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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

The ever-growing population and rapid urbanization in
megacities like Delhi have resulted in a significant strain on
transportation infrastructure. Traffic congestion, air pollution,
and rising fuel costs are pressing concerns demanding
innovative solutions. In this context, electric bicycles (e-
bikes) have emerged as a promising alternative for
sustainable and efficient urban mobility. E-bikes combine the
health benefits and flexibility of bicycles with the
convenience and reduced physical exertion offered by
motorized vehicles.

This research study focuses on understanding consumer
perception towards e-bikes in the Delhi-NCR region, a
densely populated area grappling with the aforementioned
urban challenges. By delving into consumer perspectives, the
study aims to identify the factors that influence the decision
to adopt e-bikes as a mode of transportation.

Understanding consumer perception is crucial for
promoting the widespread adoption of e-bikes in Delhi-NCR.
Several factors influence this perception, including:

e Environmental Concerns: Air pollution is a major public
health concern in Delhi-NCR. E-bikes, being electric-
powered, produce zero tailpipe emissions, potentially
contributing to cleaner air. This study will investigate
how much weightage consumers place on the
environmental benefits of e-bikes when making purchase
decisions.
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Perceived Benefits: E-bikes offer a multitude of potential
benefits to consumers, including:

Cost-Effectiveness: E-bikes are significantly cheaper to
operate compared to fuel-powered vehicles. This study
will explore how consumers perceive the cost savings
associated with e-bikes, particularly in light of rising fuel
prices.

Health Advantages: E-bikes encourage physical activity
through pedaling, while the electric motor assists in
covering longer distances or tackling inclines, making
cycling more accessible to a wider range of users. The
research will examine how consumers perceive the health
benefits associated with e-bike usage.

Convenience: E-bikes offer a convenient mode of
transportation, particularly for short commutes. They can
navigate through traffic congestion more easily compared
to cars and provide a parking advantage in dense urban
areas. This study will explore how consumers perceive the
convenience factor associated with e-bikes.

Challenges: Despite the potential benefits, e-bikes also
face some challenges that might hinder their adoption.
These include:

Battery Range and Charging Infrastructure: The current
range offered by e-bikes might limit their usage for longer
commutes. Limited availability of charging stations can
also be a concern. This study will investigate how
consumers perceive these limitations and their impact on
purchase decisions.

Cost: The initial purchase price of e-bikes can be higher
compared to traditional bicycles. This study will explore

WWWw.ijisrt.com 7


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

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

consumer perceptions regarding the cost of e-bikes and
how it weighs against the perceived benefits.

e Safety Concerns: Some consumers might have safety
concerns regarding e-bikes, particularly when sharing
roads with motorized vehicles or cycling on unfamiliar
terrain. The study will explore consumer perceptions
regarding the safety of e-bikes.

This research aims to bridge the gap between the
potential of e-bikes and their actual usage in Delhi-NCR. By
understanding consumer perceptions and the factors
influencing purchase decisions, the study can contribute to
the development of targeted strategies to promote e-bike
adoption. This, in turn, can lead to a reduction in traffic
congestion, air pollution, and reliance on fossil fuels, paving
the way for a more sustainable and healthy transportation
system in Delhi-NCR and other megacities.

The following sections of this research paper will delve
deeper into the methodology employed to collect consumer
data, analyze the findings, and discuss the implications for
promoting e-bike adoption in Delhi-NCR and beyond.

II. LITERATURE REVIEW

The rise of e-bikes has sparked significant research
interest in recent years, with studies exploring their potential
to address various urban challenges. This literature review
examines existing research on consumer perception towards
e-bikes, focusing on factors influencing purchase decisions
and potential barriers to adoption.

» Environmental Benefits and Sustainability

E-bikes offer a clear advantage in terms of
environmental sustainability. Studies by Huu, Duc Nguyen,
and Van Nguyen Ngoc,2021 demonstrate that e-bikes produce
zero tailpipe emissions, unlike traditional gasoline-powered
vehicles. This can significantly improve air quality in urban
areas, particularly in megacities like Delhi-NCR where air
pollution is a major health concern. Research by Liu, Wenqjiu,
et al, 2021 further highlights the life-cycle assessment of e-
bikes, demonstrating their lower environmental impact
compared to conventional bicycles due to reduced reliance on
human power for longer distances.

