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Abstract:

Al-powered chatbots are rapidly emerging as frontline service agents across retail and consumer
sectors. They are capable of resolving more than 80% of routine queries and providing uninterrupted 24/7
support, assisting customers throughout their journey. This study examines how Al tools—especially
chatbots and virtual assistants—are transforming customer experience within modern marketing. It
explores how these technologies automate service interactions, deliver personalized recommendations, and
enhance customer satisfaction. The review highlights industry applications, implementation practices, and
the future potential of Al in creating seamless and engaging customer experiences. Overall, Al-powered
chatbots significantly enhance customer engagement and marketing effectiveness, and continued
advancements in Al are expected to expand their capabilities further.

Keywords — Al Chatbots, Virtual Assistants, Customer Engagement, Modern Marketing, Digital
Experience
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1. INTRODUCTION
Al chatbots have become essential tools for

insights into how AI chatbots can be effectively
designed and implemented to strengthen customer

delivering fast, personalized, and cost-effective
customer services across industries.  Their
integration into e-commerce, service operations,
and chat-commerce has transformed business—
consumer interactions. By handling common
queries and repetitive tasks, chatbots allow human
agents to focus on more complex issues. However,
despite their efficiency, chatbots sometimes face
limitations in understanding context, emotional
cues, and complex queries, which may affect
customer satisfaction.

Understanding the role of chatbots in
driving customer satisfaction, engagement, and
loyalty is increasingly important as organizations
rely more on automation. This study provides

interactions across service-oriented industries.

2. LITERATURE REVIEW

Al-driven  chatbots  simulate ~ human
conversation using NLP and machine learning,
enabling real-time, automated support (Davenport

& Romanski, 2018). Chatbots have shifted
customer communication from one-way
transactions to interactive and personalized

engagements (Luo et al., 2019). Early chatbots like
ELIZA and ALICE used rule-based systems,
whereas modern chatbots leverage deep learning to
detect intent, tone, and context (Gnewuch et al.,
2017).

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 419



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 6, Nov- Dec 2025

The global chatbot market is expected to
reach USD 27 billion by 2030 (Grand View
Research, 2023), driven by sectors such as
healthcare, e-commerce, and financial services.
Conversational commerce is expanding, as 64% of
consumers prefer brands that offer automated, real-
time interaction (Accenture, 2022). COVID-19
further accelerated chatbot adoption in marketing,
sales, and customer service (Moriguchi, 2021).

Chatbots enhance experience through
instant ~ responses, 24/7 availability, and
personalized recommendations (Hoyer et al., 2020;
Adam et al.,, 2021). Businesses benefit from
reduced operational costs, scalability during peak
demand, and increased conversion rates (Juniper
Research, 2022; Kale et al., 2020). Overall,
chatbots contribute to engagement, emotional
connection, and improved customer journeys.

3. PROBLEM STATEMENT

Although Al-powered chatbots enhance
efficiency and support digital communication, their
ability to create meaningful customer engagement
remains uncertain. Challenges such as lack of
emotional responsiveness, limited contextual
understanding, and difficulty handling complex
queries can reduce customer satisfaction.
Overdependence on automated systems may lead to
frustration when expectations are not met.
Therefore, it is essential to examine the
opportunities and challenges associated with
chatbot adoption and to understand how they can be
used effectively to enhance customer satisfaction,
engagement, and future acceptance.

4. CONCEPTUAL METHODOLOGY
The conceptual methodology of this study is
based on a structured framework that examines how

three  chatbot-related  factors—Perception &
Awareness, Opportunities, and
Challenges/Limitations—influence =~ the  Future

Potential & Acceptance of Al-powered chatbots.
Customer Engagement & Experience is positioned
as the mediating variable, capturing how users
emotionally, cognitively, and behaviorally interact
with chatbots.
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The model proposes that:

1. Perception & Awareness shapes users’
initial understanding and openness toward
chatbot usage.

2. Opportunities  reflect the operational
benefits and value-added features of
chatbots that can enhance user experience.

3. Challenges and Limitations represent the
barriers that may affect user trust, comfort,
and satisfaction.

These independent variables collectively
influence Customer Engagement & Experience,
which then drives users’ Future Potential &
Acceptance of Al chatbots. This mediated
framework allows the study to understand not only
the direct effects of each factor but also how
engagement strengthens or modifies these
relationships. The model provides a systematic
approach to evaluating how chatbot design, user
perception, and experiential factors determine the
long-term acceptance of Al-based customer service
tools.

