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Abstract

Artificial Intelligence (AI) offers transformative potential for the tourism in-
dustry by enhancing operational efficiency, personalizing visitor experiences,
and advancing sustainability objectives. In the ecotourism sector, AI-powered
chatbots can provide real-time information, facilitate bookings, promote eco-
friendly practices, and engage visitors in conservation awareness. Despite
these benefits, adoption within Sri Lanka’s ecotourism industry remains lim-
ited, hindered by infrastructural constraints, organizational readiness, and
varying levels of tourist acceptance. This study adopts an exploratory sequen-
tial mixed-methods design to investigate the technological, organizational,
and behavioral factors influencing the adoption intention and actual usage of
AT chatbots among ecotourism service providers and tourists in Sri Lanka. In
the first qualitative phase, semi-structured interviews with ecotourism opera-
tors will identify context-specific barriers and enablers such as digital literacy,
infrastructure readiness, workforce capabilities, and Corporate Social Respon-
sibility (CSR). Insights from this phase will refine the subsequent survey in-
strument. In the second quantitative phase, a stratified random sample of
tourists and service providers will be surveyed, and data will be analyzed using
Structural Equation Modeling (SEM) to test hypothesized relationships
among constructs. Grounded in the Unified Theory of Acceptance and Use of
Technology (UTAUT), Organizational Readiness for Change (ORC), and In-
stitutional Theory, the research examines performance expectancy, effort ex-
pectancy, social influence, facilitating conditions, perceived trust, anthropo-
morphism, perceived intelligence, technological anxiety, cost considerations,
workforce capabilities, sustainable initiatives, and CSR. The findings are ex-
pected to generate empirical insights into adoption drivers and barriers while
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integrating stakeholder perspectives, offering practical and policy recommen-
dations to enhance Al integration for sustainable ecotourism development in
Sri Lanka.
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1. Introduction
1.1. Background

Tourism in Sri Lanka has become a pivotal driver of its economy, with evolving
tourist attitudes shifting from focusing solely on beach destinations to wanting
deeper natural, cultural, and social engagements [1]. Also, contemporary tourism
concepts have transcended traditional paradigms, with tourists’ preferences shift-
ing from mass tourism to niche tourism experiences. Among these niche sectors,
rural tourism emerges as a burgeoning trend in Sri Lanka [2].

Ecotourism is presently seen as one of the most profitable niche markets in the
tourism industry, as Ecotourists are higher spenders than “ordinary” mass tour-
ists. High-spending, nature-loving, responsible tourists are undoubtedly an at-
tractive option for governments looking to earn scarce foreign exchange through
tourism. While there are numerous places to engage in ecotourism across Sri
Lanka, implementing ecotourism practices in the country remains relatively lim-
ited compared to other nations [3]. On the global scale ecotourism market was
valued at approximately USD 195.9 billion in 2022 and is projected to reach
around USD 656.19 billion by 2032, with an anticipated Compound Annual
Growth Rate (CAGR) of 12.90% during the forecast period from 2023 to 2032 [4]
Also, hoteliers in Sri Lanka advocate for the sustainable implementation of this
concept as a novel market-driven approach. Nonetheless, the influx of ecotourists
to Sri Lanka has remained below 1% over the past decade [3]. However, 7.9% of
all tourists visiting Sri Lanka explored conservation forests further underscoring
the importance of eco-tourism as a key component of the country’s tourism in-
dustry. [5], the history of eco-tourism in Sri Lanka has been marked by periodic
declines due to several factors. These include inadequate planning, insufficient
involvement of the private sector and local communities, ineffective management
of responsibilities between the Tourism Ministry and related organizations, a
shortage of manpower, and a lack of coordination among organizations to en-
hance foreign investment in tourism [6]. Due to hotelier practices of eco-tourism
differing from international practices and standards, they could not meet the ex-
pectations of eco-tourism [3]. Effective ecotourism development requires metic-
ulous planning and thoughtful guidance [7]. Careful consideration and strategic

direction are essential to ensure that ecotourism initiatives align with environ-
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mental sustainability, conservation goals, and community well-being. By empha-
sizing proper planning and providing clear guidance can cultivate a harmonious
balance between tourism activities and the preservation of natural ecosystems,
fostering a positive impact on the environment and the local communities in-
volved [8].

In the 21st century, globalization has significantly increased the adoption of In-
formation and Communication Technologies (ICT), driving the evolution of the
information society [9]. Sri Lanka has seen remarkable growth in exports, partic-
ularly in the ICT, Business Process Outsourcing (BPO), and professional services
sectors, with ICT emerging as the fourth largest contributor to export revenue. It
ranks 11th globally in A. T. Kearney’s Global Services Location Index [10]. This
positions Sri Lanka’s ICT sector to capitalize on its infrastructure and skilled
workforce for further growth. ICT also plays a crucial role in Sustainable Tourism
Development (STD), aiding in information management, tourist satisfaction,
partnerships, and energy conservation. Tools such as Computer Simulation, Des-
tination Management Systems (DMS), and Geographical Information Systems
(GIS) enable stakeholders to make informed decisions aligned with sustainability
goals, optimizing resource management and supporting responsible tourism
practices [11].

Artificial intelligence holds relevance in travel and tourism for various compel-
ling reasons. Travelers are often confronted with numerous decisions when plan-
ning future trips, including selecting destinations, transportation, accommoda-
tions, and activities, among others [12]. The outcomes of these decisions signifi-
cantly influence tourists’ overall satisfaction with their travel experiences. How-
ever, the vast array of available options for destinations, transportation modes,
accommodations, and activities presents a daunting challenge, necessitating assis-
tance in decision-making processes. Integrating digital tools and Al into Sri Lanka’s
tourism industry requires collaborative efforts among the government, private
sector, and academia [3]. Building the necessary infrastructure, implementing reg-
ulations, and developing a skilled workforce are essential steps to harness the full
potential of these innovations effectively. Incorporating digital tools and AI into
Sri Lanka’s tourism industry presents a unique opportunity to meet the evolving
needs of modern travelers while promoting sustainable practices [13]. The incor-
poration of Al enables smart resource management, enhances energy efficiency
within hospitality venues and aids in the implementation of waste reduction ini-
tiatives. These intelligent systems can adapt resource allocation in response to cur-
rent demand, promoting the effective functioning of tourism infrastructure while
reducing environmental impact [14].

AT applications in tourism are increasingly vital in enhancing efficiency, per-
sonalization, and sustainability across the sector. Technologies such as virtual as-
sistants, predictive analytics, and Augmented Reality (AR) are improving the trav-
eler experience by providing real-time information, tailored recommendations,

and immersive virtual tours [15]. Al-driven tools like facial recognition and trans-
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lation software streamline operations and facilitate travel for international tour-
ists, breaking down language barriers and speeding up processes such as airport
check-ins [16]. Furthermore, sustainability analytics software powered by Al
helps tourism operators track and reduce their environmental impact, promoting
responsible and eco-friendly practices [17]. Among these innovations, Al chatbots
are particularly significant for sustainable tourism development. By offering 24/7
support, chatbots reduce the need for large customer service teams, thereby low-
ering operational costs and minimizing energy consumption [18]. They also per-
sonalize travel experiences by recommending eco-friendly accommodations and
sustainable activities, while simultaneously promoting conservation efforts and
educating tourists on responsible behaviors [19]. Moreover, Al chatbots enhance
logistical efficiency, reducing waste associated with overbooking and misallocated
resources, ultimately contributing to a more sustainable tourism model that bal-
ances environmental preservation with visitor satisfaction [17].

Integrating Artificial Intelligence (AI) into Sri Lanka’s tourism sector presents
significant potential for promoting sustainability, particularly in the context of eco-
tourism [20]. AI can transform tourism by enabling personalized experiences, op-
timizing resource management, and supporting environmentally responsible prac-
tices [21]. Despite this promise, the adoption of Al technologies in Sri Lanka’s
tourism industry remains limited.

Relevant studies from other emerging economies offer valuable theoretical and
empirical insights into AI adoption. For instance, Authors in [22] contribute to
theory by extending the Technology Acceptance Model (TAM) with constructs
specific to human-robot interaction, including Perceived Trust (PTR), Perceived
Intelligence (PNT), Anthropomorphism (ANM), and Technology Anxiety (TXN)
[22]. These additions enhance TAM’s ability to explain customer adoption inten-
tions toward Al chatbots, an area still under explored in hospitality and tourism,
especially in developing contexts.

