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1.0 Introduction

Organizations and customers have been ushering in a new
digital world for the past decade. The increasing role of the
internet and technical devices, which have encouraged
electronic commerce, characterizes digitalization (Eeuwen,
2017). The nature of service delivery has changed rapidly as
a result of technological advancements. Several high-touch
and low-tech customer service activities are redesigned such
that technology either complements or replaces human
employees. The concept of automated conversational
platforms can be linked back to Weizenbaum’s work38 in the

1960s. Developments in Artificial Intelligence (AI) based
technologies and machine learning systems are substantially
responsible for the recent surge in interest. The development
of artificial intelligence in many e-commerce contexts has
enabled communication with clients through live chat
interfaces and is becoming a preferred mode for delivering
real-time customer care. Moreover the use of AI in the
service industry has become commonplace. Advanced digital
technologies, particularly artificial intelligence, as well as the
outbreak of the current Covid-19 pandemic, have accelerated
the widespread use of AI-powered customer service to
provide high-quality customer service with fewer in-
personinteractions
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Artificial intelligence- enabled chatbots are considered
more sophisticated to structured or devised chatbots because
the former relies on advanced technologies like natural
language processing (NLP), that improves chatbot
performance4, allowing it to comprehend more than just pre-
established inputs. The more chats the virtual assistants
encounter, the smarter they get owning to machine learning’s
learning skills, which have recently advanced with ‘deep
learning,’ facilitating applications to intuitively recognize and
comprehend things in the text, photos, sounds, or movies13.

Since consumer concerns and queries were previously
addressed mainly by human customer support, contemporary
breakthroughs in artificial intelligence (AI) have sparked
interest in deploying chatbots (text-based conversational
agents) to perform these activities33. The Turing test, created
by Alan (1950), inspired the thought of building a computer
that can replicate human behaviour, and it is the foundation
for chatbots1. Chatbots are an exciting new technology that
has the potential to improve companies and daily life.

1.1 Research Problem

The majority of current chatbot research is focused on
the technical aspects30. There are two goals to our research.
First, this research aims to discover the social characteristics
of chatbot services as viewed by users, which have rarely
been investigated in the service industry context. This
research looks into how different levels of humaneness
namely anthropomorphism, perceived interactivity, and
responsiveness of chatbots impact chatbot adoption through
trust and social presence.

1.2 Research Objectives

Based on the above goal of the proposed study, the
researchers have articulated the following research objectives
to impart a specific direction and objectivity to the research.
Ž To analyze the role of human attributes, like

anthropomorphic cues, perceived interactivity and
responsiveness in chatbot adoption among millennials.

Ž To evaluate the character of social presence and trust as
mediators in chatbot adoption among millennials.

2.0 Literature Review
The way people reply to chatbots is no longer only a
widespread lookup subject matter in marketing, but it
additionally has a lot of practical implications, due to the
fact that the current technical advancements, mixed with
constantly changing patron behaviour, are radically
redefining client-company relations27.

The present study draws upon the essence of multiple
theories to develop and substantiate the framework used for

the study. The Stimulus-Organism-Response framework is
one of the most important ideas employed in the research.
The SOR framework is excellent theoretical foundation for
methodically examining the relationships among stimuli,
organism, and response8.

2.1 Anthropomorphic Cues

Chatbots can be regarded as self-service systems as they
render customer care without the assistance of human beings.
Anthropomorphism is an effort to ascribe human-like
attributes to non-human creatures such as robots, animals,
and other things12. Because humans have been ascribing
human-like qualities and emotions to nonhuman agents,
marketing research is gradually identifying
anthropomorphism as a product design pattern and its
underlying its psychological effects on its users.
Anthropomorphic design cues have a four-fold larger impact
than functional design signals. The existence of
anthropomorphic elements in the interaction, such as the
design and communication type, might elicit
anthropomorphism perceptions31,28. Consumers have shown
a greater propensity to respond to anthropomorphic forms of
consumer products with increased moral concern and trust
in nonhuman technical products like polygraph testing and
driverless cars37.

H1 “Anthropomorphic cues will have a significant
influence on Trust”.