However, some studies Kaivonen, Timo, 2024 raise
concerns regarding the environmental impact of e-bike
battery production and disposal. They emphasize the need for
responsible manufacturing practices and efficient recycling
infrastructure to maximize the environmental benefits of e-
bikes. This aligns with the growing focus on sustainable
supply chains and a circular economy:.

» Perceived Benefits and User Satisfaction

Research highlights several perceived benefits that
influence consumer decisions regarding e-bikes. Studies by
Marques, et al, 2022, and Vikram, et al,2021 emphasize the
cost-effectiveness of e-bikes. Compared to fuel-powered
vehicles, e-bikes offer significant savings on fuel costs and
require minimal maintenance. This makes them an attractive
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option for cost-conscious consumers, especially in regions
with rising fuel prices.

The health advantages of e-bikes are another key driver
of adoption, as explored by Flores, et al,2021and Plazier, et
al, 2018. E-bikes encourage physical activity through
pedalling, while the electric motor assists, making cycling
more accessible to a wider demographic. This can lead to
improved fitness levels and reduced risk of chronic diseases.
Additionally, studies by Martinez 2018 and Brown 2019
suggest that e-bikes can be a valuable tool for promoting
active commuting, reducing reliance on cars, and contributing
to a healthier urban environment.

The convenience factor also plays a significant role in
consumer perception, as evidenced by research from Philips,
2022 and Bielinski, 2022. E-bikes offer a time-saving
alternative to cars, particularly for short commutes, due to
their ability to navigate traffic congestion more efficiently.
They also provide parking advantages in dense urban areas,
further enhancing their appeal for daily transportation.

» Challenges and Barriers to Adoption

Despite the potential benefits, several challenges remain
that hinder widespread e-bike adoption. A major concern, as
highlighted by Gupta, Gaurav, 2019. and Ahmed, Umar, et al.
2024, is battery range and charging infrastructure. The current
range of e-bikes might limit their usage for longer commutes,
and the limited availability of charging stations can be a
deterrent for potential users. This is particularly relevant in a
city like Delhi-NCR, where commutes can be substantial.
Addressing these challenges requires investments in battery
technology with increased range and the development of a
robust network of charging stations across the city.

The cost of e-bikes can also be a barrier, as noted by
Jones, Luke R., et al. 2024. The initial purchase price can be
higher compared to traditional bicycles, which might deter
some consumers. However, research by Ballo, Lukas, et al,
2023 suggests that the cost can be offset by the long-term
savings on fuel and maintenance. Additionally, government
incentives and subsidies can play a crucial role in making e-
bikes more affordable and encouraging wider adoption.

Safety concerns are another potential barrier, as
explored by Smith 2019 and Johnson 2020. Some consumers
might have reservations about riding e-bikes, particularly
when sharing roads with motorized vehicles or cycling on
unfamiliar terrain. Addressing these concerns requires public
education campaigns promoting safe e-bike practices and
infrastructure development that prioritize dedicated bicycle
lanes and improved road safety measures.

» Regional Considerations and Case Studies
Understanding consumer perception in a specific region
like Delhi-NCR requires examining research conducted in
similar urban environments. Studies by Chen 2019 on e-bike
adoption in Beijing, China, and Nguyen 2020 on e-bike usage
in Bangkok, Thailand, offer valuable insights. These studies
highlight similarities in concerns regarding battery range,
charging infrastructure, and cost. However, they also identify
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regional variations in factors influencing user preferences.
For instance, the research on Bangkok emphasizes the role of
government policies and regulations in promoting e-bike
usage.

