of Civilization and Engines 
of Growth” due to social, cul-
tural, economic and scientific 
advancement.  But rampart ur-
banization enhances the vulner-
ability of the society.  Demand 
for land in most of the urban 
areas leads to use of unsuitable 
terrain prone to natural hazards, 
which makes cities unsustain-
able.  Land that is unsuitable 
for buildings, close to industrial 
installations, flood prone areas, 
contaminated ground, etc, is 
available only to the urban poor 
which are prone to the effects 
of natural and manmade haz-
ards. Unsafe structures on 
the unsuitable terrain further 
increase vulnerability.  Hence 
a comprehensive urban man-
agement strategy is required to 
be developed by local authority 
to reduce vulnerability and to 
achieve healthier livable and 
sustainable society.

The development policy 
deals with economic, social and 
environmental goals.  A Disas-
ter prevention/mitigation policy 
should be formulated as a part 
of national policy which guides 
location and spatial distribu-
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tion of development.  Regional 
policies control the location 
of activities within a region as 
well as regulate activities of the 
private sector through location 
restrictions and minimum stan-
dards; which serve as a means 
of mitigating disasters.

Local policies have their 
own importance because of 
which specific hazard mitigation 
programmes are to be imple-
mented. Land use micro zoning 
establishes a detailed land use 
pattern within the natural hazard 
micro zoning framework.  Natu-
ral Hazard Micro Zoning is a 
detailed study of the probability 
of natural hazards in a given 
site based on study of sub-soil 
conditions.  It identifies probable 
intensity, frequency or return pe-
riod of disasters.  In fact, it helps 
to decide land use zones, zon-
ing ordinances, building codes, 
etc. for better prevention and 
mitigation measures. 

Master Plan Approach
Master Plan is a coordinated 

set of proposals for physical 
development of the town as a 
whole rather than parts of it, and 
taking into account not only the 
present needs but also the future 
requirements. The Master Plan 
of Delhi, Perspective 2021 was 
notified on 7th February, 2007.  
According to the India Seismic 
Zone Map, Delhi is  in Seismic 
Zone-IV which means high dam-
age risk zone.  In the past, NCT 
of Delhi has experienced sev-
eral earthquakes of magnitude 
5.5 to 6.7 on the Richter scale.  
Two major lineaments, namely  
Delhi-Haridwar ridge and Delhi-
Moradabad faults pass through 
the area, both having potential 
of generating earthquakes of 

the magnitude upto 6.5 to 6.7 
in future.  Such natural and 
man made disasters neither 
can be prevented nor predicted.  
However, with technological 
advancements to some extent, 
mechanisms can be developed 
to mitigate the  effects of the 
disaster.  Areas of vulnerability 
can be identified and necessary 
measures can be proposed by 
the agencies concerned.  The 
concerned local bodies should 
keep updating the building 
bye-laws to safeguard against 
disasters and ensure effective 
and strict enforcement.  The 
following policies and strategies 
for disaster management need 
to be incorporated:

Pre-disaster Preparedness
i.	 Micro-zonation surveys 

should be referred for land 
use planning and be con-
sidered while preparing the 
Zonal Plans and Layout 
Plans.Seismic micro-zona-
tion for selected areas having 
high growth rates should be 
taken up on priority. On the 
basis of vulnerability studies 
and hazard identification, 
which includes soil condi-
tions, probable intensity of 
earthquake, physiographic 
conditions of the area, fault 
lines, etc. local level land use 
zoning and planning should 
be undertaken.

ii.	 Building Bye-laws should in-
corporate the aspects of Multi 
Hazard Safety, and Retrofit-
ting. Priority should be given 
to public buildings (such 
as hospitals, educational, 
institutional, power stations, 
infrastructure, heritage build-
ings/monuments, etc., and 
those structures which are 

likely to attract large con-
gregation) for their ability to 
withstand earthquake of the 
defined intensity. Suitable 
action should be taken for 
retrofitting and strengthen-
ing of structures identified as 
vulnerable as per earthquake 
manuals and National Build-
ing Code.  A techno-legal 
regime has to be adopted 
for provision on Multi Hazard 
Safety aspects.

iii.  Delhi Fire Services being 
the nodal agency for disaster 
management should identify 
vulnerable areas such as 
areas with high density and 
poor accessibility in the city 
and propose suitable mea-
sures.  Proposed Disaster 
Management Centres should 
be established in every zone 
to deal with  disasters, includ-
ing bio-chemical and nuclear 
disasters.

iv.	Sensitize people, particularly 
school children, about the 
after effects of disaster.

v.	 Make people aware through 
media campaigns and adver-
tisements about emergency 
procedures and location of 
emergency shelters etc.

Post Disaster Management
It has been observed that 

disaster is generally followed 
by break down of communi-
cation lines and disruption of 
essential services.  Therefore, 
the key communication centres 
should be protected from natu-
ral disasters i.e. flood, fire and 
earthquake etc. and service 
restoration should be taken up 
on top most priority.  Neces-
sary set up should be created 
in each department concerned 
for such eventualities. Standard 
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type designs and layout should 
be prepared by the local bod-
ies and made available to the 
people so that crucial time is 
not lost in approval of layout 
plans and building plans after 
disaster. Disaster Management 
Centres have been proposed 
to serve people in the case of 
disaster and provide emergency 
shelters.

Community Based Approach
Community based disaster 

preparedness is one of the im-
portant tools for development 
without disaster.  In fact, it is 
a process in which risk com-
munities are actively engaged 
in identification, analysis, treat-
ment, monitoring and evalua-
tion of disaster risk in order to 
reduce their vulnerabilities and 
enhance their capacities.  The 
involvement of most vulnerable 
segment of the society due to 
disasters is paramount and the 
support of such vulnerable soci-
ety is necessary both in mitiga-
tion and supportive approach.  
Community participation pro-
vides the opportunities to take 
control of self reliance.  In this 
context, Panchayati Raj Institu-
tions help to handle the entire 
development process.  Knowl-
edge of local social structure, 
culture, skills and economy of 
the area help the local authority 
or agency to adopt the process 
of development as per their 
social norms and beliefs.  It pro-
vides a base for socio cultural 
acceptability of the decision 
making process.

