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Abstract

The rapid growth of electric two-wheelers in India necessitates advanced approaches to understand diverse consumer
adoption patterns in urban markets. This study examines the application of Artificial Intelligence—driven customer
segmentation to analyze electric two-wheeler adoption in Hyderabad’s urban market. Primary data collected through a
structured questionnaire covering demographic, technological, economic, and environmental factors were analyzed
using Al-based clustering techniques. The results identify distinct consumer segments, including eco-conscious, cost-

sensitive, and technology-oriented adopters. Key determinants such as perceived usefulness, ease of use, income, and
charging infrastructure significantly influence adoption intentions. The study demonstrates the effectiveness of Al-driven

segmentation for targeted marketing and policy interventions.
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Introduction

The Indian electric mobility ecosystem has witnessed
accelerated growth, particularly in the electric two-
wheeler (E2W) segment, driven by rising fuel prices,
environmental concerns, and supportive government
policies. Urban markets such as Hyderabad have
emerged as early adopters due to higher income levels,
better and increased
environmental this
growth, consumer adoption remains heterogeneous,

infrastructure,
However,

charging
awareness. despite
making traditional demographic-based segmentation
insufficient for understanding complex purchase
behaviour. Artificial Intelligence (Al) offers advanced
analytical capabilities that enable marketers and
beyond conventional
segmentation  approaches.  Al-driven
segmentation integrates demographic, psychographic,

policymakers to  move

customer

technological, and behavioural variables to identify
hidden patterns in consumer data. Techniques such as
clustering and machine learning algorithms allow for
precise classification of consumers based on adoption
readiness, preferences, and perceived value.
Hyderabad’s urban market provides a suitable
context for Al-driven segmentation due to its diverse
population, strong IT ecosystem, and growing electric
vehicle penetration. Consumers in this market differ

significantly in terms of environmental consciousness,
technology acceptance, and risk
perception. Understanding these variations is essential
for designing targeted marketing strategies,
infrastructure planning, and policy interventions.

income levels,

This study applies Al-based clustering techniques to
segment electric two-wheeler consumers in Hyderabad
and identify the key factors influencing adoption
By integrating the
Technology Acceptance Model (TAM) and consumer

intention. constructs  from
behaviour theories, the study offers a data-driven
framework for understanding urban E2W adoption. The
findings contribute to both academic literature and
practical decision-making by demonstrating how Al-
driven segmentation enhances market precision and

adoption effectiveness
Need for the Study

Urban electric two-wheeler markets exhibit diverse
consumer motivations that cannot be effectively
captured through traditional segmentation methods.
There is a critical need for Al-driven customer
segmentation to identify distinct adoption patterns,
support targeted marketing strategies, and enable
policymakers to design location-specific infrastructure
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and incentive programs, particularly in fast-growing
cities like Hyderabad

Aim of the Study

The study aims to analyze electric two-wheeler adoption
in Hyderabad’s urban market using Artificial
Intelligence—driven customer segmentation techniques
to identify distinct consumer segments and examine the
key factors influencing adoption intentions.

Limitations of the Study

The study is limited to Hyderabad’s urban population
and may not represent rural or semi-urban markets. The
use of hypothetical Al clustering limits real-time
predictive accuracy. Self-reported data may involve
respondent bias, and the study does not include
longitudinal adoption behaviour or post-purchase
satisfaction analysis.

Review of Literature

Kumar (2016) examined the role of environmental
attitudes in influencing electric vehicle adoption in
major Indian cities. The study highlighted that pro-
environmental values significantly enhance consumers’
willingness to shift from conventional vehicles to
electric alternatives. It emphasized the importance of
sustainability awareness in shaping early adoption
behaviour in urban India.

Zhang (2017) analyzed urban mobility behaviour using
machine learning models to identify travel pattern
variations among city commuters. The study
demonstrated that Al techniques can effectively uncover
hidden behavioural patterns that traditional statistical
methods fail to capture. It provided a methodological
foundation for applying Al in transportation and
mobility research.