INDEPENDENT DEPENDENT
VARIABLES VARIABLE
PERCEPTION
& AWARENESS
FUTURE
OPPORTUNITIES POTENTIAL &
ACCEPTANCE
CHALLENGES/
LIMITATIONS

S. OBJECTIVES OF THE STUDY

1. To examine the role of Al-powered chatbots
in enhancing customer engagement and
future acceptance.

2. To assess how wuser perception and
awareness influence customer engagement.

3. To evaluate how opportunities and benefits
of chatbots impact engagement and
acceptance.

4. To analyze how challenges and limitations
affect engagement and acceptance.
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5. To assess the mediating role of customer
engagement between chatbot factors and
future acceptance.

6. To explore the future growth potential of Al
chatbots across service industries.

6. HYPOTHESIS FORMULATION

H1: Chatbot-related factors (Perception &
Awareness, Opportunities, Challenges &
Limitations) significantly influence Customer
Engagement.
Hla: Perception & Awareness significantly
influence Customer Engagement.
H1b: Opportunities significantly influence
Customer Engagement.
Hlc: Challenges & Limitations significantly
influence Customer Engagement.
H2: Customer Engagement significantly
influences Future Acceptance of Al chatbots.
H2a: Customer Engagement significantly
influences Future Acceptance.
H3: Challenges & Limitations significantly
influence Future Acceptance of Al chatbots.

H3a: Challenges significantly influence
Future Acceptance.
H4: Customer Engagement mediates the
relationship between chatbot-related factors and
Future Acceptance.
H4a: Customer Engagement mediates
Perception — Future Acceptance.
H4b: Customer Engagement mediates
Opportunities — Future Acceptance.
H4c: Customer Engagement mediates

Challenges — Future Acceptance.

7. RESEARCH METHODOLOGY

This study uses a quantitative research
design based on primary data collected through a
structured 5-point Likert scale questionnaire. The
sample consists of 78 respondents selected through
convenience sampling from service sectors such as
banking, retail, hospitality, and healthcare.

Data was collected on five major constructs:
Perception & Awareness, Opportunities, Challenges,
Customer Engagement, and Future Acceptance.
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Statistical tools used include reliability testing
(Cronbach’s  Alpha),  descriptive  analysis,
correlation, multiple regression, and mediation
analysis. The conceptual model followed is:

IV1,1V2, IV3 — Customer Engagement
(Mediator) — Future Acceptance (DV).

8. ANALYSIS
8.1 DEMOGRAPHIC PROFILE OF RESPONDENTS

Table 1: Consolidated Demographic Profile of
Respondents (N = 78)

Demographic | Categories Count | Percentage
Factor (%)
Age 21-30 63 80.8%
Others 15 19.2%
Gender Female 43 55.1%
Male 35 44.9%
Education UG 31 39.7%
Qualification | PG 44 56.4%
Others 3 3.9%
(School,
PhD, PUC)
Occupation Student 64 82.1%
Working 11 14.1%
Professionals
Others 3 3.8%
(Housewife)
Experience in | None 57 73.1%
Business < 2 years 14 17.9%
Sector 2-5 years 5 6.4%
6-10 years 2 2.6%

The demographic distribution shows that a
majority of respondents belong to the 21-30 age
group (80.8%), reflecting a predominantly young
population that is more exposed to digital
technologies and Al-enabled services. Gender
distribution is fairly balanced, with female
respondents slightly higher (55.1%) than males
(44.9%). In terms of educational background, most
respondents are postgraduates (56.4%), followed by
undergraduates (39.7%), indicating a generally
well-educated sample capable of understanding Al-
related concepts. A large portion of the respondents
are students (82.1%), while only 18% represent
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working professionals or other occupations.

Experience in the business sector is low, with 73.1% =

having no industry experience, suggesting that
perceptions of Al chatbots are largely shaped by
users rather than industry practitioners. Overall, the
demographic profile shows a youthful and educated
respondent base, making them suitable for
evaluating technology-driven customer engagement
tools such as Al chatbots.

8.2 DESCRIPTIVE ANALYSIS OF STUDY VARIABLES
(N = 78) (USING GROUPED CONSTRUCTS: 1VI, MV, IV2,
1V3, DV)
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of emotional intelligence. Future Acceptance (Mean
15.28) demonstrates that respondents are
generally willing to continue using chatbots,
indicating a positive outlook toward their long-term
integration in service industries.

