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ABSTRACT

The surge in Electric Vehicle (EV) adoption has brought about a transformative shift in the
conventional transportation sector. Historically reliant on fossil fuels, the traditional
transportation system significantly contributes to global carbonization, emitting substantial
greenhouse gases, particularly in India. Such emissions pose detrimental effects on both human
health and the environment. In response, researchers and scientists have long been committed
to reducing dependence on traditional fuels and promoting transportation systems with minimal
atmospheric impact. Unlike traditional vehicles, EVs offer a cleaner alternative, mitigating the

issue of air pollution.

Nevertheless, the widespread acceptance of EVs and the establishment of their charging
infrastructure encounter numerous challenges. Whether fully or partially reliant on electrical
energy, EVs face hurdles in achieving widespread adoption. While some research has been
conducted on manufacturing suitable EVs, limited attention has been given to Electric Vehicle

Charging Infrastructure (EVsCI), especially within the Indian context.

This research endeavors to identify and prioritize barriers hindering consumer adoption of EVs.
It particularly focuses on managing issues related to EVsCI. Employing diverse methodologies,
techniques, Stakeholders’ Theory, and Transition Management Concepts, various frameworks
and models have been developed to enhance the conditions of the EV industry and provide

consumers with optimal infrastructure.

In Phase 1, a comprehensive framework for delivering efficient EVsCI in India was developed.
This involved a PESTELI analysis to assess the current environment and potential changes,

aiding in identifying challenges and opportunities within the EV industry. Subsequently, the



Soft System Methodology (SSM) was applied to formulate a Final Implementable Model and
a Barrier Management Framework (BMF). The Final Implementable Model suggests the
policies to be framed for EVsCI, whereas the Barrier Management Framework helps in

providing a proper EVsCI.

Moving to Phase 2, barriers to EVsCI in India were identified through an extensive literature
review, Systematic Literature Review (SLR), transition management concepts, stakeholder
theory, and expert opinions. Employing the EFA methodology, the identified barriers were
streamlined to sixteen. Here, 4 hidden constructs namely strategic, tactical, operational, and
performance are obtained and a four-level transition management framework has been

validated.

Phase 3 introduced the Total Interpretative Structural Modeling (TISM) methodology to
establish an inter-relationship among these barriers. Unlike ISM, TISM addressed the "Why"
alongside the "What" and "How." Subsequent MICMAC analysis revealed driving power and

dependence among barriers.

In Phase 4, the Fuzzy Evidential Reasoning Algorithm (FERA) methodology was applied to

prioritize barriers, creating an index for EV Charging Infrastructure in India.

Phase 5 incorporated a case study, utilizing literature reviews, stakeholder views, expert
opinions, EV policies, and industry data. SAP-LAP analysis with the IRP approach proposed
actions to enhance EV industry conditions and facilitate consumers with optimal EVsCI at
charging stations. Actor vs. process and action vs. performance models were developed to aid

policy formulation and implementation.



Key findings include the identification, categorization, and reduction of EVsCI barriers,
development of models and frameworks for strategy formulation and improvement monitoring,
categorization and ranking of barriers, and recommendations for government and

manufacturers to enhance industry conditions and infrastructure for consumers.

The principal outcomes of this research can be outlined as follows:

1. Identification of Barriers: The study successfully pinpointed obstacles within the Electric
Vehicle Charging Infrastructure (EVsCI).

2. Reduction and Categorization of Barriers: The identified barriers underwent a systematic
reduction process and were organized into four distinct constructs.

3. Development of Models and Frameworks: Various models and frameworks were created
to formulate strategies aimed at enhancing the state of EVsCI in India. These tools serve a dual
purpose by not only guiding initial improvements but also facilitating ongoing monitoring and
modification of strategies for continuous enhancement.

4. Categorization and Ranking of Barriers: The barriers identified were systematically
categorized and ranked to provide a comprehensive understanding of their relative significance.
5. Recommendations for Improvement: The research yielded practical recommendations
directed towards both governmental bodies and manufacturers. These recommendations aim to
ameliorate industry conditions and establish proper infrastructure to meet the needs of

consumers.

Vi
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