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ABSTRACT

The growing demand for sustainable transportation
solutions has led to the increasing adoption of
electric vehicles (EVs) for commercial purposes.
This study explores the performance of electric
vehicles in the commercial sector, focusing on
factors such as cost-efficiency, reliability,
environmental impact, and consumer acceptance. By
comparing EVs to traditional fuel-powered vehicles,
the study assesses key performance indicators
including operational costs, energy efficiency, and
maintenance requirements. The research also
examines the challenges and opportunities faced by
businesses in transitioning to electric commercial
vehicles. The findings suggest that while there are
still barriers to widespread adoption, the long-term
benefits of EVs in commercial applications are
substantial, with a positive impact on both the
environment and the bottom line of companies.
Keywords: Electric vehicles, Commercial
transportation, Performance analysis, Sustainability,
Operational efficiency

l. INTRODUCTION

The transportation sector is a major
contributor to global carbon emissions, and as
governments, corporations, and consumers become
increasingly conscious of the environmental impact
of traditional fuel-powered vehicles, the demand for
electric vehicles (EVs) has surged. Specifically,
within the commercial and business sectors, the
adoption of electric vehicles (EVs) has garnered
significant attention for their potential to reduce
emissions, lower operational costs, and provide
long-term  sustainability. =~ Businesses  across
industries like logistics, delivery, and public
transportation are exploring the use of electric
vehicles as a means of transforming their fleet
operations, improving efficiency, and aligning with
global environmental goals. As businesses strive to
reduce their carbon footprint and improve cost
efficiency, electric vehicles present a viable solution

that can significantly contribute to enhancing their
bottom lines.

Benefits and Importance of Electric Vehicles for
Commercial Use

1. Cost Efficiency and Operational Savings

One of the most significant benefits of adopting
electric vehicles for commercial purposes is the
reduction in operational costs. Traditional fuel-
powered vehicles rely on gasoline or diesel, both of
which are subject to fluctuating prices. On the other
hand, EVs can be charged at a much lower cost than
refueling a conventional vehicle.

2. Environmental Impact and Sustainability
Electric vehicles play a critical role in reducing the
environmental footprint of businesses. They produce
zero tailpipe emissions, significantly reducing the
amount of greenhouse gases released into the
atmosphere.

This makes EVs a highly attractive option for
businesses that are striving to meet their
environmental, social, and governance (ESG) goals
and adhere to increasingly strict regulatory
requirements. In sectors such as logistics and
delivery, where fleets of vehicles are often on the
road for long hours each day, transitioning to
electric vehicles can result in significant reductions
in overall carbon emissions.

For companies looking to achieve sustainability
certifications or improve their environmental image,
adopting EVs is an essential step.

3. Improved Brand Image and Consumer Trust
As consumers and investors continue to prioritize
sustainability, businesses that adopt electric vehicles
can enjoy improved brand loyalty and consumer
trust.

Companies that invest in green technologies and
promote their commitment to sustainability are
likely to be viewed more favorably by consumers
who are increasingly making purchasing decisions
based on a brand’s environmental impact.
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4. Incentives and Regulatory Compliance
Governments worldwide are offering various
incentives and rebates to encourage the adoption of
electric vehicles. These incentives can include tax
credits, grants, rebates on EV purchases, and
reduced registration fees, making the transition to
electric vehicles more financially feasible for
businesses.

Additionally, as governments continue to implement
stricter emissions regulations, especially in urban
areas, the adoption of electric vehicles is becoming
not just a business choice but a necessity to comply
with regulations.

5. Technological Advancements and Long-Term
Potential

The technology behind electric vehicles continues to
improve, which makes EVs more viable for
commercial use. Battery technology, a major
concern in the early stages of EV development, has
made significant strides, allowing for longer ranges
and faster charging times. As battery technology
improves, businesses can expect electric commercial
vehicles to become even more efficient, reliable, and
cost-effective.

Innovations such as smart charging stations,
wireless charging, and advancements in energy
storage solutions will further enhance the
performance and utility of electric vehicles.

6. Operational Efficiency and Fleet Management
Electric vehicles offer significant benefits when it
comes to fleet management. The simplicity of
electric drivetrains and lower maintenance needs
allow for easier fleet operations. Businesses can
reduce downtime and improve the reliability of their
vehicles, which is critical for industries where time
is of the essence, such as delivery services, logistics,
and public transportation.