8.3 CORRELATION ANALYSIS (PEARSON R)
(BETWEEN ALL MAJOR CONSTRUCTS)

Table 3: Pearson Correlation Matrix for Major
Study Constructs

Constr | IV1 -
ucts Perce
ption

MV -
Engag
ement

Iv2 -
Oppor
tunitie
S

IV3 -
Chall
enges

DV -
Accep
tance

vl -
Percept
ion

1.000 | 0.756 | 0.756 |0.751 |0.674

MV -
Custom
er
Engage
ment

0.756 | 1.000 | 0.734 | 0.679 | 0.693

Iv2 -
Opport
unities

0.756 | 0.734 1.000 |0.799 | 0.671

IV -
Challen
ges

0.751 | 0.679 |0.799 | 1.000 |0.737

Table 2: Descriptive Statistics of Key Study
Variables (IVs, MV, DV)
Variable N | Mini | Maxi | Mea Std.
mum | mum | n | Deviation
Perception | 78 1 5 3.77 1.25
&
Awareness
avil
Customer 78 8 25 18.8 4.49
Engagemen 7
t (MV)
Opportunit | 78 7 25 18.1 3.78
ies (IV2) 3
Challenges | 78 6 25 18.6 4.17
av3) 7
Future 78 4 20 15.2 3.31
Acceptance 8
(DV)

DV -
Accept
ance

0.674 |0.693 | 0.671 | 0.737 | 1.000

The descriptive analysis of the five major
constructs reveals generally positive perceptions
toward Al-powered chatbots among respondents.
Perception & Awareness (Mean = 3.77) indicates
that wusers hold a moderately favorable
understanding of chatbot functionality. Customer
Engagement shows a high mean score (18.87),
suggesting that users actively interact with chatbots
and perceive them as supportive during service
experiences. Opportunities also records a strong
average (18.13), highlighting that respondents
acknowledge the practical benefits and value-added
capabilities of chatbots. Challenges and Limitations
(Mean = 18.67) reflect that users do recognize
certain drawbacks, such as technical issues or lack

Interpretation of Correlation Analysis

The correlation matrix reveals strong and
positive relationships among all major constructs in
the study. Perception & Awareness (IV1) shows a
high  positive  correlation  with  Customer
Engagement (r = 0.756), Opportunities (r = 0.756),
and Challenges (r = 0.751), indicating that
respondents with higher awareness tend to perceive
greater opportunities and challenges, and engage
more with chatbots. Customer Engagement also has
a strong positive association with Future
Acceptance (r = 0.693), suggesting that higher
engagement leads to greater willingness to adopt
chatbots in the future. Opportunities (IV2) and
Challenges (IV3) exhibit strong inter-correlations
with each other (r = 0.799) and both show
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substantial correlations with Future Acceptance (r =
0.671 and r = 0.737 respectively). Overall, the
correlations demonstrate that all variables move in
the same direction and are strongly interconnected,
supporting the study’s proposed mediation and
regression relationships.

8.4 MEDIATION EFFECTS OF CUSTOMER
ENGAGEMENT

Available at www.ijsred.com

For Challenges (IV3), both the indirect
effect (a x b = 0.185) and the direct effect (¢’ =
0.393) are statistically significant, suggesting that
Challenges influence Future Acceptance both
directly and through Customer Engagement,
demonstrating partial mediation. Overall, this
confirms that Customer Engagement plays a crucial
mediating role in explaining how user perceptions,
perceived opportunities, and challenges shape their
acceptance of Al-powered chatbots.

8.5 MEDIATION TABLE

Table 5: Detailed Mediation Path Coefficients for
1V — MV — DV Relationships

Table 4: Mediation Effects of Customer
Engagement Between IVs and Future Acceptance
Indepen a- b-
dent Path | Path | Direct | Indirec | Media
Variable | (IV | (MV | Effect | t Effect | tion
av) — — (c") (axb) | Type
MV) | DV)
IV1 -
Percepti 0074 Ful}
on & [ 0.756 | 0.354 0.181 | Mediat
Awarene (NS) ion
Ss
vz - 0.017 Full
Opportu | 0.734 | 0.354 | . 0.167 | Mediat
okt (NS) .
nities 0n
vy -
Challeng 0393 Partial
es /10.679 | 0.354 (Si ) 0.185 | Mediat
Limitati & ion
ons

