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Abstract 
Construction sector is one of the largest end users of environmental resources and one 

of the largest polluters of manmade and natural environments around the globe. 
Economic development, climate change due to greenhouse gas (GHG) emission, 
energy security and energy access are the primary concerns for India. Sustainable 

development in energy sector has become a concern for all the people in the world. It 
satisfies the need of its people without jeopardizing the prospects of the future 

generation. To minimize these effects, concept of Green Building has been introduced 
in the construction industry. To asses these building, there are various building 
assessment tools which have emerged globally. These assessment tools have been 

developed and used to assist planning and design of sustainable buildings. The aim is 
to develop complete environmental consciousness among construction specialists 

towards sustainable performance and to achieve the objective of sustainability in the 
construction sector. In this study, the assessment approaches towards environmental, 
economic and social aspects are discussed. The comparative study and analysis on 

these building assessment tools i.e. LEED-India, GRIHA and IGBC have been made. 
It is found that there may be inconsistence in the assessment tools and criteria. 

However, lack of fully integrated assessment tools has resulted in the lack of a holistic 
assessment approach for the building life cycle. 
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Introduction: 

The World is facing the problem of global warming in present situation. Economic 

development, climate change due to greenhouse gas (GHG) emission, energy security 
and energy access are the primary concern for India. Sustainable development has 

become a concern for all the people in the world. Sustainable society is the one which 
accomplishes growth of economic and damages to its environment in such a way that 
which cannot be repairable. It satisfies the need of its people without jeopardizing the 

prospects of future generation. Sustainability is associated with earth’s capacity to 
sustain large human population of 7.2 billion and still rising. Managing the material 



resources in a sustainable fashion to achieve development goals with minimum or no 
damage to the environment. 

According to World Commission on Environment and Development, 
sustainable development is “development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs” (WCED, 
1986). From a project development point, it is thus concerned with the effective 
utilization of resources and reducing adverse effects on the natural environment, in 

order to meet the requirements and needs of current and future generations. 
Sustainable buildings and sustainable building assessment have therefore gained 

significant attention in recent times. With the fast growth of sustainable assessment 
models and tools around the world, some criticisms have arisen as most of these 
models and tools only consider the environmental aspects and few of them 

incorporate the assessment to life cycle stages and their impacts. To make the 
assessment more adequate for the themes of ‘sustainability’, this research aims to 

develop an assessment model based on the building life cycle and take three pillars 
into consideration. 

Sustainable development (SD) has drawn the attention of public and 

researchers since last century. Sustainability represents the interaction of 
environmental, economic and social aspects. With this concept, the triple bottom line 

(TBL) emerges from the assessment of environmental, economic and social values. 
This concept has been widely applied to the building industry. In environmental 
assessment, the life cycle assessment (LCA) and consumer-based approaches are 

discussed. In economic assessment, the life cycle costing (LCC) and other forms of 
cost estimating approaches are discussed. For social assessment, social impact 

assessment (SIA), social footprint, social benchmarking and other approaches are 
discussed. 

Construction industry is one of the major sources of environmental pollution. 

The environmental problems caused by construction range from energy and resource 
consumption to waste production throughout the building life cycle. Sustainable 

performance of construction projects is an indispensable aspect for a country to attain 
the goal of sustainable development. With increasing attention being paid to building 
sustainability performance, numerous environmental assessment tools have emerged 

worldwide. They have been developed and used to assist planning and designing of 
sustainable buildings, and help raising overall environmental awareness and achieving 

the goal of sustainability in the construction sector. In this study, the assessment 
approaches to environmental, economic and social aspects are discussed. The 
sustainable building and different building assessment tools are discussed, as well as 

the specific situation of environmental sustainable development in India. 
The main aim of building assessment tools are:  

• To evaluate different aspects of sustainability during the design, operation and 
demolition phase of building. 

• To incorporate the best practices in reducing the negative impact of the building 

on the environment.  

According to (Thomson et al., 2011), increasing sustainability assessment of 

buildings is required for understanding the social, economic and environmental 
effects associated with the way that buildings and their support systems are designed, 
built, operated, maintained and ultimately disposed. However, the lack of fully 



integrated assessment tools has resulted in the lack of a holistic assessment approach 
for a building life cycle. 

 

The Relationship of Three Pillars in Sustainable Development 

 

 
Source: Hart 2000 

Factors for assessing the building EES impacts 

• Environmental – Energy and resource consumption, emission, land contamination, 

waste generation, water consumption, transport issue. 

• Economic - Life cycle costing (LCC) 

A procedure which facilitates comparative cost analysis and assessments to be 

made over a indicated span of time, considering account of all relevant economic 

aspects both in terms of primary costs and future operation costs. 

• Social – Quality of the life, health and safety, community satisfaction, culture 

identity, surrounding environment, facilities. 