H2 “Anthropomorphic cues will have a significant
influence on social presence”

2.2 Perceived Interactivity

Artificial intelligence (AI) is a critical technology for
constructing chatbots that can converse with clients and
support them since it enables human-like engagements39.
Although Computer-mediated-Communication (CMC) may
readily establish message interactivity, the same cannot be
said for HCI31. The measure to which a user perceives that
there is reciprocal and bidirectional contact with another
person is known as Perceived interactivity20. The perceived
interactivity of chatbot services refers to the user’s perception
that communications with a chatbot are comparable to those
with human agents7.

H3 “Perceived Interactivity will significantly and positive
influence on Trust”

H4 “Interactivity significantly and positively influences
on Social Presence”

2.3 Responsiveness

For chatbot-related smart services, three dimensions
from26 are thought to be important: reliability,
responsiveness, and assurance6. The most significant
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component of customer service is believed to be
responsiveness (a service feature). Responsiveness is the
capability to assist a client by giving them rapid access to
services in order to give convenience.

H5 “Trust will be significantly and favourably influenced
by responsiveness”

H6 “Responsiveness will have a statistically significant
influence on Social Presence”

2.4 Trust
The vast array of research on trust spans subjects as

diverse as social sciences to technology studiesfavorab9.
Trust does have a favourable influence on consumers’
intention23 to buy products and services and many other
aspects such as loyalty3 and satisfaction25, all of which
impact business performance and is thus vital to consider
when designing customer-facing chatbots. Technology
acceptance and trust factors are crucial in determining the
success of technology and its life cycle. Moreover, trust
assumes a very important role, as it is molded by initial
encounters and apparent social presence24.

H7 “The adoption of chatbots will be significantly and
favourably impacted by trust”

H8 “The association between anthropomorphic cues and
chatbot adoption is mediated by trust”

H9 “Trust mediates the relationship between perceived
interactivity and chatbot adoption”

H10 “Trust mediates the relationship between
responsiveness and chatbot adoption”

Social Presence
The social dimensions of human–chatbot interplay, and

consumers view of chatbots are influenced by social
engagement. According to studies, online customers’ views
of social presence positively influence their eventual decision
to buy from a commercial site, which is linked to the social
presence theory16. Furthermore, many studies demonstrate
perceived social presence has a favourable influence on
online purchase intentions19,10,23. The mediating nature of
social presence has been investigated in a variety of settings.
In Human-Robotic-Interaction, social presence was found to
be a powerful mediator22.
H11 “Social presence has a positive influence on CA”.
H12 “Social presence mediates the relationship between

anthropomorphic cues and chatbot adoption”
H13 “Social presence mediates the relationship between

perceived interactivity and chatbot adoption”
H14 “Social presence mediates the relationship between

perceived Responsiveness and chatbot adoption”

2.5 Conceptual Model
A review of literature and further analysis of the gaps in

the existing literature leads us to a conceptual model as

depicted in Figure 1. The suggested model for the current
study envisages validating the relationships as depicted
below.

3.0 Methodology

Based on the extant literature, a structured questionnaire was
designed. Those without any chatbot experience were filtered
out. The questionnaires were delivered to 419 respondents
who had prior experience with chatbots on various service
delivery platforms across major Indian cities.

3.1 Sampling Procedure and Data
Collection

To get responses from the specific target respondents,
who are exposed and experienced with chatbot interaction
on online service platforms, the snowball sampling method
was adopted. 419 Millennials born from 1980 to 1995, across
the major cities of India were selected to be part of the survey
which was conducted from April 2021 to July 2021.

3.2 Measures

To come up with the measurements listed in Appendix
A, researchers looked at a variety of papers, frameworks, and
models. Measurements for all the constructs were developed
based on the previously established scales.

The anthropomorphic scale was adapted based on Chen6,
whereas the Internet Privacy Concern measures are based
on11. Ling et al Attitude Towards Mobile Advertisement
measurements was adopted and adjusted (2010).

4.0 Results, Discussion and
Findings

We undertook exploratory (EFA) to determine the factor
structure. To verify the validity and reliability of the
constructs, CFA approach was used. To verify the hypotheses

Figure 1: Conceptual Model

Trust and Social Presence as Mediators in the Acceptance of Ai-based Chatbots among Millennials: Evidence from the Service Industry



842 | Vol 71(6) | June 2023 | http://www.informaticsjournals.com/index.php/jmmf Journal of Mines, Metals and Fuels

was undertaken to confirm the factor composition of all the
factors (Anthropomorphic cues (AC), perceived interactivity
(PI), responsiveness, social presence (SE), trust, and chatbot
adoption (CA). Because the factors were a linear mixture of
indicators, we employed principal component analysis and a
rotating component matrix approach.

