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ABSTRACT 
Global warming is one of mankind’s greatest threat in the next century. Over exploitation of land, water, air and energy 
resources, as part of the urbanization and industrialization has forced the imbalance of the natural ecosystem. With a rapid 
depletion of natural resources and the escalating cost to keep planet earth running at full speed and thus to create “green 
buldings” is the major step towards sustainability. “Green Building and Sustainability,” offers a working distinction between 
the terms ‘green’ and ‘sustainable,’ and identifies a framework of green building objectives. Utilizing smart building strategies 
to reduce environmental impact, ensure occupant satisfaction, drive better business outcomes, and maximize asset value. The 
strategies outlined in this document will provide ideas on how to make green buildings perform at all levels—from profitability 
to sustainability, and everything between. This paper emphasizes longer-term sustainability objectives. 
Keywords: Exploitation, Ecosystem,  Sustainability, Urbanization 

1. INTRODUCTION 
The concept of sustainable development can be traced to energy crisis(especially fossil oil) and environment pollution 
concern in 1970s. Sustainability may be defined as meeting the needs of present generations without compromising the 
ability of future generations to meet their needs. Building comprises of more than 50% of energy use out of the total 
energy consumption worldwide for buildings, industries, transportation and others[1]. The green building movement 
originated from the need and desire for more energy efficient and environment friendly construction practices. Green 
building design is certainly need of the hour. There are number of motives for green building design including 
environmental, economic and social benefits. However modern sustainability initiates call for integrated and synergistic 
design to both new construction and in the retrofitting of existing structure. Green building design is towards 
sustainability as its approach focuses on optimization of energy and resource consumption by buildings throughout its 
lifecycle and ultimately eliminate the impact of buildings on the environment and human health. The most common 
objectives of green building is to reduce the overall impact of built environment on human health and natural 
environment. This is acheived by optimum use of energy intake and reducing emission of pollutants. 
Property investors and developers are constantly seeking new strategies to deliver sustainable buildings that attract 
tenants and buyers while maximizing “green value.” Investments in green buildings can produce measureable financial 
value, such as increased rental rates and asset value, reduced risk of depreciation, and higher tenant attraction and 
retention rates. Meanwhile, occupants want buildings that help them attract and retain the best talent, foster 
collaboration and innovation, and increase employee productivity and well-being. At the same time, they need to reduce 
operating costs, energy use, and environmental impacts. All of these factors help organizations meet corporate social 
responsibility goals. Increased market demand and clear financial rewards, coupled with mounting government 
regulations and shareholder pressures, provide multiple incentives to own and occupy high-performance green 
buildings that leverage innovation and deliver triple bottom line value throughout the entire building life cycle. The 
strategies outlined in this document will provide ideas on how to make green buildings perform on all levels—from 
profitability to sustainability, and everything between. 

2. GREEN BUILDING CONSTRUCTION 
Following factors are considered as mile stone for the construction of green building. 

2.1 Structural Design Efficiency 
 Involvement in any sustainable, green building design project starts by setting performance targets that help guide to 
achieve. Involvement with architects, engineers, project managers and other integral parties is critical to success as 
build energy savings solutions. There is constant assessment and reassessment for the optimal solutions. 
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Fig. 1 Integrated Design Process3 

At this stage projects begin to take shape. Major options are evaluated, tested and selected. In this phase design teams 
put numbers to ideas, test concepts for energy savings and create green buildings. This phase is likely the most critical 
as big decisions, such as building form, can drastically affect passive systems options and performance down the road. 
Process of building design is to find the optimal solution concept that holds the maximum potential for energy savings. 
Some of the steps included in this phase are as follows: Energy Programming, Schematic Daylight Design, Energy 
Systems Research, Conceptual Energy Systems Design and Commissioning Plan. Arriving to a single concept holding 
maximum potential for energy savings guides a strong simulation. 

2.2 Energy Efficiency  
Energy efficiency experts use test and simulate a multitude of areas such as heating, cooling, lighting, ventilation, other 
energy flows, and water use. Modular systems and plant are now a days integrated with heat balance-based zone 
simulation, multi zone air flow, thermal comfort, water as, natural ventilation, and photovoltaic systems. Energy 
efficient system optimize the building design to use less energy and water leading to sustainable, green buildings that 
improve the bottom line year over year. 

 
Fig.2  Various types of Energy5 

At this stage, Energy efficient system focus on documenting the whole process, consulting and review the plan of 
energy systems. This is critical as the criteria implemented in construction documents from previous design phases. 
This aids in the successful implementation of specific measures analyzed during design. Energy efficiency experts also 
assist with verification and consulting of LEED certification. Some of the main measures that enable energy savings 
are: 
1) Good thermal insulation of all exterior components (walls, windows, roof, etc.) 
2) Eliminate thermal bridges and other energy leaks 
3) Good airtight seal on the exterior building envelope 
4) Reduction of thermal losses through ventilation 
5) Efficiency of a reduced-inertia boiler 
6) Optimised electricity management (reduction of installed power ratings, central management, use of lighting control 
equipment, etc.). 