The mediation analysis examined whether
Customer Engagement serves as a mediating
mechanism between the three independent
variables—Perception &  Awareness  (IV1),
Opportunities (IV2), and Challenges (IV3)—and
the dependent variable, Future Acceptance of
chatbots. The results show that both Perception &
Awareness and Opportunities have strong and
positive effects on Customer Engagement (a-path:
0.756 and 0.734). Customer Engagement, in turn,
significantly predicts Future Acceptance (b-path:
0.354). However, the direct effects of IV1 and IV2
on Future Acceptance are non-significant (¢’ =
0.074 and 0.017), indicating that their influence
operates entirely through the mediator, confirming
full mediation.

a- b- |c-Path [Indire
Path | Path |(Total | ct Type of
Pathway IV |(MV | Effect Effect | Mediatio
— — |IV—> | (ax n
MV) | DV) | DV) b)
IVl - MV Partial
— DV 0.510.35 0.529 0.18 Mediatio
. 2 4 12
(Perception) n
V2 - MV Partial
— DV 0.47 | 0.35 0.16 "y
(Opportuniti| 3 4 0.501 74 Mec::atm
es)
IV3 - MV Partial
— DV 0'252 055 0.657 04178 Mediatio
(Challenges) n

Interpretation of Mediation Analysis (Article
Format)

The mediation analysis examined whether
Customer Engagement acts as a mediating variable
between the three independent variables—
Perception & Awareness, Opportunities, and
Challenges—and the dependent variable, Future
Acceptance of Al chatbots. The results of the
pathways (a-path, b-path, and c-path) show that all
three independent variables have meaningful
indirect effects on future acceptance through the
mediating influence of customer engagement.

For Perception & Awareness, the a-path
(0.512) and b-path (0.354) were significant, and the
computed indirect effect (0.1812) indicates that
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users’ perceptions influence future acceptance
primarily through their engagement levels. Since
the direct effect is smaller than the indirect effect,
this shows partial mediation, meaning customer
engagement strengthens the relationship.

Similarly, Opportunities demonstrated a- and b-path
coefficients of 0.473 and 0.354, respectively, with
an indirect effect of 0.1674, also supporting partial
mediation. This means that the perceived usefulness
and benefits of chatbots improve acceptance mainly
when users feel more engaged.

For Challenges, the a-path (0.522) and b-

path (0.354) again produced a meaningful indirect
effect (0.1847), confirming partial mediation. This
suggests that even when users perceive challenges,
their engagement levels modify how these concerns
affect long-term acceptance.
Overall, the mediation results indicate that
Customer Engagement plays a significant and
consistent mediating role across all three constructs,
strengthening the relationships between chatbot
perceptions, opportunities, challenges, and users’
future acceptance.

8.6 REGRESSION MODEL SUMMARY

Table 6: Regression Model Summary for Predicting
Future Acceptance (DV)
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| Residual . | = ] =

8.7 COEFFICIENT TABLE

Table 7: Coefficient Estimates for Predictors of

Future Acceptance

Variable B |Std. |t Sig. |95% |95%
Error CI CI

Low |High

Intercept 0.66| 1.38 |0.48| 0.64| —2.09 | 3.40

| A% B 0.07| 0.10 | 0.72| 0.47| —-0.13| 0.28

Perception

1v2 - 0.02| 0.10 | 0.17| 0.87| —0.19| 0.22

Opportunities

IV3 - 0.39| 0.12 |3.38/0.00[ 0.16 | 0.62

Challenges

MV - 0.35 0.14 | 2.54/0.01] 0.08 | 0.63

Engagement

Statistic Value
R2 0.616
Adjusted R? 0.595
F-statistic 29.22
p-value (Model) 1.64 x 10714
N 78

9.8 ANOVA TABLE
Table 7: ANOVA Results for Regression Model
Predicting Future Acceptance

The regression analysis demonstrates a
strong and significant model, with an R? value of
0.616 and an adjusted R? of 0.595, indicating that
61.6% of the variance in Future Acceptance (DV) is
explained by the combined influence of Perception,
Opportunities,  Challenges, and  Customer
Engagement. The overall model 1is highly
significant (F = 29.22, p < 0.0001), confirming its
predictive strength. The ANOVA results show that
while Perception (p = 0.472) and Opportunities (p =
0.866) do not significantly affect Future Acceptance,
both Challenges (F = 3.377, p = 0.001) and
Customer Engagement (F = 2.541, p = 0.013) exert
significant positive influence. This finding 1is
reinforced by the coefficient estimates: Challenges
(B =0.393, p=0.001) and Engagement (B = 0.354,
p = 0.013) are the only significant predictors of
Future Acceptance, whereas Perception (B = 0.074,
p = 0.472) and Opportunities (B = 0.017, p = 0.866)
remain statistically insignificant. These combined
results highlight that while general awareness and

perceived opportunities of chatbots do not directly

shape acceptance, users’ experience of challenges
and their level of engagement play critical roles in

determining their future willingness to adopt Al-
powered chatbot services.