4.1 Factor Analysis

The EFA confirmed the factor dimensionality with 6
factors emerging having an eigenvalue of more than one and
explaining 86.31% variance (Table 2). The Kaiser–Meyer–
Olkin (KMO) confirmed the sample’s sampling adequacy;
the KMO result was significantly higher than Kaiser’s (1974)
minimum criterion of 0.5 (Table 2).

Table 1: Measurement Model Item

   Construct and Items

Social Presence
SE1 “Sense of human touch with the chatbot”
SE2 “There is a personalized feeling with chatbot”
SE3 “User can Sense the feel of sociability with chatbot”
SE4 “Human warmth is present in the interaction with

chatbots”
SE5 “users of chatbot perceive human sensitivity”

Trust

Tru_1 “Chatbots are considerate to customer needs”
Tru_2 “The chatbots honors its commitment”.
Tru_3 “Virtual assistants can provide the the consumer well-

being”
Tru_4 “Chatbots are trustworthy”
Tru_5 “Virtual Assistants are dependable”

Anthropomorphic Cues (Ant)

Ant_1 “I feel as though I am communicating with a person
when I use this chatbot.”

Ant_2 “I perceive sociability when using chatbots”
Ant_3 “I experience Human warmth with chatbots”
Ant_4 “I sense human contact when using chatbot”
Ant_5 “Chatbots replicate human interaction”

Perceived Interactivity (PI)

PI_1 “I feel I am in control of things when interacting with
chatbots”

PI_2 “chatbots are sensitive to personal needs”
PI_3 “I can freely responds with virtual assistants”
PI_4 “There is a feeling of personal touch with Chatbots”

Responsiveness (Res)

Res_1 “Prompt assistance can be anticipated from chatbots”
Res_2 “Chatbots answers my inquiries right away”
Res_3 “This chatbot promptly gives services when I need

them”

Chatbot Adoption (CA) (Venkateshetal, 2012)

CA_1 “In the near future, I intend to use chatbots for all my
service needs”

CA_2 “My interest in chatbots will grow”
CA_3 “chatbot usage is going to be commonplace”

Source : Author generated

and investigate the mediational analysis, SPSS and Amos
were used to perform EFA and CFA respectively. After that,
we got the average variance extracted (AVE) and Cronbach’s
alpha before, venturing into data analysis, preliminary EFA

Table 2: KMO and Bartlett’s Test

Kaiser-Meyer-Olkin. .872

Bartlett’s test Approximated Chi-Square 1.069E4
Degree of freedom 276
Significance .000

Source: Author Generated

The outcome for KMO test showed a measure of 0.872
(Table 1), that was more than the often-recommended value
of 0.632. Further, Barlett’s test generated a significant value
that was less than .005 (Bartlett, 1954). Thus, both the tests
indicate that factor analysis is appropriate and can be further
probed. Principal Component Analysis (PCA) approach was
used to measure variance. Rotation matrix confirmed that
there were six constructs were involved in the study. The
rotation component matrix (Table 3) reveals factor loadings
and their contributions.

4.2 Confirmatory Factor Analysis: The
EFA results published in the preceding

Section revealed the latent variables’ dimensionality and
confirmed the validity of the scales and its structure.

CFA was employed to analyze the overall goodness-of-
fit of all the constructs to identify the measures’ validity. The
CFA was used to evaluate construct validity and
unidimensionality, both of which are important aspects of
measurement theory2. The presence of a unitary concept
inheriting a set of observable variables is referred to as
unidimensionality, and it is established when an empirical
item is significantly related to the empirical depiction of a
single construct18. Create the CFA, the researcher should
have a good understanding of the concepts, factors, and other
theoretical findings.

In order to clarify the interrelationships between the
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measured variables. In this study, chatbot adoption is both a
theoretically and empirically researched phenomenon.

