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Abstract: This study examined consumer perceptions toward electric bicycles (e-bikes) in the Delhi-NCR region of India.
The research examined the level of awareness, perceived benefits, and barriers that influence purchase decisions. Primary
data were collected from 150 respondents using a structured questionnaire and analysed using descriptive statistics in SPSS.
Findings revealed that environmental friendliness and cost-effectiveness were the most significant motivators, while high
initial purchase cost and limited charging infrastructure were major deterrents. The results highlight the need for targeted
policy support, awareness campaigns, and infrastructure development to enhance e-bike adoption and promote sustainable
urban mobility.
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I INTRODUCTION

In the cities of a country, such as Delhi, which has a
growing population and is undergoing rapid urbanisation,
there has been tremendous pressure on transportation
infrastructure. The rising costs of traffic congestion, air
pollution and fuel are urgent issues that require innovative
solutions. In this context, electric bikes (e-bikes) are
becoming a viable option for sustainable and efficient urban
transportation. E-bikes offer the health and flexibility of
biking with the convenience and less physical exertion of a
motorised vehicle. The area of this research study is related
to consumer perception towards e-bikes in the densely
populated area of Delhi NCR, which is facing the above-
discussed problem in the urban areas. The study aims to delve
into the consumer perspectives and uncover the factors that
influence the adoption of e-bikes as a mode of transport.

Delhi-NCR needs consumer perception to move
towards e-bike adoption, as it is essential. This perception is
affected by several factors, such as Delhi-NCR being plagued
by serious air pollution issues. Electric-powered, e-bikes
generate no tailpipe emissions, which could help improve air
quality. The study will examine the weightage consumers put
on the environmental advantages of e-bikes when buying
them.

The following are some of the potential benefits that
consumers can enjoy with e-bikes:
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e Cost-Effectiveness: E-bikes are much more cost-effective
than petrol-powered cars. This study will investigate the
consumer perception of cost savings benefits of e-bikes,
especially when fuel prices are increasing.

e Health benefits: E-bikes promote physical activity and
offer the electric motor to cover greater distances or climb
hills, thus making cycling more accessible to more people.
The study will involve an investigation into consumers'
perceptions of the health benefits of using e-bikes.

e Convenience: E-bikes can be used for short trips, making
them a convenient way to get around. They can navigate
through traffic congestion more easily compared to cars
and provide a parking advantage in dense urban areas.
This study will investigate the convenience factor of
customers for e-bikes.

o Challenges:

While there are potential benefits, there are also some
challenges that could prevent the adoption of e-bikes. These
include:

v’ Battery Range and Infrastructure: The existing range of e-
bikes could restrict longer commutes. Availability of
charging stations may be an issue. This study will examine
consumers' perceptions of these restrictions and their
effect on consumer buying decisions.

v" TInitial purchase: The cost of e-bikes may be higher than
that of conventional bikes. This study will examine
consumer opinion on e-bikes' cost and their perceived
benefits.
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v' Safety issues: There could be concerns with the safety of
e-bikes with some consumers, especially when it appears
e-bikes are operating in the same mode as a motorised
vehicle and cycling on unfamiliar terrain. The research
will investigate consumer perceptions of the safety of e-
bikes.

This research aims at bridging between the potential of
e-bikes and their usage in the Delhi-NCR. The study can
provide valuable insights for creating effective strategies to
encourage e-bike usage, as it uncovers consumer perceptions
and factors that influence their buying decisions. This, in turn,
can help alleviate traffic congestion, air pollution, and
reliance on fossil fuels, contributing to a more sustainable and
healthy transportation system in the city of Delhi — NCR and
other megacities. These are the different parts of this research
paper, which will explain in detail the methodology used for
the collection of consumer data, analysis of results obtained
and implications for promoting the adoption of e-bikes in
Delhi-NCR and beyond.

II. LITERATURE REVIEW

As e-bikes gain popularity, so has the interest in their
potential application to various urban issues, leading to a
number of recent studies. This literature review analyzes the
current studies on the perceptions of consumers regarding e-
bikes, identifying the factors that can contribute to their
decision to purchase and barriers that may prevent them from
adopting e-bikes.

