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Preface

The idea of green building is a creative process that links the built environment with the
human health and comfort, water, energy, bio-diversity and other natural resources. The en-
deavour is to create sustainable buildings which use less energy and water, generate less green
house gases, use materials more efficiently, and produce less wastes than the conventional
building over their life cycle.  The building design responds to the changing micro-climate and
varying conditions of natural ventilation and light.  The design obviates outdoor and indoor
pollution, avoids use of materials with high energy demand and makes best use of space. It
provides for water conservation, rainwater harvesting, recycling of wastes,  explores sources of
renewable energy, and  the use of intelligent and bionic systems.

With the growing economy  and urbanization the floodgates  of building sector have opened
up in India. It is estimated that 60 per cent of buildings which will exist in the year 2030 are yet
to be built. This provides a unique opportunity to redefine the architecture and engineering
which create resource efficient, comfortable, healthy, intelligent, smart and sustainable build-
ings.

The building sector accounts for about one-third of all energy related carbon emissions and
consumes nearly 60 per cent of world’s electricity. This varies widely according to geographic
location, climate and consumption patterns. As such, the building sector has a major role to
play in enhancing resource efficiency in coming years. Green buildings can have tremendous
benefits, including energy saving ranging between 20 to 30 per cent and water saving  of about
30 to 40 per cent.

Green building encompasses the entire built environment-building, landscape, community
and infrastructure that connect the quality of life with the least ecological consequences. Sus-
tainable design attempts to balance economic, social and environmental factors during all phases
of project development—from design to disposal. Green building applies the principles of re-
sources and energy efficiency, healthy building and materials, and ecologically and socially
sensitive development to achieve an inspiring ambience and aesthetic sensitivity. Green build-
ing requires an integrated, multi-disciplinary design process and systems approach that consid-
ers its entire life cycle. Together, these provide the means to create solutions that optimize
building cost and performance.  As such, a green building aims to achieve the reduction in
energy and water consumption and air and water pollution, lesser depletion of natural re-
sources and bio-diversity by recycling and reuse. There is economy in use of materials and
limited waste generation. All this yields economy, increases users productivity and gives better
micro-climatic and thermal comfort.

If all new buildings are made to adopt green building concept, India could save more than
8,000 to 10,000 MW of power and 4000 to 5000  mgd of municipal water supply. As such, the
green buildings promote the use of renewable energy, waste materials and recycled water and
new technologies which make them environment friendly, sustainable, efficient and comfort-
able.



Every building is a part of urban system which has a footprint. It means that a wide angle
view of the urban space is taken in the context of ecology and environment, mobility, bio-diver-
sity and natural resources, including water bodies, open space and parks, social and physical
infrastructure, housing, informal settlements, local culture and heritage. As such, not only the
buildings, but the cities need to be green. By proper planning and design the efficiency and
compatibility of built environment with the local architecture and changing micro-climatic needs
can be ensured. This helps into obviating the formation of heat islands and outdoor and indoor
pollution, while addressing to a wide range of human needs and sustainability issues.

This book attempts to address the quest for a green built environment by a systemic process
of building design and urban planning. It provides an over arching spectrum of sustainability
issues of the built environment ranging from building elements, resources and technology to its
social and cultural dimensions. While addressing the practical concerns, it provides a roadmap
for the futuristic design and development of green buildings.

I have enjoyed a cordial relationship with my publisher and editor Lt. Sh. Vineet Khanna.
He deserves a special acknowledgement for transforming an unwieldy manuscript into this
beautiful volume by his dedication and professionalism. Pritam Negi with his hand work, dedi-
cation and patience has done a marvellous job in composing and illustrating an ever-changing
manuscript into the presentable book.

—A.K. Jain
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Earth, upon which this moving, breathing life exists;
May she bestow on us the finest of her harvests!

Earth, the all-sustaining, treasure-bearing, resting-place;
Golden breasted Earth, home of all Life, Who bears the sacred fire.

...Set me, O Earth, amidst the nourishing strength
That emanates from thy body.

The Earth is my mother, her child am I.

— AtharvaVeda

India is on the path of massive urbanization. From 377 million urban population, living in
7936 cities and towns, it is projected that by the year 2030, 600 million people will live in urban
areas and 68 cities in India will become metropolitan (million plus). Massive efforts and
investments will be required for housing, however, the efficacy and haphazard development
continue to scar our cities. Although the cities generate 60% of GDP and 70% jobs, the state of
housing and basic infrastructure services remain awfully poor, impeding sustainability and
economy.