Confirmatory factor analysis tested the factor
composition. There are numerous indices that can be referred
to evaluate model fitness. The Chi-square (2) statistic is used
to determine how far a hypothesized model differs from the
data. The root mean squared error of approximation
(RMSEA) is another method for estimating the lack of fit to
a saturated model. The proportion of variability in the sample
variance-covariance matrix is shown by the goodness-of-fit
index (GFI). The adjusted goodness-of-fit index (AGFI) can
be used to account for GFI indexing by adjusting the index’s
value for the number of parameters28.

Overall fitness indices were adequate and all of the values
are higher than the standard index values (2/df = 2.164,
RMSEA = .053, GFI = .907, AGFI = .882, CFI = .974, IFI =
.974, and TLI = .970 (Arbuckle 2003). With CR ratings of
more than .70, all constructs achieved an acceptable level.
The AVE values ranged from .721 to .934.

CFA was evaluated in the subsequent phase to look for
reliability and validity (convergent and discriminate validity).
The parameter estimations were used to determine the
convergent validity. The composite reliability varied from
0.886 to 0.977, (Table 5) and the average variance extracted
(AVE) values (Table 5) range from 0.743 to 0.934, implying
all items have strong convergent validity.

Discriminant validity establishes that a construct is
distinect in its measurement and does not have any
collinearity with the other constructs involved in the study21.
Furthermore, the average variance extracted from the
components was greater than the squares of its correlation
with other constructs, indicating that there is adequate
discriminant validity14. Discriminant validity analys is
reported that the AVE of all the constructs involved in the
analysis were above than the squared correlations of that
construct to others

The model shown in Figure 1 was analyzed using AMOS
22. The results are shown in Table 7. With CMIN = 386.512,
df = 161, CMIN (2)/ DF = 2.400, RMSEA =.055 (RMSEA
0.06), SRMR= 0.068 (SRMR 0.08), and CFI =0.968 (CFI

Table 3: Rotated component matrix

    Component

1 2 3 4 5 6

Tru_3 .899
Tru_4 .896
Tru_5 .885
Tru_2 .866
Tru_1 .861
SE_5 .918
SE_4 .914
SE_3 .903
SE_2 .825
SE_1 .804
Ant_4 .931
Ant_3 .924
Ant_1 .911
Ant_2 .894
PI_3 .941
PI_2 .935
PI_4 .934
PI_1 .843
CA_2 .955
CA_3 .952
CA_1 .945
Res_1 .906
Res_2 .895
Res_3 .872

Source: Author generated

Table 4: Model fit measures

Measure Estimate Threshold Interpretation

CMIN 512.750 -
DF 237.000 -
CMIN(2)/DF 2.164 Between 1 and 3 Excellent
CFI 0.974 >0.95 Excellent
SRMR 0.038 <0.08 Excellent
RMSEA 0.053 <0.06 Excellent
P Close 0.188 >0.05 Excellent

Figure 2: Confirmatory factor Analysis
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>0.95), the structural model exhibited good fit indices, with
all indices greater than the suggested cut off values.

The fitness indices for the structural path were in line
with that of the generally recommended. The adherence to
the standards allows for further verification of the path
relationships. As observed in Table 8, all the paths except
for two were found to be significant. Responsiveness of the
chatbots was found not to be having any significant influence
on social presence and trust.

The mediating function of trust and social presence in
the linkages between anthropomorphic cues, responsiveness,
perceived interactivity, and chatbot adoption was investigated
in order to meet the study’s goal.

The following Table 9 is a summary of the bootstrap
analysis test for mediation.

Investigate the hypothesized indirect effect, weusedan
AMO Suser-defined estimands as recommended15. As
evident from the mediation analysis (Table 9), social
presence was found to be significantly mediating the
relations between anthropomorphic cues and chatbot
adoption; perceived interest and chatbot adoption;

Table 5: Convergent Validity

CR AVE MSV Max R(H)

Chatbot_Adoption 0.977 0.934 0.079 0.980
Trust 0.953 0.801 0.132 0.957
Social_Presence 0.935 0.743 0.091 0.951
Anthropomorphic_Cues 0.957 0.848 0.132 0.963
Perceived_Interactivity 0.957 0.849 0.104 0.969
Responsiveness 0.886 0.721 0.061 0.902

Source: Author Generated

Table 6: Discriminant Validity

Chatbot
Adoption Trust SP AC PI Resp

0.966
0.261 0.895
0.215 0.301 0.862
0.211 0.363 0.151 0.921
0.281 0.322 0.221 0.213 0.922
0.118 0.121 0.035 0.247 -0.017 0.849