2.3  Water Efficiency 
The availability of fresh water has become a matter of increasing concern in a context where developed and developing 
countries are engaged in a race to obtain resources that are inexorably becoming scarcer. A green building must 
therefore be designed to use water efficiently. Managing waste water, irrigation water and rain water are also essential 
for a sustainable approach. 
The use of mixer taps reduces water consumption as it is easier to control the temperature. Aerator tap fittings reduce 
the amount of water used without it being noticed during use. Waste through negligence is to be avoided. Thermostatic 
mixer taps can also generate savings. As water runs at a predetermined temperature, the water that is usually lost when 
adjusting a shower temperature is saved. An efficient and sustainable water-saving approach also depends on existing 
knowledge or projections of water use, tracing and preventing leaks. Replacing unsuitable equipment and using water-
efficient devices, communicating and raising user awareness are also potential sources for water savings. 
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Fig.3  Recuperation and use of Rain Water6 

Rain water is an inexhaustible natural resource which has its place in the green building. Rain water is only rarely 
recuperated and often only used for watering gardens. Its use should nonetheless be systematic both to unblock waste 
networks and to save on a resource that is becoming scarcer and is weighing on household budgets. A farmer’s 
common sense has always encouraged them to put a container under the gutter pipe to recuperate rain water. If 
optimised, rain water collection can enable homes to be autonomous in water use, without it being visible or visually 
un-aesthetic. In certain buildings, rain water is recuperated, treated and reused in applications that do not require 
potable water. This kind of solution helps reduce fresh water needs in the public network, while avoiding the 
propagation of pollutants by run-off. Other solutions are available, such as green roofs, which not only store rain water, 
but also provide a green oasis in an urban environment along with many other benefits. 

2.4 Material Efficiency 
Green building materials offer specific benefits to the building owner and building occupants as listed follows: 
1) Reduce maintenance/replacement costs  
2) Energy conservation 
3) Improved occupant health and productivity. 
4) Lower costs associated with changing space configuration 
5) Greater design flexibility 
Life cycle analysis (LCA) is therefore the basic tool used to quantify the impact on the environment of a material, a 
service, or a building. For a construction material, an LCA seeks to quantify its cost to the environment, ideally at each 
stage of its life: Manufacture, transport, deployment, maintenance and end of life. Such an approach therefore enables 
us to calculate what the material consumes (fuel, coal, water, renewable and non-renewable raw materials, etc.) and 
emits (pollutants affecting soils, air, water, etc.). Such matters are subject to eco-assessments, LCA, impact studies, etc. 
For the choice of eco-insulation materials, the most commonly used environmental indicators are the CO2 assessment 
and grey energy. Other indicators are used to check that a material that has a good score on the initial criteria does not 
present serious drawbacks on the others. Take the example of asbestos, which according to the CO2, grey energy and 
resource scarcity indicators, would have been an eco-material … except that on the toxicity indicator the result is 
disastrous. Green materials are environmentally responsible because impacts are considered over the life of the product. 
Thus Green building materials are composed of renewable, rather than non-renewable resources. Wood occupies a 
primordial place in the green building approach. There are many different possibilities in terms of wooden structure. 
We can opt for walls with solid wood beams, wall with glued and laminated timber, and the wooden frame structure, 
which are suitable for an urban environment as from the outside they look identical to a conventional construction. The 
foundations of these constructions are made of concrete. 

2.5 Indoor Environment Quality Enhancement 
The Indoor Environmental Quality (IEQ) category in LEED standards, one of the five environmental categories, was 
created to provide comfort, well-being, and productivity of occupants. The LEED IEQ category addresses design and 
construction guidelines especially: indoor air quality (IAQ), thermal quality and lighting quality. Spectral buildings 
maintain the purity of the indoor environment by proportioning outdoor air intake in dynamic proportion to occupancy, 
and minimizing odour and contaminants in the indoor air, thus boosting productivity in terms of employee attendance 
& improving their health and well- being. Quality of interior environments can be enhanced by CO2 checks, increased 
ventilation, interior air quality management plan, low-emission materials, control of interior sources of chemical 
emissions and pollutants, system control by occupants, thermal comfort, natural light and views. Indoor air quality is 
the control of moisture accumulation (dampness) leading to mold and the presence of bacteria and viruses as well as 
dust mites and other organisms and microbiological concerns. The use of wood products can also improve air quality by 
absorbing or releasing moisture in the air to moderate humidity.  
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Fig.4  Achieving a Quality Environment4 

 
The quality of interior air is an important factor in a green building. To do this, it must also seek to reduce volatile 
organic compounds (VOC) and other air impurities such as microbial contaminants. The ventilation systems must be 
well-designed to ensure suitable ventilation and air filtration, as well as to isolate certain activities (kitchens, dry-
cleaning, etc.) from other applications. The quality of interior air is an important factor in a green building. To do this, 
it must also seek to reduce volatile organic compounds (VOC) and other air impurities such as microbial contaminants. 
The ventilation systems must be well-designed to ensure suitable ventilation and air filtration, as well as to isolate 
certain activities (kitchens, dry-cleaning, etc.) from other applications. 

