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ABSTRACT 

 Green buildings are perceived to be an additional burden in terms of cost and duration to the stakeholders 

due to the inherent level of standardization and control imposed at various stages of construction. This study focuses 

on the benefits for construction firm/ contractor and construction workers when green features are incorporated in a 

project. A detailed field study has been carried out and databases of the costs are charted out and compartmentalized. 

A complete Life cycle cost analysis (LCC) was carried out on a  a high rise building in which green construction 

techniques were adopted and a similar LCC analysis was carried out on a conventional construction of the same 

magnitude and a comparison has been made. The sensitivity analysis is done for considering the uncertainties in the 

input data and taking discount factor as the sensitive parameter which shows also shows a positive trend. This study 

overwhelmingly shows that right from the planning stages of a project adopting green construction techniques are 

hugely beneficial compared to conventional construction. 
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1. INTRODUCTION 

India is witnessing tremendous growth in infrastructure and construction development. Construction industry 

in India is considered to be one of the largest economic activity that grows at an average rate of 9.5% as compared 

to the global average of 5% and contributes 10% of GDP (JLL research). As the sector is growing rapidly, preserving 

the environment poses many challenges. The construction sector therefore needs to contribute towards environmental 

responsibility. Green Building movement in India is a step in this direction – to minimize the negative impact of 

construction   activity on the environment. ‘Traditional’ LCC refers to the building and construction assets standard 

as per ISO 15686. 

Present scenario: It is perceived to be an additional burden in terms of cost and duration to the stakeholders due to 

its inherent level of standardization and control imposed at various stages of construction. Building sector  in India 

is the third largest consumer of energy and energy consumption is expected to grow at a rate of 4.3%.IGBC has 

assured that by 2100,there will be about 1800 crore worth of green buildings(IGBC). Green buildings offer a range 

of economic and environmental benefits such as 

 30-40% reduction in operation cost 

 Enhancing comfort issues to the occupants. 

 Improved  productivity  

 Incorporates latest techniques  and technologies 

Need for the study: Lack of time and knowledge on part of the contractors, to understand green construction in 

depth is one of the reasons for low acceptance of the concept. It is commonly believed that ‘Green buildings cost 

more’ and no efforts are made to study its depth from the contractor point of view.  In green construction, analysis 

of energy savings and improvement in productivity over a period of time help to justify most green construction 

features are beneficial for the contractors and construction personnel as well. 

Target group of study: Construction Company or   Contractor, Construction personnel 

Objective: The study needed to be conducted to measure the benefits for construction firm or contractor and 

construction workers when green features are incorporated in the project. The study involves comparison of life cycle 

costs of green construction with conventional construction of the same magnitude. 

Scope of study: The scope of work is to make a comparative study on Life cycle cost for construction site of Green 

building and conventional building. The study is limited to the construction project and does not take into account 

the life span of the building. The study need to be carried out to ascertain the cost associated with various factors 

that contribute for green rating viz.  

 Sustainable site planning 

 Efficient water utilization 

 Energy consumption 

 Utilization of material and resources 

 Air quality 

Life cycle costing methodology: The Applications for which Life Cycle Costing is divided in two parts: 

Following parameters are comes under absolute analysis: 

 Plans 
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 Budgeting 

 Contracting 

 Undertaking financial issues 

Cost details: The cost details of the green construction project and conventional project are shown in Figure1. From 

the figure it can be seen that green construction offers a savings (resale value) of 20% of the total investment 

compared to 8% savings in conventional construction. 

The savings is due to the following aspects 

 Savings due to reduction of dust and smoke control measure at site 

 Savings due to reduction of site disturbance 

 Savings due to reduction in  artificial site lighting 

 Savings due to reduction in energy consumption 

 Savings due to reduction in construction waste 

 Savings due to onsite utilization of construction waste 

 Savings due to material and manpower transport 

 Savings due to reduction in scheduled duration due to increased labour productivity 

Criteria of economic analysis of LCC are given in Table 1.After identifying all costs and discounting them to the 

present values, they are summed up to arrive at the life cycle costs. Present value life cycle costs of green construction 

are found to be lesser than the present value life cycle costs of corresponding conventional construction. Comparison 

of life cycle costs of green and conventional construction is shown in Figure 2. It clearly indicates that LCC of green 

construction is lesser than conventional construction. 

Calculation of supplementary measures: 

Net Savings: It is a variation of the Net Benefits measure of economic performance of a project. 

NS = LCC (conventional)-LCC (green) 

If  NS >0 , then the project is  cost effective.  

It is seen that the NS is greater than zero right from the base year and the savings shows an increasing trend. 

Savings to Investment Ratio (SIR): Savings to investment Ratio > 1, the project is economically justified. It can 

be seen that right from the planning phase the ratio is greater than 1 which implies that green construction is cost 

effective at all stages of a project. 

 
Figure.1.Comparison of Costs of Green and conventional Construction 

Table.1.Criteria of economic analysis of LCC 

Criteria of economic analysis Methodology 

Evaluation method Life cycle cost analysis 

Discounting approach Present value (PV)of the Base date 

Evaluation criteria Lowest life cycle cost 

 Highest net savings 

 SIR>1 

 AIRR>discount rate 

Uncertainty assessment Sensitivity Analysis 

 Data & parameters 

Base date(Beginning of Study period) 2006 

Study period Planning, Construction & Maintenance 

Period(6 yrs) 
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Table.2.Net Savings due to Green Construction 

Net Savings in 

LCC 

(Rs in crores) 

Number of years from the base year 

0 1 2 3 4 5 6 

22.53 15.18 25.12 34.67 43.67 52.21 60.19 

 

 
Figure.2.Comparison of LCC of   Green and   Conventional Construction 

2. CONCLUSION 

This study helps in understanding the green construction from the contractor’s point of view till the 

maintenance period of a project. The study period for this project has been for six years which includes planning, 

construction and maintenance by the contractor. In the first scenario green construction planning investment 

comparatively more than the typical conventional method and there is a reduction in operating cost of around 

5%However, a study of only the initial investment cost comparison will convince the contractors to opt for 

conventional buildings only. But this LCC analysis taking into account the savings in operation and maintenance 

costs clearly indicates that the savings due to green construction are more as the number of years of building service 

life increases. The sensitivity analysis is done for considering the uncertainties in the input data and taking discount 

factor as the sensitive parameter which shows also shows a positive trend.This study overwhelmingly shows that 

right from the planning stages of a project adopting green construction techniques are hugely beneficial compared to 

conventional construction. 
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