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Toward sustainable river tourism in the
Brahmaputra River Basin: A socio-ecological
perspective on climate adaptation, smart
tourism, and community well-being

Barnali Mahanta*

Department of Tourism Management, Pragjyotish College, Guwahati, Assam, India

Abstract

River tourism has emerged as an important means of promoting sustainable regional
development, especially in ecologically and culturally important destinations.
However, increasing climatic variability, technological transformation, and growing
community expectations pose significant challenges to the long-term sustainability
of the river tourism system. This study explores the future of sustainable river tourism
in the Brahmaputra River Basin, Assam, India, through a socio-ecological perspective
informed by resilience theory and socio-ecological systems (SES) theory. Using a
qualitative exploratory case study design, the research investigated stakeholders'’
perceptions of climate adaptation, smart tourism, community well-being, and
governance processes. A total of 24 semi-structured interviews were conducted
between February and November 2025 with key stakeholders involved in the
development of river tourism, including community leaders, tourism entrepreneurs,
service providers, government officials, environmental practitioners, and tourism
researchers. The data were analyzed using thematic analysis involving open, axial,
and selective coding. The results revealed four interconnected themes that shape
the future of sustainable river tourism: (i) climate resilience and adaptive planning,
(i) smart tourism and digital governance, (iii) community participation and social
inclusion, and (iv) integrated governance for sustainable tourism futures. The study
shows that sustainable tourism thrives through the dynamic interplay between
environmental resilience, digital adaptive capacity, community legitimacy, and
adaptive governance. Based on these findings, the study proposes an adaptive
sustainability framework that extends existing resilience-based tourism research
by integrating environmental, technological, and social aspects in the context of a
socio-ecological system. These findings provide practical insights for policymakers
and destination managers looking to strengthen climate adaptive capacity, promote
inclusive governance, and encourage sustainable tourism transformation in
ecologically fragile river destinations.

Keywords: Sustainable river tourism; Climate adaptation; Smart tourism; Community
well-being; Socio-ecological systems; Brahmaputra River Basin
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1. Introduction

Sustainable tourism has become a central concern
in  contemporary debates over environmental
governance, regional development, and socio-economic
transformation. As tourism destinations face the impacts
of climate change, technological disruption, and changing
stakeholder expectations, questions about how tourism
systems can remain resilient and adaptable are gaining
renewed importance. The exploration of sustainability in
tourism now encompasses environmental stewardship,
community well-being, institutional adaptability, and
holistic governance beyond economic development.

River tourism represents one of the fastest-growing
segments of nature-based and cultural tourism worldwide.
The river system supports a variety of tourism activities,
including recreational boating, eco-tourism, wildlife
watching, pilgrimage, cultural tourism, and community-
based tourism initiatives. In addition to creating economic
opportunities, river tourism contributes to cultural
exchange, heritage conservation, and the diversification of
local livelihoods. Nevertheless, river tourism destinations
are often highly susceptible to ecological disturbances,
variable hydrological conditions, infrastructure constraints,
and administrative complexities. These vulnerabilities
underscore the need for integrated approaches capable of
addressing the interconnected environmental, social, and
technological aspects of sustainable tourism.

The Brahmaputra River Basin in Assam, India, offers
a particularly relevant context for examining these
challenges. As one of Asia’s largest and most dynamic river
systems, the Brahmaputra River serves as an important
environmental, cultural, and economic resource for
millions of people. The basin supports a variety of tourism
activities, including river cruises, eco-tourism, cultural
festivals, religious tourism, wildlife-based tourism, and
recreational experiences related to river landscapes. At
the same time, the region experiences recurrent flooding,
riverbank erosion, environmental degradation, and socio-
economic inequalities that directly affect the development
of tourism and community livelihoods.

Climate change has intensified concerns about the
long-term sustainability of tourist destinations around
the world. Increasingly unpredictable weather patterns,
extreme weather events, and environmental degradation
threaten tourism infrastructure, destination attractions,
and visitor experiences. River-based destinations such as
the Brahmaputra Basin are particularly susceptible to these
climate pressures due to their dependence on ecological
systems and hydrological stability. As a result, climate
adaptation and long-term adaptability have emerged as
essential components of sustainable tourism planning.

Along with environmental change, technological
innovation is transforming how tourist destinations
are managed and experienced. The emergence of smart
tourism technologies, digital communication platforms,
online booking systems, and data-driven decision-making
tools has reshaped tourism governance and destination
competitiveness. 'The COVID-19 pandemic has
accelerated digital transformation in the tourism sector,
highlighting the role of technology in maintaining service
continuity and supporting adaptive responses during
disruptions. However, unequal access to digital resources
and technological capabilities raises important questions
about the inclusivity and sustainability of smart tourism
initiatives.

Equally important is the fact that tourism sustainability
depends largely on the well-being and participation of the
local community. Tourism development that excludes local
voices can undermine social legitimacy, create conflict,
and produce unequal outcomes. Local participation
fosters local ownership, strengthens community trust, and
facilitates community responses to environmental and
socio-economic challenges. Participatory governance is
therefore increasingly being recognized as the cornerstone
of sustainable tourism transformation.

Although mostoftheavailableresearch examines climate
adaptation, smart tourism, and community participation,
these aspects are often explored independently. As a result,
tourism sustainability continues to be interpreted through
fragmented conceptual lenses that inadequately capture the
complex interactions between ecosystems, technological
capabilities, governance structures, and social processes.
In addition, limited attention has been given to the river
tourism system in Northeast India despite its ecological
importance and development potential. To address these
gaps, this study explores sustainable river tourism futures
in the Brahmaputra River Basin through a socio-ecological
perspective informed by resilience theory and socio-
ecological systems (SES) theory. Specifically, the study
seeks to:

(i) Explorestakeholder perspectives on climate adaptation
and tourism resilience within the Brahmaputra River
Basin;

(ii) Examine the role of smart tourism practices and
technological innovation in supporting sustainable
tourism development;

(iii) Investigate how community well-being and
participatory processes contribute to tourism
sustainability; and

(iv) Develop a comprehensive understanding of how
environmental, technological, and social aspects
interact to shape the future of sustainable river
tourism.