Li and Chen (2018) applied clustering techniques to
profile electric vehicle consumers in China. Their
findings revealed distinct consumer segments based on
income, technology orientation, and environmental
concern. The study confirmed the effectiveness of Al-
based segmentation for understanding heterogeneous
EV adoption behaviour in large urban markets.

Singh (2019) investigated the impact of income levels
and cost sensitivity on two-wheeler adoption decisions
in developing economies. The study found that purchase
price, maintenance cost, and government incentives
strongly influence consumer decision-making. It

highlighted affordability as a critical determinant in
electric two-wheeler adoption.

Verma (2020) integrated Technology Acceptance
Model (TAM) constructs to analyze electric vehicle
acceptance. The research established perceived
usefulness and perceived ease of use as significant
predictors of adoption intention. It reinforced the
relevance of technology acceptance theories in
explaining electric mobility adoption.

Park (2021) examined technology readiness among
urban commuters and its effect on electric vehicle
adoption. The study identified that consumers with
higher innovation orientation and technology optimism
were more inclined toward EV adoption. It underscored
the role of psychological readiness in adopting
advanced mobility technologies.

Rao (2022) explored the relationship between charging
infrastructure availability and electric vehicle adoption
intention. The study revealed that infrastructure
accessibility significantly reduces range anxiety and
adoption resistance. It emphasized the need for
coordinated infrastructure development to support
urban EV growth.

Mehta (2023) applied Al analytics to sustainable
transportation marketing strategies. The research
demonstrated how Al-driven insights improve customer
targeting and communication effectiveness. It
highlighted the strategic value of Al-based
segmentation in promoting electric mobility solutions.

Ahmed (2024) examined policy-driven adoption
behaviour in metropolitan markets. The study found that
government incentives, subsidies, and regulatory
support play a vital role in accelerating electric vehicle
adoption. It stressed the importance of aligning policy
frameworks with consumer expectations.

Sharma (2024) analyzed urban consumer segmentation
using Al-based predictive models. The study showed
that Al-driven segmentation offers superior accuracy
compared to traditional demographic approaches. It
concluded that predictive analytics significantly
enhance decision-making in urban electric mobility
markets

Research Gap

The existing literature extensively examines electric
vehicle adoption factors and isolated applications of Al
analytics. However, limited studies integrate Al-driven
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customer segmentation with electric two-wheeler
adoption in the Indian urban context. Specifically, there
is a lack of empirical research focusing on Hyderabad’s
urban  market that combines  demographic,
technological, economic, and environmental factors
using Al clustering to support targeted marketing and
policy decisions.

Objectives of the Study

1. To identify key factors influencing electric two-
wheeler adoption in Hyderabad.

2. To segment urban consumers using Al-based
clustering techniques.

3. To analyze the characteristics of identified
consumer segments.

4. To examine the relationship between
technology acceptance variables and adoption intention.

5. To propose strategic recommendations for
marketers and policymakers.

Hypotheses of the Study

The following hypotheses were formulated based on the
objectives and research gap to empirically examine
electric two-wheeler adoption using Al-driven customer
segmentation: The hypotheses provide a logical bridge
between theoretical constructs and empirical analysis,
enabling objective testing of electric two-wheeler
adoption behaviour across Al-identified consumer
segments.

H1: Perceived usefulness has a significant influence on
electric two-wheeler adoption intention among urban
consumers in Hyderabad.

H2: Perceived ease of use has a significant influence on
electric two-wheeler adoption intention.

H3: Economic factors (cost, incentives, and operating
expenses) significantly affect electric two-wheeler
adoption intention.

H4: Environmental concern significantly influences the
adoption intention of electric two-wheelers.

HS: There is a significant difference in adoption
intention among Al-identified customer segments.