Advantages of Adopting Electric Vehicles in
Business

1. Low Operational Costs

Due to lower energy costs compared to traditional
fuel and fewer parts requiring maintenance,
businesses that adopt electric vehicles can expect
significant savings over time. These cost efficiencies
can lead to improved profitability, especially for
companies with large fleets.

2. Environmental Leadership

By transitioning to electric vehicles, companies
position themselves as leaders in environmental
stewardship. This aligns with the growing trend of
environmental consciousness among consumers and
enhances their corporate social responsibility efforts.
3. Compliance with Regulations

Adopting electric vehicles allows companies to meet
evolving environmental regulations regarding

emissions and sustainability, thus avoiding potential
penalties and fostering positive relationships with
regulators and stakeholders.

4. Enhanced Consumer Engagement

Businesses that use electric vehicles can leverage
their commitment to sustainability as a marketing
tool, differentiating themselves from competitors
and  building stronger relationships  with
environmentally conscious consumers.

5. Future-Proofing the Business

Investing in electric vehicles prepares businesses for
a future in which sustainability will be a core
element of operations. As technology advances and
EVs become even more efficient, early adoption will
allow companies to stay ahead of industry trends
and maintain a competitive advantage.

SIGNIFICANCE OF THE STUDY

This study lies in evaluating the
performance of electric vehicles (EVs) for
commercial purposes, specifically focusing on how
business analytics can optimize their use in fleet
management. As businesses increasingly adopt EVs
to reduce operational costs and environmental
impact, understanding key performance metrics—
such as energy efficiency, maintenance costs, and
fleet productivity—becomes critical. This study will
offer valuable insights into the role of data-driven
analysis in improving EV performance, helping
businesses make informed decisions regarding EV
adoption and integration into their supply chains.
Furthermore, it will highlight the potential benefits
of using business analytics to optimize EV fleet
operations for long-term  sustainability and
profitability.

PROBLEM IDENTIFICATION

The rise of electric vehicles (EVs) presents
an opportunity for commercial businesses to
transition towards more sustainable and cost-
efficient transport solutions. However, despite the
growing interest in electric commercial fleets,
businesses face challenges in assessing the
performance, operational efficiency, and cost-
effectiveness of these vehicles compared to
traditional internal combustion engine (ICE)
vehicles. The problem lies in understanding the full
potential of electric vehicles for commercial use,
including their total cost of ownership, operational
performance, battery life, charging infrastructure
requirements, and environmental impact. The lack
of comprehensive performance data hinders
businesses from making informed decisions
regarding the adoption of EVs in commercial fleets.
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1. OBJECTIVES OF THE STUDY
1. To analyze the operational performance of electric
vehicles (EVs) compared to traditional internal
combustion engine (ICE) vehicles in commercial
settings.
2. To evaluate the cost-effectiveness of electric
vehicles in commercial fleets, including total cost of
ownership, maintenance, and fuel consumption.
3. To assess the impact of EVs on sustainability and
environmental footprint reduction in commercial
businesses.
4. To explore the challenges and barriers faced by
businesses in adopting electric vehicles for
commercial purposes, including infrastructure and
technological barriers.
5. To provide recommendations and insights on how
businesses can optimize the integration of electric
vehicles in their operations.

. SCOPE OF THE STUDY

The performance analysis of electric
vehicles (EVs) for commercial purposes involves
evaluating their efficiency, cost-effectiveness, and
sustainability in business operations. This scope
covers key factors such as energy consumption,
maintenance costs, vehicle range, and total cost of
ownership. It also includes the infrastructure needed
for charging and fleet management systems, as well
as the environmental benefits of transitioning to
electric fleets. By analyzing these aspects,
businesses can assess the potential for cost savings,
reduced carbon emissions, and improved operational
efficiency. Additionally, market trends, government
incentives, and technological innovations are
considered in the adoption of EVs for commercial
use.