Source: Author Generated

Table 7: Structural Model Fit Indices

Measure Estimate Threshold Interpret

CMIN 386.512
df 161
CMIN (2)/ DF 2.400 Between 1 and 3 Excellent
RMSEA .055 >0.06 Excellent
SRMR .068 <0.08 Excellent
CFI .968 <0.95 Excellent

Table 8: Path Relationship and Hypothesis Results

Parameter Esti SE CR P Result

Trust  AC .244 .042 5.857 *** HI Supported
SP  AC .098 .048 2.023 .043 H2 Supported
Trust  PI .270 .051 5.337 *** H3 Supported
SP  PI .223 .059 3.800 *** H4 Supported
Trust  Resp .045 .043 1.047 .295 H5 Not Supported
SP  Resp .007 .051 .130 .896 H6 Not Supported
CA  SP .147 .061 2.400 .016 H7 Supported
CA  Trust .164 .072 2.266 .023 H8 Supported

Source: Author generated

Figure 3: Path coefficients
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responsiveness and chatbot adoption. Similarly, trust was
found to be mediating the relationship between
anthropomorphic cues and chatbot adoption; perceived
interest, and chatbot adoption. But trust did not mediate the
relationship between responsiveness and chatbot adoption.

5.0 Practical Implications and
Contributions

The outcome of our empirical study corroborated that
Anthropomorphism is very essential to create a positive
influence on Trust. As Anthropomorphism is an endeavor to
ascribe human-like attributes to non-human creatures such
as robots, animals, and other things and nowadays it is used
as a product design pattern, researchers have started to
investigate the psychological ramnifications of interacting
with anthropomorphic elements.

Some of the outcomes of the present research are in
accordance with past studies and findings. Moreover, it has
validated the presence of a noteworthy and significant
influence between anthropomorphism and social presence.

Above all, this research study also revealed that
perceptions of social presence and trust are integral to the
acceptance of chatbots. Further, the current work also
substantiates that social presence and trust are indeed
paramount determinants of acceptance of chatbots in an
interaction with a virtual assistant. Finally, this study draws
some pivotal inferences. First, we were able to establish that
humaneness or human-like characters are essential to
accomplish chatbot acceptance, especially in the service
sector.

This study adds to our knowledge of how humanness
works in eliciting trust and social presence which eventually
leads to user acceptance of chatbots in the service industry.

This research adds to the body of knowledge in a number
of ways. First, we present an overview of current research,
providing scholars with a broad understanding of the
phenomena and relevant factors related to AI-enabled
technologies. We identify and describe factors that contribute
to user acceptance, as well as its implications, allowing us to

Table 9: Mediation Analysis

Parameter Estim Lower Upper P

CA  Trust  Ant .040 .002 .095 .040
CA  SE  Ant .014 .001 .041 .027
CA  Trust  PI .044 .003 .105 .038
CA  SE  PI .033 .008 .078 .008
CA  Trust  Resp .007 -.004 .037 .186
CA  SE  Resp 1.028 .203 1.910 .015

have a better understanding of how to induce trust and social
presence and thereby user acceptance.

6.0 Conclusions

Artificial intelligence (AI) and other digital technologies
have fundamentally changed how businesses operate,
promoting sustainable growth by generating benefits for
stakeholders, customers, and the environment. Artificial
intelligence and digital technology have developed quickly
in recent years, which has enhanced the pro-activeness in
adopting novel consumer and organizational tactics in a
sustainable manner. The distinction between humans and
non-humans is becoming increasingly hazy as a result of
recent advancements in technology. We propose that, despite
the complexity underlying consumers’ psychological,
cognitive and behavioural reactions to chatbots, there is a
willingness evinced by the customer to adopt the chatbot
technology provided it has certain human characters ascribed
to it. This study is unique in its efforts as the researchers
have tried to rope in factors such as anthropomorphism,
perceived interactivity, and responsiveness. Moreover, the
relationship between these antecedents gets intense with the
intervention of trust and social presence. So, we conclude
that an ideal mix of human characters coupled with trust and
social presence would increase the probability of chatbot
acceptance in the service industry among millennials.
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