DEVELOPMENT WITHOUT 
DISASTER IN THE CONTEXT 
OF JNNURM

Realizing the urgency of 

addressing urban  problems 
in the existing scenario, and to 
augment urban infrastructure 
backed by strengthening urban 
governance of towns and cities, 
the Ministry of Urban Develop-
ment, Government of India, 
launched the Jawaharlal Nehru 
National Urban Renewal Mis-
sion (JNNURM) in December, 
2005.The Mission aims at cre-
ating economically productive, 
efficient, equitable and respon-
sive cities in an integrated frame 
work with focus on economic 
and social infrastructure, basic 
services for the urban poor 
and implementing urban sector 
reforms for strengthening the 
urban local bodies.  The Mission 
is essentially a reform linked 
Mission. Reforms are envisaged 
both at the State Government 
and Local Government level.  
Both are required to undertake 
over a specific time period in 
order to avail substantial central 
assistance. The JNNURM con-
sists of two sub-missions: 
•	 Urban Infrastructure and 

Governance, and 
•	 Basic Services to the Urban 

Poor. 
JNNURM has an estimated 

provision of Rs.50,000 crore 
over a seven-year period start-
ing from 2005-06, making it the 
single largest central govern-
ment initiative in the urban sec-
tor.  During this period, funds 
would be available to ULBs and 
para-statals which may utilize 
these funds for implementing 
projects that meet the Mission’s 
requirements.  The Mission cov-
ers 63 cities, consisting to seven 
mega cities, twenty-eight million-
plus cities/UA and twenty-eight 
cities/UAs with less than one 
million population.  These cities 

need to have elected bodies in 
position to access funds.

The following components 
are admissible for funding under 
the Sub-Mission on Urban Infra-
structure and Governance.

•	 Urban Renewal i.e. rede-
velopment of inner (old) 
city areas. This includes  
widening of narrow streets, 
shifting of industrial/com-
mercial establishments from 
“non-conforming” to “con-
forming” areas to reduce 
congestion, replacement of 
old and worn-out water pipes 
by new/higher capacity ones, 
renewal of sewerage/drain-
age/solid waste disposal 
systems, etc.

•	 Water Supply (including de-
salination plants) and sanita-
tion.

•	 Sewerage and Solid Waste 
Management.

•	 Construction and improve-
ment of drains/storm water 
drains.

•	 Urban Transport, including 
roads, highways/express-
ways/ MRTS/metro proj-
ects.

•	 Parking lots/spaces on Public 
Private Partnership basis.

•	 Development of heritage 
areas.

•	 Prevention & rehabilitation of 
soil erosion/landslides only 
in case of Special Category 
States where such problems 
are common and

•	 Preservation of water bod-
ies.

Additionally, Urban Infra-
structure Development Scheme 
for Small and Medium Towns 
(UIDSSMT) a sub-component 
of JNNURM broadly covers vari-
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ous infrastructure components 
such as water supply, sanitation, 
drainage, prevention & rehabili-
tation of soil erosion/landslides 
(only in case of special category 
States), etc. for betterment of 
the cities and towns. Suitable 
disaster risk prevention and miti-
gation measures are considered 
in Urban Infrastructure Projects 
such as:

I.	 The urban development 
projects having long ges-
tation coupled with huge 
outlays are associated with 
large social benefits drawn 
upon potential disaster risk 
management plan on case 
to case basis. This ensures, 
in a major way, the prepara-
tion of a forward plan against 
the risks associated with the 
project proposals. Currently, 
Environmental Impact As-
sessment (EIA) is mandatory 
for major projects. Similarly, 
a Disaster Risk & Mitigation 
Plan (DRMP) may be made 
mandatory for major infra-
structure projects and to this 
would greatly ensure quality 
& better manageable urban 
infrastructure projects for the 
city development in overall 
towns. 

II.	 In post-disaster phase, an 
emergency plan for water 
supply, roads, sewerage, etc. 
is important for sustenance in 
the long run. However, it will 
give relief to survivors and 
help to carry out further relief 
and rehabilitation works. In 
this context, EMERGENCY 
PLAN for various compo-
nents of infrastructure must 
be prepared well in advance 
and should form part of the 
final detailed project report 

including addressing to or-
ganizational needs of Man-
Power component and Com-
munity groups.

III.	In City Development Plan 
(CDP), the areas vulner-
able to disasters should be 
identified by the authorities 
and entrusted with the task 
of preparation of develop-
ment plans of those areas. 
For preparation of the pro-
posals for development in 
disaster prone areas, town 
planning department should 
take specialized advice of the 
agencies such as Geological 
Survey of India, Meteoro-
logical Deptt, Earthquake 
Engg. Deptt, Structure Engg. 
Research Centres, etc. This 
should be followed by  pre-
paring  special schemes 
for water supply, sewerage, 
, open space  , keeping in 
view the distinct characteris-
tics of the areas and ensure 
that the buildings and other 
constructions, conforming 
to  specifications governing 
such construction.

IV.	Development Control particu-
larly Zoning Regulations and 
Landuse Sub-Division, which 
are an integral component of 
Master Plan and CDP, should 
include provision for treat-
ment of such disaster mitiga-
tion measures. The municipal 
byelaws should provide for 
safety measures in such ar-
eas in the construction and 
maintenance of water lines, 
sewer lines, etc.

CONCLUSION
Economic growth and sus-

tainable development cannot be 
achieved without adequate mea-
sures to reduce disaster losses.  

It is estimated that deaths due 
to natural disasters on account 
of earthquakes are 51%, floods 
29%, cyclonic storms 17%, 
volcanic eruption 2%, Tsunami 
0.8% and landslides 0.2%.  
Economic losses due to natu-
ral disasters are increasing at 
an alarming rate of 400% per 
decade.  Similarly, built environ-
ment causes maximum damage 
during natural disasters.  It is 
the primary responsibility of the 
Government. to demonstrate 
a strong commitment to frame 
policy for protecting its people, 
infrastructure and other national 
assets from the impact of natural 
disasters.  

The Hyogo Framework for 
Action (HFA), etc. is a   milestone 
depicting growing international 
concern to reduce the impact of 
natural disasters.  International 
agencies like UN – DHA (UN 
– Department of Humanitarian 
Affairs), FAO (Food and Agri-
culture Organization), UNDP, 
UNESCO, WHO, World Bank, 
etc. provide assistance in pre 
disaster stage, response opera-
tions, recovery programmes as 
well as in future development.  
In many cases, international as-
sistance in post-disaster recov-
ery may merge into long term 
development programmes.  The 
process of assistance depends 
on understanding between the 
agencies and national govern-
ment.  Hence it is necessary 
to develop a healthy mutual 
relationship throughout the pro-
cess of preparedness, response 
and recovery between nation’s 
agencies.  

The report of the 2nd Admin-
istrative Reforms Commission 
emphasizes the need to assist 
the civil defense structure for 
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working with the community for 
disaster related activities and 
has suggested a target of gener-
ating trained volunteers from the 
community to the extent of 1% of 
the population.  Efforts are on to 
revamp the civil defense struc-
ture of the country to bring it in 
sync, with present needs and 
make it an effective instrument 
for Disaster management.