Volume X Issue X (2026)

doi: 10.36922/EER026140010


https://doi.org/10.36922/EER026140010

Explora: Environment
and Resource

Sustainable river tourism in Brahmaputra

The main contribution of this study lies in advancing
tourism resilience scholarship through the development
of an adaptive sustainability framework that integrates
adaptive governance with environmental resilience, digital
adaptive capacity, community legitimacy, and socio-
ecological perspectives. Rather than treating climate
adaptation, technological innovation, and community
well-being as separate areas, the proposed framework
demonstrates how these dimensions interact to facilitate
sustainable change within ecologically fragile tourism
destinations.

Focusing on the Brahmaputra River Basin, this study
provides empirical insights from an underrepresented
geographical context and practical guidance for
policymakers, tourism planners, and destination managers
looking to build a resilient, inclusive, and sustainable river
tourism system.

2. Theoretical foundations
2.1. Resilience theory and sustainable tourism

Resilience theory has emerged as one of the most
influential frameworks for understanding sustainability,
adaptation, and transformation in complex environmental
and social systems. Originally developed in the ecological
sciences, resilience refers to the capacity of a system to
absorb disturbances, reorganize, and continue functioning
while maintaining its essential structure and identity. '
This concept has subsequently been extended to social,
economic, and governance systems, including tourism
destinations that face increasing environmental and socio-
economic uncertainty.>?

In tourism studies, resilience has been widely applied
to examine how destinations respond to natural disasters,
climate change, economic crises, and public health
emergencies.*” Resilient destinations are characterized
not only by their ability to recover from disturbances but
also by their capacity to anticipate risks, adapt to changing
conditions, and transform governance structures when
necessary.® Such adaptive capacities are increasingly
important as tourism destinations face escalating
environmental pressures associated with climate change.

Climate-related risks, including flooding, riverbank
erosion, biodiversity loss, and extreme weather events, pose
significant challenges for river tourism destinations.” These
risks can disrupt tourism infrastructure, reduce visitor
satisfaction, threaten local livelihoods, and undermine
destination competitiveness. Consequently, resilience has
become a central concept in sustainable tourism planning
because it provides a framework for understanding how
destinations can maintain functionality under changing

environmental conditions.

The COVID-19 pandemic has further increased the
relevance of resilience thinking within tourism research.
The crisis demonstrated that tourism sustainability
depends not only on environmental adaptation but also
on institutional flexibility, stakeholder collaboration,
technological innovation, and adaptive governance.
Recent studies emphasize that resilient tourism systems
require integrated responses that combine environmental
preparedness with social inclusion and digital
transformation.*?

In the context of the Brahmaputra River Basin,
socio-ecological resilience is particularly relevant
as tourism develops within a dynamic riverine
environment characterized by repeated floods, erosion,
and environmental fragility. It is therefore essential to
understand how stakeholders develop and implement
adaptive strategies to promote sustainable tourism in the
region.

2.2. Socio-ecological systems theory

While resilience theory mainly focuses on adaptive capacity
and system sustainability, SES theory provides a broad
framework for understanding interactions between the
environment and social systems. SES theory conceptualizes
human and environmental systems as interconnected,
co-evolutionary entities whose sustainability depends
on continuous interaction and feedback mechanisms.
According to SES theory, environmental resources,
collaborative = management,  economic  activities,
technological systems, and social actors should not be
examined separately because changes in one element
inevitably affect the others. This approach is particularly
relevant for tourism destinations, where natural resources,
local communities, visitors, businesses, and policymakers
intersect within complex and dynamic systems.>"°

Tourism destinations are highly dependent on
ecological resources while also influencing ecological and
social conditions. Sustainable tourism therefore requires
coordinated institutional approaches capable of balancing
conservation  objectives, economic  development,
and community interests.!" SES theory highlights the
importance of adaptive administrative collaboration,
stakeholder collaboration, and participatory decision-
making in addressing sustainability challenges within such
complex systems.>’

The current tourism literature increasingly takes
a socio-ecological approach to examine destination
resilience, sustainable change, and adaptive management.
Researchers argue that sustainable outcomes arise not from
isolated interventions but from integrated interactions
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among the environmental, institutional, technological, and
social aspects of destination development.®"

For river tourism destinations, SES theory provides a
particularly useful lens because river systems are inherently
dynamic and characterized by strong interdependencies
between ecological processes and human activity.
Environmental changes affect tourism opportunities,
while tourism development affects resource utilization,
administrative structures, and community well-being.
As a result, the future of sustainable tourism depends on
striking a balance between these interconnected aspects.

2.3. Adaptive sustainability framework

Based on resilience theory and SES theory, this study
proposes an adaptive sustainability framework to
understand the future of sustainable river tourism. This
framework is based on the idea that tourism destinations
act as adaptive SES in which environmental resilience,
technological innovation, institutional coordination,
governance systems, and community well-being interact
to drive sustainable outcomes.

The first element of the framework is climate adaptation.
Climate adaptation enhances environmental resilience by
reducing vulnerability, strengthening preparedness, and
supporting ecosystem conservation.’? Adaptive measures
such as resilient infrastructure, environmental monitoring,
disaster preparedness, and ecosystem recovery are
increasingly recognized as essential components of
sustainable tourism development.

The second element is technological innovation,
especially the application of smart tourism technology.
Smart tourism systems contribute to digital adaptive
capacity by improving destination management, visitor
services, sustainability monitoring, and information
exchange among stakeholders. The growing importance
of digital transformation after the COVID-19 pandemic
has increased emphasis on the role of technology in
strengthening tourism resilience.”* '

The third element is community well-being. Sustainable
tourism research consistently emphasizes that community
participation, social inclusion, cultural preservation, and
equitable benefit-sharing are critical determinants of long-
term tourism destination sustainability.'*’” Communities
contribute local knowledge, support conservation efforts,
and enhance destination legitimacy through active
participation in tourism planning and governance.'®

The main theoretical contribution of the proposed
adaptive sustainability framework lies in broadening
resilience-based tourism research beyond environmental
adaptation alone. While previous studies have frequently

examined climate adaptation, smart tourism, or community
participation independently, the proposed framework
conceptualizes these dimensions as interconnected
components of a broader socio-ecological system. Through
this integration, the study advances a more comprehensive
understanding of how tourism destinations adapt to climate
change, technological transformation, and stakeholder
expectations.