Similarly, authors in [23] investigate AI chatbot adoption among research schol-
ars in Pakistan using the UTAUT. Their findings—based on a cross-sectional sur-
vey and confirmatory factor analysis identify social influence, trust, and facilitat-
ing conditions as key predictors of adoption intention. The study also highlights
the importance of reducing perceived risks through AT literacy and ethical user
guidelines, contributing to UTAUT by integrating constructs such as trust and
perceived risk.

Building on these frameworks, authors in [24] extend UTAUT2 to examine fac-
tors influencing AT chatbot adoption among frequent travelers. Their quantitative
analysis using partial least squares reveals that performance expectancy, effort ex-
pectancy, habit, personal innovativeness, and chatbot awareness positively affect
behavioral intention. These findings offer actionable insights for tourism profes-
sionals and AI developers to enhance chatbot adoption and service delivery.

Together, these studies provide a rich foundation for understanding the diverse

factors influencing Al chatbot adoption. They offer transferable lessons that can
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inform the development of Al-driven solutions in Sri Lanka’s ecotourism sector,

supporting both technological advancement and sustainable tourism goals.

1.2. Research Gap

Despite the growing global recognition of Artificial Intelligence (AI) as a trans-
formative force in ecotourism, the integration of Al-powered chatbots within Sri
Lanka’s ecotourism sector remains underdeveloped. Existing studies have primar-
ily explored AI adoption in broader hospitality and tourism contexts, with a
strong focus on customer-centric variables in developed or emerging economies
such as India and Pakistan. While frameworks like the Technology Acceptance Model
(TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT)
have been widely applied to examine technology adoption, their application within
the niche domain of ecotourism in Sri Lanka is scarce.

Furthermore, previous research has largely concentrated on tourists’ behavioral
intentions toward Al adoption, with limited empirical work that simultaneously
considers both tourist and service provider perspectives. Context-specific factors
such as cultural influences, sustainability initiatives, infrastructure readiness, and
institutional support have received little attention, and few studies have examined
how these factors moderate the relationship between adoption intention and ac-
tual use of Al chatbots. In addition, critical constructs such as perceived trust, per-
ceived risk, anthropomorphism, and technology anxiety well-established in other
emerging market studies—remain underexplored in the Sri Lankan context.

This study addresses these gaps through a multi-stakeholder approach that in-
tegrates extended UTAUT and TAM frameworks with additional constructs in-
cluding trust, sustainability orientation, and organizational readiness. By focusing
on both tourists and ecotourism operators, the research aims to provide a holistic
understanding of the barriers and enablers of Al adoption in ecotourism. It also
seeks to generate locally relevant insights that can guide evidence-based policy and

practice to advance Al-driven, sustainable tourism development in Sri Lanka.

1.3. Problem Statement

Sri Lanka’s tourism industry is experiencing a digital transformation, with grow-
ing interest in leveraging Artificial Intelligence (AI) technologies particularly
chatbots to enhance visitor engagement, improve service delivery, and promote
sustainable tourism practices. Among these innovations, Al-based chatbots offer
substantial potential for ecotourism by providing real-time information, facilitat-
ing reservations, and encouraging environmentally responsible behavior. Despite
these benefits, the adoption of Al chatbots in the ecotourism sector remains lim-
ited, especially among service providers.

This limited adoption is primarily due to a combination of operational and stra-
tegic challenges. Many ecotourism operators are in remote areas with inadequate
digital infrastructure and unreliable internet access. In addition, workforce limi-

tations such as a lack of technical skills and training impede the effective deploy-
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ment and management of AI technologies. High initial costs, ongoing mainte-
nance expenses, and limited financial support further reduce feasibility, particu-
larly for small-scale and community-based operators. Moreover, insufficient top
management support and a lack of strategic alignment between sustainability in-
itiatives and digital innovation present additional barriers to adoption.

From the tourist perspective, adoption behavior is shaped by both technological
and psychological factors. Tourists’ intention to use Al chatbots is influenced by
their perceptions of usefulness, ease of use, trust, and the human-like characteristics
of the technology. These factors significantly affect their level of engagement and
actual usage during ecotourism experiences. Therefore, understanding tourists’ ex-
pectations is equally important in designing chatbot solutions that are not only ef-
ficient but also intuitive, trustworthy, and aligned with sustainable tourism values.

While existing research has extensively examined AI adoption in general tour-
ism and hospitality contexts often in developed or digitally advanced settings
there is a lack of empirical evidence addressing the unique challenges and drivers
within Sri Lanka’s ecotourism sector. Key contextual dimensions such as service
provider readiness, infrastructure limitations, cultural influences, and sustainabil-
ity integration have not been adequately explored. Furthermore, few studies adopt
a comprehensive, stakeholder-inclusive approach that simultaneously considers
both service providers and tourists, particularly in developing country contexts
where digital transformation is uneven and sustainability is a critical policy goal.

To address this gap, the present study adopts a multi-stakeholder perspective
to examine and quantify the key factors influencing both the adoption intention
and actual usage of AI chatbots in Sri Lanka’s ecotourism sector. This approach
will support the development of context-sensitive, evidence-based strategies for
promoting Al adoption in ways that align with sustainability goals contributing

to a more intelligent, inclusive, and eco-conscious tourism industry.

1.4. Research Questions/Objectives

Research Questions Objectives

L To examine and evaluate the key factors
What are the significant factors that o ] C,
. . . that significantly influence tourists
influence tourists’ intentions to adopt AI | : L

. . ; . intentions to adopt Al chatbots in Sri
chatbots in Sri Lanka’s eco-tourism sector? , :
Lanka’s eco-tourism sector.

What are the significant factors that To examine and evaluate the key factors that
influence tourists’ Actual usage of Al drive tourists’ actual usage of Al chatbots
chatbots in Sri Lanka’s eco-tourism sector? within Sri Lanka’s eco-tourism sector.

What organizational factors such as to
& P To identify and quantify the organizational
management support, workforce
0 ] . factors (e.g., top management support,
capabilities, cost considerations, corporate .
) o ) workforce capabilities, cost, CSR,
social responsibility, and sustainable ] o ; .
R . . R sustainable initiatives) that influence service
initiatives influence service providers ] R .
. . providers’ adoption and actual usage of Al
adoption and actual usage of AI chatbots in . .
) chatbots in ecotourism.
ecotourism?
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2. Literature Review

The tourism industry is undergoing a significant digital transformation, driven by
the rapid evolution of Artificial Intelligence (AI). Among Al applications, chat-
bots have gained widespread attention for their ability to simulate human inter-
action through natural language processing [25]. These chatbots play an increas-
ingly vital role in enhancing customer service, streamlining operations, and offer-
ing real-time assistance to tourists [26]. Al chatbots are recognized for their ca-
pacity to improve service efficiency and personalization, enabling tourists to re-
ceive instant, tailored responses about destinations, accommodations, and activi-
ties [19]. Additionally, their integration into mobile apps and websites supports
travel planning by automating bookings, offering multilingual support, and provid-
ing 24/7 service availability [27]. These features position AI chatbots as transform-
ative tools in the digitalization of tourism services.

AT chatbots also contribute significantly to sustainable tourism development.
They reduce operational costs, minimize energy consumption, and lower envi-
ronmental impacts by replacing resource-intensive customer service methods
[22]. These chatbots promote responsible tourism by offering eco-friendly recom-
mendations, discouraging over-tourism, and supporting waste reduction strate-
gies [28]. Studies emphasize the role of Al chatbots in promoting pro-environ-
mental behaviors. For instance, authors in [29] highlight their ability to guide tour-
ists in making low-impact decisions, such as choosing sustainable transportation
or avoiding overcrowded destinations. Similarly, authors in [30] note that AI chat-
bots can distribute visitor flows and suggest alternative travel routes, thereby mit-
igating pressure on environmentally sensitive sites. These functions are critical for
ecotourism, which relies on environmental preservation and community involve-
ment. Furthermore, by digitizing interactions and reducing reliance on printed
materials, Al chatbots contribute to a lower carbon footprint. They also collect
data on tourist behavior, which can inform strategic planning for sustainability
[31]. Their scalability and adaptability make them suitable tools for supporting
long-term sustainable tourism models [32].