In 2001, the Ministry of Ur-
ban Development and Poverty 
Alleviation published a notifica-
tion regarding structural design 
of foundation, masonry, timber, 
plain concrete, reinforced con-
crete, pre-stressed concrete 
and structural design to be car-
ried out in accordance with the 
various provisions mentioned in 
the National Building Code of 
India prepared by the Bureau 
of Indian Standards, Ministry of 
Consumer Affairs, Govt. of India.  
It is also stated that the various 
codes related to earthquake 
protection of buildings are also 
required to be adhered to.  The 
Notification further states that 
the building drawings submitted 
for obtaining building permission 
shall be signed by the owner, 
architect and the structural en-
gineer. The building plan must 
satisfy the safety requirement 
as stipulated in local building 
bye-laws and the information 
given therein must be factually 
correct.  However, it should also 
be certified that the structural 
design including safety from 
natural hazards based on soil 
conditions has been duly in-
corporated in the design of the 
building and these provisions 
should be adhered to during the 
construction and the structural 
engineer and architect will be 
responsible for structural safety 

in the event of natural hazards 
by way of earthquake.  It is the 
responsibility of the owner to 
ensure that the building should 
be constructed according to the 
sanctioned plan and structural 
design which incorporates the 
provisions of structural safety 
as required. Any subsequent 
change from the completion 
drawing shall be the responsibil-
ity of the owners.   

The formulation and imple-
mentation of building bye-laws 
comes under purview of urban 
local bodies concerned.  A build-
ing bye-law is a local law framed 
by a sub-ordinate Authority.  It 
regulates the construction as-
pects of the buildings.  The main 
purpose of building bye-laws is 
to secure convenience, safety 
and general welfare of the com-
munity.  Building bye-laws are 
tools used to regulate coverage, 
height, building bulk, architec-
tural design, and construction 
aspects of the buildings so as 
to achieve orderly develop-
ment.  Their mandatory nature 
can serve to protect buildings 
against fire, earthquake, noise, 
structural failures and other 
hazards.  

The Tsunami of December, 
2004 was a black day in the 
history of disaster particularly 
for India.  In India, 12,400 per-
sons died or went missing in 38 
affected islands of Andaman & 
Nicobar.  About 50,000 people 
were affected.  It was estimated 
that 10,000 Ha of agricultural 
land was lost and 354 km. roads 
were damaged.  Around 24 
jetties, 85 schools, 34 primary 
health centres, 37 MW power 
projects and water supply in 
257 villages was badly affected.  
The Town & Country Planning 

Organization, Ministry of Urban 
Development, Govt. of India 
of prepared the Layout Plans 
for Permanent Settlements at 
72 locations in various islands.  
The layout plans for permanent 
settlements in A&N Islands were 
taken up in accordance with cur-
rent town planning norms and 
as these settlements are come 
up as model townships, catering 
to the requirements of all facili-
ties and amenities like schools, 
shopping centres, health cen-
tres, open spaces, government 
and semi-government establish-
ments, etc.  As such the plans 
prepared by TCPO   took into 
account the topography, socio-
economic characteristics, forest 
resource, etc. and, above all, 
are responsive to the needs and 
requirements of the local com-
munity, keeping in mind future 
requirements.

With the 73rd and 74th Consti-
tution Amendment Act, 1992lo-
cal bodies have been empow-
ered to take up planning and 
implementation of development 
programmes within their ju-
risdiction.  These bodies also 
have powers to raise local 
resources through taxes, etc.  
The process of empowerment 
of panchayats involves transfer 
of schemes with their resources 
and personnel to panchayats by 
the concerned line departments.  
The States are at different lev-
els of devolution.  However, 
panchayats and gram sabhas 
are already playing a role in the 
implementation of a number of 
key programmes like poverty 
alleviation, wage and self em-
ployment programme as well 
as identification of beneficiaries 
for receiving benefits under gov-
ernment programmes including 
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disaster relief. 
Development without disas-

ter requires community mo-
bilization.  It requires aware-
ness generation at local levels 
through media, civil society, 
community leaders and other 
catalysts.  A phenomenon which 
is emerging in rural area is self-
help groups (particularly among 
women, user groups, agriculture 
labourer etc.).  These groups 
are bringing social, political and 
economic empowerment of the 
weaker sections and are gen-
erating a climate of confidence 
and self-help.  A good degree 
of social mobilization has been 
made possible because of the 
pro-active positioning of social 
mobilization in poverty allevia-
tion, self and wage employment, 
etc.   

In Disaster prone areas, loca-
tion of development, change in 
land use, as well as emergence 
of new settlements are the main 
areas of concern for preventing 
disaster.  Town Planners are 
often able to encourage devel-
opment away from hazardous 
areas by investing or creating 
favourable environment for 
investment in less vulnerable 
regions.  This is possible by 
extending economic incentives 
in terms of allocation of land in 
safer areas, loan and grants for 
disaster resistant construction, 
favourable credit, favourable 
taxation, technical assistance, 
etc.

... from page 57

identified for Resettlement 
sites. Desirable to locate the 
site such that it is atleast 5 
meters above the mean sea 
level. Lands if not available 
with government should be 
purchase from the market 
so that the constructions of 
the permanent shelters can 
starts immediately. 

	 Micro finance in form of small 
loans at low rate of interest 
for community members to 
start small businesses is 
required. This loans need to 
be provided without any col-
laterals.

d) 	The Reconstruction pro-
gramme should be based on 
original tenure, size of plot, 
size and quality of the built 
space. Guidelines need to 
be specified with reference 
to the maximum size of units 
that the NGO’s should pro-
vide.

	 Efforts to be made to have 
least disparity among the 
quality and size of construc-
tion by different NGO’s.

	 Opportunity to be provided 
to people to construct their 
own homes in an incremental 
fashion by providing cash as-
sistance. 

	 Material banks need to be set 
up and located near to the 
rehabilitation site.
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The Ministry of Home Af 
fairs entrusted BMTPC to  
organize one day Tech-

nical Workshops on Model 
Amendments in Town and Coun-
try Planning Act, Zoning Regu-
lation, Development & Control 
Regulation and Building Regu-
lation for safety against natural 
hazards in various States to as-
sist them them in modifying their 
existing Building Byelaws. 

The Council in earlier years 
organized workshops in the 
State of Assam, Arunachal 
Pradesh, Bihar, Chhatisgarh, 
Himachal Pradesh, Manipur, 
Meghalaya, Tamil Nadu, Tripura 
and Uttar Pradesh. 

More Technical workshops 
were organized in the following 
States:
a.	 Aizawl, Mizoram (October 

24, 2006) 
b.	 Kohima, Nagaland (Novem-

ber 23, 2006)
c.	 Port Blair, A&N Islands (Janu-

ary 17-18, 2007)  and
d.	 Gangtok, Sikkim (February 

16, 2007)
e. 	Chandigarh (June 7, 2007)

Officials from various State 
Govt. departments including en-
gineers and architects attended 
these workshops. State specific 
amendments in their Building 
Byelaws were discussed in 
detail. State Governments are 
taking actions to modify their 
respective bye-laws on the ba-
sis of recommendations of the 
Expert Group set by MHA.