LIMITATION OF THE STUDY

1. Limited charging infrastructure in certain areas.

2. High initial investment costs for electric vehicle
fleets.

3. Variability in vehicle performance due to
climate and terrain.

4. Limited driving range affecting operational
flexibility.

5. Dependency on government policies and
incentives for viability.

V. REVIEW OF LITERATURE
Baker et al. (2017) explored the impact of
electric vehicles on logistics and fleet operations,
specifically focusing on cost-effectiveness and
environmental sustainability. Their study found that
although electric vehicles have higher initial
purchase costs, the long-term savings from lower

| Impact Factor value 7.52 |

ISO 9001: 2008 Certified ‘Journal

fuel and maintenance expenses make them an
economically viable option for businesses. They
also noted that the operational costs associated with
EVs, such as charging infrastructure and the need
for specialized maintenance, could be offset by
government incentives and subsidies. The authors
highlighted that the transition to EVs in commercial
fleets could significantly reduce carbon emissions,
improving the sustainability profile of businesses.
However, the study also pointed out challenges,
such as limited range and charging infrastructure,
that need to be addressed to fully unlock the
potential of EVs in commercial operations.

Smith et al. (2018) explored the
operational and economic viability of electric
vehicles (EVs) for urban logistics, specifically
focusing on small to medium-sized commercial
fleets. Their study showed that EVs can deliver a
positive return on investment in urban areas due to
their lower fuel costs and maintenance requirements.
The research emphasized the importance of
integrating EVs into a fleet management system that
utilizes business analytics to monitor vehicle health,
energy consumption, and route optimization.
Furthermore, their findings indicated that, although
the initial purchase price of EVs is higher, the
overall lifecycle cost, factoring in long-term savings
on fuel and maintenance, can provide substantial
cost reductions over time.

Zhao and Wang (2019) conducted a study
on the use of electric vehicles for last-mile
deliveries in e-commerce. They explored how
business analytics can enhance fleet performance by
analyzing factors such as delivery speed, energy
usage, and customer satisfaction. Their research
demonstrated that EVs provide significant
environmental benefits, but their application is most
effective when paired with advanced data analytics
to predict traffic conditions, optimize delivery
routes, and ensure the efficient utilization of the
fleet. Their study also recommended that businesses
leverage data insights to manage the trade-off
between charging station availability and delivery
efficiency, a key challenge for widespread EV
adoption.

Yang and Lu (2020) analyzed the
economic and operational performance of electric
vehicles in the commercial logistics sector through
the lens of business analytics. They explored the
economic feasibility of transitioning from traditional
internal combustion engine vehicles to electric
vehicles in large-scale fleet operations. Their study
utilized business analytics to measure and forecast
the total cost of ownership (TCO), taking into
account factors like energy consumption, charging
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infrastructure, and depreciation of EVs. The findings
showed that, although the initial investment in EVs
is higher, the overall TCO was significantly lower
over a vehicle's lifespan when considering savings
on fuel, tax incentives, and reduced maintenance
costs. The study highlighted that using data-driven
decision-making tools helped businesses optimize
their fleet deployment and maintenance schedules,
thus improving the overall performance and
reducing environmental impact.

Rogers and Miller (2021) analyzed the
integration of electric vehicles in last-mile delivery
services. Their research indicated that the adoption
of EVs for short-distance, high-frequency delivery
routes had significant operational advantages,
including faster delivery times and reduced energy
consumption. They used business analytics tools to
demonstrate how predictive models and route
optimization software could enhance EV fleet
performance. Their findings suggested that
businesses could achieve up to 20% more efficient
fleet management by leveraging EV-specific
analytics. Despite these advantages, the study also
underscored that the lack of charging infrastructure
in rural and remote areas was a significant barrier to
widespread EV adoption in certain commercial
sectors.

Lee et al. (2022) examined the impact of
electric vehicle adoption on supply chain cost
structures. The study explored the use of business
analytics to evaluate key performance indicators
(KPIs) such as cost savings, fleet utilization, and
customer satisfaction in companies that have
integrated EVs into their logistics operations. The
research found that businesses experienced a
significant reduction in fuel-related costs and
maintenance expenses after transitioning to electric
fleets. However, it also highlighted that the total cost
of ownership of electric vehicles, including charging
infrastructure and battery replacement, can be a
deterrent. The authors concluded that businesses
could benefit from adopting EVs if they integrate
predictive maintenance and fleet optimization
analytics to maximize the return on investment.

Lee and Tan (2023) examined the
advancements in battery technology and their
impact on the performance of electric vehicles for
commercial fleets. Their research concluded that
improvements in battery efficiency, along with the
reduction in charging time, would make electric
vehicles increasingly suitable for commercial use,
especially in industries requiring high levels of
mobility. They noted that battery cost reductions
would contribute significantly to making electric
vehicles a more affordable option for businesses.