Several factors influence the adoption of Al chatbots among tourists and service
providers. From the tourist perspective, perceived usefulness, ease of use, trust,
and anthropomorphism are major drivers of adoption. Technological anxiety,
however, does not significantly hinder adoption according to their study [22]. Au-
thors in [22] extend the TAM by introducing constructs such as PNT, PTR, and
ANM, which help explain customer engagement with Al chatbots. UTAUT-based
research [23] also shows that facilitating conditions, social influence, and trust
significantly affect adoption behavior. From the service provider perspective, in-
frastructure readiness, financial constraints, and organizational readiness (leader-
ship support, workforce capabilities, and sustainability alignment) are key ena-
blers or barriers to Al chatbot adoption [33].

Ecotourism, characterized by responsible travel to natural areas that conserves

the environment and sustains the well-being of local people, presents unique chal-
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lenges and opportunities for Al integration. In Sri Lanka, the implementation of
ecotourism practices remains limited due to poor infrastructure, fragmented in-
stitutional coordination, and a lack of digital readiness among operators [34]. AI
chatbots can enhance ecotourism by providing real-time, location-specific guid-
ance on sustainable practices, educating tourists on conservation, and supporting
the logistics of remote-area travel [14]. Their role in managing tourist flows, re-
ducing paper-based materials, and enabling data-driven decisions aligns closely
with ecotourism’s goals. However, few studies directly address the application of
AT chatbots in ecotourism settings. There is a significant research gap in under-
standing how such technologies can support ecotourism operators and engage tour-

ists in sustainability-centered experiences.

2.1. Conceptual Framework and Hypothesis Development

The conceptual framework guiding this study integrates user-centric and organi-
zational-level perspectives to examine the adoption and actual usage of Al-based
chatbots within Sri Lanka’s eco-tourism sector. From the tourist perspective,
Adoption Intention (AIN) is shaped by constructs derived from UTAUT, includ-
ing Performance Expectancy (PE), Effort Expectancy (EE), and Social Influence
(SIF), alongside key psychological and perceptual variables such as PRT, TXN,
PNT, and ANM. These factors collectively influence a tourist’s intention to use Al
chatbots for eco-tourism travel planning. On the service provider side, the frame-
work draws on elements from Organizational Readiness for Change (ORC) and
Institutional Theory to intent to used and assess actual usage. Constructs such as
top management support, workforce capabilities, cost considerations, facilitating
conditions, and sustainable initiatives serve as core determinants of AI chatbot
adoption in operational settings. Notably, the framework also introduces commit-
ment to Corporate Social Responsibility (CSR) as a moderating variable that strength-
ens the relationship between sustainable initiatives and actual AI chatbot usage.
The model emphasizes that when organizations demonstrate strong CSR commit-
ment, their sustainability goals are more likely to be aligned with meaningful tech-
nological implementation. By capturing both demand-side and supply-side dy-
namics, this multidimensional framework provides a comprehensive basis for un-
derstanding how AI chatbot technologies can advance sustainable tourism and

digital transformation in eco-tourism contexts.

2.1.1. Conceptual Framework

In the context of tourism, particularly eco-tourism, UTAUT provides a compre-
hensive framework to understand the key factors influencing the adoption of dig-
ital technologies by both tourists and service providers [35] [36]. PE refers to the
degree to who believe that using a system will help them achieve better outcomes;
in tourism, tourists perceive AI chatbots as tools that enhance their experience by
offering accurate, real-time, and personalized assistance during their travels [35]
[37]. For service providers, performance expectancy includes anticipated im-

provements in service delivery, operational efficiency, and customer engagement
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[38]. EE involves the perceived ease of use of technology; tourists are more likely
to adopt chatbots that are intuitive and require minimal effort to navigate, espe-
cially when used in unfamiliar environments [39] [40]. On the provider side, ease
of installation, system maintenance, and staff training determine how burden-
some or feasible implementation appears [41]. SIF plays a role in shaping users’
decisions through peer recommendations, online reviews, or perceived social
norms; tourists may be encouraged by others to use chatbots if such use is com-
mon in their networks [42]. Service providers may feel pressured by industry ex-
pectations, sustainability certifications, or policy guidance to adopt Al-driven
technologies [43]. FC refer to the availability of technical infrastructure and sup-
port mechanisms that enable effective system use [35] [44]; for tourists, this in-
cludes mobile connectivity and app accessibility, while for service providers, it in-
cludes IT infrastructure, skilled staff, and financial resources [45]. Furthermore,
additional constructs such as Workforce Capabilities (WC), Cost Considerations
(CC), Top Management Support (TMS), and Sustainable Initiatives (SI) are often
integrated into extended UTAUT models to reflect context-specific influences in
eco-tourism and Al adoption [46] [47]. Together, these constructs offer a multi-
dimensional understanding of how both individual users and organizations en-
gage with Al chatbots in sustainable tourism environments.

TXN and PTR are included in the framework to capture the psychological and
emotional factors influencing AI adoption. Research shows that high levels of
TXN, often driven by privacy concerns and unfamiliarity with Al, can erode trust
and reduce the likelihood of adoption [48]. Conversely, PTR, which depends on
transparency, ethical practices, and system reliability, is critical for fostering user
confidence and long-term engagement with Al systems [49] [50]. These constructs
are particularly relevant in tourism, where trust in Al chatbots and recommenda-
tion systems directly affects user satisfaction [51].

Al-driven tools offering real-time recommendations, personalized itineraries,
and multilingual support create opportunities for engagement that can strengthen
the perceived benefits of these systems. For example, Tourist Engagement (TE)
moderates the relationship between Perceived Usefulness (PU) and Tourist Satis-
faction (TS), such that the positive effect of PU on TS is stronger when engage-
ment levels are high [50]. Similarly, TE enhances the effect of PTR on TS, as en-
gaged tourists are more likely to experience and trust the reliability and transpar-
ency of Al systems.

The inclusion of Anthropomorphism (ANM) and Perceived Intelligence (PNT)
further extends the framework, as human-like features and intelligent capabilities
of Al systems enhance user engagement, reliability, and trust [22] [29].

The framework also integrates Sustainable Initiatives (SI) as a critical outcome,
highlighting the role of Al in promoting eco-friendly practices and sustainable
tourism [52]. SI refer to the environmental, social, and ethical practices under-
taken by eco-tourism service providers to minimize negative impacts and pro-

mote long-term sustainability such as energy-efficient operations, community en-
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gagement, or reducing paper-based services [53]. These initiatives can create a
favorable environment for adopting technologies like AI chatbots, which support
sustainability by reducing resource consumption, promoting responsible behavior
among tourists, and improving service efficiency [37] [39]. However, the actual
usage of AI chatbots (AUA) by service providers often depends not just on the
presence of sustainable initiatives but also on the organization’s level CCR [54].

CCR reflects the strategic and ethical orientation of the organization’s leader-
ship toward sustainability, community welfare, and long-term environmental goals
[55]. This commitment goes beyond surface-level initiatives; it involves integrat-
ing sustainability into core decision-making, resource allocation, and technologi-
cal innovation [56]. When CCR is high, organizations are more likely to translate
their SI into actual technology adoption, such as using AI chatbots to enhance
eco-friendly services, automate responsible tourist education, and optimize oper-
ations [22] [47]. In such cases, corporate responsibility acts as a motivating and
enabling force, ensuring that sustainability goals are reinforced by actionable dig-
ital transformation [54]. Conversely, when CCR is low, sustainable initiatives may
remain superficial or symbolic, lacking the strategic drive to implement support-
ing technologies [57]. In such organizations, the potential of AI chatbots to sup-
port sustainability is underutilized, leading to a weaker or non-existent relation-
ship between sustainability efforts and actual chatbot usage [36]. Therefore, CCR
acts as a moderating variable, influencing the strength and direction of the rela-
tionship between SI and actual Al chatbot usage (AUA) [55]. This moderation
highlights the importance of aligning environmental strategies with top-level lead-
ership commitment to achieve meaningful adoption outcomes in sustainable
tourism [52] [54].