Technical Workshop on Building Byelaws for 
Safety Against Natural Hazards
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	 /kqfud uxj izkphu dky 
	 ds dLcksa dk mUur :i 
gSA uxjhdj.k izfdz;k esa vkfFkZd]  
lkekftd  o  /kkfeZd dkj.k 
egRoiw.kZ jgs gSaA uxjksa esa m|ksx  /
ka/ks] fofHkUu izdkj ds vkokl] foi.ku 
iz.kkyh] ;krk;kr ds lk/ku] vusd 
/kekZuq;kf;;ksa dk lkFk&lkFk jguk 
,oa jktdh; lRrk dk lkehI; vkfn 
ns[kus dks feyrk gSA uxjh; iz.kkyh 
fdlh Hkh lH;rk dk fodflr :i 
n’kkZrh gSA

Hkkjrh; tux.kuk 2001 ds 
vuqlkj 10 yk[k ls vf/kd vkcknh 
okys ’kgjksa dh la[;k c<+dj 35 
gks xbZ gSA ’kgjksa esa rsth ls gks 
jgh c<+ksRrjh  ,oa  vfu;ksftr 
vkS|ksxhdj.k rFkk xkaoksa ls ’kgj 
dh vksj iyk;u izo`fRr us ns’k 
ds uxjksa ,oa egkuxjksa esa fofHkUu 
izdkj dh leL;k,a mRiUu dj nh 
gSa tSls vkokl dh deh] dkuwu o 
O;oLFkk dh fcxM+rh fLFkfr] xjhch] 
csjkstxkjh] LoPNrk dk vHkko vkfn 
izeq[k gSaA bu leL;kvksa ds dkj.k 
fuokfl;ksa ds lkekftd thou ,oa 
i;kZoj.kh; xq.koRrk ij foijhr 
izHkko iM+rk gSA tula[;k esa o`f) ds 
dkj.k lqfo/kkvksa ij vR;kf/kd ncko 
o LFkkuh; fudk;ksa dh dk;Z{kerk 
ij izfrdwy izHkko ls izxfr ckf/kr 
gksrh gSA ,slk ns[kk x;k gS fd yksxksa 
dks fofHkUu  izdkj  dh  lqfo/kk,a 
eqgS;k djkus esa ljdkjh ra= foQy 
lkfcr gks jgk gSA

’kgjh fodkl dk;ksZa esa turk 
dh Hkkxhnkjh fdlh Hkh dk;Zdze 
dh lQyrk dk ewyea= gSA ’kgjh 
iz’kklu dh lHkh xfrfof/k;ksa dk 
dsUnz euq“; gS vr% bls ewY;ghu 

vkn’kZ uxj

*	 izca/kd] jk“Vªh; vkokl cSad] ubZ fnYyh

jatu dqekj*

u gksdj ewY;ksUeq[k gksuk pkfg,A 
euq“; ,d lkekftd izk.kh gS tks 
viuh lkekftd vko’;drkvksa ls 
izsfjr gksdj dk;Z djrk gSA ‘kgjh 
iz’kklu esa ukxfjd vkSj iz’kklu 
nksuksa dks lkFk feydj ,d nwljs 
ij fo’okl djrs gq, rFkk ,d nwljs 
dks iwjd le>rs gq, dk;Z djuk 
vkt le; dh iqdkj gSA egkuxjksa 
ds vfrfjDr vU; laLFkkuksa ij uxj 
iapk;rh O;oLFkk fo|eku gSA ;fn 
uxjksa esa fu;kstu dk vHkko jgs 
rks ,d rjQ vO;oLFkk gksxh rFkk 
nwljh vksj egkuxjksa o fodflr 
‘kgjksa dh vksj iyk;u tkjh jgus ds 
lkFk&lkFk c<+sxkA blls cM+s ‘kgjksa 
esa tula[;k dk ncko c<+sxk ftlls 
miyC/k tu lqfo/kkvksa ij Hkkjh Hkkj 
iM+sxkA dkykarj esa bu lqfo/kkvksa 
dh xq.koRrk ,oa ek=k esa dVkSrh 
dh laHkkouk,a rks c<s+xh gh lkFk gh 
ekuo clko ls tqM+s vU; i{kksa tSls 
i;kZoj.k] ifjogu] dkuwu O;oLFkk] 
vijk/khdj.k vkfn Hkh udjkRed 
izHkko ls vNwrss ugha jgsaxsA vr% 
‘kgjh usVofdZax ,oa lEc)rk dh 
vR;Ur vko’;drk gSA

fnYyh ,oa mldh lhek ls tqM+s 
vU; jkT;ksa tSls gfj;k.kk] mRrj 
izns’k] jktLFkku ds fudVorhZ ‘kgjksa 
dk mnkgj.k gSA ;g ckr /;ku nsus 
;ksX; gS fd fnYyh esa c<+rs fodkl 
dh izfdz;k ls ;s fudVre ‘kgj 
vNwrs ugha jgs vkSj fnYyh ds fodkl 
dh ygj dk Qk;nk bu ‘kgjksa us [kwc 
mBk;kA fnYyh dh fodflr thou 
laLd`fr ,oa thou Lrj dh >yd 
vkt blds vklikl ds ‘kgjksa esa Hkh 
ns[kh tk ldrh gSA fnYyh esa lQy 
dbZ ifj;kstukvksa] drkvksa ,oa vU; 

ekuo clko laca/kh igyksa dks bu 
‘kgjksa us c[kwch vaxhdkj fd;k gSA 
ijUrq ;g dgus esa Hkh ladksp ugha 
gksxk fd bl izdkj dh ladYiukvksa 
dk vHkko ns’k ds vU; izns’kksa dh 
jkt/kkfu;ksa ls tqM+s NksVs&cM+s uxjksa 
esa gSA fnYyh ,oa blds vklikl 
fodflr gks jgh iz.kkyh dk mi;ksx 
O;ogkfjd rkSj ij izns’kksa dh jkt/
kkfu;ksa esa c[kwch vaxhdkj djus esa 
vc foyEc ugha djuk pkfg,A lkFk 
gh ;g Hkh t:jh gS fd ekLVj Iyku 
rS;kj djrs le; dfFkr ‘kgj ds 
lkFk&lkFk vklikl cls ‘kgjksa ds 
fu;kstu dh izfdz;k dh Hkh leh{kk 
dh tkuh pkfg, ftlls dkykarj esa 
fofo/k ukxfjd lqfo/kkvksa ds fy, 
uxjksa ds chp vkilh lkeatL; 
lqLFkkfir gks ldsA cM+s ‘kgjksa ds 
lkeus vk jgh ,oa Hkkoh leku 
leL;kvksa dk funku djuss ds fy, 
‘kgjksa dks feytqy dj dk;Z djus 
dh t:jr gSA

