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Abstract— Buildings are recognized as some of the biggest 

buyers and pollutants in the world. However, the design 

context, in the context of its modern definition, as illustrated 

in this paper, is not so much based on initial requests to 

reduce negative environmental pressure, but rather to ensure 

local continuity of service provision. Finally, ecology has 

evolved into a framework encompassing a variety of 

strategies and measures aimed at reducing the negative 

impact of the natural environment by adapting to the 

requirements of standard design and value. By linking 

resource efficiency with the reduction of environmental 

impact, this paper reviews existing approaches and 

challenges in energy, utilities, water and land, and proposes 

future practical scenarios where broader socio-economic 

systems can be critical to effective environmental outcomes. 

Design and production of new products and materials should 

be based on the concept of life cycle testing. The LCA is 

also a prerequisite for eco-labelling requested by consumers, 

NGO’s and national and international authorities. LCA is 

not only an environmental development tool, but also an 

industry tool that means cost savings and competitive 

advantages. 
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I. INTRODUCTION 

In India, urbanization, population growth, emerging 

economies are the most important factors that contribute to 

the built environment. Also, investment in housing and 

infrastructure doubles its long-term effects on resources and 

energy [1]. While the European Union as a whole, Germany, 

in particular, has embraced resource efficiency as a key 

factor in its policy processes and is taking concrete steps in 

that direction [2]. Similarly, it is also important for India to 

start a dialogue on resource use and find its areas of action. 

Like other emerging economic sectors, India is also 

experiencing an increase in urbanization, which is 

associated with a growing population. Indian cities are now 

home to about 350 million people, and by 2030, there will 

be an estimated 590 million people living in cities [3]. 

Cities, accounting for about 58% of India's GDP in 2008, 

will account for about 70% of GDP by 2030 [3]. In 2009, 

India became the third-largest consumer of world-class 

goods after China (with one billion tons) and the USA 

(about 6 billion tons) [3]. In the same year, India accounted 

for 7.1% of the world's excessive consumption while 

handling 17% of the global population [3]. The use of the 

material in India over the last few decades reflects the 

general pattern of countries that make the transition from 

technological society to an industrial society, which refers to 

the consumption of non-renewable resources [4]. This is 

evident from Fig. 1;  the total use of biomass has almost 

dropped while the share of renewable resources has dropped 

from 79% in 1980 to 43% in 2009 [3]. If the current 

economic situation persists and the population grows 

according to the UN's average, India's material needs are 

expected to be around 15 billion tons by 2030 and more than 

25 billion tons by 2050 [3].  

 
Fig. 1: Future material consumption in India by category in 

scenario continuing current dynamic [3] 

II. LIFE CYCLE ASSESSMENT - L.C.A 

The LCA is a way of assessing the environmental factors 

and potential impacts associated with a product, by 

combining a list of relevant inputs and outputs of the 

product, evaluating the potential environmental impacts 

associated with these outputs, and interpreting the results 

accordingly [5]. 

LCA determines the environmental factors and 

potential impacts of a product during its entire life cycle (i.e. 

cradle-to-grave). The general factors associated with a 

product for LCA are: the acquisition of raw materials 

through production, use, and disposal [6]. General 

categories of environmental impacts that need to be 

considered include resource utilization, human health, and 

environmental impacts (ISO 14040) [7] [8]. By performing 

LCA developers extract more information about the role of 

structures on climate change and resource degradation, and 

afterward, it should be compared with the same information 

for other buildings [7]. 

The goal of the LCA calculation is simple. At each 

stage of the life cycle, it investigates the amount of materials 

and energy used in the processes associated. The latter are 

multiplied by measuring factors in accordance with their 

potential for environmental impact. Every single output is 

discussed and the result is similarly expressed in relation to 

the effect of the reference object in Table 1[8]. 

For example, 1 MJ combusted oil is associated with the 

following emissions and the resulting equivalent CO2 which 

represents the contribution to global warming when CO2 is 

given the characterisation factor 1.0 [8]. 
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Emissions  mg/

MJ 
 Characterisation 

factor 
 

Carbon 

dioxide 

CO

2 

90,00

0 
x 1 

90,0

00 

Methane 
CH

4 
4 x 25 108 

Laughing 

gas 

N2

O 
1 x 298 179 

      

   gm equivalents CO2 

per MJ 
90.3 

Table 1 Example to Calculate the global warming gases for 

L.C.A [8] 

The number of equivalents summed up for each 

environmental impact (impact category) can further be 

normalised and weighted to arrive at an aggregated result. 

