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ABSTRACT

In response to the growing number of people living in metropolitan areas, the
transportation sector is seeing a significant expansion all over the world. The living
standard of the generation is also increasing on daily basis. As a result, carrying
personal automobiles on roads has become common in urban areas. This has led to
increased road congestion. Though the rise in transportation sector has made mobility
of goods and individuals quite easy. But the fact that with the growth of transportation
sector there has been enormous rise in greenhouse gas (GHG) emissions cannot be
ignored. If the trend of rising GHG emissions continues, the health impacts on
individuals will increase and the planet earth will become a pathetic place to live. This
has raised concerns amongst the governments of various nations to control the GHG
emissions and stop the rising temperature in the environment. As a result, governments
across numerous nations are laying emphasis towards the adoption of electric vehicles
(EVs).

There are various concerns among the individuals that hinder them to switch
from internal combustion engine vehicles (ICEVs) to EVs. Some of the major concerns
among the individuals are the high cost of EVs, lack of re-fueling infrastructure, range,
safety etc. To overcome these concerns the government along with various private firms
is working towards the price reduction of EVs, enhancement of re-fueling infrastructure
and range.

This study undertakes the case of India and thereafter find ways to enhance e-
mobility in the nation. The total cost of ownership (TCO) of a vehicle is carried using
certain assumptions and carrying regression analysis of petrol price. After the

calculation of TCO, this data along with other factors is used to carry out the



comparative analysis for available alternatives of EVs, ICEVs and hybrid vehicles
across various price segments. We encompassed the use of a hybrid model of multi
criteria decision making (MCDM). The model developed, uses best-worst method
(BWM) for providing weightage to each of the identified factors and thereafter,
technique for order of preference by similarity to ideal solution (TOPSIS) is applied to
determine the rank of each of the available alternatives. This helps in determining that
EVs should be the desirable purchase preference of the consumers, followed by hybrid
vehicles and ICEVs should be the least desirable purchase preference among the
consumers.

After determining EVs as the desirable purchase preference we identified
various blockades to EV adoption in India using literature and expert opinion. A
consensus among the experts is build using kappa tool to segregate these EV blockades
under social, economic and technological dimensions. Thereafter, BWM is used to rank
these blockades thus, enabling the government and organizations to combat the problem
of EV adoption in a systematic manner. Sensitivity analysis is carried to identify the
impact of variations in the weightage of each factor.

Now it has been found that re-fueling infrastructure is a critical problem in
enhancing EV adoption. Thus, we aim to develop a model using Stackelberg game to
determine appropriate number of charging stations (CS) and battery-swapping stations
(BSS) that should be developed by the government and private firms.

It has also been found that electric vehicle batteries (EVBSs) are a typical cost
factor for high EV prices. Thus, there is dire need to reduce the price of lithium-ion
batteries (LIBs) or EVBs in order to reduce the price of EVs. Considering the case of
India, it is not self-sufficient in manufacturing LIBs mainly due to the lack of LIB

resources. However, India being a large potential market for EVs provides enormous



potential for LIBs. Thus, to reduce the cost of LIBs it becomes necessary to make India
self-sufficient in LIBs. The only way to do so is to enhance circular economy practices
for LIBs in the country. Thus, we conducted semi-structured interviews and applied the
concept of grounded theory to understand the desired circular supply chain model of
LIBs and thereafter, recommend the required policies in the nation for enhancing

circular economy practices of LIBs.
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