» Environmental Benefits & Sustainability

E-bikes undeniably are more environmentally friendly.
According to studies conducted by Huu, Duc Nguyen, and
Van Nguyen Ngoc (2021), e-bikes do not emit any tailpipe
emissions as compared to petrol vehicles. This can greatly
reduce air pollution in an urban environment, especially in
megacities such as Delhi-NCR, where air pollution is a
significant health concern. Liu, Wenqiu, et al (2021) also
show that the e-bike has a reduced environmental impact than
the traditional bicycle, as it reduces dependence on human
effort for greater distances.

But there is some concern with the production and
disposal of e-bike batteries, as noted by Kaivonen, Timo,
2024. They highlight the importance of responsible
manufacturing and efficient recycling systems to further
enhance the e-bikes' environmental benefits. This is
harmonised with the emerging trend of a sustainable supply
chain and circular economy.

» Perceived Benefits and User Satisfaction

Several perceived benefits have been identified to
impact consumer choices about e-bikes. Marques et al (2022)
and Vikram et al (2021) studies highlight the cost-
effectiveness of e-bikes. The cost of fuel and the amount of
maintenance are negligible for e-bikes when compared to
fuel-powered vehicles. This is a good option for consumers
who don't want to spend a lot of money, particularly in areas
where gas prices are on the rise.
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The health benefits of e-bikes are another important
factor contributing to their adoption, as discussed by Flores et
al. (2021) and Plazier et al. (2018). The e-bike's pedalling
component allows users to engage in physical activity, with
the electric motor providing support, thereby increasing
accessibility for a broader audience. This can lead to
improved fitness levels and reduced risk of chronic diseases.
Moreover, Martinez 2018 and Brown 2019 show that e-bikes
can serve as a tool to promote active transportation, reduce
car usage and contribute to a healthier city.

It is also significant given the convenience aspect in the
consumer perception, highlighted by research by Philips
(2022) or Bielinski (2022). The fact that e-bikes are more
efficient at navigating through traffic helps them become a
great alternative to cars, especially when it comes to shorter
trips. What's more, they provide parking opportunities in
congested city areas, which is another plus for commuters.

» Challenges and Barriers to Adoption

These are all good things, but there are some issues to
consider when it comes to adopting an e-bike. Battery range
and charging stations are one of the main concerns as
mentioned by Gupta, Gaurav, 2019 and Ahmed, Umar, et al.,
2024. The market for e-bikes could be more limited than
expected for longer commutes, and charging stations are
lacking as well, which may be a barrier to adopting e-bikes.
It is particularly true when one is commuting from one city to
another, like in Delhi-NCR, where distances can be quite
large. Addressing these challenges can be achieved through
investment in battery technology with higher ranges and
establishing a robust charging network throughout the city.

There can be a cost barrier to e-bikes, however, as Jones,
Luke R. et al. (2024) explains. It's also more costly than the
typical bicycle, when compared with the first cost, which
might deter some buyers. However, Ballo, Lukas, et al (2023)
note that this can more than be offset by the reduced long-
term fuel and maintenance costs. Moreover, government
incentives and subsidies can make a significant impact in
making e-bikes more accessible and promoting their use.

A further challenge could be safety concerns as raised
by Smith 2019 and Johnson 2020. However, some customers
might continue to be hesitant about riding an e-bike, for
example, with cars and motorcycles sharing the road, or new
road obstacles. These will be part of the public education and
awareness-raising campaign regarding safe use of e-bikes and
the importance of bicycle infrastructure on roadways, as well
as investments in bicycle infrastructure for roadway safety
issues.

» Includes the Following Case Studies:

A comparison with the consumer perception in the
respective area (Delhi-NCR) with research conducted in other
urban areas is crucial. Some insights can be gained from
Chen's 2019 research on the adoption of e-bikes in Beijing,
China and Nguyen's 2020 research on e-bike use in Bangkok,
Thailand. The findings of these studies indicate that the
problems of battery range, charging infrastructure use and
cost problems are comparable. They also understand that

WWWw.ijisrt.com 8


https://doi.org/10.38124/ijisrt/25nov059
http://www.ijisrt.com/

Volume 10, Issue 11, November — 2025
ISSN No:-2456-2165

there are differences in users' preferences in terms of region.
The study on Bangkok, for example, highlights how the
policies and regulations of the government can encourage the
adoption of e-bicycles.