In the conceptual framework of this study, Adoption Intention (AIN) and AUA
of Al-based chatbots are treated as two critical stages in the behavioral process of
technology acceptance, particularly within the eco-tourism sector. AIN refers to
the willingness or planned behavior of tourists and service providers to use Al
chatbots in their travel experiences or service operations [22] [35]. For tourists,
this intention is primarily influenced by constructs from the UTAUT, including
PE, EE, SIF, and perceived trust [37] [39]. These factors shape whether a tourist
perceives the chatbot as useful, easy to use, socially endorsed, and trustworthy.
For service providers, adoption intention is also affected by organizational readi-
ness, which includes TMS, WC, and CC, as conceptualized in the ORC framework
[47] [58]. Moving from intention to behavior, AUA refers to the real-world de-
ployment and utilization of Al chatbot systems. According to UTAUT, AUA is
influenced by both prior intention and FC, such as infrastructure, technical sup-
port, and digital literacy [35] [46]. Additionally, for service providers, this transi-
tion is moderated by the organization’s CCR, a key concept from Institutional
Theory, which suggests that external norms and ethical commitments shape or-
ganizational actions [54] [59]. In eco-tourism, organizations with strong CSR are

more likely to translate sustainable initiatives into actual Al adoption [56] [60].
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Workforce

Capabilities (WC) Support

(cc)

Thus, while AIN captures motivational readiness, actual usage reflects the suc-
cessful enactment of digital practices, influenced by both structural enablers and
institutional commitments.

The proposed model (Figure 1) differentiates between two categories of influ-
encing factors. Tourist-side factors include Performance Expectancy (PE), Effort
Expectancy (EE), Social Influence (SIF), Facilitating Conditions (FC), Perceived
Trust (PTR), Anthropomorphism (ANM), Perceived Intelligence (PNT), Techno-
logical Anxiety (TXN), and Infrastructure Readiness (IR). Service-provider fac-
tors comprise Top Management Support (TMS), Workforce Capabilities (WC),
Cost Considerations (CC), Sustainable Initiatives (SI), and Corporate Social Re-
sponsibility (CSR).

Top Management

Sustainable
initiatives (SI))

The commitment to

Performance
Expectancy (PE)

Cost Considerations corporate social
H11 / responsibility (CSR)
H13 H12
I H1

Facilitating
Condition (FC)

Social influence

(SIF)

(EE)

Effort Expectancy

Technological Perceived

A A
Anthropomorphism Perceived Trust

anxiety (TXN) intelligence (PNT) (ANM) (PTR)

Figure 1. Conceptual framework.

2.1.2. Hypothesises

The following hypotheses are formulated to address the research objectives aimed
at understanding the factors influencing the adoption and impact of Al-based
chatbots in eco-tourism travel Planning. Each hypothesis is grounded in estab-
lished theoretical frameworks and is designed to quantify the specific elements
that contribute to the adoption intentions, usage, and effectiveness of AI chatbots
among tourism operators and tourists. The hypotheses are categorized under three
main objectives, each focusing on a different aspect of chatbot adoption and its

implications for eco-tourism development (Table 1).
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Table 1. Hypothesis and null hypothesis.

Variable
H1: Performance

Expectancy (PE)

H2: Effort Expectancy (EE)

H3: Social Influence (SIF)

H4: Facilitating Conditions
(FC)

HS5: Technological Anxiety
(TXN)

Hé: Perceived Trust (PTR)
H7: Anthropomorphism
(ANM)

HS8: Perceived Intelligence
(PNT)

H9: Cost Consideration
(CO)

H10: Workforce Capability
(WC)

H11: Top Management
support (TMS)

Hypothesis 12: The
commitment to Corporate
Social Responsibility (CSR)

Hypothesis 13: Sustainable
Initiatives (SI)

Hypothesis 14: Adoption
Intention (AIN)

Alternative Hypothesis (H1)

PE positively affects the AIN of Al
chatbots for eco-tourism travel planning.

EE positively affects the AIN of chatbots
for eco-tourism travel planning.

SIF positively affects the AIN of chatbots
for eco-tourism travel planning.

FC positively affects the AIN of Al
chatbots for eco-tourism travel planning.

TXN negatively affects the AIN of
chatbots for eco-tourism travel planning.

PTR positively affects the AIN of chatbots
for eco-tourism travel planning.

ANM positively affects the AIN of
chatbots for eco-tourism travel planning.

PNT positively affects the AIN of chatbots
for tourism.

CC negatively affects the AIN of AI
chatbots for eco-tourism travel planning.

WC negatively affects the AIN of AI
chatbots for eco-tourism travel planning

TMS positively affects the AIN of Al
chatbots for eco-tourism travel planning.

The CSR positively moderates the
relationship between sustainable
initiatives and the actual usage of Al
chatbots for eco-tourism travel planning.

SI positively influences service providers’
AIN for eco-tourism travel planning.

AIN positively influences AUA
eco-tourism travel planning.

Null Hypothesis (HO)

PE does not affect the AIN of AI chatbots
for tourism.

EE does not affect the AIN of AI chatbots
for eco-tourism travel planning.

SIF does not affect the AIN of Al chatbots
for eco-tourism travel planning.

FC does not affect the AIN of Al chatbots
for eco-tourism travel planning.

TXN does not affect the AIN of chatbots
for eco-tourism travel planning.

PTR does not affect the AIN of chatbots
for eco-tourism travel planning.

ANM does not affect the AIN of chatbots
for eco-tourism travel planning.

PNT does not affect the AIN of chatbots
for tourism.

CC does not affect the AIN of AI chatbots
for eco-tourism travel planning.

WC does not affect the AIN of Al
chatbots for eco-tourism travel planning.

TMS does not affect the AIN of chatbots
for eco-tourism travel planning.

The CSR does not positively moderates
the relationship between sustainable
initiatives and the actual usage of Al
chatbots for eco-tourism travel planning.

SI does not positively influence service
providers’ AIN for eco-tourism travel
planning.

AIN does not positively influence AUA
eco-tourism travel planning.

Hypothesis 1: Performance Expectancy (PE)

PE refers to the degree to which an individual believes that using a particular
system or technology will help them achieve improved performance or outcomes
[40]. Within the eco-tourism context, PE is a critical determinant of adoption in-
tention for both tourists and service providers when engaging with Al-based chat-
bot technologies.

For tourists, performance expectancy captures their perception of how effec-
tively Al chatbots can enhance their travel experiences. Tourists are more likely
to adopt chatbots if they believe these systems can provide accurate, real-time in-

formation, assist with itinerary planning, enable quick bookings, and offer multi-
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lingual or context-aware support during their journey [61]. In eco-tourism set-
tings, where tourists often explore remote or unfamiliar environments, the value
of reliable and intelligent assistance becomes even more apparent. If tourists be-
lieve that chatbots can reduce uncertainty, improve safety, and enrich learning
about local ecosystems or cultural practices, they are more inclined to adopt those
(39].

For eco-tourism service providers, PE refers to the expected benefits of imple-
menting Al chatbots in their operations. These include improved service delivery,
reduced human workload, enhanced customer engagement, and alignment with
sustainability goals by reducing paper-based processes or physical infrastructure
demand. For example, providers may perceive chatbots as tools that streamline
communication with tourists, promote responsible tourism behavior, and ensure
24/7 support availability all contributing to operational efficiency and improved
customer satisfaction [62]. Moreover, in the competitive tourism sector, the an-
ticipated performance gains from Al implementation can also contribute to main-
taining market relevance and innovation leadership.

Thus, PE acts as a powerful driver influencing the willingness of both tourists
and service providers to adopt Al chatbots in the eco-tourism domain [35] [37].

H1: PE positively affects the AIN of AI chatbots for Eco tourism.

Hypothesis 2: Effort Expectancy (EE)

EE refers to the degree of ease associated with the use of a particular system or
technology [35]. It plays a central role in shaping users’ behavioral intentions to-
ward adopting AI chatbots in eco-tourism, for both tourists and service providers.

From the tourist’s perspective, effort expectancy relates to how simple and user-
friendly the chatbot system is perceived to be. If a chatbot interface is intuitive,
requires minimal learning, and allows for quick interactions (e.g., making book-
ings, receiving information, or navigating sites), tourists are more likely to adopt
and continue using it [39] [63]. This becomes especially critical in eco-tourism,
where tourists may face language barriers, limited connectivity, or unfamiliar cul-
tural settings. A chatbot that simplifies communication and reduces cognitive load—
especially during planning or while on-site enhances perceived ease of use, thereby
increasing adoption intention [37].