Accordingly, this framework provides the conceptual
foundation for examining stakeholders’ perspectives on
sustainable tourism development within the Brahmaputra
River Basin and exploring pathways toward a more resilient
and sustainable river tourism system.

3. Literature review and research gap

3.1. Sustainable river tourism and destination
sustainability

Rivertourismhasreceivedincreasingattentioninsustainable
tourism research as rivers represent a multifaceted
resource that supports ecological conservation, cultural
heritage, recreation, transportation, and local livelihoods.
Unlike traditional tourist destinations centered on urban
centers or coastal areas, river tourism destinations are
closely linked to dynamic ecosystems and resource-
dependent communities. As a result, the sustainability of
river tourism depends not only on economic performance
but also on environmental integrity, social inclusion, and
effective governance.”

Sustainable tourism emphasizes the balanced
integration of environmental, economic, and social
objectives to ensure that tourism development meets
present needs without compromising the ability of future
generations to benefit from natural and cultural resources.
» While sustainable tourism provides the overarching
framework for river tourism development, riverine tourism
possesses distinctive characteristics that differentiate it
from other forms of nature-based tourism. River systems
function simultaneously as ecological corridors, cultural
landscapes, transport routes, and livelihood resources,
requiring governance approaches that balance tourism
development with ecosystem conservation and water
resource management. Research on inland waterways and
river cruise tourism has demonstrated that sustainable
river destinations depend on integrated planning,
stakeholder collaboration, and adaptive governance to
address competing environmental, economic, and social
demands. These studies further suggest that river tourism
sustainability is shaped not only by visitor management
but also by river basin governance, environmental
resilience, and community participation.** Although
such perspectives have been explored in river systems
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like the Danube, Rhine, Yangtze, and Ganges, comparable
research on the Brahmaputra River Basin remains limited,
highlighting the need for context-specific investigation.

3.2. Climate adaptation and tourism resilience

Climate change has emerged as one of the most significant
challenges threatening tourism destinations worldwide.
Rising temperatures, extreme weather events, changing
precipitation patterns, flooding, droughts, and ecosystem
degradation increasingly affect tourism resources,
infrastructure, visitor experiences, and destination
competitiveness.'>” As a result, climate adaptation has
become a central component of tourism sustainability
and resilience research. Climate adaptation refers to the
processes through which tourism destinations adapt to
actual or anticipated environmental changes to reduce
vulnerability and enhance adaptive capacity. Within
tourism contexts, adaptation strategies may include
climate-resilient infrastructure, disaster preparedness
programs, environmental monitoring systems, ecosystem
restoration initiatives, and risk management frameworks.
These measures help tourism destinations anticipate
environmental disturbances while maintaining operational
continuity and long-term sustainability.

Although resilience has become a prominent concept
in tourism research, it has also attracted critical attention.
Some scholars argue that resilience is often defined too
broadly and is difficult to operationalize; others caution
that an overemphasis on resilience may unintentionally
maintain existing systems without addressing underlying
structural vulnerabilities or promoting transformative
change. These critiques have encouraged researchers to
distinguish between adaptation and transformation, and
to examine resilience within broader governance and
sustainability transition perspectives. Recognizing these
debates, the present study adopts resilience as a framework
for understanding adaptive capacity while emphasizing
institutional learning, stakeholder collaboration, and
governance transformation within the socio-ecological
context of the Brahmaputra River Basin.

3.3. Smart tourism and technological innovation

Technological innovation has transformed tourism systems
by reshaping how tourism destinations are managed,
marketed, and experienced. Advances in information and
communication technologies, digital platforms, mobile
applications, artificial intelligence, geographic information
systems, and data analytics have contributed to the
emergence of smart tourism. Smart tourism refers to the
application of technology to enhance visitor experiences,
improve operational efficiency, support sustainability
objectives, and strengthen destination management.'**

Smart tourism technologies offer important
opportunities for sustainable destination development by
improving the collection, integration, and use of tourism-
related information. Real-time information systems can
support visitor management and destination management,
while digital platforms can facilitate destination marketing,
information sharing, and communication among tourism
stakeholders. Smart technologies can also provide
information that supports more informed decision-
making and improves destination competitiveness.
Furthermore, integrating digital technologies into
tourism planning can lead to more adaptive approaches in
destination management by enhancing information flows
and coordination among stakeholders."**

The COVID-19 pandemic has accelerated digital
transformation across the tourism sector. Contactless
services, virtual experiences, online reservation systems,
and digital communication platforms became essential
tools for maintaining tourism operations during disruptive
periods.* Contemporary tourism resilience literature
increasingly recognizes digital adaptive capacity as an
important component of destination sustainability.”

Despite the growing importance of smart tourism,
technological innovation alone cannot guarantee
sustainable outcomes. The effectiveness of digital solutions
depends on governance capacity, stakeholder engagement,
infrastructure availability, and alignment with local
development priorities. Therefore, understanding how
technological innovation interacts with environmental and
social dimensions of sustainability remains an important
area of inquiry.

3.4. Community well-being and participatory
governance

Community well-being has become a central concept in
sustainable tourism research because local communities
play a critical role in shaping tourism experiences,
protecting environmental resources, and supporting
destination development. Sustainable tourism initiatives
are more likely to succeed when local populations perceive
tourism as beneficial and participate actively in planning
and decision-making processes.'** Community well-being
extends beyond economic benefits and includes social
inclusion, cultural preservation, quality of life, access to
opportunities, and equitable distribution of tourism-related
benefits. Research consistently demonstrates that tourism
development generates more sustainable outcomes when
local stakeholders are empowered to influence decisions
affecting their communities."”