10. SUMMARY OF FINDINGS
The findings from the study clearly

Variable df F Sig (p)
IVl - 1 0.723 0.472
Perception

V2 - 1 0.169 0.866
Opportunities

V3 - 1 3.377 0.001
Challenges

MV - 1 2.541 0.013
Engagement

demonstrate that chatbot-related factors
significantly shape customer engagement and future
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acceptance of Al-powered services. The correlation
results establish strong positive associations among
all  constructs, indicating that perception,
opportunities, challenges, and engagement move
together in influencing user attitudes. Regression
analysis confirms that Challenges & Limitations
(IV3) and Customer Engagement (MV) are the
strongest  predictors of future acceptance,
supporting hypotheses H2a, H3, and H3a, whereas
Perception (IV1) and Opportunities (IV2) do not
directly influence acceptance, thus partially
supporting H1 but rejecting the direct effects of
Hla and H1b.

The mediation analysis provides deeper
insight into these relationships. Customer
Engagement fully mediates the influence of
Perception and Opportunities on Future Acceptance,
confirming H4a and H4b, meaning that even if
users perceive chatbots positively or recognise their
advantages, these perceptions only translate into
acceptance when users feel engaged in their
interactions. For Challenges, partial mediation is
observed (H4c), indicating that limitations affect
acceptance both directly and through engagement.
These results collectively highlight the central role
of customer engagement, supporting the
overarching hypotheses H1, H2, H3, and H4, and
validating the proposed conceptual model.

11. IMPLICATIONS AND SUGGESTIONS

The findings carry several important
implications for service industries adopting Al-
powered chatbots. First, the strong mediating role
of customer engagement suggests that chatbot
design should prioritize interactive, intuitive, and
user-centred features rather than relying solely on

functional accuracy. Since perception and
opportunities do not directly translate into
acceptance, organizations must create more
engaging experiences—such as natural

conversational flows, quick response cycles, and
personalised recommendations—to convert positive
attitudes into continued usage.
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The significance of Challenges implies that
emotional intelligence, context understanding, and
service recovery mechanisms must be strengthened.
Users are sensitive to errors, lack of empathy, and
communication breakdowns, which directly reduce
acceptance. Therefore, companies should invest in
hybrid service models where chatbots handle
routine tasks while human agents intervene when
queries become complex or emotionally sensitive.
Training datasets should be enriched to reduce
repetitive or irrelevant responses.

Finally, organizations should proactively
communicate privacy and security safeguards, as
user trust is heavily influenced by perceived risks.
Regular user feedback loops, continuous updates,
and multilingual support can further enhance
accessibility and reduce barriers to usage.

12. CONCLUSION

This study concludes that Al-powered
chatbots have significant potential to transform
customer engagement in service-oriented industries.
While users recognise the usefulness and efficiency
of chatbots, their long-term acceptance depends
largely on how meaningfully these tools engage
them during interactions. The research shows that
challenges and limitations still exert strong
influence on acceptance, suggesting that chatbot
adoption is not merely a technological effort but a
user-experience challenge. Customer engagement
emerges as the pivotal mechanism linking chatbot
perceptions and opportunities to future usage
intentions.  Strengthening engagement through
improved design, personalization, and
responsiveness  can  substantially  increase
acceptance and satisfaction. Overall, the findings
reinforce that Al chatbots are a valuable support
system, but their effectiveness depends on striking
the right balance between automation and human-
like interaction.

13. SCOPE FOR FUTURE STUDY

Although the present study provides
meaningful insights, future research can expand its
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scope in several directions. A larger and more
diverse sample, particularly including experienced
professionals and industry experts, may offer
deeper perspectives on chatbot effectiveness in real
business environments. Longitudinal studies can
help examine how user engagement and acceptance
evolve as chatbot technologies become more
advanced and emotionally intelligent. Future
research may also explore domain-specific chatbot
performance—such as in healthcare, banking, or

education—to understand sector-specific
expectations and  challenges.  Additionally,
qualitative  studies involving interviews or

behavioural observation could uncover richer
insights into user frustrations, emotional responses,
and decision-making patterns while interacting with
chatbots. Studies comparing Al chatbots with
human agents or hybrid systems may further clarify
where Al excels and where human support remains
indispensable.
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