For eco-tourism service providers, effort expectancy involves the perceived dif-
ficulty or ease in implementing and managing chatbot technologies within their
operations. This includes the complexity of installation, the user-friendliness of
the backend system, staff training requirements, and ongoing technical support
[47]. When service providers perceive chatbot systems as easy to integrate into
their daily processes without requiring excessive resources or causing workflow
disruption they are more inclined to adopt the technology. Moreover, when effort
expectancy is low (Ze, the system is easy to use), the organization’s readiness to
adopt innovative solutions increases, especially in resource-constrained eco-tour-
ism settings.

In both user groups, lower perceived effort contributes positively to adoption
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intention, underscoring EE as a foundational construct in AI chatbot acceptance
within eco-tourism [35] [39].

H2: EE positively affects the AIN of AI chatbots for eco-tourism travel plan-
ning.

Hypothesis 3: Social Influence (SIF)

SIF refers to the degree to which individuals perceive that important others
(e.g., friends, family, peers, and industry stakeholders) believe they should use a
particular technology [35]. In the context of eco-tourism and Al-based chatbot
adoption, social influence operates at both the tourist and service provider levels.
For tourists, SIF plays a significant role in shaping adoption intention. Tourists
are more likely to use AI chatbots when influenced by peer recommendations,
positive online reviews, social media influencers, or the prevailing norms in their
social or travel circles [42]. For example, if eco-tourism destinations commonly
advertise AI chatbots as innovative and sustainable tools, tourists may feel social
pressure or encouragement to engage with them. In culturally collectivist societies,
such as Sri Lanka, social endorsement carries more weight, amplifying the influ-
ence of peers and community members on technology usage [52].

For service providers, SIF manifests through external expectations from gov-
ernment authorities, destination management organizations, sustainability certi-
fication bodies, and industry competitors. If AI chatbot adoption is framed as a
progressive and sustainable industry norm, eco-tourism operators may feel com-
pelled to adopt such technologies to maintain reputation, meet customer expec-
tations, or comply with industry trends. In addition, service providers might act
under normative pressures driven by institutional expectations or a desire to align
with global best practices in sustainable tourism management. Thus, Social Influ-
ence acts as a significant driver in both consumer behavior and organizational
decision-making in AI adoption for eco-tourism [35] [42] [52].

H3: SIF positively affects the AIN of AI chatbots for eco-tourism travel plan-
ning.

Hypothesis 4: Facilitating Conditions (FC)

FC refer to the degree to which individuals believe that the technical and or-
ganizational infrastructure is available to support the use of a specific system [35].
In the context of eco-tourism, FC are critical in determining both tourists’ and
service providers’ ability to adopt and use Al-based chatbots effectively. From the
tourist perspective, facilitating conditions include access to smartphones or digital
devices, stable internet connectivity at travel destinations, user-friendly chatbot
interfaces, and the availability of support services such as language options or help
features. These conditions ensure that tourists can comfortably interact with chat-
bots for travel planning, navigation, and service inquiries. When such infrastruc-
ture is lacking, particularly in remote eco-tourism areas, even tourists with a
strong intention to use chatbots may struggle to do so, thereby reducing actual
usage [37].

From the service provider’s side, FC encompass the availability of sufficient IT

DOI: 10.4236/jilsa.2026.181004

58 Journal of Intelligent Learning Systems and Applications


https://doi.org/10.4236/jilsa.2026.181004

T. D. C. Pushpakumara et al.

infrastructure to implement and maintain chatbot systems, the technical skills of
staff, access to vendor or technical support, and the financial resources required
to adopt the technology. Many eco-tourism operators operate in resource-con-
strained environments where digital infrastructure is underdeveloped, and work-
force capabilities may be limited. In such contexts, the absence of strong facilitat-
ing conditions can hinder even the most sustainability-oriented operators from
effectively deploying chatbot systems [64]. Therefore, FC play a dual role in en-
suring that both tourists and providers can move beyond adoption intention to
actual usage of Al-based chatbot technologies in the tourism sector [22] [35].

H4: FC positively affects the AIN of Al chatbots for tourism.

Hypothesis 5: Technological anxiety (TXN)

TXN represents the apprehension or fear that tourism operators may experi-
ence when adopting new technologies. Concerns may include the potential for
technical failures, the complexity of managing Al systems, or the impact on job
roles. High levels of technological anxiety can deter operators from adopting chat-
bots, which could hinder the promotion of sustainable tourism. Form tourist side
it refers to the apprehension or fear experienced by individuals when they are re-
quired to use advanced technologies particularly in unfamiliar settings like eco-
tourism. For tourists, this anxiety may stem from concerns over making mistakes
while using the technology, unfamiliarity with Al interfaces, fear of system failure,
or doubts about data privacy and security [22] [65]. In tourism contexts especially
in rural or international destinations such anxiety can be heightened due to lan-
guage barriers, limited digital skills, or past negative experiences with automated
systems. High technological anxiety can reduce tourists perceived control and
comfort, leading to decreased trust and a lower likelihood of adopting AI chatbots,
even when the perceived usefulness or ease of use is high [37]. Therefore, in the
conceptual framework, TXN is hypothesized to negatively influence tourists’ adop-
tion intention by acting as a psychological barrier practice [22] [66].

H3: TXN negatively affects the AIN of chatbots for eco-tourism travel planning.

Hypothesis 6: Perceived Trust (PTR)

PTR refers to the belief that a technology or system is reliable, secure, and op-
erates with integrity and transparency. In the context of eco-tourism and AI chat-
bot adoption, trust plays a pivotal role in reducing uncertainty and encouraging
both tourists and service providers to engage with the technology [22] [50] [67].

From the tourist’s perspective, perceived trust encompasses confidence in the
chatbot’s ability to provide accurate, unbiased, and timely information while safe-
guarding personal data. Tourists interacting with AI chatbots often share sensitive
information such as location, preferences, or payment details. If users believe that
the chatbot respects privacy, protects data, and offers dependable assistance such
as itinerary planning or eco-guidance they are more likely to adopt and use it dur-
ing their travel experience [37] [46]. Particularly in eco-tourism, where travel may
involve unfamiliar or remote areas, trust in the technology’s competence and

safety assurances is critical to usage intention.
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From the service provider’s perspective, perceived trust involves confidence in
the technology’s operational reliability and ethical performance. Providers must
trust that the chatbot will function consistently without disrupting service deliv-
ery, while also aligning with their sustainability and brand values. This includes
trust in system developers, data handling protocols, and long-term vendor sup-
port [68]. If service providers doubt the chatbot’s integrity or fear reputational
damage from technological failure or privacy breaches, they are less likely to pro-
ceed with adoption [41].

Ultimately, high levels of perceived trust serve as a catalyst in narrowing the gap
between intention and actual usage of AI-based chatbots by instilling assurance in
both tourists and operators, especially in sustainability-focused tourism ecosys-
tem [22].

Hé6: PTR affects the AIN of chatbots for tourism.

Hypothesis 7: Anthropomorphism (ANM)

ANM refers to the attribution of human-like characteristics, behaviors, or emo-
tions to non-human entities such as AI chatbots. In the context of eco-tourism,
anthropomorphism plays a significant role in influencing user perception, emo-
tional connection, and acceptance of chatbot technologies among both tourists
and service providers [22] [69].

From the tourist’s perspective, anthropomorphic features such as a chatbot with
a friendly name, human-like voice, expressive language, or emotional responses
can significantly enhance the user’s comfort and engagement. Tourists may feel
more at ease interacting with a system that mimics human social behaviors, espe-
cially in unfamiliar environments where personal interaction is often valued. These
human-like traits increase perceived social presence, emotional trust, and overall
satisfaction with the travel experience, making tourists more willing to adopt and
continue using the technology [37] [39]. This is particularly important in eco-
tourism, where authentic, personalized experiences are highly appreciated.

From the service provider’s perspective, the inclusion of anthropomorphic ele-
ments in AI chatbots is seen as a strategic feature to foster stronger emotional
bonds between the tourist and the service brand. Providers recognize that a more
human-like chatbot can simulate the warmth of traditional human service, which
is critical in hospitality and eco-tourism settings where guest interaction and trust
are essential. This capability enhances brand perception and contributes to cus-
tomer retention. However, service providers must also ensure that these features
are not misleading and remain aligned with ethical AI design principles [47].

H7: ANM affects the AIN of chatbots for tourism.

