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ABSTRACT 

The two most normal cause for carbon pollution from Indian buildings are bought power and direct utilization 

of gaseous petrol and oil for warming and cooking. The Energy Statistics 2013 of India's National Statistical 

Organization (NSO) indicates power represented more than 57 for each cent of the aggregate energy utilization 

amid 2011-12 in India, and building segment is now devouring near 40 for every cent of the power. This is 

relied upon to increment to 76 percent by 2040. An expansive amount of incremental power request will 

originate from the private area in India. Way of life is quickly changing the electric machine advertise. An 

examination by the Pune-based research organization Prayas Energy demonstrates that given the wage levels in 

India the real beginning spurt will be in the basic appliances like and televisions as more families will climb the 

pay stepping stool. In this paper an incorporated approach has been made for Indian buildings in each part of 

correlation and productivity with the supplanted strategies in regards to materials and procedure of 

construction. 

Keywords: Building components, Building construction, Energy consumptions, Green Buildings, 

Materials. 

1. INTRODUCTION 

The size of urban development in India is and will keep on being gigantic, driven by financial and populace 

development. The construction and utilization of buildings, driven by fast urban development, is probably going 

to force colossal weights on the natural environment [1]. The present infrastructure investments will assume a 

basic part in deciding future asset force and influence India's capacity to decouple asset utilization from 

economic development. Urbanization in India is less good in class than in numerous different nations, which 

introduces a chance to abstain from being bolted into energy and resource-intensive infrastructure [2].  The 

advancement of green buildings, which has just started in India, offers one approach to accomplish this. The 

German Institute for International Development (GIZ) in India authorized an examination from the Overseas 

Development Institute (ODI) in a joint effort with Development Alternatives keeping in mind the end goal to 

pick up a superior comprehension of India's construction area and the impetuses for private-sector interest in 



 

425 | P a g e  

 

green buildings [3]. The point was to make approach suggestions to upgrade the impetuses for a more grounded, 

private-segment drove 'green' construction segment in India. 

1.1 Green Buildings  

A green building is a reasonable building that minimal impacts on the earth for the duration of its life [2]. For 

the motivations behind this report 'green building' is comprehended to mean construction that makes productive 

utilization of energy and assets in each angle. This incorporates the generation of building materials, and the 

outline, utilize and possible pulverization of a working in any area (business, private, mechanical, open 

buildings) and at all stages, from new buildings to 'retrofitting' or adjusting existing ones. The construction 

segment, which represents 10% of global GDP, has immediate and circuitous effects on the earth. It produces 

23% of global greenhouse gas (GHG) emanations, and buildings are in charge of in the vicinity of 30% and 40% 

of every material stream. Receiving green building practices would fundamentally lessen these ecological and 

asset impacts. 

1.2 Application Advantages of Green Buildings  

The Green buildings have different advantages other than the conspicuous natural ones. The structures are more 

comfortable, and individuals working in them turn out to be more beneficial, which adds to the general financial 

increases. The asset values and leases of green buildings have a tendency to be higher than for customary 

structures. In many nations the private division is in charge of a significant part of the construction industry, 

including building advancement, administration and the supply of appliances and energy. The private part hence 

has a key part in both financing and delivering green construction and making a market. The private sector can 

likewise advance positive change in green building councils and industry bodies. 

  

Figure 1: Energy consumption distribution in 

residential buildings 

Figure 2: Energy consumption distribution in commercial 

buildings 
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Figure 3: Energy consumption of different sectors Figure 4: Breakdown of employment in the building, 

construction and real-estate sector in India in 2011 

 

II. INDIAN BARRIERS TO GREEN BUILDING 

While the prior inspiration for green buildings over the world was a moral desire to accomplish positive social 

or natural effect, green building is presently progressively determined by showcase factors and seen as a 

business opportunity (McGraw Hill Construction, 2013). The principle advantages to organizations of putting 

resources into green buildings are seen as their lower working expenses and higher asset value. The social 

advantages of green buildings, in the perspective of firms canvassed in the World Green Building Trends 

survey, re enhanced wellbeing and health, and the ecological advantages are lessened water utilize, diminished 

GHG emanations and preservation of natural resources. 

 

Barriers 

Categories Examples Possible Solutions 

Economic/financial 

 barriers 

Higher upfront costs for energy-efficient 

technology and lack of incentives to become more 

sustainable. Costs and risks, transaction costs. 

Energy efficiency is often not a major concern for 

consumers or firms. Absence of data on costs or 

financing gaps limits progress. 