An understanding of the demographics: Socio
demographic factors and user profiles is one of the important
elements of marketing and promoting the e-bikes to the
intended target audience. According to Patel 2021, the
younger generation of people are more open to e-bikes,
particularly the millennial and Gen Z generations are more
environmentally conscious which means they prefer using
sustainable modes of transport. A new pair of researchers,
Gomez 2020 and Lee 2021, have also found that e-bikes, as a
form of transportation, are not just popular with bicyclists, but
could be popular with those who, while physically fit to ride
without the help of the electric motor, may not necessarily be.
This will make the e-bike more accessible to a wider number
of users and result in a more accessible transportation system.

Kumar 2022, however, suggests that income may also
play arole in determining whether an e-bike is adopted. This
does not mean that the potential long-term benefits aren't
worth it, however, if you're on a tight budget, it may be too
expensive to purchase the equipment at the start. It thus
demonstrates the importance of the government to have e-
bike subsidy or loan programs so that it can reach a wider
socio-economic class.

Develop marketing and promotion plans. Prepare
marketing & promotion plans. Consumer perception of e-
bikes cannot be the end-all, be-all; outside of that, the e-bikes
must be marketed and promoted for successful uptake. In
Zhang 2021, they look at successful marketing approaches
and campaigns that emphasise the benefits of e-bikes to the
environment and health. Campaigns are effective with those
who are concerned about the environment and want to get fit.
Furthermore, research by Smith 2020 and Lee 2021
emphasises the need to encourage e-bikes as a more
convenient and time-saving mode of transportation,
especially in urban areas with heavy traffic.

Social media marketing and influencer marketing can
also be a key component of e-bike promotion: Jones 2023,
Kim 2024. These platforms can help e-bike companies tap
into a larger customer base and highlight the potential benefits
of these vehicles by leveraging customer feedback and
personal experiences. In addition, the potential exists for local
partnerships with business and organisation to increase e-bike
use as mentioned in Smith 2022. Cooperation can help
support e-bikes as an eco-friendly, healthy means for
employees and patrons to travel.

» Policy and Regulatory Frameworks

The government's policies and regulations have a great
influence on consumer perception and promote e-bike usage.
Smith (2023) and Johnson (2024) are investigating effective
policy designs from other countries. Smith 2023 and Johnson
2024 carried out research to explore the effects of policy
frameworks in other countries. All are financial initiatives --
including tax relief, infrastructure investment for charging
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stations and laws to promote bike lanes and safe riding of e-
bikes.

Smith 2023 & Johnson 2024 have done research
demonstrating the need for public education programs as well
as policy change. These campaigns may be used to
disseminate information on e-bikes' advantages and to
educate cyclists on safe cycling techniques. These campaigns
can be employed to spread the word on the advantages of e-
bikes, and to offer instruction about how to ride safely and
clear up general issues. Governments can play a role in
offering sustainable transport solutions to cities by
establishing e-bike policies to promote e-bike ownership.

The authors in this literature review have reviewed the
literature already conducted on consumers' perceptions of e-
bikes and factors that will impact their purchase of them and
what potential barriers they may have to purchasing an e-
bike.The review focuses on the positive aspects of e-bikes —
their environmental impact, perceived benefits such as cost-
savings and health benefits, and the convenience they offer.
Charging infrastructure, cost and safety, however, are issues,
as are battery life limitations. Moreover, this review assessed
the importance of socio-demographic information, successful
marketing and promotion approaches, and policy supports to
promote e-bike use.

The next part of this research paper will talk about the
methods used in collecting data related to the perception of
consumers towards e-bikes in Delhi-NCR. The results and
conclusion of this research can be compared to the previous
research and literature to get a better understanding of e-bikes
in dense urban areas.