Although stressed that there is no single method for 

conducting LCA studies, it is expected that an LCA includes 

the following features [9] [8]:  

− Goal and scope definition  

− Inventory analysis  

− Impact assessment  

− Result interpretation  

During the definition of the purpose and scope, the 

applicable unit (unit related to environmental impact) and 

program parameters (parameters for the survey) must be 

defined in relation to the purpose of the study [7] [8]. Data 

quality requirements should be considered. At least two 

phases of the life cycle should be included, for example, the 

production of materials and structure, to justify them by 

talking about the life cycle [8] [5]. 

The specification of the material is very important 

when different products, or in this case, different properties 

are compared. In the European Standard Sustainability in 

Construction (CEN 350) process, it is recommended to call 

it a functional level at the construction level separately from 

the functional unit at the product level (construction 

material) [8] [4]. For residential, functional equality can be 

defined as A building built for 90 citizens in a specific area, 

which complies with national laws and requirements related 

to comfort, health, safety, energy demand etc. [7]. In the 

estimated life span, e.g. 80 years. This definition may differ 

in nature but most importantly, comparisons can only be 

made when the functional unit or functional equilibrium is 

identical in both materials or solutions compared. However, 

estimations can be made even though the functional 

equations are unequal, as long as the results are converted 

into units of equivalent performance unit, for example, CO2-

eq/work area/year, or MJ/m2 residential area [8] [7]. 

 
Fig. 2: Life Cycle Assessment (L.C.A) process [10] 

III. LITERATURE SURVEY 

D. T. Doan et al. (2017) Various green rating systems were 

developed around the world to evaluate the durability of 

construction activities. Their phases and processes have 

been subject to constant review to keep track of the progress 

of the buildings. This paper aims to develop a systematic 

review of the development of green rating systems. Specific 

objectives are: 1) find out how interest and research in green 

rating systems have grown; 2) identify the similarities, 

differences, strengths, and weaknesses of the green rating 

systems; 3) check that they are actively evaluating projects 

in all aspects of sustainability. Specifically, LEED 

(Leadership in Energy and Environmental Design), 

BREEAM (How to Evaluate Construction Estimation), 

CASBEE (Comprehensive Environmental Performance 

Assessment Program), and Green Star NZ were analyzed in 

this paper. Results indicate that BOSSAM, LEED, and 

CASBEE have been in use since the late 2000's when Green 

Star NZ was still in its first phase. 70% of research papers 

focusing on BREEAM, LEED, CASBEE are geographically 

developed in the USA, Canada, UK, China, and Australia. 

Although these four rating systems were started in different 

contexts at different levels, Indoor Environmental Quality, 

Power, and Material are the common categories that are 

relevant to all. Environmental issues are the main focus of 

the Youth Building Manual while the Society is emphasized 

in neighborhood development literature. Currently, 

BREEAM has been the only app that can test all four 

sustainable features. Several in-depth research is expected to 

focus more on economic and institutional factors to improve 

the capacity of green rating systems for sustainable 

assessment purposes. 

A. E. Fennera et al. (2018) The carbon emissions 

associated with the built environment represented a large 

portion of the carbon footprint of the community. In 

addition to that, climate change, Life-Cycle Carbon 

Emissions Assessment, carbon emission standards, and the 

GHG Protocol are gaining importance. However, the 

calculation of carbon emissions varies depending on the 

parameters, sizes, heat-absorbed emission units, and 

methods. In support of the construction of a standard 

approach, this paper reviews the current methods of carbon 

calculation and highlights the inconsistencies of many 

carbon sequencing studies. This paper also aims to bring in 
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new information on the flow of nutrients during their life 

cycle. The findings in this paper can support and be used to 

discuss the target values needed to reduce carbon emissions. 