Green Building Assessment Rating Systems in India – An Overview 

LEED-2011 for India NC Rating System  

The Leadership in Energy and Environmental Design (LEED) building assessment 

tool has been developed by the U.S. Green Building Council (USGBC) in 2000. The 

LEED India green building assessment tool was developed by IGBC (Indian Green 

Building Council) in October 2006. The LEED-2011 for India NC rating system is 

categorized into water efficiency- 9.1%,indoor environmental quality-13.63%, energy 

and atmosphere-31.82%, sustainable sites-23.63%, innovation in design -5.45% 

materials and resources-12.73%, and regional priority -3.64 %. The LEED assessment 



tool is developed for existing buildings, new construction, core and shell, school, 

commercial interiors, homes, community development and retail. This tool awards 

assessment of buildings as platinum, gold, silver and certified. It has a very simple 

checklist to assess the performance of building. 

 

The assessment tool includes one criteria, indoor environment air quality (IAQ) 

management during building construction that clearly addresses safety and health of 

construction worker at site. The intention of this criteria is to prevent and protect the 

building workers and building occupants from indoor air quality problems throughout 

the process of construction or renovation process. On fruitful formulation, 

implementation and execution of an IAQ management policy, the project gets the 

LEED-NC certification, which is minor and thus underscores the minimum 

consideration that the assessment tool gives to safety and health of the construction 

worker. It should be consider and noted that other criteria within the assessment tool 

which are directed to improve the building workers health and safety and also for the 

end-user, such as the use of low- carbon emitting materials, may benefit the 

construction workers safety and health as well. 

LEED is one of the most popular and worldwide recognized green building 

certification systems. Developed by the U.S. Green Building Council (USGBC) it 

includes a set of assessment for the plan, design, execution and control, operation, and 

maintenance of green buildings. 

Leaders around the world have made LEED the most widely used third party 

validation for green buildings, with around 1.85 million SQF being certified daily. 

LEED India rating, which is for commercial buildings, forms about 25 per cent of 

total built-up area registered with IGBC for green building projects in India. 

IGBC 

The IGBC (Indian Green Building Council)  part of the Confederation of Indian 

Industry (CII) was formed in the year 2001. It has setup the green new building core 

Sustainable site, 

26%

Water 

Efficiency, 10%

Energy and 

atmosphere, 

35%

Material and 

Resources, 14%

Indoor 

Environment 

Quality, 15%

Innovation in 

Design, 6%

Regional 

Priority, 4%

a) LEED for India NC rating system



committee to develop the rating system. This committee comprised of stakeholders,  

developers architects, consultants,  builders, manufactures , owners, institutions, and 

industry representatives. IGBC is categorized into energy efficiency -28%, building 

materials and resources -16%, water converation – 18%, site selection and planning -

14%, indoor environment quality -12%, sustainable architecture and design 5% and 

innovation and development -7%. The main aim of the commitee is to facilitate a 

sustainable built environment for all and enable India to be one of the world leaders in 

the sustainable built environment by 2025. 

 

  Indian Green Building Council (IGBC) presently said over 2 billion SQF area of 

green building projects has been registered till now and is targeting to have 10 billion 

SQF by 2022. It has been various categories of consruction like IGBC Green Homes, 

IGBC Green Townships,IGBC Green New Buildings, IGBC Green SEZ , IGBC 

Green Factory Buildings, IGBC Green Schools, IGBC Green Landscaping,IGBC 

Existing Buildings and IGBC Green Mass Rapid Transit System. This tool awards 

rating of building as certified, silver, gold, platinum and super platinum. 

With this background, the(IGBC) Indian green building council has launched ‘IGBC 

green new building assessmenyt system to address the national priorities. This 

assessment program is a tool which allows the designer to adpot the green 

technological aspects and reduce the environmental impacts that are quantifiable. The 

assessment program covers implementation methodologies to cover varied climatic 

zones and varying lifestyles. 

IGBC has setup the green new building core committee to develop the assessment 

program. This committee consist of stakeholders, including planner, architects, 

builders, consultants, developers, owners, institutions, manufactures and industry 

representatives.  
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GRIHA Rating System 

GRIHA (Green Rating for Integrated Habitat Assessment) is the Indian national green 

building rating system. It was developed by TERI (The Energy and Resources 

Institute) in 2007. This rating system is divided into: energy end use-36.5%, 

sustainable site planning-21.2%, building planning and construction-7.7%, health and 

wellbeing- 9.6%, energy: renewable- 7.7%, innovation points-3.9%, recycle, building 

operation and maintenance-1.9%, waste management-4.8%, and recharge and reuse of 

water-6.7%. The GRIHA rates the buildings for 100 points for above 90, from 81-90, 

71-80, 61-70, and 50-60, five star, four star, three star, two star and one star 

respectively.  A building project is assessed based on its anticipated performance over 

its complete life cycle from inception to operation. The phases of the project life cycle 

that have been recognized for evaluation are: pre-construction, building design, and 

construction, and building O & M (operation and maintenance). The issues that are 

assessed in these phases are as follows.  