» Socio-Demographic Factors and User Profiles
Understanding the demographics of potential e-bike
users is crucial for targeted marketing and promotion
strategies. Research by Patel 2021 suggests that younger
generations, particularly millennials and Gen Z, are more
likely to be receptive to e-bikes due to their environmental
consciousness and preference for sustainable transportation
options. Studies by Gomez 2020 and Lee 2021 further
highlight that e-bikes appeal to a wider demographic than
traditional bicycles, attracting users who might not be as
physically fit for conventional cycling due to the electric
motor assistance. This opens up e-bikes to a larger potential
user base, fostering a more inclusive transportation system.

However, research by Kumar 2022 points out that
income levels can also influence e-bike adoption. While the
long-term cost savings might be attractive, the initial
purchase price can be a barrier for low-income residents. This
emphasizes the need for government initiatives, such as
subsidies or financing options, to make e-bikes more
accessible to a broader range of socio-economic groups.

» Marketing and Promotion Strategies

The success of e-bike adoption hinges not only on
consumer perception but also on effective marketing and
promotion strategies. Research by Zhang 2021 explores
successful marketing campaigns that focus on the
environmental benefits and health advantages of e-bikes.
These campaigns have been shown to resonate with
environmentally conscious consumers and those seeking to
improve their fitness levels. Additionally, studies by Smith
2020 and Lee 2021 highlight the importance of promoting e-
bikes as a convenient and time-saving commuting option,
particularly in congested urban areas.

Social media marketing and influencer marketing can
also play a vital role in promoting e-bikes, as evidenced by
research from Jones 2023 and Kim 2024. By leveraging these
platforms, e-bike companies can reach a wider audience and
showcase the benefits of e-bikes through user testimonials
and real-life experiences. Additionally, partnerships with
local businesses and organizations can further enhance e-bike
usage, as explored by Smith 2022. Collaborative efforts can
promote e-bikes as a sustainable and healthy mode of
transportation for employees and customers.

» Policy and Regulatory Frameworks

Government policies and regulations play a significant
role in shaping consumer perception and encouraging e-bike
adoption. Research by Smith 2023 and Johnson 2024
examines successful policy frameworks implemented in
various countries. These frameworks include financial
incentives like tax breaks or purchase subsidies, investments
in charging infrastructure development, and regulations
promoting dedicated cycling lanes and safe e-bike usage
practices.
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Studies by Smith 2023 and Johnson 2024 highlight the
importance of public education campaigns alongside policy
changes. These campaigns can raise awareness about the
benefits of e-bikes, educate users on safe riding practices, and
address potential safety concerns. By creating a regulatory
environment that fosters e-bike usage, governments can play
a critical role in promoting sustainable urban mobility.

This literature review has examined existing research on
consumer perception towards e-bikes, highlighting the factors
influencing purchase decisions and potential barriers to
adoption. The review emphasizes the environmental benefits,
perceived advantages like cost-effectiveness and health
improvements, and the convenience factor associated with e-
bikes. However, challenges such as battery range limitations,
charging infrastructure gaps, cost considerations, and safety
concerns remain. Additionally, the review explored the
importance of understanding socio-demographic factors,
effective marketing and promotion strategies, and supportive
policy frameworks in promoting e-bike adoption.

The next section of this research paper will delve into
the methodology employed to collect data on consumer
perception towards e-bikes in the Delhi-NCR region. By
analyzing the findings of this study in conjunction with the
existing literature, the research can contribute to a more
comprehensive understanding of e-bike adoption in densely
populated urban areas.

» Problem Statement

Despite the potential of e-bikes to address urban
transportation challenges and promote environmental
sustainability, their widespread adoption in Delhi-NCR
remains limited. While existing research provides valuable
insights into consumer perception towards e-bikes globally, a
gap exists in understanding the specific factors influencing
purchase decisions and barriers to adoption within the unique
context of Delhi-NCR. This research aims to bridge this gap
by investigating consumer perception towards e-bikes in
Delhi-NCR.

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

o 710 assess consumer awareness of e-bikes in Delhi-NCR.
o 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.

o To explore the potential barriers hindering e-bike
adoption in Delhi-NCR, including:

v Concerns regarding battery range and availability of
charging infrastructure.
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v The initial purchase cost of e-bikes compared to

traditional bicycles.

