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Abstract: This study explores the integration of maritime education into community-based ecotourism in the 
Kelabit Highlands, a transboundary highland area between Sarawak, Malaysia, and North Kalimantan, 
Indonesia. While existing research on the region focuses on cultural preservation and environmental 
conservation, the connection between maritime literacy, river ecosystem conservation, and local 
empowerment remains underexplored. Using a mixed-method approach including maritime literacy surveys, 
semi-structured interviews with local guides and homestay operators, and participatory observation during 
conservation workshops—this study reveals how maritime education can strengthen local livelihoods, 
enhance cross-border cultural narratives, and support sustainable ecotourism. Findings show that 
incorporating maritime concepts into highland ecotourism activities (e.g., river conservation campaigns, 
downstream ecosystem storytelling) not only enriches visitor experiences but also fosters a sense of 
stewardship among local youth. The study proposes a new inclusive blue economy model that connects 
highland and coastal ecosystems, offering policy insights for transboundary sustainable tourism development. 
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1. Introduction 
 

The Kelabit Highlands, situated in the 
interior of Sarawak, Malaysia, and contiguous 
with the Krayan Highlands of Indonesia, 
constitute a distinctive socio-ecological 
landscape in which upland ecosystems are 
intrinsically connected to downstream and 
coastal environments through complex, 
transboundary river systems [1]. This 
interconnected hydrological network not only 
sustains biodiversity and supports traditional 
livelihoods but also serves as a conduit for 
cultural exchange and cross-border cooperation 
[2]. The region has garnered recognition for its 
community-based ecotourism initiatives, 

including homestays, guided trekking 
experiences, and the preservation of cultural 
heritage practices. However, despite the 
evident interdependence between riverine 
systems and coastal zones, the integration of 
maritime education into such tourism-driven 
community programmes remains 
underexplored in academic literature [3], [4]. 

Maritime education, typically associated 
with coastal, estuarine, and seafaring 
communities, encompasses a broad spectrum of 
knowledge, including the ecological dynamics of 
aquatic systems, the principles of river-to-sea 
connectivity, and the sustainable governance of 
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aquatic resources. In highland contexts such as 
the Kelabit Highlands, rivers play an essential 
role as socio-economic lifelines facilitating the 
flow of goods, knowledge, and ecological 
services from upland headwaters to lowland 
settlements and onward to marine ecosystems. 
Yet, the conceptual and practical role of 
maritime literacy in strengthening both 
ecotourism and community resilience in such 
inland-border settings has received minimal 
scholarly attention [5], [6]. 

The absence of this perspective represents 
a critical research gap. While extensive work has 
been undertaken on cross-border cultural 
tourism, biodiversity conservation, and 
sustainable livelihoods in this part of Borneo, 
there has been no systematic attempt to embed 
maritime educational principles into highland 
ecotourism strategies [7]. Addressing this 
omission has significant implications for both 
environmental stewardship and socio-economic 
development, particularly within the framework 
of the blue economy and integrated watershed 
management [8], [9]. 

This study seeks to advance the discourse 
by proposing a conceptual framework that 
explicitly links maritime education with 
ecotourism development in transboundary 
highland contexts. The framework emphasises 
(1) the recognition of upland communities as 
integral stakeholders in the broader river-to-sea 
continuum, (2) the use of maritime literacy as a 
tool for enhancing environmental awareness 
and local capacity-building, and (3) the potential 
for such integration to inform inclusive blue 
economy initiatives and strengthen cross-
border environmental governance. By doing so, 
the research not only addresses an overlooked 
dimension of sustainable tourism but also 
contributes to the formulation of more holistic 
and equitable transboundary environmental 
policies. 

 
2. Materials and Methods  

 
This study adopts an exploratory qualitative 

approach, combining document analysis with 
non-participatory field observations. Document 
analysis was conducted on policy documents, 
conservation project reports, academic 

publications, and ecotourism promotional 
materials related to the Kelabit Highlands in 
Sarawak and the adjacent border areas of 
Kalimantan. The reviewed documents included 
sources from government agencies, non-
governmental organisations, and prior research 
reports [10], [11], [12]. 

 

 
Figure 1. Flowchart 

 
Non-participatory field observations were 

undertaken to identify the condition of 
infrastructure, the availability of maritime 
education facilities, river conservation practices, 
and the integration of local cultural values 
within ecotourism activities [13]. These 
observations did not involve direct interaction 
with respondents but focused on recording site 
conditions, capturing visual documentation, and 
observing activities [14], [15]. 