W. Nga et al. (2015) The bulk of construction waste 

generated by the disintegration process of the rebuilding 

project creates many environmental problems. Greater 

efforts are needed to establish the End-Of-Life (EOL) of 

materials. Recycling, recycling, and recycling of organic 

waste can help reduce the amount of landfill or 'rediscover' 

some energy from existing materials to reduce energy 

consumption in the next new building. This paper proposes 

to use 'energy-saving' energy to determine the amount of 

energy in the EOL phase that can be applied to create new 

life. Life cycle energy tests are done in the final phase of the 

high concrete building. The energy associated with waste 

management strategies was calculated to find ways that 

could produce higher energy savings than the installed 

capacity. Recycling was found to have a high energy 

savings of 53% while energy savings for reuse were 6.2% 

and fatalities were only 0.4%. The recycling strategy should 

apply to materials that contain large amounts of concrete 

(e.g. high-quality concrete construction). Recycling instead 

of recycling should be adopted for building components 

with high aluminum content (e.g. windows). 

J. Charytonowicz et al. (2015) Until recently, in 

Poland, the debate on environmental solutions in the 

construction industry has been largely ignored by designers. 

There were very few 'eccentric' architects who occasionally 

considered it. When Poland joined the European Union the 

situation quickly changed. It turned out that "eco" - the 

mood was so inclined that it had a slight impact on different 

levels of life, including the architecture. Nowadays, 

architecture is developing and solved with modern 

environmental solutions. The environmentally friendly 

design has become fashionable and has played a major role 

in the programs of regular work. In unresolved media, one 

can read about the expected reduction in heating costs, other 

sources of energy, and even energy-efficient or 'zero-energy' 

homes. More attractive have become modern building 

materials that ensure high levels of adjustment and respect 

for the laws of sustainable development. How quickly the 

changes are introduced depends largely on the so-called 

environmental policy used by the political authorities, which 

over time puts investors in new jobs and demands, such as 

tight limits and energy efficiency. 

L. Guardiglia et al. (2011) Life Cycle Assessment 

(LCA) can be used successfully to make decisions on 

building design and sustainable construction. However, this 

method is rarely used for many reasons. First, in normal 

operation, energy consumption during use is considered to 

be a major indicator of environmental impact on buildings. 

Second, details about the products, components, and 

packaging will not be readily available. The purpose of this 

paper is to make comparisons between two different 

construction technologies using Life Cycle health 

assessment methods, to try to understand the strengths and 

limitations of available LCA tools. Although the results may 

be limited to a specific European context, we try to present 

evidence of the importance of the method from a design 

standpoint, if carefully selected and modified. Comparison 

finds two distinct solutions for a mid-size green building: a 

new wood structure and reinforced concrete structure, built 

with integrated technology. According to the LCA method, 

all wood structures have a less environmental impact than 

concrete, but different types of impact come from a broader 

perspective. 

X. Conga et al. (2015) This article focuses on CO2 

emissions from China, carbon dioxide emissions from 

different climatic zones have been studied using the 

STIRPAT model (a dramatic impact on population 

reductions, toxicity, and technology). Five factors were 

selected, including the per capita area of residential real 

estate, the low level of buildings, the level of housing 

utilization, the production value of the high-rise sector, and 

the carbon emissions zone. In terms of climates, the 

properties of the four climate zones are considered, 

including Sever Cold (SC), Cold (C), Hot Summer Cold 

Winter (HSCW), and Hot Summer Warm Winter (HSWW), 

respectively. The features are distinguished by ridge sliding. 

Empirical results show that all factors can cause an increase 

in CO2 emissions among the four climate regions, although 

they have different effects on the emissions of CO2 in 

buildings in different climatic regions. 

S. T. Ng et al. (2012) The construction industry is 

known to have a significant impact on environmental 

pressure due to excessive energy consumption and carbon 

emissions. The increasing number of carbon dioxide 

emissions through the life cycles of buildings has prompted 

academics and staff to undertake a variety of studies related 

to this problem. Researchers have been finding ways to 

reduce carbon dioxide at each stage of the building life cycle 

- from planning and production to manufacturing, 

distribution and rebuilding, recycling, recycling, recycling, 

and recycling. Studies of carbon dioxide reduction in all life 

cycles of a building are reviewed and discussed, including 

the relation to green building-related materials, carbon 

materials, green building methods, energy efficiency, energy 

cycle analysis, waste generation, recycling, and recycling 

materials. and the concept of parenting in the cradle. The 

review provides construction experts and researchers with a 

better understanding of carbon dioxide reduction and global 

processes. The possibility of reduced carbon dioxide can 

increase the life cycles of a building by creating suitable 

drawings using low carbon materials. 