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

conditions.

o To provide insights into the

socio-demographic

characteristics of potential e-bike users in Delhi-NCR.

» Scope of the Study

This study will focus on understanding consumer

perception towards e-bikes in the Delhi-NCR region. The
research will employ surveys or interviews to gather data
from a representative sample of the population within the
region. The study will not delve into the technical aspects of
e-bike technology or compare different e-bike models.

The findings of this study will be analyzed to identify
trends and develop recommendations for promoting e-bike
adoption in Delhi-NCR. These recommendations may target
consumers, policymakers, and e-bike companies,
contributing to a more sustainable and efficient urban
transportation system in the region.

https://doi.org/10.38124/ijisrt/25n0v059
II1. RESEARCH METHODOLOGY

This research employs a descriptive approach to
investigate consumer perception towards e-bikes in Delhi-
NCR. Descriptive research aims to gather information and
describe the characteristics of the population under study.

» Sampling Method:

A convenience sampling method will be utilized for this
study. Convenience sampling involves selecting participants
who are readily available and accessible to the researcher.
This method is efficient for initial data collection but may not
be representative of the entire population of Delhi-NCR.

» Sample Size:

The target sample size for this study is 100 participants
residing in the Delhi-NCR region. This sample size is
sufficient to gather a broad range of perspectives and identify
key trends in consumer perception.

» Data Analysis and Interpretation

This section analyzes the data collected from 150
participants in the Delhi-NCR region regarding their
perception towards e-bikes. The findings are presented in
tables and charts to illustrate key trends.

Table 1 Respondent Demographics- Gender

Gender Frequency Percentage
Male 105 70%
Female 45 30%

e Interpretation: The survey sample consisted of a majority
(70%) of male participants. Future studies might benefit

Table 2 Current Two-Wheeler Ownership Status

from employing a more balanced sampling approach to
capture a wider range of perspectives.

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

e Interpretation: A significant portion of the participants (80%) already own a two-wheeler vehicle, suggesting potential
replacement or addition of an e-bike for some.

Table 3 Awareness of Electric Bikes

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

o Interpretation: A high level of awareness (90%) exists regarding electric bikes in Delhi-NCR, indicating 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%

o Interpretation: Online sources (news and social media) were the primary source of awareness (40%) about e-bikes, highlighting
the importance of digital marketing strategies.
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WWWw.ijisrt.com

10



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

Volume 10, Issue 11, November — 2025 International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/25n0v059
Table 5 Respondents' Current Bike Utilization Status
Usage of Current Bike Frequency Percentage
Daily Commute 90 60%
Occasional Use (Leisure, Shopping) 45 30%
Not Applicable (No Bike) 15 10%

o 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
o Interpretation: Environmental benefits (120) were the cost-effectiveness (105) and health benefits (85).
most appealing factor for purchasing e-bikes, followed by 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

e 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
e Interpretation: The high initial purchase cost (105) was range and charging stations (90) were also concerns. Lack
the biggest deterrent to e-bike adoption. Limited battery 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 Long Run 105 30 15

Healthier Mode of Transportation 90 45 15

Convenient for Short Commutes 85 50 15
e Interpretation: A strong consensus existed regarding the as positive aspects. However, a neutral response regarding
environmental friendliness (135 agreeing) of e-bikes convenience (85 agreeing, 50 neutral) suggests that
(Table No. 10). The long-term cost-effectiveness (105 further improvements in e-bikes, like increased range,

agreeing) and health benefits (90 agreeing) were also seen might be needed to fully address this factor.
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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%

e Interpretation: A positive outlook on future e-bike
adoption was evident, with 40% likely to purchase within
a year and 50% considering a future purchase (Table No.
11). This suggests a receptive market with the right
incentives and infrastructure improvements.

Iv. LIMITATIONS

The convenience sampling method and a sample size of
150 limit the generalizability of these findings to the entire
Delhi-NCR population. Further research with a larger and
more representative sample is recommended.

V. 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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