Participatory governance has emerged as a key
mechanism for promoting community-centered tourism
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development. Participatory approaches encourage
collaboration among government agencies, tourism
businesses, civil society organizations, and residents.
Such governance arrangements improve transparency,
strengthen social trust, and enhance the legitimacy of
tourism policies.'" Moreover, participatory governance can
contribute to resilience by facilitating collective action and
adaptive learning in response to environmental and social
challenges.>'®*

Recent adaptive governance scholarship argues
that sustainability challenges in complex SES require
flexible, collaborative, and learning-oriented governance
arrangements capable of responding to environmental
uncertainty.®®®  Adaptive  governance  emphasizes
cross-sectoral  collaboration,  knowledge  sharing,
institutional flexibility, and participation across multiple
levels of decision-making.®3' These principles are
particularly relevant for river tourism destinations,
where environmental change, tourism development,
and community livelihoods are closely interconnected.
Consequently, adaptive governance provides an important
conceptual bridge linking climate adaptation, community
participation, and sustainable destination management.?**

In river tourism destinations, community participation
is particularly important because local populations often
possess valuable knowledge regarding environmental
conditions, cultural heritage, and resource management
practices. Integrating community perspectives into tourism
planning can therefore enhance both sustainability and
destination resilience.

3.5. Regenerative tourism, post-growth
perspectives, and sustainable transitions

Recent tourism scholarship has extended beyond
traditional  sustainability —approaches to include
regenerative tourism and post-growth perspectives. These
emerging frameworks challenge tourism development
models that prioritize continuous growth and instead
emphasize ecological restoration, community well-being,
and long-term resilience.’*

Regenerative tourism advocates practices that seek to
contribute positively to environmental and social well-
being rather than merely minimizing negative impacts.*
Similarly, degrowth perspectives encourage policymakers
and destination managers to reconsider growth-oriented
approaches in tourism and focus instead on sustainability,
equity, and quality-of-life outcomes.*

These perspectives have gained increased relevance
following the COVID-19 pandemic, which exposed
vulnerabilities associated with tourism dependence
and growth-oriented development models."*** Scholars

increasingly argue that tourism futures should prioritize
resilience, inclusivity, adaptive governance, and
environmental stewardship rather than solely economic
performance*® Although regenerative and post-
growth approaches remain relatively underexplored in
river tourism contexts, they provide valuable insights
for understanding sustainable tourism transitions in
environmentally sensitive destinations such as the
Brahmaputra River Basin.

Beyond regenerative tourism, sustainability transition
research argues that long-term transformation requires
coordinated changes in governance systems, technological
innovation, institutional arrangements, and stakeholder
behavior. Transition perspectives emphasize that
sustainability is achieved through gradual systemic
change rather than isolated interventions. Although these
approaches have been applied mainly in energy and urban
sustainability research, they provide a useful lens for
understanding how climate adaptation, smart tourism,
community participation, and governance can collectively
support the long-term transition of river tourism
destinations toward greater resilience and sustainability.*

3.6. Research gap

The literature reveals that climate adaptation, technological
innovation, community well-being, and governance are all
important dimensions of sustainable tourism development.
However, existing studies frequently examine these factors
independently, resulting in fragmented understandings of
tourism sustainability. Limited research has explored how
environmental resilience, digital adaptive capacity, and
community participation interact within a unified socio-
ecological framework.””

Furthermore, river tourism in Northeast India,
particularly along the Brahmaputra River, remains
comparatively underexplored in relation to integrated
sustainability and governance. Existing studies have
examined tourist perceptions and the socio-cultural and
environmental dimensions of Brahmaputra River tourism;
broader research has highlighted the importance of
adaptive governance and sustainability in complex river
systems.***° However, the integration of climate adaptation,
smart tourism, adaptive governance, and community well-
being within a comprehensive river tourism framework
remains insufficiently addressed.

To address these gaps, the present study adopts a socio-
ecological perspective to examine how climate adaptation,
technological innovation, community well-being, and
adaptive governance interact to influence sustainable river
tourism futures. Rather than examining these dimensions
independently, the study explores their interrelationships
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within a single analytical framework grounded in
stakeholder perspectives from the Brahmaputra River
Basin. In doing so, it extends existing discussions of
tourism resilience by proposing an adaptive sustainability
framework that illustrates how environmental resilience,
digital adaptive capacity, community legitimacy, and
adaptive governance can collectively support long-term
sustainability transitions in environmentally vulnerable
river destinations.

4, Methodology
4.1. Research design

This study adopted a qualitative exploratory case study
approach to investigate stakeholder perspectives on
sustainable river tourism development within the
Brahmaputra River Basin, Assam. A qualitative design
was considered appropriate because the research sought
to explore complex interactions among climate adaptation,
technological innovation, governance processes, and
community well-being within a specific socio-ecological
context. Qualitative methods are particularly valuable
for examining stakeholder experiences, perceptions, and
interpretations of complex social phenomena that cannot
be captured adequately through quantitative indicators
alone.**? Thematic analysis was subsequently used to
identify and interpret recurring patterns and themes
within the qualitative data.*’

The study was informed by resilience theory and
SES theory, which conceptualize tourism destinations
as dynamic systems characterized by continuous
interactions among environmental, social, institutional,
and technological components. The qualitative case
study approach enabled an in-depth examination of
these interactions within the context of river tourism
development in the Brahmaputra River Basin.

Table 1. Profile of interview participants

4.2, Study area

The research was conducted in selected tourism
destinations within the Brahmaputra River Basin in Assam,
India. The Brahmaputra River is one of Asia’s largest river
systems and serves as an important ecological, cultural,
and economic resource for the region. The basin supports
diverse tourism activities, including river cruises, eco-
tourism, cultural tourism, religious tourism, recreational
tourism, and wildlife-based tourism.

The study sites were selected purposively because
they represent diverse forms of river tourism within the
Brahmaputra River Basin. Guwahati serves as the principal
tourism gateway, with river cruises, religious tourism,
and recreational activities; North Guwahati reflects
community-based and cultural tourism associated with
riverside settlements; while Chandrapur represents an
emerging tourism area facing significant environmental
challenges, including flooding and riverbank erosion.
Collectively, these locations provide a representative
understanding of the socio-ecological characteristics of
river tourism within the study area.

4.3. Participant selection and data collection

Purposive sampling was employed to identify interviewees
with direct knowledge and experience related to tourism
development, environmental management, and community
engagement within the Brahmaputra River Basin (Table 1).
Purposive sampling is widely used in qualitative research
because it selects information-rich participants who can
provide detailed insights into the research topic.