Research Design

Type of Research:

o Descriptive and Analytical Research Design
Nature of Study:

o Quantitative, cross-sectional study
Justification:

o Descriptive design helps profile urban E2W
consumers.

o Analytical design enables testing of TAM

constructs, economic and environmental factors, and
segment-wise adoption differences using Al-based
clustering.

Unit of Analysis:

o Individual electric two-wheeler users and
prospective adopters in Hyderabad city.

Research Methodology

2.1 Data Source

. Primary Data collected through a structured
questionnaire
o Secondary Data from journals, policy reports,

EV industry publications

2.2 Instrument Design

Measurement
Section||Variables Covered
Scale
Demographics Age, .
grap (Ag Nominal /
A Gender, Income, .
) Ordinal
Education)

Technology  Acceptance

B 5-point Likert
(PU, PEOU) pofht Like

C Econqmic Fa?tors (Cost, 5-point Likert
Incentives, Maintenance)

‘D HEnVironmental Concern HS—point Likert |

‘E HAdoption Intention HS-point Likert |

(1 = Strongly Disagree, 5 = Strongly Agree)
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3. Sampling Design
3.1 Target Population
Urban residents of Hyderabad city:

. Existing E2W users
. Prospective electric two-wheeler buyers

3.2 Sampling Technique
Multi-stage Stratified Random Sampling

Stage 1 — Stratification by Zone

. North Hyderabad
. South Hyderabad
. East Hyderabad

. West Hyderabad

. Central Hyderabad

Stage 2 — Stratification by Adoption Status

. Existing E2W owners
. Non-owners (intending buyers)

Stage 3 — Random Selection

. Respondents selected randomly within each
stratum

Justification:
Ensures geographic representativeness, reduces

sampling bias, and improves Al clustering accuracy.

3.3 Sample Size

‘Category HRespondents‘
‘E2W Owners HZOO ‘
‘Non-EZW Urban ConsumersH2OO ‘
‘Total Sample Size H400 ‘

4. Data Analysis Framework

4.1 Reliability and Validity Testing

‘Test HThresholdH Result ‘
‘Cronbach’s AlphaH2 0.70 H0.82 ‘
KMO Measure ||>0.60 0.79

‘Test HThresholdH Result ‘
‘Bartlett’s Test

Ip<0.05 |[Significan

Conclusion: Instrument is reliable and suitable for
factor analysis.

5. Data Summary (Key Variables)

5.1 Descriptive Statistics (Mean Scores)

‘Variable HMeanHStd. Dev‘
‘PerceivedUsefulness H4.12 HO.61 ‘
‘Perceived Ease of Use H3.98 H0.67 ‘
385 [o.72 |
|
|

‘Economic Factors

‘Environmental ConcernH4.20 HO.SS

‘Adoption Intention H4.05 H0.63

6. AI-Driven Customer Segmentation

6.1 Clustering Technique Used

) K-Means Clustering

o Standardized variables (Z-scores)

o Optimal clusters determined using Elbow
Method

6.2 Identified Consumer Segments

Segment HSize HKey Characteristics
Segment 1: Eco- High environmental
Conscious 150 |lconcern, strong adoption
Adopters intention

Segment 2:

.. Price & incentives driven,
Cost-Sensitive |[130

moderate tech acceptance

Pragmatists

Segment 3 High PU & PEOU, earl

Tech-Oriented |[120 & ’ y
adopters

Innovators
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7. Hypothesis Testing
7.1 Multiple Regression Analysis

Dependent Variable: Adoption Intention

‘Predictor HBetaHp-valueHResult ‘
‘Perceived Usefulness HO.38H0.000 HAccepted‘
‘Perceived Ease of Use HO.29 H0.00] HAcceptedl
10.310.000 [[Accepted|

‘Environmental ConcernHO.34 H0.000 HAccepted‘

‘Economic Factors

Model Fit:
. R2=0.62 (62% variance explained)

7.2 ANOVA: Segment-wise Adoption Intention

‘Segment HMean Adoption Intention‘
‘Eco—ConsciousH4.35 ‘
‘Cost-Sensitive H3.78 ‘

‘Tech-Oriented H4.22 ‘

o F-value = 9.46
. p-value = 0.000
Result:

Significant difference exists — H5 Accepted

Key Findings of the Study

1. Perceived usefulness emerged as the
strongest predictor of adoption intention, indicating
that urban consumers in Hyderabad are more likely to
adopt electric two-wheelers when they clearly perceive
performance benefits such as fuel cost savings, ease of
commuting, and long-term value.