Xykscy okfeZax ,oa iznw”k.k ij 
fo’o ds vusd ‘kgj igys ls gh 
feytqy dj dk;Z dj jgs gSaA blds 
lkFk gh vU; rduhdh {ks=ksa esa Hkh 
vuqHkoksa dks c`gn Lrj ij ckaVus 
dh rqjar vko’;drk gSA bl laca/k 
esa] forj.k ,oa [kir Lrj esa mtkZ 
dks csgrj mi;ksx] ‘kgjh dwM+s dpjs 
dk fuiVku] i;kZoj.k vuqdwy Hkou 
fuekZ.k lkexzh dk mRiknu] izkd`frd 
foinkvksa ds le; tkueky dh {kfr 
dks de djus ds fy, csgrj rduhd 
vkfn dk jk“Vªh; Lrj ij fofHkUu 

vk



Building Materials News   73

‘kgjksa ds chp vknku&iznku djus lss 
lEekutd lq/kkj dh laHkkoukvksa dks 
lkdkj fd;k tk ldrk gSA blds 
lkFk gh xjhch] csdkjh] vijk/k] 
eknd inkFkksZa ds lsou dh jksdFkke 
dh fn’kk esa ;fn izkIr vuqHkoksa ,oa 
tkudkfj;ksa ds lkFk&lkFk dq’ky 
fuokjd rduhdksa dk foLr`r vknku 
iznku fd;k tk, rks lH; lekt dh 
izfdz;k esa vkus okys vojks/kksa dks 
gVk;k tk ldrk gSA

;fn ge lw{e Lrj ij {kerk 
fuekZ.k ds lanHkZ esa ns[ksa rks ns’k esa 
vufxur mnkgj.k ekStwn gSa tgka 
xSj&ljdkjh laxBuksa ,oa O;fDr;ksa 
us vius Lrj ij iz;kl djrs gq, 
lacaf/kr {ks= esa thou Lrj lq/
kkjus] lkekftd cqjkb;ksa dks nwj 
djus] xjhch nwj djus] ubZ rduhd 
fodflr djus vkfn ds fy, lQy 
foy{k.k izfrHkk dk izn’kZu fd;k gSA 
t:jr bl ckr dh gS fd lHkh lQy 
lewg ;kstukvksa dk nLrkosthdj.k 
fd;k tk, rFkk lHkh ljdkjh vkSj 
xSj&ljdkjh eapksa ij yksxksa ds lkeus 
bUgsa izLrqr fd;k tk, rFkk fofHkUu 
NksVs&cM+s ‘kgjksa esa bl izdkj dh 
lewg ifj;kstukvksa dks izksRlkfgr 
fd;k tk, rfd u dsoy NksVs cM+s 
‘kgjksa ds chp vkilh lg;ksxh dh 
gekjh ifjdYiuk ‘kq:vkrh nkSj esa 
izos’k dj ldsxh cfYd ukxfjdksa 
ds thou Lrj dks lq/kkjus esa Hkh 
dkjxj lkfcr gks ldsxhA foxr nks 
n’kdksa esa xSj&ljdkjh laxBuksa  us  
lekt lq/kkj dh fn’kk esa mYys[kuh; 
dk;Z fd;k gSA vkt ljdkj us Hkh 
bl rF; dks Lohdkj fd;k gS fd 
vxj mls viuh tu ;kstukvksa dks 
lQy cukuk gS rks xSj&ljdkjh 
laxBuksa ,oa turk dh Hkkxhnkjh 
dks lkFk ysdj pyuk gksxkA fnYyh 
ljdkj us vHkh gky gh esa Hkkxhnkjh 
;kstuk ‘kq: dh ftlesa Hkkjh lQyrk 
feyhA

‘kgjksa ls tqM+s fofHkUu i{kksa ,oa 

‘kgjksa ds le{k mifLFkr leL;kvksa 
ds funku ds fy, ‘kgjksa ds chp 
vkilh lg;ksx ,oa ‘kgj Lrj ij 
xSj jkT; vfHkdrkZvksa] LFkkuh; 
laLFkkvksa ,oa lHkh izdkj dh Lo;a 
lsoh laLFkkvksa gsrq dqN dk;Z bl 
izdkj gSA (1) dkuwu  O;oLFkk 
esa lq/kkj ,oa vijk/khdj.k dh 
jksdFkke (2) ifjogu O;OkLFkk (3) 
f’k{kk (4) LokLF; (5) i;kZoj.kA 
blds fy, t:jh gS fd fofHkUu 
cM+s ‘kgjksa esa iz’kklu ds ckgkz 
leFkZu feysA blds fy, ehfM;k 
ij izlkj.k] fofHkUu xSj&ljdkjh 
laxBuksa ,oa ljdkj ds fofHkUu i{kksa 
ds chp cSBd ,oa lsfeukj] jsthMsaV 
osYQs;j ,lksfl;’ku ,oa ljdkj ds  
chp ikjnf’kZrk] ljdkj&ukxfjd 
lgHkkfxrk ij dk;Z’kkykvksa vkfn 
dk vk;kstu t:jh gSA

;fn ge mDr ladYiuk dks 
foLr`r :i esa ns[ksa rks jk“Vªh; 
Lrj ij fofHkUu ns’kkas dh ljdkjksa] 
fofHkUu ns’kks a ds uxjks a] futh 
,tsafl;ksa ,oa vU; lacaf/kr i{kksa 
ds lg;ksx ls fØ;kRed lwpuk 
,oa Kkura= dh LFkkiuk dh tkuh 
vfuok;Z gS rkfd lQy ,oa vlQy 
nksuksa izdkj dh lwpukvksa ,oa Kku 
dk O;kid foLrkj l{ke :i ls gks 
lds rFkk ‘kgj&nj&’kgj lg;ksx 
dh ldkjkRed ifjdYiuk  ewrZ  :i  
/kkj.k dj ldsA var esa ;g Hkh t:jh 
gS fd fodflr uxj ls tqM+s vU; 
fodkl’khy ,oa vfodflr uxjksa 
ds csgrj fodkl ds fy, fodflr 
uxj vkfFkZd :i ls lgk;rk djsa 
vU;Fkk dkykarj esa fodflr uxjksa 
ds lqxfBr fodkl ij cqjk izHkko 
iM+sxk A vkvks ge lHkh ;g ‘kiFk 
ysa fd ge vius uxj ,oa ns’k dh 
fodkl izfdz;k dks csgrj cukus ds 
fy, vkil esa lg;ksx djrs gq, 
,dtqV gksdj dk;Z djsaxs o vius 
uxjksa dks vkn’kZ uxj cuk,axsA

P erformance           A p -
praisal Certification 
Scheme OF BMTPC

The Council is operating Perfor-
mance Appraisal Certification 
Scheme (PACS), which is a third 
party operated voluntary scheme 
for providing Performance Ap-
praisal Certificates (PAC) to a 
manufacturer/supplier/installer of 
a product which includes building 
materials, products, components, 
elements, systems, etc. A renewed 
thrust has been given to reach the 
large segment of the stakeholders. 
The PACS runs under the guid-
ance of a Board of Agreement and 
Technical Assessment Committee 
set up by the Ministry of Housing & 
Urban Poverty Alleviation. 