A total of 24 semi-structured interviews were
conducted between February and November 2025. The
interview participants represented diverse stakeholder
groups, including local community leaders, tourism
entrepreneurs, tourism service providers, government
officials, environmental practitioners, and tourism

Stakeholder category Number of participants Selection criteria

Community leaders 5 Direct involvement in local tourism and community activities
Tourism entrepreneurs 5 Owners/operators of tourism-related businesses

Tourism service providers 4 Individuals providing transportation, guiding, or hospitality services
Government officials 4 Officials involved in tourism, environment, or local administration
Environmental practitioners 3 Professionals engaged in conservation and environmental management
Tourism researchers 3 Researchers with expertise in tourism and river studies

Total 24
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researchers. Participants were selected through purposive
sampling based on their direct knowledge, professional
involvement, or lived experience related to river tourism
development within the Brahmaputra River Basin. The
selection sought to ensure representation from multiple
stakeholder groups to capture diverse perspectives on
tourism sustainability, climate adaptation, governance, and
community well-being.

The interviews were conducted either face-to-face or
through online communication platforms, depending on
participant availability and accessibility. Each interview
lasted approximately 30-50 minutes. An interview guide
was developed to ensure consistency across interviews
while allowing flexibility for participants to discuss issues
they considered important.

The interview questions focused on four broad themes:

(i) Climate-related tourism
development;

(ii) Technological innovation and smart tourism practices;

(iii) Community participation and local well-being;

(iv) Governance mechanisms and sustainable tourism
futures.

All interviews were conducted in the preferred
language of the participants and were recorded with
informed consent. Interview recordings were subsequently
transcribed for analysis.

challenges  affecting

Data collection continued until thematic saturation
was achieved, whereby no substantially new concepts or
perspectives emerged from successive interviews. The
recurrence of similar issues across stakeholder groups
indicated that sufficient depth had been obtained to
address the research objectives.

4.4. Data analysis

The study employed thematic analysis to identify patterns,
relationships, and recurring themes within the interview
data. Thematic analysis is widely recognized as a flexible
and systematic method for analyzing qualitative data
and generating meaningful interpretations of participant
experiences.” Data analysis followed a three-stage coding
process:

Table 2. Example of coding process

(i) Open coding

During the first stage, interview transcripts were read
repeatedly to identify meaningful units of text related
to the research objectives. Initial codes were assigned to
segments reflecting participants’ experiences, perceptions,
and views on a sustainable river tourism system.

(if) Axial coding

In the second stage, conceptually similar codes were
grouped into broader categories to identify recurring
patterns and relationships across stakeholder groups.

(iii) Selective coding

Finally, categories were reviewed and synthesized into four
overarching themes that captured the principal dimensions
of a sustainable river tourism system identified across the
dataset.

The thematic analysis followed the six-phase approach
proposed by Braun and Clarke®, including familiarization
with the data, generation of initial codes, searching for
themes, reviewing themes, defining and naming themes,
and producing the final report. Manual coding was
considered appropriate because the dataset consisted of
24 semi-structured interviews, enabling close engagement
with the transcripts while maintaining analytical rigor."!
The coding process is shown in Table 2.

4.5. Research quality and validity

Several strategies were employed to enhance the validity
of the findings. Following established qualitative
research guidelines, validity was strengthened through
triangulation of stakeholder perspectives across multiple
participant groups. The inclusion of government officials,
tourism entrepreneurs, community representatives, and
tourism experts enabled the comparison and verification
of findings across different sources.

Member checking was conducted by sharing summaries
of key findings with selected participants to confirm the
accuracy of interpretations. Transferability was enhanced
through detailed descriptions of the study context,
participant characteristics, and research procedures.
Dependability was supported through systematic
documentation of the data collection and analysis

Interview excerpt

Initial code

Category Final theme

Flooding damages tourism facilities every year
Digital platforms attract more visitors
Local people should participate in planning

Government departments should work together

Flood impacts
Digital marketing
Community participation

Institutional coordination

Climate risks Climate resilience and adaptive planning

Smart tourism Smart tourism and digital governance
Social inclusion ~ Community participation and social inclusion

Governance Integrated governance
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processes. Collectively, these measures contributed to the
trustworthiness of the study findings.

To enhance analytical credibility, coding decisions
were reviewed repeatedly throughout the analytical
process to ensure consistency between codes, categories,
and themes. Interpretations were continuously compared
across stakeholder groups to minimize researcher bias and
strengthen the validity of the findings.

4.6. Ethical considerations

The study adhered to established ethical principles for
social science research. Participation was voluntary and
informed consent was obtained from all participants
prior to data collection. Participants were informed about
the research objectives, the voluntary nature of their
involvement, and their right to withdraw at any stage of
the study. Confidentiality and anonymity were maintained
throughout the research process by removing personally
identifiable information from transcripts and research
records.

5. Findings
5.1. Climate resilience and adaptive planning

Participants  consistently identified climate-related
challenges as one of the most significant threats to
the long-term sustainability of tourism development
in the Brahmaputra River Basin. Recurring floods,
riverbank erosion, unpredictable weather patterns, and
environmental degradation were frequently cited as
factors affecting tourism infrastructure, visitor safety, and
destination attractiveness.

Several stakeholders emphasized that seasonal flooding
disrupts transportation networks, damages tourism
facilities, and limits access to river-based attractions.
Community representatives noted that extreme weather
events increasingly influence tourism demand and
operational planning. One participant observed: “Flooding
has always been part of life along the Brahmaputra, but
its intensity and unpredictability are creating greater
challenges for tourism businesses and local communities.”

While community leaders primarily emphasized the
immediate impacts of flooding on livelihoods and access to
tourism sites, government officials placed greater emphasis
on strengthening disaster preparedness, infrastructure
resilience, and long-term planning. Tourism entrepreneurs
were particularly concerned about disruptions to visitor
arrivals and business continuity, indicating that although
all stakeholder groups recognized climate risks, they
perceived priorities through different institutional and
livelihood perspectives.

Similarly, tourism entrepreneurs highlighted concerns
regarding infrastructure vulnerability. Many argued that
sustainable tourism development requires investments in
climate-resilient infrastructure capable of withstanding
environmental disturbances while minimizing disruptions
to tourism activities. An environmental practitioner
observed: “Protecting the river ecosystem is equally
important as developing tourism because environmental
degradation ultimately affects both local communities
and visitor experiences” Participants also emphasized
the importance of environmental conservation initiatives.
Ecosystem protection, riverbank stabilization, biodiversity
conservation, and sustainable resource management were
viewed as essential components of long-term tourism
sustainability.

