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ABSTRACT 
The investigation of environmental impact of products and processes has become a key issue 
that has lead companies to investigate ways to minimize their effects on the environment. LCA 
is a means of deriving a quantitative evaluation of environmental impact of product design and 
thereby refining product quality and characteristics. In the race of industrialization and 
production of goods and services that enrich our life, it seems that we are usually least concerned 
about the most valuable natural environment that existed when the human civilization had 
begun. Now a day, using the two-wheeler becomes the necessity of day to day life and a major 
part of our society is using it in large quantity. This work deals with the investigation of some 
parts of product, i.e. ‘kick starter arm’ and ‘stand’ assembly of two wheelers for environmental 
impact assessment using scientific approach of Life Cycle Assessment (LCA). LCA analyzes 
total impact of product on environment from extraction of raw materials that go into product 
through manufacture. LCA method considered for this work is Environmental Design of 
Industrial Products (EDIP). It is observed that, as per the method used Eco-toxicity, human 
toxicity and global warming is more as compared to other impact categories.  

Key Words : Environmental Impact Assessment, Life Cycle Assessment, Life Cycle Inventory, 
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INTRODUCTION 

It is very complicated to consider the entire 
product life cycle for environmentally significant 
inputs and outputs to air, water and soil at every 
life cycle stage.  Some unexpected impacts may 
turn out to be associated with some of the co-
products or by-products which are produced by a 
given process. In the race of industrialization and 
production of goods and services that enrich our 
life, it seems that we are usually least concerned 
about the most valuable natural environment that 
existed when the human civilization had begun. 
In our tryst of comfort by the production and 
consumption of goods and services we have an 
equally important social responsibility of up-
keeping the nature for our own selfish desire of 
sustainability of our future generations. This 
work deals with the investigation of some parts 

of product for environmental impact assessment  
using scientific approach of Life Cycle 
Assessment (LCA). Life cycle Assessment is a 
cradle-to-grave approach for assessing industrial 
systems. Cradle-to-grave begins with the 
gathering of raw materials from the earth to 
create the product and ends at the point when all 
materials are disposed off.  LCA evaluates all 
stages of a product’s life from the perspective 
that they are interdependent, meaning that one 
operation leads to the next. LCA enables the 
estimation of the cumulative environmental 
impacts resulting from all stages in the product 
life cycle.1 
Literature review 
Environmental impact assessment (EIA) is a tool 
that seeks to ensure sustainable development 
through the evaluation of those impacts arising 
from a major activity (policy, plan, program or  *Author for correspondence 
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project) that are likely to have significant 
environmental effects. It is anticipatory, 
participatory, and systematic in nature and relies 
on multidisciplinary input.2  
Environmental Impact Assessment (EIA) is a 
tool used to identify the environmental, social 
and economic impacts of a project prior to 
decision-making. It aims to predict 
environmental impacts at an early stage in 
project planning and design, find ways and 
means to reduce adverse impacts, shape projects 
to suit the local environment and present the 
predictions and options to decision-makers. By 
using EIA both environmental and economic 
benefits can be achieved, such as reduced cost 
and time of project implementation and design, 
avoided treatment/clean-up costs and impacts of 
laws and regulations. Environmental Impact 
Assessment is a planning tool that its main 
purpose is to give the environment its due place 
in the decision making process by clearly 
evaluating the environmental consequences of a 
proposed activity before action is taken. The 
concept has ramifications in the long run for 
almost all development activity because 
sustainable development depends on protecting 
the natural resources which is the foundation for 
further development.3 The project authorities will 
intimate the location of the project site to the 
Central Government in the Ministry of 
Environment and Forests while initiating any 
investigation and surveys.4  
Life cycle analysis is a crucial technique for the 
plastics industry in the 21st Century. 