In recent past, the Council 
has received following applica-
tions for obtaining PAC and the 
same are under various stages of 
processing:
1.	 Riya Enterprises, Gandhid-

ham, Gujarat for Finger Joint-
ed Wooden Doors

2.	 Sintex Industries, Kalol, Guja-
rat for nine products on doors 
& safety tanks

3.	 Contech Chemicals,  Paldi, 
Ahmedabad for six products 
on cementing adhesives

4.	 Right Vision (India) P.Ltd. , 
New Delhi for HDPE Covers

5.	 Ishan Enterprises, Bilimora, 
Gujarat for Heat proof tiles for 
roofing

6.	 Reliance Industries, Hoshiar-
pur, Punjab for RECRON 3S 
Fibre

7.	 V.K.Plastics, Manesar, Gur-
gaon for Roofing sheets.
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Capacity Building 
Programmes

BMTPC has continued its  
efforts in organizing  
structured training pro-

grammes on various themes 
relating to new building ma-
terials and advancement of 
technologies and the need for 
disaster resistant construction 
to mitigate the effect of natural 
disasters. These programmes 
gives opportunities to work-
ing professionals for regularly 
updating their knowledge and 
understanding of subjects. 

Faculties for these training 
programmes are well known 
experts from academic institu-
tions as well as practising pro-
fessionals besides BMTPC’s 
own officers. More than 300 
professionals, in last one year, 
both from leading public and pri-
vate organizations attended the 
training programmes. Following 
training programmes have been 
organized in recent past:
•	 Use of Chemical and Min-

eral Admixtures for Concrete 
Construction, New Delhi, 
April 27 – 28, 2006 

•	 Water Proofing and Damp 
Proofing Materials and Tech-
niques for Buildings and 
Structures” at Pune, May 25 
- 26, 2006 

•	 Retrofitting and Repair for 
seismic strengthening of 
buildings and Structures”, 
New Delhi, 14-16 June, 
2006.

•	 Repair, Maintenance and 
Rehabilitation of Buildings & 
Structures, New Delhi, 22-23 
August, 2006

•	 Concrete Making Materials, 

Mix Design and High Perfor-
mance Concrete, New Delhi, 
6th to 8th September 2006.

•	 Team Building, New Delhi, 
November 9-10, 2006.

•	 5-day training programme on 
field application of innovative 
technologies was organized 
at Vidisha from 26 Nov. to 3 
Dec.2006.  

•	 7-days Skill Upgradation 
programme for semi skilled 
workers at Bhilai, 15-21 De-
cember, 2006. 

•	 “Water Proofing and Damp 
Proofing Materials and Tech-
niques for Buildings and 
Structures”, 22nd - 23rd Janu-
ary, 2007, Kolkata.

•	 The Council jointly with Nir-
man Vikas Anushandhan 
Sansthan, Raipur organized 
a One Month Training Pro-
gramme for Capacity Build-
ing of 30 masons from rural 
areas near Raipur from 23rd 
March 2007 onwards.

•	 7-days training programme 
for construction workforce 

was organised at Srinagar, 
Garhwal from 12-18 August, 
2007.

•	 Innovative Techniques for 
Construction Workers, Jaipur, 
22-24 Sept.,2007.
In addition to the above, the 

Council organised a 5 days 
short term training course on 
“Earthquake Resistant Design 
and Construction of Buildings” 
during 18th to 22nd September 
2006 in collaboration with IIT – 
Roorkee.  It was the inaugural 
course of the series of short 
term courses conceived by the 
Council in joint associations with 
the institutions of excellence 
such as IITs. The training pro-
gramme received overwhelming 
response and was attended by 
39 senior officials from Indian 
Army, Indian Railway, NTPC, Ra-
jasthan Housing Board, BHEL, 
offices of United Nations, BEL, 
Satluj Jal Vidut Nigam, CPWD, 
SAIL, PWD-Chennai and other 
various State Municipal Admin-
istrations/Boards etc. 
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Activities in the North 
Eastern Region

BMTPC is actively in 
volved in developing  
bamboo based technolo-

gies and to promote these tech-
nologies in the North-Eastern 
Region and other bamboo grow-
ing areas, by setting up of Bam-
boo Mat Production Centres for 
processing of bamboo, encour-
aging commercial production 
of bamboo based products, 
construction of demonstration 
houses etc. The Council is also 
engaged in providing training to 
the local artisans in processing 
of bamboo.

Construction of Demonstra-
tion Structures in Mizoram 
and Tripura

BMTPC has undertaken con-
struction of 10 demonstration 
structures, each, using bamboo 
based technologies in Mizoram 

and Tripura. These includes 
houses, OPD buildings, Library 
buildings, Picnic huts, Schools, 
etc. The cost of construction is 
considerably reduced by 25% 
to 30% using bamboo based 
technologies for different types 
of structures as compared to 
conventional construction. Dur-
ing constructing various types 
of structures local contractors, 
masons, artisans were provided 
training.