The present study shows that climate adaptation plays
a foundational role in shaping sustainable river tourism
futures. Consistent with resilience theory, stakeholders
emphasized preparedness, adaptive capacity, and
environmental stewardship as critical determinants of
destination sustainability.

5.2. Smart tourism and digital governance

The second major theme focused on the growing role of
technological innovation and smart tourism practices in
supporting sustainable tourism development.

Participants reported increasing use of digital platforms
for destination promotion, visitor engagement, online
booking services, and tourism information dissemination.
Tourism operators emphasized that digital technologies
have improved market visibility and expanded
opportunities to reach domestic and international visitors.
One tourism entrepreneur explained: “Digital platforms
allow smaller tourism businesses to compete more
effectively by improving visibility and communication
with potential visitors”

Government officials generally viewed digital
technologies as tools for improving destination
management and policy implementation, whereas tourism
entrepreneurs emphasized their value for marketing,
visitor communication, and business competitiveness.
A government official commented: “Digital information
systems can help manage tourism more efficiently, but they
should complement rather than replace local knowledge
and community participation” Community representatives
supported greater use of technology but highlighted the
need for digital literacy and improved internet connectivity
to ensure that residents could participate effectively in
smart tourism initiatives.

Government representatives highlighted the potential
of technology to strengthen destination management
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through data collection, visitor monitoring, and improved
service delivery. Several participants suggested that digital
tools could help address environmental challenges by
supporting real-time monitoring of tourism activities and
environmental conditions.

Stakeholders also noted that technological innovation
became particularly important during and after the
COVID-19 pandemic. Digital communication platforms,
online marketing strategies, and contactless services
enabled many tourism businesses to maintain operations
during periods of disruption.

However, participants also identified challenges
associated with technological adoption. Limited digital
infrastructure, unequal access to technology, and
insufficient technical skills were perceived as barriers
to implementing smart tourism initiatives across some
areas of the Brahmaputra River Basin. A community
leader stated: “Technology offers many opportunities,
but benefits will remain uneven unless local communities
receive training and support”

The analysis indicates that smart tourism contributes to
the digital adaptive capacity conceptualized in this study.
Digital technology not only enhances visitor experiences
but also supports adaptive governance and destination
resilience by improving communication, coordination,
and information sharing among stakeholders.

5.3. Community participation and social inclusion

Community well-being was perceived as a central
determinant of sustainable tourism development. Across
stakeholder groups, participants observed that tourism
sustainability depends upon meaningful community
involvement, equitable benefit-sharing, and protection of
cultural heritage.

Local community representatives expressed strong
support for tourism development when it generates
employment opportunities, supports local businesses,
and contributes to community development. However,
interviewees also stressed that local populations should
play an active role in planning and decision-making
processes. One participant commented: “Tourism
cannot be sustainable if local people are only observers.
Communities must be involved in decisions that affect
their livelihoods and cultural resources.”

Stakeholders identified cultural heritage preservation
as an important component of community well-being.
Traditional knowledge, local customs, religious practices,
and cultural landscapes were viewed as valuable tourism
assets that require protection and promotion. Interviewees
further emphasized the importance of inclusive governance

arrangements that allow diverse stakeholder groups to
participate in tourism planning. Community involvement
was frequently associated with stronger social trust,
greater local support for tourism initiatives, and improved
sustainability outcomes.

Several respondents also expressed concerns regarding
unequal distribution of tourism benefits. While tourism
can create economic opportunities, respondents argued
that policies should ensure that these benefits reach local
communities rather than disproportionately benefiting a
small number of stakeholders.

Although participants broadly supported community
participation, differences emerged regarding the
extent of local involvement in tourism planning.
Community representatives expressed a stronger desire
for direct participation in decision-making, whereas
some government officials acknowledged community
participation primarily through consultation mechanisms.
These differing perspectives highlight that improving
institutional collaboration remains an important challenge
for sustainable river tourism governance. A community
representative remarked: “We understand the river better
because we live with it every day, so our experience should
be considered when tourism plans are prepared”

Existing tourism literature reviewed in Section 3
emphasizes community legitimacy and social inclusion
as essential foundations of sustainable destination
development. Community participation enhances
resilience by strengthening local ownership, fostering
collective action, and supporting adaptive responses to
environmental and social change.

5.4. Integrated governance for sustainable tourism
futures

The final theme of concern was governance and
stakeholder collaboration. Several participants consistently
considered that sustainable tourism development requires
coordinated action among government agencies, tourism
businesses, community organizations, and environmental
stakeholders.

Government officials acknowledged that tourism
sustainability involves multiple policy domains, including
environmental management, infrastructure development,
disaster preparedness, and community development.
Consequently, integrated governance approaches were
considered necessary for addressing complex sustainability
challenges. One policymaker stated: “Tourism planning
should not occur in isolation. Environmental management,
community development, and tourism policies must work
together.”
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Tourism entrepreneurs expressed the need for
simplified administrative procedures and stronger
institutional coordination, whereas government officials
emphasized policy integration and environmental
regulation. Despite these differing priorities, stakeholders
consistently recognized that a sustainable river tourism
system requires cross-sectoral collaboration rather than
isolated interventions. A tourism entrepreneur stated:
“When different departments work independently, tourism
development becomes slower and less effective. Better
coordination would benefit both businesses and local
communities.” Participants consistently pointed out the
need for stronger collaboration among stakeholders.
Improved communication, information sharing, and joint
decision-making were viewed as mechanisms to enhance
policy effectiveness and reduce conflicts among competing
interests.

Stakeholders also perceived adaptive governance as
an important requirement for responding to changing
environmental and socio-economic conditions. Flexible
governance arrangements that can learn from experience
and adjust to new challenges were considered essential
for sustaining tourism development in the long term.
Many respondents noted that governance should facilitate
coordination among climate adaptation initiatives,
technological innovation strategies, and community
development programs. Rather than pursuing isolated
interventions,  interviewees  suggested  integrated
approaches capable of addressing environmental,
technological, and social dimensions simultaneously.