» Problem Statement

While e-bikes offer a promising solution to these urban
mobility issues and advocate for eco-friendly transportation
in Delhi-NCR, their implementation is still in its early stages.
Though there are several studies out there that shed light on
the general consumer sentiment regarding e-bikes across the
world, there is a lack of studies that offer insights into the
factors affecting the buying decision and constraints of uptake
into the e-bike system in the specific context of Delhi-NCR.
To fill this gap, this research will analyse the perception of
consumers in Delhi-NCR about e-bikes.

» Objectives of the Study
The primary objectives of this study are:

e To assess consumer awareness of e-bikes in Delhi-NCR.
e To identify the factors influencing Consumer purchase
decisions regarding e-bikes, including:

v" Perceived environmental benefits of e-bikes.

v’ Cost-effectiveness and long-term savings associated with
e-bikes.

v’ Health advantages and accessibility benefits offered by e-
bikes.

v Convenience factors such as time saving and parking
advantages.
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e To explore the potential barriers hindering e-bike adoption
in Delhi-NCR, including:

v’ Concerns regarding battery range and availability of
charging infrastructure.

v' The initial purchase cost of e-bikes compared to
traditional bicycles.

v’ Safety concerns about riding e-bikes in urban traffic
conditions.

e To provide insights into the socio-demographic
characteristics of potential e-bike users in Delhi-NCR.

» Scope of Study

This study aims to gain insight into the attitude of
consumers about e-bikes in the Delhi-NCR area. The research
will use surveys or interviews on a sample of the population
in the region. The study will go beyond technical
specifications of e-bikes and not explore the differences
between e-bike models.

The results of this study will be used to identify trends
and come up with recommendations for encouraging e-bike
adoption in Delhi-NCR. They could be directed at the
consumer or the policy maker, or even the e-bike
manufacturer, and they help make the region's urban
transportation more sustainable and efficient.
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II1. RESEARCH METHODOLOGY

The methodology used in this study is descriptive to
explore the perception of consumers regarding e-bikes in the
Delhi NCR market. The purpose of descriptive research is to
collect information to describe the nature of the population
being studied.

» Sampling Method:

In this research, the convenience sampling technique
will be used. Convenience sampling is a technique whereby
the researcher selects those who are easy to reach and easy to
access. This is an efficient approach for primary data
collection that may not be representative of the population of
Delhi-NCR.

» Sample Size:

A total of 100 participants (Delhi NCR) are considered
for this study. This would be a large enough sample to imbed
a diversity of views and to elicit significant patterns in
consumer perception.

IV. DATA ANALYSIS AND INTERPRETATION

The data collected from the 150 respondents across
Delhi-NCR region in relation to their attitude towards e-bikes
has been analysed in this section. This section analyses the
data obtained from 150 respondents across Delhi-NCR in
relation to their attitude towards e-bikes. The results are
summarized in tables and charts to highlight important trends.

Table 1 Respondent Demographics- Gender

Gender Frequency Percentage
Male 105 70%
Female 45 30%

o Interpretation: The majority of the respondents in the survey were male (70%). A more balanced sampling strategy could be used
in future research to ensure a broader representation of viewpoints.

Table 2 Current Two-Wheeler Ownership Status

Currently Owns Two-Wheeler Frequency Percentage
Yes 120 80%
No 30 20%

o Interpretation: 80% of the participants already have their own 2-wheeler vehicle, for some of them, this could mean replacing or
supplementing their vehicle with an e-bike.

Table 3 Awareness of Electric Bikes.

Aware of Electric Bikes Frequency Percentage
Yes 135 90%
No 15 10%

o Interpretation: The awareness level is high (90%) of electric bikes in the Delhi-NCR region, which is a receptive market for e-bike

adoption.

Table 4 Awareness Source of Electric Two-Wheeler Vehicles

Source of Awareness Frequency Percentage
Online Sources (News, Social Media) 60 40%
Word-of-Mouth (Friends, Family) 45 30%
Advertisements 20 13%
Other 10 7%
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Interpretation: Awareness of e-bike the main source of awareness for e-bikes was online (40%) — this is an important digital

[ ]
marketing strategy to consider.