 Pre-construction stage (intra- and inter-site issues) 

 Building planning and construction stages (issues of resource conservation and               

reduction in resource demand resource utilization efficiency, resource recovery 
and reuse, and provisions for occupant health and well-being). The prime 

resources that are considered in this section are land, water, energy, air, and green 
cover. 

 Building O&M stage (issues of O&M of building systems and processes, 
monitoring and recording of consumption, and occupant health and well-being, and 

also issues that affect the global and local environment). 
 

 
GRIHA was conceived by TERI and developed with Ministry of New and Renewable 

Energy, is a national rating system for green buildings in India. GRIHA is a rating 

tool that helps people assesses the performance of their building against certain 
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nationally acceptable benchmarks. About 650 projects registered consist of almost 

250 million sq. ft. build up area.  

Comparison of Building Assessment Tools in India 

 

Graphical Represential of Different Criteria Adopted in India Rating system
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The critical and prominent stages of life cycle have been compared by various rating 

tools. Following are the highlights about the consideration of LEED, GRIHA and 

IGBC in assessing the green building.  

 All these rating tools (LEED, IGBC and GRIHA) have given the most 

important portion to ‘Energy Efficiency/ Use’, allotting the maximum score 
for the complete project life cycle in assessment of green rating.  

 In these rating tools ‘Indoor Environment Quality’ plays moderate role, 
however it obtains a similar avarage score by all the LEED, IGBC and 

GRIHA.  

 ‘Recycle, Recharge and Reuse of Water’ have been considered equally by 

GRIHA and IGBC but LEED has given lesser score to it comparitively in 
rating the building.   

 LEED has considered ‘Transportation’ as a moderate contribution factor 
whereas GRIHA and IGBC have given negligable score to it.  

 All the rating tools have considered ‘Materials’ as a moderate contribution 

factor equally.  

 ‘Health and Well Being’ have negligable considerations by all these Indian 

Tools.  

 Similarly ‘Innovation’ has obtained minimal scores by all the three tools.  

 GRIHA has considered ‘Magement/Sustainable Site’ in the moderate category 
while LEED & IGBC have given less score to the same.  

 
However it is proven that energy efficiency and enery utilization has a major 

important role in impacting the environment in all the aspects. Sustaibable assessment 

is considered to be complete when all the aspects such as environmental , economic 

and social are integrated. However the currently available rating tools have 

concentrated more towards environmental which is appriciated but givng less 

importance to economic and social aspectd leads to incomplete in the sustainable 

assessment of building performance. Hence these rating tools may not be completely 

successful in assessing sustainablity since assessin sustainablty is a complex 

phenomina. 

 

Conclusion 

Construction sector is one of the important sector, where every country should be 

concentrated for the growth of economy. From past decade construction industries 

moving towards the change in practice from conventional building to green buildings. 

Developed and developing countries are practicing their own or one of the popular 

rating system to assess the building. All the aspects of sustainability has significant 

impact in assessment of building and it should be integrated. Economic and Social 

aspects are having some deficient and inadequate in many assessment tools in 

measuring sustainability. Existing assessment tools are focused towards 

environmental assessment rather than sustainable assessment. Existing assessment 

tools are not taken into consideration of regional and functional aspects, which also 

plays a significant role in assessment of building performance. The building 

assessment should be carried out for complete project, from initiation phase to 



demolition phase. The continuous revision and updates on existing assessment tools 

should happen, to meet the current challenges in construction. EAT are condemned as 

being fruitless and incompetent in presenting the sustainable measures with respect to 

building performance. One issues for regional adaptation is that, indicators vary from 

one region to another region. Sustainability is like a three legged chair, any leg 

missing from the sustainability chair will cause unsteadiness, because the three 

components are interlinked together. The most of the assessment tools have been 

established nationally to measure environmental impact and consider the problems, as 

they appear. Economy is the most a important factor in any developing countries, so 

considering is very much necessary to analyse ans assessproject cost for the life cycle 

of the building, which is not taken into account in the GRIHA. GRIHA and LEED-

India gave more importance to environment aspects rather than social and economic 

aspects. Sustainable building assessment have strong regional differences and the 

application of the international tools in India, will still have some shortcomings. 

GRIHA is not sufficiently focused on sustainability issues in building life cycle. 

Project life cycle has not received necessary attention in building assessment process. 

 

Most Green Building Rating systems available today are criteria based. Whole 

building process are categorized into several criteria and credited with points – 

Normalizing them into Star Ratings or other nomenclature. They are good to 

streamline the processes but do not accurately measure the impact of Building Energy 

on Natural Environment.  None of the systems include properties of materials and 

integrate them in the assessment process. This lacunae calls for development of a New 

Sustainability Indicator, applicable for entire Built environment with ease. 

Sustainability is complex phenomena having too many variables with lack of 

dependable data has limitation in existing assessment tools. 
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