These results suggest that governance functions as a
connecting mechanism linking climate resilience, smart
tourism, and community well-being. Effective governance
enables resource mobilization, stakeholder coordination,
and the implementation of adaptive strategies that support
sustainable tourism futures in destinations.

6. Discussion

6.1. Sustainable river tourism as a socio-ecological
system

The study demonstrates that sustainable tourism
development within the Brahmaputra River Basin
cannot be understood solely through environmental,
economiic, or technological perspectives. Rather, tourism
sustainability emerges through dynamic interactions
among ecological conditions, technological capabilities,
governance structures, and community participation.
This observation supports the central assumptions of SES
theory, which conceptualizes sustainability as an outcome
of interconnected relationships between human and
environmental systems.>'

The study reveals that environmental vulnerability,
technological transformation, and community well-being
are not independent dimensions of tourism development.
Instead, they function as mutually reinforcing components
of a broader socio-ecological system. Climate-related
disturbances affect tourism infrastructure and visitor
experiences;  technological innovations  influence
governance capacity and destination management;
community participation shapes the legitimacy and
effectiveness of sustainability initiatives. These interactions
highlight the need for integrated approaches capable
of addressing multiple dimensions of sustainability
simultaneously.

The findings therefore reinforce previous research
suggesting that tourism destinations should be viewed
as adaptive systems rather than static entities.”>”” Within
the Brahmaputra River Basin, tourism development is
embedded within complex ecological and social processes
that require continuous adaptation, collaboration, and
learning.** Consequently, sustainable tourism futures
depend on stakeholders’ ability to manage environmental
uncertainty while promoting social inclusion and
institutional flexibility.’***

The present study highlights the inseparable relationship
between environmental vulnerability, —community
livelihoods, and governance within the Brahmaputra River
Basin. The analysis therefore suggests that river tourism
sustainability in this context is influenced not only by
tourism development but also by recurrent flooding,
riverbank erosion, cultural heritage, and local communities’
dependence on river resources. This socio-ecological
context distinguishes the Brahmaputra River Basin from
many previously studied river tourism destinations.

6.2. Climate adaptation and destination resilience

The study highlights climate adaptation as a foundational
element of sustainable river tourism development.
Participants consistently identified flooding, erosion,
and environmental degradation as significant challenges
affecting tourism activities throughout the basin. These
observations align with existing research emphasizing
that climate-related risks increasingly threaten destination
sustainability and competitiveness.”"?

From a resilience perspective, the study suggests that
adaptive capacity is more important than simple recovery
from environmental disturbances. Stakeholders described
preparedness, environmental stewardship, ecosystem
conservation, and long-term planning as critical
components of tourism sustainability. Such perspectives
are consistent with resilience scholarship, which views
adaptation as an ongoing process through which systems
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learn, reorganize, and strengthen their ability to cope with
uncertainty.>® The study also highlights the importance of
integrating climate adaptation into tourism planning rather
than treating environmental management as a separate
policy domain. Interviewees emphasized that resilient
tourism infrastructure, ecosystem conservation, and
disaster preparedness should form integral components of
destination development strategies. This finding supports
calls for greater integration between tourism planning and
climate adaptation policy within vulnerable destinations.”

For the Brahmaputra River Basin, where environmental
disturbances represent recurring realities rather than
isolated events, resilience-based planning appears
particularly important. Strengthening adaptive capacities
may reduce the vulnerability of tourism destinations while
enhancing long-term sustainability.

6.3. Technological innovation and digital adaptive
capacity

The study further suggests that technological innovation
plays an increasingly important role in sustainable tourism
development. Participants viewed digital platforms, online
communication systems, and smart tourism technologies
as mechanisms for improving destination management,
visitor experiences, and stakeholder coordination.

Existing smart tourism literature primarily focuses
on technological efficiency, service enhancement, and
destination competitiveness.'** However, the present
analysis suggests that technology also contributes to
resilience by enhancing what this study conceptualizes as
digital adaptive capacity. Digital adaptive capacity refers to
the ability of destinations to use technological resources
to respond effectively to environmental, social, and
operational challenges.

The importance of digital adaptive capacity became
particularly evident following the COVID-19 pandemic,
which accelerated the adoption of digital technologies
throughout the tourism sector.”” Participants noted that
digital technology supported communication, marketing,
information sharing, and service continuity during
periods of disruption. These observations support recent
arguments that digital transformation should be viewed as
a core component of tourism resilience rather than merely
a tool for operational efficiency.’*'*

Nevertheless, the findings also indicate that
technological innovation alone cannot guarantee
sustainable outcomes. Participants highlighted concerns
regarding digital inequalities, infrastructure limitations,
and unequal access to technological resources. These
challenges suggest that the effectiveness of smart tourism
initiatives depends upon broader governance and

community contexts. Consequently, digital technology
should be understood as an enabling mechanism that
supports sustainability when combined with inclusive
governance and stakeholder participation.

6.4. Community well-being and participatory
governance

Community well-being was perceived as a critical
determinant of sustainable tourism futures. Participants
consistently emphasized that tourism development must
generate meaningful benefits for local communities
while protecting cultural heritage and supporting social
inclusion.

These results align with longstanding tourism
scholarship emphasizing the importance of community
participation in destination development.'®” Local
communities contribute knowledge, cultural resources,
environmental stewardship, and social legitimacy essential
for sustainable tourism initiatives. When communities
are excluded from decision-making processes, tourism
development may generate conflict, resistance, and
inequitable outcomes.

The present study further highlights the significance
of participatory governance. Stakeholders argued
that tourism planning should involve collaboration
among government agencies, tourism businesses, civil
society organizations, and residents. Such collaborative
approaches enhance transparency, strengthen trust, and
improve policy legitimacy. From a resilience perspective,
community participation can contribute to adaptive
capacity by facilitating collective action and social learning.
Communities that actively engage in tourism governance
are better positioned to respond to environmental and
socio-economic challenges while supporting sustainability
objectives. This observation is consistent with existing
research emphasizing community resilience as a key
component of sustainable development.'®

The study therefore reinforces the argument that
tourism sustainability depends not only on environmental
management and technological innovation but also on
social legitimacy and inclusive governance arrangements.