Fiscal and economic instruments, 

e.g. tax rebates, subsidized loans, 

regulatory instruments, removal of 

fossil-fuel subsidies, promoting the 

use of domestic resources 

(building materials and 

techniques).Appliance standards, 

building codes (to overcome high 

transaction costs), Energy 

Performance Contracts (EPCs), 

public leadership programmers. 

Temporary fiscal tools to promote 
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Barriers 

Categories Examples Possible Solutions 

market change that allows actors to 

develop real cost benefits. 

Political and  

structural barriers, 

rule of law  

Gaps between regions and national and municipal 

government, insufficient enforcement, lack of 

political leadership/interest.  

International cooperation and 

technology transfer, strengthening 

regulatory bodies, consumer 

groups and media monitoring. 

Behavioral and  

cultural barriers 

Split internal incentives, corruption, loss of 

traditional knowledge (and resistance to certain 

materials/techniques), unsuitability of western 

techniques. High levels of informal construction 

activity, informal dwellings and land-rights issues, 

rapid unplanned urbanization and intense need for 

housing. Poverty and social exclusion. 

Information and voluntary action, 

training and awareness-raising. 

Engagement across ministries and 

non-state actors; regulatory tools to 

address severe issues, engagement 

and education programmers, 

research, data and monitoring. 

Information  

barriers  

Lack of awareness of consumers, industry and 

politicians of potential benefits and specific 

initiatives. Lack of post-evaluation data, baseline 

data and monitoring and evaluation (M&E) 

systems. 

Awareness-raising and training. 

Visibility for green building 

options in the market to give 

building owners choice. 

Certification, labelling or other 

declaration of energy consumption. 

Subsidies for evaluations, 

incentives to facilitate data-

sharing, incentives to finance 

independent research. 

Skills barriers Employers face difficulties finding qualified 

personnel. 

While in many countries policy-

makers and researchers have 

analyzed the skill requirements 

associated with green building, 

relatively few have made 

quantitative studies. Certification 

and national standards could help 
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Barriers 

Categories Examples Possible Solutions 

the private sector to engage in 

vocational training, for example. 

Source: Adapted from (UNEP, 2009); (OECD/IEA and AFD, 2008); (ILO, 2011); (Laustsen, 2008) 

In rising economies, for example, India, where 70– 80 percent of the 2030 built environment presently cannot 

seem to be built, there is huge potential to actualize best-in-class building hones in current new construction in 

order to avoid "locking in" many years of inefficiency and all the more exorbitant redesigns. Building 

techniques, materials, and advances are vital parts of building effectiveness, however where buildings are sited 

and their associations with the encompassing city are additionally significant factors in how buildings add to the 

proficiency of urban communities. Buildings that are co-situated with different goals and effortlessly open by 

various methods of transport can essentially enhance access to administrations and financial open doors, 

enhance security, and diminish transportation costs, blockage, and discharges. The gigantic changes that 

urbanization, development, and economy development are bringing to urban situations imply that urban areas 

are really at a junction. They can bolt "lock in" inefficient buildings that will demonstrate more costly in the 

long haul, or they can seek after an energy-proficient urban future. There is an unmistakable need today to 

outline approaches and showcases that empower savvy, low-carbon opportunities. 

III. INDIAN GREEN BUILDING DRIVERS  

 

 

 

 

3.1 Economic benefits 

Lessen working costs, Improve tenant profitability and making market for green item and administrations are 

the three fundamental subjects which are incorporated into the monetary befits with the green building an 

investigation directed by McGraw Hill in which a few retail and hospitality organizations were reviewed, 66% 

of retail respondents and 51% of lodging respondents revealed that, in contrast with non-green buildings, green 

buildings have recorded generous abatements in yearly working expenses. Normal reductions in yearly working 

expenses for the retail segment have floated at 8%. Normal reserve funds in inns, then again, have just been near 

1%. The middle investment funds have drifted at 4%. Cost decrease and energy reserve funds have been the 

most convincing drivers for associations to put resources into green measures for their buildings. 