Hypothesis 8: Perceived Intelligence (PNT)

PNT refers to the degree to which users believe that an Al system such as a
chatbot can demonstrate intelligent behavior, such as understanding user needs,
responding appropriately, learning from interactions, and offering meaningful as-
sistance [70]. In the context of eco-tourism, perceived intelligence plays a vital

role in shaping the trust, usefulness, and overall acceptance of Al chatbots among
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tourists and service providers [22] [69].

From the tourist’s perspective, Al chatbots with high perceived intelligence are
viewed as more reliable and competent. Tourists are more likely to adopt chatbots
that can answer complex questions, provide context-aware suggestions, support
multilingual interactions, and adapt to their travel preferences and behavior.
These intelligent capabilities create a seamless and efficient experience, especially
in eco-tourism, where personalized itineraries, responsible travel tips, and up-to-
date local information are essential for sustainability and enjoyment [37] [50].

From the service provider’s perspective, perceived intelligence enhances the
value proposition of chatbot technologies. Operators expect Al systems to stream-
line customer service by intelligently managing inquiries, recommending sustain-
able travel practices, and learning from guest interactions to improve future re-
sponses. A perceived high level of intelligence boosts confidence in the system’s
ability to reduce human workload while maintaining service quality, which is par-
ticularly useful in resource-constrained eco-tourism settings [52]. Perceived intel-
ligence strengthens user satisfaction, trust, and continued use of AI chatbots. It
supports the dual goals of improving service delivery and advancing sustainability
by enabling smart, efficient, and adaptive communication.

H8: PNT affects the AIN of chatbots for eco-tourism travel planning.

Hypothesis 9: Infrastructure Readiness (IR)

Infrastructure Readiness (IR) refers to the extent to which the necessary tech-
nological, human, and operational infrastructure is in place to support the suc-
cessful implementation and usage of Al-based chatbots. In the context of eco-
tourism, infrastructure readiness is critical on both the tourist and service pro-
vider sides, as it influences whether the environment is conducive to the adoption
of intelligent digital tools.

From the tourist’s perspective, infrastructure readiness includes access to relia-
ble internet connectivity, the availability of mobile or smart devices, and digital
literacy. Tourists visiting eco-tourism destinations often rely on real-time support,
navigation, and eco-guidance from Al chatbots, which can only function effec-
tively in areas with adequate network coverage and power supply. If digital infra-
structure is limited in rural or natural destinations, tourists may be less likely to
use chatbot services, regardless of their usefulness or trustworthiness [37] [39].

From the service provider’s perspective, infrastructure readiness encompasses
backend technical systems (e.g., servers, software platforms), staff training and
digital skills, and organizational processes required to deploy and manage Al chat-
bots. Many eco-tourism operators in developing regions like Sri Lanka face chal-
lenges due to outdated systems, lack of IT personnel, and financial limitations.
Without adequate readiness, even motivated operators may struggle to implement
chatbot technologies successfully [24]. Thus, infrastructure readiness becomes a
precondition for chatbot adoption, ensuring both accessibility and sustainability
of Al systems in tourism services. Infrastructure readiness serves as a key facili-

tating condition that enables the functional and strategic integration of Al-based
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chatbots in eco-tourism. Its presence ensures that technological adoption is feasi-
ble, reliable, and scalable for both users and providers [33].

HO: IR affects the AIN of chatbots for eco-tourism travel planning.

Hypothesis 10: Workforce Capabilities (WC)

WC refers to the skills, knowledge, and digital literacy of employees that enable
the effective adoption and use of Al-based chatbots within eco-tourism service
operations. These capabilities are essential for both the implementation and on-
going management of chatbot technologies and play a critical role in determining
the success of digital transformation efforts.

From the service provider’s perspective, workforce capabilities are a key inter-
nal readiness factor. Staff must possess the technical proficiency to operate and
troubleshoot chatbot systems, manage Al-generated content, and respond to
complex customer queries that require human intervention. The absence of such
capabilities can create resistance to technology adoption or lead to ineffective im-
plementation, thereby reducing the anticipated benefits of Al integration. On the
other hand, well-trained personnel can maximize the chatbot’s potential by cus-
tomizing its responses, aligning it with sustainable branding, and using insights
generated by the chatbot to improve services [46].

From the tourist’s side, while workforce capabilities are not directly visible,
their influence is indirectly felt through the quality and consistency of chatbot in-
teractions. A knowledgeable workforce ensures that the chatbot is properly main-
tained, regularly updated with accurate eco-tourism information, and designed to
meet diverse tourist needs—such as multilingual support, itinerary personaliza-
tion, or responsible travel guidance. This enhances the perceived usefulness and
trustworthiness of the system from the tourist’s perspective [39].

In the conceptual framework, workforce capabilities are often integrated under
the broader construct of organizational readiness. This means WC serves as a pre-
cursor to the adoption intention and actual usage of Al technologies. A workforce
that is capable and adaptive is more likely to support innovation and overcome
the operational barriers to Al adoption in the eco-tourism context [22] [52].

H10: WC negatively affects the AIN of AI chatbots for eco-tourism travel Plan-
ning.

Hypothesis 11: Top Management Support (TMS)

TMS refers to the extent to which senior leadership within an organization is
committed to and actively facilitates the adoption and implementation of new
technologies, such as Al-based chatbots. In the context of eco-tourism, TMS plays
a crucial role in ensuring organizational alignment, resource allocation, and stra-
tegic commitment to digital transformation initiatives.

From the service provider’s perspective, strong top management support is es-
sential for overcoming resistance to change and ensuring that the implementation
of Al chatbots aligns with broader sustainability and service quality objectives
[71]. Leaders who prioritize innovation are more likely to invest in necessary in-

frastructure, provide training for employees, and foster a culture that embraces
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technological advancements [72]. Such support also ensures that Al chatbot initi-
atives are integrated into the organization’s long-term strategic vision, particularly
when aligned with eco-tourism values such as responsible tourism, operational
efficiency, and customer engagement [46].

Although tourists may not directly observe the level of top management sup-
port within a tourism enterprise, its impact is indirectly evident through the qual-
ity and consistency of Al chatbot services. A well-supported implementation re-
sults in chatbots that are better maintained, more responsive, and capable of de-
livering real-time, personalized, and sustainable travel experiences. Tourists ben-
efit from seamless interactions, which contribute to greater satisfaction and trust
in the brand [39] [52] [73].

In the conceptual framework, TMS is positioned as a key organizational factor
influencing both the AIN and actual usage of Al-based chatbots by eco-tourism
service providers. Without top management buy-in, even well-designed AI solu-
tions may fail to be adopted or sustained due to lack of institutional support, in-
adequate resources, or poor strategic alignment. Conversely, with strong TMS,
organizations are more likely to translate digital innovations into practice, ensur-
ing that AI chatbots contribute meaningfully to sustainable tourism development
[74].

H11: TMS positively affects the AIN of AI chatbots for eco-tourism travel plan-
ning

Hypothesis 12: The commitment to Corporate Social Responsibility (CSR)

CSR refers to the degree to which tourism service providers integrate ethical,
environmental, and social considerations into their business strategy and opera-
tions. In the context of eco-tourism and AI chatbot adoption, CSR commitment
plays a moderating role, influencing whether sustainable initiatives translate into
actual technological implementation.

From the service provider’s perspective, CSR commitment reflects how deeply
an organization aligns its mission with sustainability, community well-being, and
environmental conservation. Operators that are strongly committed to CSR are
more likely to adopt Al-based chatbots not just for operational efficiency but to
fulfill broader sustainability goals. For instance, chatbots can promote responsible
tourist behavior, reduce paper usage through digital communication, and assist
with real-time eco-guidance. High CSR commitment ensures that such technolo-
gies are not implemented merely for image but as part of an embedded strategy
for sustainable development [54] [56].

On the tourist side, while tourists do not directly demonstrate CSR, their per-
ception of a service provider’s CSR values may influence their trust and engage-
ment with that provider’s technological tools. When tourists perceive that a com-
pany is ethically and environmentally responsible, they may be more inclined to
interact with its AI chatbots, trusting the information provided and feeling aligned
with the brand’s values [75].

Thus, CSR commitment not only drives the motivation to adopt AI chatbots
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but also strengthens the relationship between SI and the AUA. It ensures that sus-
tainability is not symbolic but is supported by practical, technology-driven ac-
tions. Organizations with weak CSR commitments may struggle to translate their
sustainability goals into tangible technological practices, resulting in limited or
superficial adoption of Al systems [36] [57].