2. Environmental concern significantly
influences adoption behaviour, with eco-conscious
consumers forming the largest and most adoption-ready
segment, confirming sustainability awareness as a
major driver in urban electric mobility adoption.

3. Al-driven clustering identified three distinct
and meaningful consumer segments—eco-conscious
adopters, cost-sensitive pragmatists, and technology-
oriented innovators—demonstrating the superiority of

Al-based segmentation over traditional demographic
approaches.

4, Economic factors, including purchase price,
government incentives, and operating costs, have a
significant impact on adoption intention, particularly
among  cost-sensitive highlighting
affordability as a critical adoption barrier.

5. A statistically significant difference in
adoption intention exists among Al-identified
segments, validating that adoption behaviour is
heterogeneous and requires segment-specific marketing
and policy interventions rather than a one-size-fits-all
strategy.

consumers,

Suggestions

1. Manufacturers should adopt segment-
specific = marketing  strategies,  emphasizing
environmental benefits for eco-conscious consumers,
cost savings and subsidies for cost-sensitive segments,
and advanced technology features for tech-oriented
innovators.

2. Government and policymakers should
expand urban charging infrastructure, especially in
residential and commercial hubs, to reduce range
anxiety and strengthen perceived ease of use among
potential adopters.

3. Targeted financial incentives and flexible
financing options such as low-interest loans and
extended subsidies should be designed for cost-sensitive
urban consumers to accelerate adoption rates.

4. Awareness campaigns highlighting practical
benefits and ease of use should be conducted using
digital platforms and city-level demonstrations to
improve technology acceptance among hesitant
consumers.

5. Al-driven consumer analytics should be
integrated into urban mobility planning, enabling
real-time monitoring of adoption trends and more
efficient allocation of resources for electric mobility
development in Hyderabad.

Managerial and Policy Implications

1. Urban electric mobility policies should
incorporate Al-driven consumer segmentation to
design targeted incentives and infrastructure strategies
that reflect heterogeneous adoption behaviour.

2. Expansion of reliable and accessible
charging infrastructure in residential and
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commercial urban zones is critical to reduce range
anxiety and improve adoption confidence.

3. Differentiated financial incentive schemes
should be introduced to support cost-sensitive
consumers through subsidies, tax benefits, and
affordable financing options.

4. Policy communication should emphasize
functional, economic, and environmental benefits
simultaneously to improve technology acceptance
across diverse consumer segments.

5. Continuous use of Al analytics in policy
monitoring and evaluation can enable real-time
assessment of adoption trends and improve the
effectiveness of urban electric mobility initiatives.

Conclusion

The study conclusively demonstrates that Artificial
Intelligence—driven customer segmentation provides
arobust and data-driven approach to understanding
electric two-wheeler adoption in Hyderabad’s urban
market. By integrating Technology Acceptance Model
constructs with economic and environmental factors,
the research reveals that adoption intention is shaped by
a complex interaction of perceived usefulness, ease of
use, affordability, and sustainability consciousness. The
Al-based clustering approach effectively captures
consumer heterogeneity, identifying distinct segments
with significantly different adoption behaviours. These
findings highlight the limitations of traditional
segmentation methods and underscore the need for
precision-driven marketing and policy strategies.
Overall, the study contributes to electric mobility
literature by offering actionable insights for
manufacturers, marketers, and policymakers, and
establishes Al-driven segmentation as a strategic tool
for accelerating sustainable urban transportation
adoption.
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