6.5. Theoretical contributions: The adaptive
sustainability framework

The principal theoretical contribution of this study lies
not in proposing entirely new theoretical constructs but
in demonstrating how climate adaptation, smart tourism,
community well-being, and adaptive governance operate
as interdependent components of sustainable river
tourism within a socio-ecological system. Existing tourism
studies have frequently examined these dimensions
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separately. By integrating them within a single analytical
framework grounded in stakeholder perspectives from
the Brahmaputra River Basin, the proposed adaptive
sustainability framework provides a context-specific
explanation of how these interactions collectively support
sustainable tourism transitions in environmentally
vulnerable river destinations (Figure 1).

The present study advances the literature by
demonstrating that these dimensions are interconnected
components of a broader socio-ecological system. The
proposed framework integrates:

(i) Environmental resilience through climate adaptation;

(ii) Digital adaptive capacity through technological
innovation and smart tourism;

(iii) Community legitimacy through participation,
inclusion, and well-being;

(iv) Adaptive governance as the coordinating mechanism
linking these dimensions.

This framework extends resilience-based tourism
research in two important ways. First, it broadens the
concept of resilience beyond environmental adaptation
by incorporating technological and social dimensions.
Second, it positions governance as a central mechanism
through which sustainability transitions occur within
tourism destinations.

Accordingly, the study contributes to emerging debates
on sustainable tourism transitions, adaptive governance,

and socio-ecological resilience by providing a more
comprehensive explanation of how tourism destinations
respond to environmental change, technological
transformation, and evolving stakeholder expectations.

7. Policy implications

The evidence from the interviews provides several
practical implications for policymakers, tourism planners,
destination managers, and local stakeholders seeking to
promote sustainable river tourism development in the
Brahmaputra River Basin and other environmentally
vulnerable river destinations.

First, climate adaptation should be integrated
into tourism planning and destination management
strategies. The recurring challenges of flooding, riverbank
erosion, and environmental degradation highlighted
by participants indicate the need for climate-resilient
tourism infrastructure, ecosystem restoration programs,
and disaster preparedness initiatives. Policymakers
should prioritize investments in sustainable infrastructure
capable of withstanding environmental disturbances
while minimizing impacts on tourism activities and local
communities. Additionally, environmental monitoring
systems should be strengthened to support proactive
decision-making and risk management.

Second, stakeholder perspectives reveal the importance
of technological innovation in supporting sustainable

!

Climate adaptation

Environmental resilience

Adaptive governance «» Community well-being

Digital adaptive capacity (smart tourism)

Sustainable river tourism futures

(Feedback loops between all four dimensions)

!

Figure 1. Adaptive sustainability framework
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tourism development. Government agencies and tourism
organizations should encourage the adoption of smart
tourism technologies that enhance visitor experiences,
improve destination management, and facilitate
sustainability monitoring. Digital platforms can improve
communication among stakeholders, increase destination
visibility, and support data-driven decision-making.
However, efforts to promote technological innovation
must also address digital inequalities through training
programs, infrastructure development, and capacity-
building initiatives for local communities and tourism
operators.

Third, community participation should be recognized
as a central component of tourism governance. Policies
should promote inclusive decision-making processes
that enable local communities to participate actively
in tourism planning and management. Community
engagement not only improves the legitimacy of tourism
initiatives but also strengthens social cohesion and local
support for sustainability goals. Mechanisms for equitable
benefit-sharing should be developed to ensure that
tourism-generated economic opportunities contribute to
community well-being.

Finally, integrated governance approaches are necessary
to address the complex and interconnected challenges
facing river tourism destinations. Collaboration among
government agencies, tourism businesses, environmental
organizations, and community groups can improve
policy coordination, reduce institutional fragmentation,
and enhance adaptive capacity. The findings suggest that
sustainable tourism futures are more likely to emerge when
environmental management, technological innovation, and
community development strategies are pursued through
coordinated and participatory governance frameworks.

8. Limitations and future research

Several limitations should be acknowledged when
interpreting the findings of this study. First, the research
employed a qualitative case study approach focused on
selected destinations within the Brahmaputra River Basin.
While this approach provided rich contextual insights, the
findings may not be directly generalizable to other river
tourism destinations with different environmental, socio-
economic, or governance characteristics.

Second, the study relied on stakeholder perceptions and
experiences collected through semi-structured interviews.
Although multiple stakeholder groups were included
to enhance credibility and triangulation, the findings
remain subject to the perspectives and interpretations of
participants.

Future research could expand upon this study by
conducting comparative analyses across multiple river
tourismdestinationsinIndiaand otherregions. Quantitative
investigations may also examine the relationships among
climate adaptation, technological innovation, community
well-being, and tourism sustainability using larger datasets.
Additionally, future studies could explore the effectiveness
of specific governance mechanisms and smart tourism
initiatives in strengthening destination resilience under
changing environmental conditions.

9. Conclusion

This study examined sustainable river tourism futures
in the Brahmaputra River Basin through the lenses of
resilience theory and SES theory. By exploring stakeholder
perspectives on climate adaptation, technological
innovation, and community well-being, the research sought
to understand how these dimensions collectively influence
sustainable tourism development in an environmentally
vulnerable riverine destination.

The findings identified four interconnected themes
shaping tourism sustainability: climate resilience and
adaptive planning, smart tourism and digital governance,
community participation and social inclusion, and
integrated governance for sustainable tourism futures.
Together, these themes illustrate that sustainable
tourism development depends upon interactions among
environmental resilience, digital adaptive capacity,
community legitimacy, and adaptive governance.

The study contributes to the tourism sustainability
literature by proposing an adaptive sustainability framework
that integrates environmental, technological, and social
dimensions within a socio-ecological perspective. Unlike
previous studies that frequently examine these dimensions
separately, the framework highlights their interdependence
and their collective influence on destination resilience and
sustainability transitions.

From a practical perspective, the findings underscore
the importance of climate-resilient infrastructure, smart
tourism technologies, participatory governance, and
community-centered development strategies. Sustainable
tourism futures within the Brahmaputra River Basin
will depend upon the stakeholders’ ability to balance
environmental protection, technological innovation,
and social well-being through adaptive and collaborative
governance arrangements.

As tourism destinations worldwide face increasing
environmental uncertainty and technological
transformation, the insights generated by this study
provide a useful foundation for understanding how river
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tourism systems can transition toward more resilient,
inclusive, and sustainable futures.
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