Bamboo Mat Production Cen-
tres

BMTPC, in cooperation with 
Cane & Bamboo Technology 
Centre (CBTC), Guwahati and 
State Governments, is estab-
lishing two Bamboo Mat Produc-
tion Centres each in the States 
of Assam, Tripura, Mizoram and 
Meghalaya. The main objectives 

of Bamboo Mat Production Cen-
tres are to provide uninterrupted 
supply of bamboo mats to the 
manufacturing units of bamboo 
based building components 
for increasing the productivity, 
quality, to provide training in 
mat production process and to 
create employment opportuni-
ties in the NE region. In the first 
phase, the Council is setting up 
Bamboo Mat Product Centres at 
Kowaifung, Tripura; Sairang and 
Bualpui, Mizoram and Sokhar 
Nongtluh Village, Meghalaya. 
The Council has already com-
pleted establishment of Bam-
boo Mat Production Centres at 
Kowaifung, Tripura, Sairang & 
Bualpui, Mizoram and Sokhar 
Nongtluh, Meghalaya.
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1.	 Areas of Activity
2.	 BMTPC Newsletters
3.	 Build Your Home with Earthquake 

Protection
4.	 Environment Friendly Building 

M a t e r i a l s  &  C o n s t r u c t i o n 
Technologies

5.	 Guidelines for Cyclone resistant 
houses

6.	 G r a h  N i r m a n  M e i n  V i s h e s h 
Savdhaniyan

7.	 Reconstruct ion of Earthquake 
Resistant Houses in Garhwal Region 
- Guidelines in Hindi

8.	 Retrofitting of Stone Houses in 
Marathwada Area of Maharashtra

9.	 Saste Makan: Vibhinn Vikalp Avam 
Suvidhain - in Hindi

10.	 Useful tips for House Builders
11.	 Strengthening  Technological Base of 

the Building Materials Industry
12.	 Local Vegetable Fibres + Industrial 

& Mineral Waste for Composite 
materials 

13.	 Machines developed by  BMTPC 
14.	 An Introduction to the Vulnerability 

Atlas of India 
15.	 Performance Appraisal Certification 

Scheme 
16. 	Catalogue for Machines
17.	 Nat ional  Network on Bui ld ing 

Technology
18.	 Green Houses for ITBP at Leh
19.	 Bamboo - A Material for cost-effective 

and disaster resistant housing
20.	 Corporate Brochure - in English and 

Hindi
21.	 Retrofitting of Hospital in Kupwara, 

Kashmir, J&K for Safety Against 
Earthquakes

22.	 Simple Ways to Earthquake Safety 
for Jammu & Kashmir - in English and 
Urdu

23.	 Bamboo in Housing & Building 
Construction - Initiatives of BMTPC

Promotional Publica-
tions of BMTPC

Priced Publications may be 
obtained by sending Demand 
Draft, drawn in favour of BMT-

PC payable at New Delhi

Guidelines for Damage 
Assessment and Post 

Earthquake Action 
(Two Parts)

- Rs. 250 + 75 postage and packing for 
each part

GUIDELINES FOR 
IMPROVING WIND/CYCLONE 
RESISTANCE OF HOUSING 

- 50 pages, Rs. 350 + 75 
postage

DlRECTORY OF INDIAN 
BUILDING MATERIALS & 

PRODUCTS (with information 
on Nepal & Bhutan) 2006  
550 pages, Rs. 1000 + 200 

postage

Standards and 
specifications for Cost 

effective Innovative 
Building Materials and 

Techniques
128 pages, Rs. 200 + 75 

postage

MANUAL FOR REPAIR 
AND RECONSTRUCTION 

OF HOUSES DAMAGED IN 
EARTHQUAKE of 0ct.91 in 
the Garhwal Region of U.P.  

81 pages, Rs. 150 + 75 
postage

INSTRUCTION MANUAL  FOR 
APPROPRIATE 

BUILDING SYSTEMS  
64 pages, Rs. 150 + 75 postage

Building with 
Compressed Earth 

Blocks
28 pages, Rs. 60 + 30 postage

Directory of 
Construction Equipment 

and Machinery 
Manufactured in India 
- 684 pages, Rs. 1500 + 200 

postage

Vulnerability Atlas of 
India (First Revision – 2006) 

-  Earthquake, Windstorm and 
Flood Hazard Maps and Damage 

Risk to Housing, 900 pages, Rs. 5000 
+ 200 postage

BUILDING MATERIALS IN 
INDIA : 50 YEARS - 560 pages, 

Rs.1500 + 200 postage

Guidelines for 
Damage Assessment 

and Post Earthquake 
Action - JABALPUR

(Three Parts)
- Rs. 250 + 75 postage for each part

GUIDELINES FOR 
IMPROVING EARTHQUAKE 
RESISTANCE OF HOUSING 

- 76 pages, Rs. 350 + 75 
postage

LANDSLIDE HAZARD 
ZONATION ATLAS of India  

-  Landslide Hazard Maps and 
Cases Studies, 125 pages - 

Rs.2500 + 200 postage 

HOUSING AND KEY BUILDING 
MATERIALS IN INDIA - A LONG 

TERM PERSPECTIVE - 98 
pages, Rs. 700 + 75 postage

PRECAST BUILDING 
COMPONENTS

- 28 pages, Rs. 150 + 30 
postage and packing

ARCHITECTURE OF SAARC 
NATIONS.  

196 pages, Rs. 250 + 75 
postage

EARTHQUAKE TIPS – 
LEARNING EARTHQUAKE 

DESIGN & CONSTRUCTION
 - 58 pages,  Rs.200 + 50 

postage

Priced Publications 
of BMTPC
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1. MAKAN HO TO AISA 15 min.
Film on improving buildings in earthquake 
prone areas of Garhwal. This is an instructional 
documentary film in Hindi for imparting train-
ing in repair and reconstruction of damaged 
houses using local materials and earthquake 
proof structures. 
2. ABHIVARDHAN 30 min.
Film on nature of damages and what needs to be 
done for making houses disaster resistant in the 
Uttarkashi region. The film focuses directly on 
the needs of households and artisans to recon-
struct their houses using traditional techniques 
with a catalytic input of modern materials and 
design techniques
3. A BETTER WAY TO BUILD 25 min.
This film focuses on technology delivery system 
for cost-effective housing. It highlights the activi-
ties of Building Centres as technology transfer 
agents for improving housing delivery system 
at grass-root level. Building Centres are being 
set up in different parts of the country under a 
Central Scheme of the Ministry of Urban Affairs 
and Employment. Nearly 250 Centres have 
already been set up in different states and these 
are making useful contribution to promoting cost-
effective innovative building materials and con-
struction technology for house construction.
4. AASHRAY 28 min.
Film depicts the application of low cost build-
ing materials and technologies. It also gives 
guidance to common man to procure financial 
support and a house.
5. LESSONS FROM LATUR 20 min.
Film is a rapid survey of causes, nature and 
extent of damage due to the earthquake in Latur 
and Osmanabad districts of Maharashtra and 
Gulbarga district of Karnataka in September 
1993. The film  is available in Hindi, English 
and Marathi.  The direct relationship between 
housing structure and materials used in affected 
areas and the enormity of the impact of the 
disaster have been reflected through illustration 
and interviews with affected people. Rescue, 
immediate relief and temporary rehabilitation 
have also been shown in the film. The film also 
discusses measures for constructing earthquake 
resistant buildings. Alternate layout plans for 
reconstruction of villages, retrofitting of existing 
structures which are disaster prone, different 
technological options and social tensions arising 
out of the process of resettlement/relocation, 
etc., are covered.
6. HOMEWARD BOUND 16 min.
This film was produced on World Habitat Day, 
October, 1993 on the UNCHS (United Nations 
Commission on Human Settlements) theme 
Women and Shelter Developments. The film cov-
ers significant contributions and achievements 
made by India by encouraging participation of 
women in shelter process in different parts of 
the country.
7. FLYASH UTILISATION 20 min.
Nearly 40 to 45 million tonnes of flyash is be-
ing generated annually as waste by 70 thermal 
power stations in the country. Apart from cover-
ing large areas of useable land it leads to envi-
ronmental problems by contributing to air-borne 