Table 1.1: India’s Urban Trajectory

Year 2011 2030

Population 1210 million 1440 million

Urban population 377 million 600 million

Million+ Cities 47 68

5 million+ Cities 6 10

Housing Shortage 18.78 million units 40 million units

Slum Population 75 million 200 million

Source : Census of India, 2011 & McKinsey Report, 2010.
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Notwithstanding the fact that still many Indian cities are abysmally poor, they are the
engines of productivity and wealth. The wealth created by urbanization and innovations in
housing, services, utilities and technology lead to improvements in people’s lives. Big cities are
the vanguards of this change, where incomes and resources are available. Although some of
the India’s biggest cities still appear poor by world standards, many are now as rich as their
counterparts in the developed world were 50 years ago. It is projected that by the year 2031,70
per cent GDP and 70 per cent of new jobs will come from the cities.

Cities and buildings are spatial manifestations of human and economic activities and exhibit
a dynamic relationship between various elements. There is a considerable amount of resource
use and environmental impact directly and indirectly associated with buildings. Estimates put
construction alone responsible for approximately 40% of total energy use worldwide, most of
which is sourced from fossil fuels. This energy consumption in buildings has been growing
dramatically over the years with changing lifestyle.

India’s urbanization as economic development is changing the lifestyles of its people.
Increasing production, mobility, consumption and living in comfort, are enhancing the carbon
emissions-and climate change. Models predict an average increase in temperature of 2.3 to
4.8°C in India for the benchmark doubling of carbon dioxide scenario. Although per capita
carbon emissions in India at 1.2mt per year is one of the lowest in the world, it is predicted to
become double within next 10 years. Already in the urban areas the people with cars and air
conditioners emit 4.5 mt of CO2 Green House Gases (GHG) per year, while the low income
people without car and air conditioners, emit an average of 1.1mt of CO2/GH gases. As per UN
Climate Change Panel, a benchmark of 3.0 mt per capita per year should be the upper limit.

Table 1.2: Carbon Dioxide and Green House Gases Emissions

Total emissions Per capita
Billion metric tonnes (Metric tonnes)

US 6.049 20.4

Canada 0.639 20.0

Russia 1.524 10.5

Japan 1.257 9.8

Germany 0.860 9.7

UK 0.587 9.7

China 5.010 3.8

India 1.342 1.2

Source: UNFCC. WRl. 2004

This warns us to change our urban development paradigm, which has to be low carbon and
is compatible to local climate, culture and is passive and low-energy. Although bio-climatic
principles are relatively well advanced, what is lacking is their practice. The cornerstone of a
low carbon society is to adopt an integrated approach towards ecology and the conservation of
the natural resources.
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Fig. 1.1. The vicious cycle of climate change

Source : UN Habitat, 2011
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Fig. 1.2. Sources of GHG/equivalent carbon emissions.

Source : IPCC, 2007

Table 1.2 : Typical Greenhouse Gas Emissions

Activity Metric Tones (mt) per Capita per year

Cooking Gas 0.1
Lighting 0.1
Electric appliances/fridge 0.6
Air-conditioning 1.5
Bus, Rail, Trams 0.1
Car 1.2
Air Travel 1.8
Other Direct Emissions 0.8

Source: Goodal, Christ, (2007) How to Live a Low Carbon Life, Earthscan, London
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greenhouse gas emitting sector in the USA.

Source : USEIA, 2003.

The studies indicate wide variations in greenhouse gas emissions, which increase
exponentially with the high end lifestyle, i.e. using air-conditioning, car-travel, air travel, etc.

The following standards are generally adopted to work out the greenhouse gas emissions:

Table 1.3 : Direct Greenhouse Gas Emission Standards

1 kwh  (or unit) of electricity 0.43kg of CO2/GHG

1 kwh of gas (approximately 11.5 kwh per cubic meter) 0.19 kg/CO2/GHG

1 litre of petrol 2.3 kg/CO2/GHG

1 km of rail or coach travel 0.049 kg/CO2/GHG

1 km of long distance coach travel 0.028 kg/CO2/GHG

1 km of bus travel 0.1 kg/CO2/GHG

1 km of air travel 0.30kg/CO2/GHG

Source: Goodall. Christ. (2007) How to Live a Low Carbon Life, Earthscan, London

Among the various cities of the world, India still has one of the lowest carbon emissions,
however this is rapidly increasing and in absolute terms it is one of the highest.
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