 

 

Economic 

Development 
Social 

Development 

Environment and 

Health 
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3.2 Social benefits 

Enhance personal satisfaction, Minimize strain on local infrastructure and Improve occupant wellbeing and 

solace are the primary advantages by green building constructions. The building condition can have both 

negative and positive effects on the occupants' personal satisfaction. Antagonistic effects incorporate disease, 

non-attendance, weakness, uneasiness, stress, and diversions coming about because of poor indoor air quality, 

warm molding, lighting, and particular parts of inside space outline (e.g., materials determinations, furniture, 

and work force densities). Decreasing these issues through economical outline regularly enhances wellbeing and 

execution. Enhanced indoor air quality and expanded individual control of temperatures and ventilation have 

solid beneficial outcomes. Notwithstanding diminishing dangers and distresses, buildings ought to likewise 

contain highlights and characteristics that make positive mental and social encounters. Albeit less research has 

been done on wellbeing advancing situations, developing confirmation demonstrates that specific practical 

building highlights, including expanded individual control over indoor ecological conditions, access to sunshine 

and perspectives, and association with nature, are probably going to create positive conditions of prosperity and 

wellbeing. 

 

3.3 Environmental benefits 

Reduce wastage of water, Conserve natural resources, Improve air and water quality and Protect biodiversity 

and ecosystems will be the greatest benefits of environment by adopting the green buildings. 

 

IV. ENERGY EFFICIENCY INITIATIVES  

The twelfth FYP accentuates upgrading buildings' energy proficiency by enhancing apparatuses and hardware 

and through energy-productive plans. It is assessed that by 2030 the national interest for power could be 

decreased by as much as 25% by enhancing the energy effectiveness of buildings and operations (Sankhe et al., 

2010). Presently, the emphasis is on energy effectiveness in light of the fact that the advantage is clear and 

quick: bring down service bills and a diminished carbon impression. The Government of India ordered the 

Energy Conservation Act, 2001. The Act accommodates the legitimate system, institutional game plan and an 

administrative component at the Central and State level to set out upon energy proficiency drive in the nation. 

Five noteworthy arrangements of EC Act identify with assigned purchasers, models and marking of Appliances, 

Energy Conservation Building Codes (ECBC), Creation of Institutional Set up (BEE) and the foundation of the 

Energy Conservation Fund. The Building Code specifically applies to us, in setting of the investigation. The 

Energy Conservation Building Code (ECBC) was propelled by the Government of India on 27th May, 2007. 

The ECBC sets least energy principles for new ad buildings having an associated heap of 100kW or contract 

request of 120kVA as far as Energy Conservation (Amendment) Act, 2010. It is intentional in nature and 

appears to have been respected more in the rupture than the observance.29. The take-up is still ease back and it 

takes into account a little piece of whole construction in the nation today. There is some development towards 

making mindfulness on these codes now through the BEE.  
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Energy proficiency is a low-hanging organic product for environmental change moderation. Every unit of power 

spared implies less GHGs discharged into the climate. Under the eleventh FYP, software engineers elevating 

energy proficiency expected to spare 5% of energy utilization, and keep away from a 10,000 MW expansion in 

age limit. India burned through $4.17 billion in clean energy software engineers in 2012.30 

As per specialists in the power sector, energy-effective electrical machines utilized as a part of family unit and 

business foundations could spare around 20,000 MW of energy a year, bringing about reserve funds of $19.53 

billion in capital speculation on new power plants, other than transmission and circulation infrastructure.31 

Residential power utilize is exceedingly financed contrasted with the business division, which makes the 

objective to decrease energy utilization in private buildings less appealing. India's regular power outages, 

because of wasteful aspects in the power division, offer ascent to a necessity for costly go down diesel 

generators, which at present have a market of around $585.8 million. The requirement for costly generators 

keeping in mind the end goal to guarantee dependability in supply should serve to feature the significance of 

setting up energy-productive buildings and urge partners to call for energy-efficiency programmers.  

In 2007, BEE thought of the Energy Conservation Building Code (ECBC) to give least prerequisites to energy-

productive plan and construction of buildings. It applies to buildings with an associated heap of 500 kW or more 

noteworthy or an agreement request of 600 kVA or more prominent and with a molded region of 1,000 m2 or 

more. It has provisions for building envelopes, mechanical frameworks and hardware, including HVAC, inside 

and outside lighting and electrical powers and engines.  

ECBC-compliant buildings are assessed to be 20% to 30% more effective than customary buildings. With the 

usage of ECBC and different codes alongside energy-proficient measures, it is evaluated that there is potential to 

lessen 142 Mt of CO2 emissions every year by 2020 and 296 Mt for each year by 2030 (Parikh, 2011). 

Assessments from the energy consultancy Environment Design Solutions (EDS) additionally demonstrate 

noteworthy potential for GHG reserve funds from energy-protection measures (24% from lighting and 12% 

from aeration and cooling systems). The ECBC is as of now in the deliberate period of execution, and just a 

couple of states like Orissa and Rajasthan have advised it in their purview. Note that the ECBC takes a gander at 

the working energy of a building and not at the typified energy of the building materials. The rate of consistence 

with ECBC is foreseen to achieve 10% until 2013, 35% of every 2015 and 65% by 2017 (Rawal et al., 2012). 