A. P. CONTRIBUTIONS et al.  (2010) The LCA / 

LCC is sometimes considered suspicious. Implementation 

barriers, for example, include discrimination regarding 

complex outcomes, accuracy, problems with interpretation 

of results, and relatively high costs of doing so. LCA tools 

are well integrated with adequate software used e.g. 

designers are also unusual. To date, the number of similar 

tests has decreased. This demand can be expected to rise. 

Concerning other barriers, these guides aim to demolish 

most of them by providing a basic study of what an LCA is, 

what it can be used for, and how it can be done, all in 

agreement with the architecture process. 

TERI et al. (2016) The German Ministry of 

Finance, Environmental Protection, Construction, and 

Nuclear Security (BMUB), under the International Climate 

Initiative, launched a bilateral project with the Indian 

Ministry of Environment, Forestry and Climate (MoEF & 

CC) called Resource Efficiency. Advanced Background 
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Equipment Management (in short "Overall Equipment 

Operations"). The project is being implemented by GIZ-

India, in partnership with German and Indian information 

partners. The project aims to empower India's key 

institutions responsible for the construction of environment, 

climate, industry, and resource policy to assist and establish 

institutional structures that enhance resource efficiency. 

A. A. Jensen et al. (1997) Life cycle assessment 

(LCA) involves the calculation of the specific characteristics 

- usually environmental factors - of a product's system at all 

stages of its life cycle. Sometimes called "life cycle 

analysis", "life cycle method", "birth from complex 

analysis" or "Ecobalance", it represents a new family of 

tools and techniques designed to help ecosystems and, in the 

long run, to stabilize development. This book, developed by 

the European Environmental Agency (EEA), aims to help 

businesses and other students find their way through the 

LCA maze to the right tools they have in mind. The first 

chapters are written in such a way that they are easily 

accessible to environmental managers at companies and 

other similar professionals, and parts of the method may 

require the LCA background of the student. 

J. Lee et al. (2018) Recent research in the 

construction industry has focused on reducing CO2 

emissions using quantitative health-building tests. However, 

most of this research is focused on the functional phase of 

the structural life cycle. There are few comprehensive 

studies of CO2 emissions during construction. The purpose 

of this study is to analyze the CO2 emissions of domestic 

households during the construction process. The amount of 

CO2 emissions associated with the use of selected materials 

and construction equipment is used to measure the CO2 

emissions associated with the housing life cycle. To set the 

boundaries of the materials, materials and transportation 

systems used, 13 types of construction work were identified; 

then CO2 emissions from raw materials were calculated for 

each type of construction activity. 

J. A. D. Pisani et al. (2007) This paper provides the 

concept of starting the idea of sustainable development from 

starting phase. It shows how the idea of resilience re-

emerged through the centuries as a resistance to ideas of 

progress. The historical context of the latter half of the 20th 

century has been described, where the paradigm shift in 

thinking about development has made progress to be a major 

factor in developmental discourses. 

J. Arfvidsson et al. (2013) Wood is perhaps the 

most natural material given to nature in man. It is made of 

carbon, sewn into the atmosphere by trees and stored in 

wood, where the carbon will remain locked in all wood 

work. Not only is it an excellent natural asset, it is also the 

most technologically advanced, perhaps the most innovative 

and most innovative human resource. The book is one of the 

results of the European research project "Wood in Carbon 

Efficiency". Leading experts and researchers from many 

European countries have collaborated and ensured its quality 

and suitability.                 

IV. CONCLUSION 

Life cycle testing is a widely accepted and widely used 

method of assessment the natural efficiency of the product, 

assembly or service. United Nations Organization for 

Standard positioning (ISO), as well as many institutions, has 

established a credible framework and the process of 

sustainable assessment. Based on lifelong viewing span, the 

LCA enables detecting natural loads caused by the right 

person activities. For lower or higher modes, LCA may be 

targeted complex products. On the other hand, the consistent 

assessment methodology is varied meetings create access to 

sustainable comparisons in a convincing manner. 

Comparative comparisons provide a reliable basis for 

industry decision making either practical engineering. Users 

can accept enough process or product. The results help 

improves the state of the industry to reduce the overall 

environment impact. 
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