H12: The CSR positively moderates the relationship between sustainable initi-
atives and the actual usage of Al chatbots for eco-tourism travel planning.

Hypothesis 13: Sustainable Initiatives (SI)

SI refer to the strategic actions and operational practices undertaken by eco-
tourism service providers to minimize environmental harm, promote social eq-
uity, and enhance long-term economic viability. In the context of AI chatbot
adoption in eco-tourism, SI play a crucial role by creating the conditions and mo-
tivations for technology usage aimed at supporting green and responsible tourism.

From the service provider’s perspective, SI encompass various efforts such as
reducing paper-based processes, minimizing carbon emissions, engaging in com-
munity-based tourism, conserving natural resources, and promoting eco-friendly
transportation and accommodation practices. Al-based chatbots can facilitate
these goals by digitizing tourist communication, offering sustainability-oriented
recommendations, and guiding tourists toward responsible behaviors [76]. For
example, chatbots can suggest environmentally friendly activities, alert tourists
about sensitive ecosystems, and encourage recycling and conservation behaviors
all aligned with a provider’s sustainability mission.

From the tourist’s perspective, sustainable initiatives often manifest through
the digital services they interact with. Tourists increasingly favor destinations and
operators that demonstrate visible commitments to sustainability. When chatbots
provide information about a destination’s conservation efforts, eco-certifications,
or community contributions, they help reinforce positive perceptions, enhance
the tourist experience, and influence sustainable behaviors during travel [39] [61].

Moreover, SI are not just operational choices they serve as antecedents to Al
chatbot adoption. Organizations committed to sustainability are more likely to
adopt technologies that can help achieve their environmental and social objec-
tives. However, for these initiatives to lead to actual usage of Al systems, factors
like organizational readiness, leadership support, and commitment to corporate
social responsibility must also align [52] [54].

H13: SI positively influences service providers’ AIN for eco-tourism travel plan-
ning.

Hypothesis 14: Adoption Intention (AIN)

AIN refers to an individual’s or organization’s conscious willingness and read-
iness to adopt and use a specific technology in this case, AI-based chatbots in the
eco-tourism sector. AIN is a well-established construct in behavioral technology
adoption theories such as the Technology Acceptance Model (TAM) and the Uni-
fied Theory of Acceptance and Use of Technology (UTAUT), where it acts as a

key predictor of actual technology usage [35] [77]. In the context of eco-tourism,
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AIN captures the psychological and motivational factors that influence whether
tourists or service providers are likely to engage with AI chatbot technologies. For
tourists, a high level of adoption intention indicates a favorable perception of the
chatbot’s usefulness, ease of use, trustworthiness, and ability to provide eco-
friendly travel support. These perceptions are often shaped by personal beliefs
about technology, digital literacy, and prior experiences [22]. For service provid-
ers, AIN reflects their organizational readiness and perceived strategic value of
integrating Al chatbots into their operations to support sustainability, efficiency,
and customer engagement. Adoption intention plays a crucial mediating role in
translating perceptions and enabling conditions into actual usage. Users may find
the technology appealing, but without a formed intention to adopt, actual imple-
mentation or engagement is unlikely. In tourism, this gap is particularly relevant,
as travelers often rely on pre-trip planning tools and real-time support systems
areas where chatbots are most effective [37]. Empirical research has consistently
shown that stronger adoption intentions significantly increase the likelihood of
actual technology use [35] [78]. In the eco-tourism setting, this means that when
tourists or operators perceive Al chatbots as intelligent, reliable, and aligned with
sustainable values, their intention to adopt becomes a strong determinant of whether
the technology is ultimately used during travel or service delivery. Moreover, adop-
tion intention can be shaped by contextual factors such as digital infrastructure,
peer influence, cultural acceptance, and environmental consciousness.

In the proposed conceptual framework, AIN is positioned as a pivotal factor
that bridges individual attitudes and system attributes with actual usage behavior.
Without strong intention, even well-designed AI chatbot systems may be un-
derutilized. Conversely, fostering high adoption intention through targeted strat-
egies such as awareness campaigns, user-friendly design, and alignment with sus-
tainability goals can significantly enhance the implementation and impact of Al
chatbots in eco-tourism.

H14: AIN positively influences AUA eco-tourism travel planning.

3. Methodology
3.1. Qualitative Approach

The qualitative phase of this study seeks to understand managerial perspectives
on the adoption of Al-based chatbots within Sri Lanka’s eco-tourism sector. To
achieve this, in-depth semi-structured interviews will be conducted with a pur-
posive sample of eco-tourism operators who are either planning or considering
the implementation of chatbot technologies. This qualitative approach directly
addresses the first research question by exploring the operational, technological,
and strategic challenges encountered by service providers. The semi-structured
format allows for open-ended responses while maintaining comparability across
interviews, thereby enabling the identification of recurring themes and context-
specific barriers.

Data collection will continue until theoretical saturation is reached, ensuring a
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comprehensive understanding of the subject matter. The interviews will be ana-
lyzed using NVivo software through an inductive coding process. To enhance the
credibility of findings, inter-rater reliability checks will be conducted, and valida-
tion will be sought from Subject Matter Experts (SMEs) to minimize researcher
bias.

Importantly, the qualitative insights will inform the development and refine-
ment of the survey instrument used in the subsequent quantitative phase. Themes
such as digital literacy, infrastructure readiness, CSR practices, workforce capa-
bilities, cost considerations, top management support, and sustainable initiatives
will guide the wording of survey items, enhance contextual validity, and provide
empirical grounding for the conceptual framework. In this way, the study adopts
an exploratory sequential mixed-methods design, with qualitative interviews con-
ducted first, followed by quantitative testing of hypotheses. This approach en-
hances reliability, contextual relevance, and theoretical robustness.

The qualitative phase also contributes to the second research objective, which
examines the extent to which Al-based chatbots support the growth and sustain-
ability of eco-tourism development in Sri Lanka. Interviews will provide in-depth
insights into how service providers perceive the role of chatbots in advancing sus-
tainability goals, including improving resource efficiency, reducing environmen-
tal impact, enhancing visitor education on responsible behaviour, and supporting
community engagement. The analysis will also explore how chatbot implementa-
tion influences business performance and service innovation, thus contributing to
sectoral growth.

These insights will validate and refine constructs such as actual usage, Sustain-
able Initiatives (SI), and Corporate Social Responsibility (CSR) in the conceptual
framework, ensuring that the subsequent quantitative analysis is firmly rooted in
the practical realities of eco-tourism operations.

Given the number of constructs, latent variables, and hypotheses moderating
relationships, Structural Equation Modeling (SEM) has been selected as the pri-
mary analytical method. SEM is better suited than multiple regression due to the
model’s complexity and the need for rigorous validity checks of both measure-

ment and structural components.

3.2. Quantitative Approach

The study adopts a primarily quantitative approach to examine the factors influ-
encing the adoption of Al-based chatbots in Sri Lanka’s tourism industry, their
impact on tourist satisfaction, and the role of sustainable initiatives in service pro-
vider adoption. Quantitative analysis is appropriate because it allows for hypoth-
esis testing, measurement of relationships among constructs, and the generation

of empirical evidence that can be generalized across larger populations.

3.2.1. Research Design
This study follows an exploratory sequential mixed-methods design. In the first

phase, qualitative semi-structured interviews with eco-tourism service providers
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will be conducted to capture context-specific insights on adoption challenges and
enablers. Themes such as digital literacy, infrastructure readiness, and Corporate
Social Responsibility (CSR) will be extracted to refine and validate the survey in-
strument, ensuring contextual and cultural relevance.

In the second phase, a structured quantitative survey will be administered to
both tourists and service providers. This phase will test the proposed hypotheses
and measure the relationships between constructs, such as perceived usefulness,
ease of use, trust, cultural influences, sustainable initiatives, and adoption inten-
tion versus actual usage.

The sequential design strengthens both theoretical robustness and contextual
validity, ensuring that findings from the qualitative phase inform the quantitative
instrument and enhance its accuracy. Given the complexity of the conceptual model,
with multiple constructs, moderating effects, and the need to assess measurement
validity, Structural Equation Modeling (SEM) is selected as the primary analytical
method. SEM is preferable to regression because it allows for simultaneous testing
of measurement and structural models, accommodates latent variables, and han-

dles moderating and mediating paths more effectively.