 

V.POSSIBLE SOLUTIONS  

5.1 Replacement of Bricks  

 

  Clay Brick Concrete Brick Fly Aral Brick 

Standard ASTM C 216 ASTM C 1634 Meets or exceeds 

performance of   

ASTM C216 for SW 

Clay Brick 
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Embodied Energy 9.3  MJ (8800 Blue) 1.3 KJ (1240 Skis) 0.89-1.31 MJ 

CO2Footprint 0.59 kg (1.3 lb) 0.34 kg (0.75 lb) (850-1250 Stun) 

Recycled Material 00-6% Not typical 35-99% 

Shrinkage/Expansion Expands 0.08% Shrinkage 0.065% Shrinkage 0.065% 

Dimensional Consistency Can vary due to firing  Very Consistent If 

Cured To ASTM C 55 

Before Shipping 

Projected to be very 

consistent due to 

manufacturing process 

Initial Rate of Absorption/ Ability to Absorb 

Mortar 

2-30 ≥25 1-14 

Pigmentation Mineral oxides In clay 

plus natural and 

synthesed mineral 

oxide pigments 

Natural and 

synthesized  

Natural and 

synthesized mineral 

oxide pigments 

 

Supplanting of fly ash bricks with clay block brick diminishes costs 20% not as much as traditional with Low 

encapsulated energy, high reused content, low CO2 discharge the conceivable advantages when looked at are as 

follows 

1. Lighter than clay bricks. 

2. High strength, practically no breakage during transport 

3. Uniform size of bricks reduces mortar required for joints and plaster by 50%. 

4. Lower water penetration, considerably reducing seepage of water through bricks 

5. Gypsum plaster (plaster of Paris) can be directly applied on these bricks without a backing coat of lime 

plaster 

 

5.2 Bioclimatic architectural principles 

The outline design, for example, Orientation, Thermal mass, Surface to volume ratio, Positioning of windows, 

shading, Selection of materials for divider, rooftop, windows, including protection and Landscaping for various 

climatic condition must be considered before the construction. 

5.3 Design of lighting  

The passive solar oriented practice with regards to setting windows, or other transparent media, and intelligent 

surfaces so that, amid the day, regular daylight gives viable inside brightening. 

5.4 Energy Efficiency  

Utilization of Solar photovoltaic cells on the housetop rooftop gives around 24 kilowatts, or 16 % of the 

building's power needs. Set properly on the rooftop confronting South and West to catch most extreme warmth 

pick up  

5.5 Wind catcher 
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A conventional Persian architectural outline which can ready to make characteristic ventilation with incredible 

energy reserve savings and decrease the heap reporting in real time molding framework assist vigorously 

protected rooftop diminishes the cooling load. 

5.6 Rain Water Harvest 

Some rainwater goes into the dirt by the utilization of porous framework pavers. The rest of the water takes after 

existing stream designs and is gathered in a water lake another traditional strategy for rain water harvesting, 

built at a lower end of the site. Moreover, the building accomplishes a 35 % decrease of municipally provided 

consumable water, to a limited extent using low-flush toilets and waterless urinals. 

5.7 Root Zone Treatment 

Artificially prepared wetlands comprising of clay or plastic lined excavation and emergent vegetation growing 

on gravel/sand mixtures 

5.8 Waste water treatment  

All wastewater produced - reused by "root zone treatment" - at the same time inundates the vegetation. Low 

working cost, less energy prerequisite and simplicity of upkeep alluring option for wastewater administration 

upgrades the Landscape. 

  

Triggers Driving Future Green Building Activity in 

India 

Expected Business Benefits of Green Building in India 

Figure 5: Green building trends in India 

VI.CONCLUSIONS 

Enhancing the quality of life is an objective we as a whole dream for, which can be accomplished by utilizing 

characteristic assets mindfully. Green building idea incorporates keen approach for the sparing of energy; it 

spares our water assets and causes us for limiting wastages and expanding reuse. Green building ideas 

underlines in to enhancing wellbeing and abundance of the general public and all the more imperatively 

interfaces us with nature. It helps for making occupations, values of assets utilized, builds energy effective way 

and includes financial related advantages for the general public. Green building idea is a future need of a nation 

and it drives us towards the more beneficial and wealthier condition and in addition it demonstrates the best 

approach to stay in contact with nature.   
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