and sub-soil water pollution. The film shows 
various methods of utilising flyash to manufac-
ture building materials. This can convert waste 
to wealth as country is facing severe shortages 
of building materials, especially for housing. The 
film covers various on-going activities of flyash 
utilisation through small, medium and large scale 
production of flyash-based building materials in 
different states.
8. SEISMIC RETROFITTING 20 min.
This film, in four parts, is a series of training films 
on the techniques of strengthening of houses in 
the earthquake affected regions of Marathwada 
in Maharashtra. This film was produced under 
guidance and direction of Dr AS Arya, Profes-
sor Emeritus (Earthquake Engg.),University of 
Roorkee.
	 Part 1  Installation of headers
	 Part 2  Reduction of weight on the roof
	 Part 3  Installation of knee braces
	 Part 4  Installation of seismic bands
9. A STITCH IN TIME 15 min.
This film is a capsule on the techniques of 
strengthening partially damaged houses in the 
earthquake affected Marathwada district of Ma-
harashtra, India. The programme is an illustrated 
lecture by Dr AS Arya (Professor Emeritus, 
Earthquake Engineering and UGC Emeritus 
Fellow, University of Roorkee)
10. PHOSPHOGYPSUM-BASED BUILDING 
MATERIALS 14 min.
Phosphogypsum is generated as a by-product 
of the phosphoric acid based fertiliser industry. 
The interaction of ground phosphate rock with 
sulphuric acid produces 10- to 40 per cent free 
moisture along with phosphogypsum. Nearly 4.5 
million tonnes is generated per year. Over 10 
million tonnes has accumulated at plant sites. 
The fluoride contents of phosphogypsum causes 
land and water pollution. This film shows the 
various methods of utilisation of phosphogypsum 
in production of building materials for ceiling, 
partition walling, etc.
11. BUILDING THE FUTURE BLOCK BY 
BLOCK 28 min.
Film on the activities of various Building Cen-
tres located in southern India and the ways 
they are helping in promoting cost-effective 
technologies.
12. BUILDING CENTERS: DELIVERING TECH-
NOLOGIES TO THE MASES 15 min.
A brief film on the Rajasthan Building Centre, and 
the manner in which they are helping to develop 
and promote innovative building materials and 
cost effective technologies ehich have been 
adopted by the Centre in their construction.
13. IN SEARCH OF HOME 28 min.
A film on the theme of ‘Home and the Family’ 
on the occasion of World Habitat Day, 1994. It 
shows the poor civic amenities in substandard 
shelters and outlines the possibilities for im-
provement by using alternate cost-effective and 
eco-friendly building materials and technologies 
to convert a shelter into a home.
14. SHANKER BALRAM SEPTIC TANK 21 
min.
This film in Hindi describes the method of 
constructing the maintenance free Shanker 
Balram Septic Tank for low cost sanitation. It 
also explains the advantages of this tank over 
the conventional septic tanks available in India. 
This was based on a rapid survey carried out by 
WordSmithy on behalf of BMTPC.
15. A SUCCESS STORY OF PLASTICS 

WASTE MANAGEMENT 25 min.
Plastics are being used in every walk of life and 
in the end results in wastes. This films shows 
various aspects of plastics waste management 
and the ways to recycle it.
16. ROOF FOR THE ROOFLESS 18 min.
A film on Gram-awas 95 held during the India 
International Trade Fair 1995. The film shows 
shortage of housing in the country, various 
housing schemes launched by the Government 
of India and the cost-effective innovative building 
material and technologies for the rural poor.
17. TARA CRETE — A ROOF FOR MILLIONS 
18 min
The film details the introduction, the manufactur-
ing technology of Micro Concrete Roofing Tiles 
(MCR), the benefits of Tara Crete Roof, how to 
build with it and how much it would cost.
18. HOUSING AND INFRASTRUCTURE 18 
min.
The films shows the various aspects of housing 
and cost-effective innovative building materials 
and technologies developed in India.
19. BUILD A SAFER TOMORROW 
12 min.
The film covers the natural disaster prepardness 
and mitigation strategies covered in the Vulner-
ability Atlas of India prepared by the Council.
20. BUILD A SAFER TOMORROW ON CD 
ROM     12 min.

21.	REKINDLING HOPE     12 min.
The film shows the activities of BMTPC in the 
rehabilitation after Gujarat earthquake.

22.	Micro Enterprises through 
building components production     
15 min.
The film covers the activitiesof demonstration 
cum production units set up by the Council at 
various locations for generating employment 
and micro enterprises.

23.	BMTPC - protecting home and 
lives     15 min.
A film on multifarious activities of BMTPC.

Rs. 1000 each film + packing and post-
age charges Rs. 100.  To purchase 
any of these films, please write 
to BMTPC.

Films Produced 
by BMTPC

Published by:
BMTPC, New Delhi
For Further Details write or contact:
The Executive Director
Building Materials & Technology Promo-
tion Council 
Ministry of Housing & Urban Poverty 
Alleviation
Core-5A, First Floor, India Habitat Centre, 
Lodhi Road, New Delhi - 110 003
Tel.:	 91-11-2463 8096 
Fax: 	 91-11-2464 2849
E-mail: 	bmtpc@del2.vsnl.net.in
	 info@bmtpc.org
Website:www.bmtpc.org



The Building Materials & Technology Promotion 
Council (BMTPC) was setup in 1990 as an inter-
ministerial apex organisation to develop and 
operationalise a comprehensive and integrated 
approach for technology development, transfer 
and investment promotion to encourage 
application of environment-friendly & energy-
efficient innovative materials, manufacturing 
technologies and disaster resistant construction 
practices for housing and buildings in urban and 
rural areas.

The Council with its multi-disciplinary character 
is structured to promote investment and 
technology transfer nationally and internationally 
by networking its activities with institutions, 
centres of excellence and expert groups engaged 
in R&D, standardisation, housing finance, 
industrial promotion. The Council supports 
strengthening of SMEs in the building materials 
sector through development and promotion 
of eco-friendly and energy-efficient products, 
manufacturing technologies and appropriate 
support service to enterpreneurs.

World
Habitat 
Day 2007
1st October, 2007

A Safe 
City is 
a Just 
City