Table 5 Respondents' Current Bike Utilisation Status
Usage of the Current Bike Frequency Percentage
Daily Commute 90 60%
Occasional Use (Leisure, Shopping) 45 30%
Not Applicable (No Bike) 15 10%

Interpretation: A majority of participants (60%) use their current bikes for daily commutes, indicating a potential target market

[ ]
for e-bikes that offer similar functionality.

Table 6 Appealing Factors for Purchasing Electric Bikes
Appealing Factor Frequency (Multiple Responses Allowed)
Environmentally Friendly 120
Cost-Effectiveness (Lower Running Cost) 105
Health Benefits (Reduced Exertion) 85
Convenience (Easy to Operate) 75

e Interpretation: Environmental benefits (120) were the most appealing factor for purchasing e-bikes, followed by cost-
effectiveness (105) and health benefits (85). Convenience was also a consideration (75).

Table 7 Comparison of Electric vs. Non-Electric Bikes
Aspect More Appealing in Electric Bikes More Appealing in Non-Electric Bikes
Price 30 120
Mileage 90 60
Speed 45 105

Interpretation: Participants perceived a mileage advantage (90) for e-bikes compared to non-electric bikes. However, price (30)

and speed (45) were seen as drawbacks for e-bikes.

Table 8 Factors Preventing the Purchase of Electric Bikes
Deterring Factor Frequency (Multiple Responses Allowed)
High Initial Purchase Cost 105
Limited Battery Range and Charging Stations 90
Lack of Awareness about After-Sales Service 75
Concerns Regarding Safety and Reliability 60

o Interpretation: The high initial purchase cost (105) was the biggest deterrent to e-bike adoption. Limited battery range and
charging stations (90) were also concerns. Lack of awareness regarding after-sales service (75) and safety concerns (60) also

require attention.

Table 9 After-Sales Service Affecting Purchase Decision
After-Sales Service Importance Frequency Percentage
Very Important 90 60%
Somewhat Important 45 30%
Not Important 15 10%

o Interpretation: A significant majority (60%) of respondents considered after-sales service to be very important (Table No. 9),
highlighting the need for robust service networks to build trust and encourage e-bike adoption.

Table 10 Perception of Electric Bike Benefits
Benefit Agree Neutral Disagree
Environmentally Friendly 135 10 5
Cost-Effective in the Long Run 105 30 15
Healthier Mode of Transportation 90 45 15
Convenient for Short Commutes 85 50 15
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e Interpretation: A strong consensus existed regarding the environmental friendliness (135 agreeing) of e-bikes (Table No. 10).
The long-term cost-effectiveness (105 agreeing) and health benefits (90 agreeing) were also seen as positive aspects. However,
a neutral response regarding convenience (85 agreeing, 50 neutral) suggests that further improvements in e-bikes, like increased

range, might be needed to fully address this factor.

Table 11 Willingness to Purchase Electric Vehicles in the Near Future

Purchase Intention Frequency Percentage
Likely to Purchase in Next Year 60 40%
Might Consider Purchase in Future 75 50%
Not Likely to Purchase 15 10%
o Interpretation: The positive attitude towards future e-bike [3]. Kaivonen, Timo. "Circular business models for

purchases was clearly outlined: 40% would buy in a year,
and 50% would purchase in the future (Table No. 11). This
indicates a positive market with the appropriate
infrastructure and incentives.
V. LIMITATIONS
The results of this study are not representative of the
entire Delhi-NCR because the sampling method was
convenience sampling, and the number of respondents was
small (150). Additional studies with a larger and more
representative sample are suggested.
VI. CONCLUSION
This study provides valuable insights into consumer
perception towards e-bikes in  Delhi-NCR. While
environmental benefits and cost-effectiveness were seen as
key advantages, concerns regarding price, battery range, and
after-sales service remain as barriers to adoption. These
findings can inform strategies to promote e-bike usage,
including:

e Government subsidies or tax breaks to reduce the initial
purchase cost

e Investments in expanding
throughout Delhi-NCR.

o Initiatives to raise awareness about e-bike technology,
after-sales service networks, and safety practices.

e Collaboration with e-bike companies to offer extended
warranties and reliable service networks.

charging infrastructure

By addressing these challenges and promoting the
benefits of e-bikes, Delhi-NCR can move towards a more
sustainable and efficient urban transportation system.
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