3.2.2. Population and Sampling

The target population for this study includes two distinct groups: (1) tourists who
have interacted with digital technology while planning or experiencing their visit
to Sri Lanka, and (2) tourism service providers (e.g., hotels, and tour operators)
considering Al and digital technology. Stratified random sampling will be em-
ployed tourists by nationality, age, and eco-destination; providers by size, owner-
ship, and region with N = 450 (300 tourists; 150 providers). And a priori power
analysis (# = 0.15, a= 0.05, 1 — = 0.80) indicates N = 200 minimum; thus, our
plan is adequate for SEM, multi-group contrasts, and robustness checks. This
method will ensure representation from both groups, capturing a diverse range of
experiences and perspectives. The sample size will be determined using a power
analysis to ensure that it is large enough to detect significant relationships between
the variables being studied, particularly regarding factors like perceived usefulness,

ease of use, trust, cultural influences, and the impact of sustainable initiatives.

3.2.3. Data Collection
Data collection for this study will be conducted using a structured questionnaire
and semi-structured interviews, aligned with the specific research objectives.

For Objective 1, which focuses on service providers, semi-structured interviews
will be conducted with senior managers and decision-makers from eco-tourism
organisations. These interviews will explore key organizational factors such as top
management support, workforce capabilities, cost considerations, Corporate So-
cial Responsibility (CSR), sustainable initiatives, and technological readiness. In-
sights from these interviews will guide the refinement of the survey instrument
and provide contextual depth regarding organizational readiness and adoption

drivers.
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For Objective 2, the survey will collect quantitative data on sustainable initia-
tives (e.g., eco-friendly practices, community engagement, environmental poli-
cies) and their influence on service providers’ adoption intentions and actual us-
age of AI chatbots. In parallel, expert interviews will be carried out with individ-
uals holding high-level responsibility for sustainability alignment within their or-
ganizations. This will provide a richer understanding of how sustainable strategies
interact with technological adoption decisions.

For Objective 3, the survey will target tourists to examine the factors outlined
in the conceptual framework—such as perceived usefulness, ease of use, trust, cul-
tural influences, and CSR—that are hypothesised to influence Adoption Intention
(AIN) and the link between Sustainable Initiatives (SI), CSR, and actual usage
(AUA) of AI chatbots in eco-tourism.

Given the complexity of the model, which includes multiple constructs, hypoth-
esised moderating paths, and the need for rigorous validity testing, Structural
Equation Modeling (SEM) has been selected as the primary analytical method.
SEM is better suited than regression for simultaneously assessing the measure-
ment model and structural relationships, thereby providing a robust analysis of

both tourist- and service provider-side data.

3.2.4. Instrumentation

The survey instrument will consist of Likert-scale questions ranging from 1
(strongly disagree) to 5 (strongly agree) to quantify the key factors influencing
chatbot adoption, and the impact of sustainable initiatives. The questions for Ob-
jective 3 will be derived from validated scales in the literature on technology adop-
tion, with modifications to fit the context of AI chatbots in tourism. A pilot study
will be conducted to test the reliability and validity of the survey instrument, with

adjustments made as needed.

3.2.5. Data Analysis

Data analysis will be conducted using a combination of descriptive and inferential
statistical techniques. Preliminary analysis will be performed with SPSS or R to
generate descriptive statistics summarizing the demographic characteristics of re-
spondents and providing an overview of the main study variables.

Given the complexity of the conceptual model, which includes multiple latent
constructs, hypothesized moderating effects, and the need to establish both meas-
urement and structural validity, Structural Equation Modeling (SEM) has been
selected as the primary analytical method. SEM is more appropriate than multiple
regression because it allows for the simultaneous testing of measurement models
(validity and reliability of constructs) and structural models (relationships among
constructs). This is particularly important for hypotheses that involve mediating
and moderating relationships, such as the role of CSR in moderating sustainable
initiatives and actual usage.

For Objective 1 and Objective 2, SEM will be used to assess the influence of
organizational factors (e.g., top management support, workforce capabilities, cost

considerations, CSR, and sustainable initiatives) on service providers’ adoption
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intention and actual usage of Al chatbots. For Objective 3, SEM will also be ap-
plied to quantify the relationships between tourists’ perceptions (e.g., usefulness,
ease of use, trust, cultural influences) and their intention to adopt Al chatbots, as
well as the integration of sustainable initiatives and CSR into actual usage outcomes.

All hypothesis tests will be conducted at a significance level of 0.05, and inter-
action effects will be modelled where necessary to capture moderating influences.
This analytical approach ensures a rigorous evaluation of both the demand-side
(tourists) and supply-side (service providers) factors influencing chatbot adoption

in Sri Lanka’s eco-tourism sector.

4. Expected Results

This study will make several contributions to both theory and practice in the field
of sustainable tourism and technology adoption.

First, it will identify and quantify the key drivers of adoption across both tour-
ists and service providers in Sri Lanka’s eco-tourism sector. On the tourist side,
the study will assess how factors such as Performance Expectancy (PE), Effort Ex-
pectancy (EE), Social Influence (SIF), Facilitating Conditions (FC), Perceived Trust
(PTR), Perceived Intelligence (PNT), Anthropomorphism (ANM), and Techno-
logical Anxiety (TXN) shape Adoption Intention (AIN) and subsequent usage of
AI chatbots. On the service-provider side, it will highlight the role of Top Man-
agement Support (TMS), Workforce Capabilities (WC), and Infrastructure Read-
iness (IR) in influencing adoption behavior.

Second, the study will advance understanding of how Sustainable Initiatives (SI)
and Corporate Social Responsibility (CSR) interact in shaping technology adoption.
Specifically, it will demonstrate the moderating role of CSR in strengthening the
link between sustainable initiatives and actual usage (AUA) of Al chatbots, thereby
offering a more nuanced perspective on the integration of sustainability into dig-
ita] transformation.

Third, by examining adoption factors on both the demand side (tourists) and
supply side (service providers), the study will provide policy-relevant and mana-
gerial insights. Findings are expected to guide tourism authorities, eco-tourism
operators, and policymakers in developing strategies that promote digitally ena-
bled, sustainable tourism practices. This includes recommendations for capacity
building, investment in digital infrastructure, and alignment of CSR practices with
eco-tourism goals.

Opverall, the study will contribute to the academic literature on Al adoption in
tourism by integrating perspectives from multiple stakeholder groups and by high-
lighting the intersection of technology, sustainability, and organizational readi-
ness. At the same time, it will deliver practical guidance for achieving a more sus-

tainable and digitally empowered tourism industry in Sri Lanka.

5. Discussion

This study offers several important contributions to the literature on technology
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adoption in tourism. First, it integrates multiple theoretical perspectives by com-
bining the Unified Theory of Acceptance and Use of Technology (UTAUT), Or-
ganizational Readiness for Change (ORC), and Institutional Theory into a unified
framework. This theoretical integration enables a more comprehensive under-
standing of AT adoption by addressing both individual behavioral drivers and or-
ganizational readiness factors, as well as the institutional and legitimacy pressures
that shape adoption decisions.

Second, it extends Al adoption research into the ecotourism domain, a niche
yet rapidly growing segment of the tourism industry. While most previous studies
have concentrated on technology adoption within general hospitality or main-
stream tourism contexts, this research applies and adapts existing adoption mod-
els to a sustainability-driven environment, where environmental stewardship and
community engagement are central to operational success.

Third, the study introduces Corporate Social Responsibility (CSR) as a moder-
ating variable in the relationship between Sustainable Initiatives (SI) and Actual
Usage (AUA) of Al chatbots. By empirically testing this moderating effect, the re-
search contributes new insights into how CSR commitment can translate sustain-
ability intentions into concrete, technology-enabled actions—moving beyond
symbolic sustainability measures toward genuine operational integration.

Finally, the study adopts a multi-stakeholder approach, simultaneously exam-
ining the perspectives of both tourists and service providers. This approach ad-
dresses a notable gap in the technology adoption literature, where most studies
have focused on a single stakeholder group. By capturing the interplay between
tourist expectations and operator readiness, the study provides a more holistic un-

derstanding of the factors influencing Al chatbot adoption in ecotourism.
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