2.6  Waste Reduction 
Waste reduction is a process of elimination that involves reducing the amount of waste produced in society and helps 
eliminate the generation of waste. By recycling these products instead of throwing them away, you are reducing 
hazardous waste. Use all of the toxic product, such as furniture polish, so there is no hazardous material left in the 
container when it is discarded. You can even make your own household cleaners using products such as baking soda 
and vinegar. 

 
Fig.5  Cycle showing how to reduce waste2 

 
A good green building design helps the occupants to reduce the quantity of waste generated. It also offers solutions such 
as composting bins, to reduce the volume of matter going to landfills. The green architect also aims to reduce waste in 
terms of energy, water and materials used for the construction. This considerable reduces the volume of waste sent for 
disposal during the construction phase. Green building avoids the systematic burial of materials retrieved from 
buildings at the end of their life by recycling and recuperating them. The extension of the useful lifetime of a structure 
also enables waste reduction. 
During design and construction, the choice of construction materials and interior finishing products is made to reduce 
the amount of toxic substances in the building. In effect, many construction materials and cleaning products emit toxic 
gases such as VOC and formaldehyde. These gases can have a negative impact on occupant health. By avoiding these 
products, we can increase the quality of the interior environment in a building. 

3. THE ECONOMIC ASPECTS OF A GREEN BUILDING 
Usually, the ecological properties of a building are considered as an additional cost. In this vision of things, the 
construction of a green building is inevitably more expensive that a less eco-efficient solution, as it implies the use of 
high quality materials, high efficiency materials and a more complex work flow. The approach that consists in 
considering that the payment of a supplement is inevitable to make a project eco-sound is now fading away to allow 
more holistic designs and a global vision of project costs and benefits.  
Today, research scientists, architects and owners observe that a program that is oriented to sustainable development 
from the outset may enable to discover techniques that will bring environmental and social benefits without additional 
costs. For example, by simply orienting a building to exploit its windows and capture passive solar heat as much as 
possible, promoters and architects can create their designs with a mind to consume less energy, increase the sustainable 
development aspects and improve daylight penetration, which can increase employee productivity without incurring 
additional construction costs. A green building can even help the owner eliminate expenditure from the outset. The 
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choice of cooling equipment is a good example. In this way, if heat losses on an eco-construction project are reduced to 
a minimum through efficient lighting and the building envelope is eco-efficient, the building will need a much smaller 
cooling capacity. This can therefore avoid having to install an additional cooling system and can even reduce the 
project budget significantly. 

4. SOME GREEN BUILDINGS IN INDIA 
The green building movement in India was started with CII - Sohrabji Godrej Green Business Centre, the first Platinum 
rated green building in India and outside USA. It‘s a unique public-private partnership of CII, Government of Andhra 
Pradesh. 

 
It is actually the office of Confederation of Indian Industry (CII) and a public-private venture between Government of 
Andhra Pradesh and Godrej & Boyce Mfg Ltd.  

 
Council (IGBC), under their IGBC Green Existing Buildings (Operations & Maintenance) rating system.  

 
construction and operation of green buildings. 

5. CHALLENGES FOR BEING SUSTAINABLE 
Whichever methodology is used, implementing positive change is challenging. Many established businesses 
were founded at a time when sustainability wasn’t prioritized and are having to re-evaluate their business to 
incorporate better practices. Sustainable development will need to be inclusive and take special care of the 
needs of the poorest and most vulnerable. Strategies need to be ambitious, action-oriented and collaborative, 
and to adapt to different levels of development. They will need to systemically change consumption and 
production patterns, and might entail, inter alia, significant price corrections; encourage the preservation of 
natural endowments; reduce inequality; and strengthen economic governance. 
Over the past years, the global challenges to sustainable development have been driven by a broad set of 
“megatrends”, such as changing demographic profiles, changing economic and social dynamics, 
advancements in technology and trends towards environmental deterioration. A better understanding of the 
linkages among these trends and the associated changes in economic, social and environmental conditions is 
needed. Being sustainable is challenging, but engineers can make informed, safe decisions through education 
and understanding. 

6. CONCLUSION 
 Green Building approach for sustainable building design in India is a need of an hour with multiple benefits.  
 Reducing energy costs by getting maximum benefit of light and ventilation with renewable, non conventional 

energy sources wherever practical. 
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 Use local materials or high energy ones adding upto durability, maintenance free structures and incorporate waste, 
fly ash, ground granulated blast furnace slag etc. 

 The major impact of developmental activities is depleting resources against the increasing needs and consequent 
ecological footprint that is getting threateningly large and unmanageable.  

 Thus embarking on active agenda of pushing eco-friendly approach for sustainable building design in India.  
 The bitter experience of global warming, ozone depletion, resource depletion, energy scarcity, ecological toxicity, 

human toxicity, acid rains etc. emphasizes for an improved approach. Green building technology offers a solution 
to reduce these. Green building contribute towards sustainable construction and environment, enhanced durability 
and less operating and maintenance cost. 

 Urban development is rapid, and its environmental effects are immense and long lasting. Preventing development 
is unrealistic. Thus Green Building Design approach can therefore be a step towards a sustainable built 
environment. 
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