However, they also emphasized the importance of
strategic planning for businesses to invest in
charging infrastructure and to work collaboratively
with governments to build a more robust EV
ecosystem.

V. RESEARCH METHODOLOGY

Research is an academic activity and as
such the terms should be used in a technical sense.
According to Clifford woody research comprises
defining and redefining problems, formulating
hypotheses or suggested solutions.  Collecting
deductions and reaching conclusions, and at
carefully testing the conclusion to determine
whether they fit the formulating hypothesis

RESEARCH DESIGN

Research design can be defined as a master plan,
specifying the methods and procedures for
collecting and analyzing the needed information.
The design of the research was Descriptive in
nature. A descriptive research design is one that
describes the characteristics of a particular
individual or a group.

SAMPLE DESIGN

A Sample design is definite plan for obtaining a
sample from a given population. It refers to the
technical procedures the research would adopt in
selecting items for the sample, i.e. the size of the
sample.

SAMPLING TECHNIQUE

Simple random sampling is used. Under this
sampling, every item of the universe has an equal
chance of inclusion in the sample. The Sample size
of the study is 118.

METHODS OF DATA COLLECTION

o Primary data

o Secondary

Primary Data: Information which is collected at
first time is called primary data. In this study
Primary Data was collected with the help of the
questionnaire. The questionnaires were given to the
respondents.

Secondary Data: Information which was collected
already by some people is called secondary data. In
this study Secondary data was collected form the
company, industry websites and journals.
CORRELATION

The table shows that the relationship between
Educational Qualifications and Feel about reliable
electric vehicles in terms of maintenance.
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Correlations
Educational Feel about reliable electric vehicles in
Qualifications terms of maintenance

Educational Pearson Correlation 1 123
Qualifications Sig. (2-tailed) 184

N 118 118
Feel about reliable  |Pearson Correlation 123 1
electric vehiclesin  [Sig. (2-tailed) 184
terms of maintenance |N 118 118

Correlations

Feel about reliable
Educational electric vehicles in
Qualifications | terms of maintenance
Kendall's Educational Correlation Coefficient 1.000 104
tau_b Qualifications Sig. (2-tailed) . 171
N 118 118
Feel about reliable Correlation Coefficient .104 1.000
electric vehicles in Sig. (2-tailed) 171 .
terms of maintenance |N 118 118
Spearman’'s  [Educational Correlation Coefficient 1.000 127
rho Qualifications Sig. (2-tailed) . 171
N 118 118
Feel about reliable Correlation Coefficient 127 1.000
electric vehicles in Sig. (2-tailed) 171 .
terms of maintenance |N 118 118
Result address technological and operational challenges

This is a positive correlation. There are relationships
between Educational Qualifications and Feel about
reliable electric vehicles in terms of maintenance.

VI. SUGGESTIONS

1. Investment in Charging Infrastructure: Businesses
should invest in reliable and widespread charging
infrastructure to support the adoption of electric
vehicles in their fleets. Public-private partnerships
can be explored to overcome infrastructure barriers.
2. Data-Driven Decision Making: Companies should
leverage business analytics tools to continuously
monitor and analyze the performance of electric
vehicles in real time, ensuring optimal fleet
operations and identifying cost-saving opportunities.
3. Government Incentives: Businesses should take
advantage of available government incentives and
subsidies for EV adoption to lower initial
investment costs and enhance financial feasibility.

4. Employee Training: Educating employees on the
operational benefits and maintenance requirements
of electric vehicles is crucial to maximize their
potential and efficiency.

5. Collaborative Research: Collaboration between
industry stakeholders, including EV manufacturers,
fleet operators, and government agencies, can help

associated with EV adoption in commercial fleets.

VII. CONCLUSION

The performance analysis of electric
vehicles for commercial purposes reveals that EVs
offer substantial benefits in terms of reducing
operating costs, lowering environmental impact, and
improving corporate  sustainability. However,
businesses face challenges related to high initial
investments, charging infrastructure limitations, and
the need for workforce training. The growing
adoption of electric vehicles in the commercial
sector is highly dependent on advancements in
battery technology, better charging networks, and
favorable government policies. With the continued
evolution of EV technologies and infrastructure,
businesses can significantly optimize their
operations, improve their environmental footprint,
and contribute to sustainable development goals.
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