Manufacturers and suppliers need to demonstrate 
that they are acting responsibly towards the  
environment in all aspects of production, from 
the design phase through consumer use and 
abuse, to disposal of end of life components. This 
overview of the subject explains the factors to be 
considered, the terminology, the organizations 
involved in developing these techniques and the 
legislation, which is driving the whole process 
forward. The ISO standards relating to 
environmental management are also discussed 
briefly in the document.5-6 
Total energy consumption of PVC pipe was 
smaller than that of PE pipe, in all the results 
about the comparison of CO2 emission, SOx 
emission, NOx Emission and solid waste in the 
water pipe environmental loads in PVC pipe 
were smaller than those of PE.7-8 

AIMS AND OBJECTIVES 
To investigate some parts of product for its 
environmental impact on various impact 
categories according to the selected LCA 
method, i.e. EDIP (Environmental Design of 
Industrial Product). And interpret the result 
which may help the decision makers of design 
and manufacturing.9 

MATERIAL AND METHODS 
Stages of LCIA 
There are three main stages of LCIA (Life Cycle 
Impact Assessment) according to ISO14040, i.e. 
Inventory Analysis; Impact Assessment; and 
Improvement Analysis. The frame-work of 
LCIA is as shown in the Fig. 1.10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 : The technical frame-work of LCIA 
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System used for investigation 
The first step is to select the product or parts of 
product for which the Impact Assessment is to 
be carried out. It is of any kind. Next step is 
the collection of LCI (Life Cycle inventory) 
for all materials used to manufacture and the 
manufacturing stage of life of product.11-13 To 
create the process inventory table or LCI table 
for different materials and process. To 
compute  the  quantitative  impact   of  selected  
 

product or part for all stages of life cycle. The 
quantitative evaluation of impact has done and 
then grouped into respective impact categories. 
The results of impact are presented graphically. 
The data and the corresponding graphs for result-
generation are saved for comparison purposes as 
well as for future reference. In the final step i.e. 
interpretation, the data are analyzed for various 
types and levels (i.e. quantitatively) of impacts to 
environment and human health. 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2 : Framework of the system used for investigation of products 

The frame work of the methodology used for 
investigation is as shown in the Fig. 2. 
Case study 
Two parts of the selected product, i.e. two-
wheeler, designs of ‘Kick Starter Arm’ and 
‘Stand’ are chosen for investigation. These 
parts of the selected product those are popular 
and used by masses in large quantity. The 
material and manufacturing process of these 
parts   is   quite   stable,   and   hence   these    

are considered as examples for investigation 
through LCA. This is considered for 
quantitative evaluation of the Impact of 
different impact categories as per selected 
LCA method EDIP. The parts ‘kick starter 
arm’ and ‘stand’ are manufactured by steel. 
The investigation of these two parts is done for 
three main stages of life, i.e. raw material 
acquisition, raw material manufacturing and 
part manufacturing.  
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RESULTS AND DISCUSSION 
The quantitative evaluation of the collected 
life cycle inventory according to EDIP, for 
selected parts of product of material steel at 
different stages of manufacturing of material 
is done through the designed system, the 
results of environmental impact on various 
impact categories of EDIP are presented 
graphically in the Fig. 3 and Fig. 4. The Fig. 
3 shows the impact on environment and on  

human health due to manufacturing of Stand 
of two- wheeler and the impact of 
manufacturing of ‘kick starter arm’ on various 
impact categories of environment and human 
health are shown in Fig. 4. Some impact 
categories have very less impact as compared 
to other and those are not visible on the graph 
of normal scale. To avoid it the graphical 
presentation of results are shown by using 
logarithmic scale. 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 : Shows the impact on environment - 
and on human health due to manufacturing of  
stand of two-wheeler 

Fig. 4 : Shows the impact on environment 
and on human health due to manufacturing - 
of kick starter arm of two-wheeler 

CONCLUSION 
The ecotoxicity, human toxicity and global 
warming have very large impact as compared to 
other impact categories acidification, ozone 
depletion, eutrophication etc for both the parts 
kick starter arm and stand. The impact of all 
impact categories for stand is very large as 
compared to the impact of all respective impact 
categories for kick starter arm. The main 
substances responsible for Ecotoxicity and 
human toxicity are Chloroform, Zn, xylene, 
benzene, benzo(a) pyrene etc., for global 
warming are CO, CO2, non methane VOC, 
Chloroform, methane etc, and for acidification 
are N2O, NOx, SO2, SO3, SOX, H2S, HCl, HF etc.  
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