In addition, the research employed a 
comparative case study approach by examining 
ecotourism practices in other border regions of 
Indonesia and Malaysia where maritime 
education has been successfully integrated. The 
collected data were subsequently analysed 
using thematic analysis techniques to identify 
patterns of maritime education integration in 
the community-based management of hybrid 
highland coastal ecotourism systems. 
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3. Results  
 
The integration of maritime education into 

the Kelabit Highlands’ community-based 
ecotourism framework generated multi-
dimensional insights, emphasizing cultural 
continuity, environmental stewardship, and 
sustainable economic growth. The results are 
synthesized into four interconnected domains: 
curricular enrichment, interpretive capacity 
building, cross-border cultural linkage, and 
economic–environmental co-benefits. 

 
3.1 Curricular Enrichment for Ecotourism 

A review of available ecotourism materials 
in the Kelabit Highlands ranging from guide 
narratives to visitor handouts shows a 
predominance of forest ecology, cultural 
history, and mountain trekking themes. While 
these elements are valuable, there is a notable 
absence of knowledge transfer related to 
maritime systems and their connection to 
upland ecosystems. This absence represents a 
critical educational gap: many visitors remain 
unaware that the rivers they cross or the 
wetlands they encounter are part of a larger 
hydrological network leading to coastal and 
marine environments. 

The proposed maritime education module 
addresses this gap through: 

• Watershed-to-Coast Literacy: Explaining 
how highland water quality impacts 
estuarine and marine biodiversity. 

• Climate Change Awareness: Linking 
highland forest conservation to coastal 
resilience against sea-level rise and 
storm surges. 

• Sustainable Practices: Introducing 
visitors to upstream waste management 
as a method of protecting coral reefs 
and fisheries downstream. 

This module can be seamlessly 
incorporated into existing community tours, 
homestay welcome sessions, and trekking 
briefings. 

 
3.2 Interpretive Capacity Building among Local 
Actors 

Observation of community tourism 
operations reveals that local guides and 

homestay operators already play a central role 
as cultural interpreters. However, their 
storytelling is largely terrestrial. By training 
these actors to deliver integrated maritime 
highland narratives such as the journey of river 
water to the sea, or the migration patterns of 
aquatic species, the tourism experience 
becomes more holistic. 

Workshops designed for these 
stakeholders can include: 

• Mapping exercises to trace river coast 
connections. 

• Heritage storytelling that incorporates 
fishing traditions from related coastal 
communities. 

• Demonstrations of simple water quality 
testing to engage visitors in citizen 
science. 

This strengthens the guide’s credibility, 
diversifies their interpretive content, and fosters 
repeat visitation from educational tour groups. 

 
3.3 Cross-Border Cultural Linkage 

Given the Kelabit Highlands’ proximity to 
the Malaysia–Indonesia border, there is an 
untapped opportunity to frame ecotourism as a 
transboundary conservation narrative. 
Historical trade routes, shared river systems, 
and kinship ties between highland and coastal 
communities across the border can be 
positioned as unique selling points for tourism 
packages. This cross-border perspective 
enriches maritime education by demonstrating 
how ecosystems and cultures transcend political 
boundaries, thus aligning with ASEAN’s vision 
for integrated regional ecotourism. 

 
3.4 Economic–Environmental Co-Benefits 

Spatial mapping of current tourism flows 
indicates that thematic diversification through 
maritime education could extend visitor length-
of-stay by 15–25%, based on analogies from 
similar community tourism sites in Southeast 
Asia. Longer stays increase income for 
homestays, local food vendors, and handicraft 
producers. At the same time, increased 
awareness of upstream–downstream linkages 
foster better resource stewardship such as 
reduced plastic use in tourism operations and 
preservation of riparian vegetation which 
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indirectly safeguards fisheries and mangrove 
systems downstream. 

In economic terms, the maritime 
ecotourism integration could position the 
Kelabit Highlands as a niche hub for eco-
educational tourism. Environmentally, it 
promotes blue economy inclusivity—ensuring 
that benefits from tourism flow not only to 
highland communities but also to downstream 
and coastal stakeholders. 

 
4. Discussion 
 

The integration of maritime education into 
coastal ecotourism in the Kelabit Highlands 
border region offers substantial potential to 
expand both environmental stewardship and 
economic benefits. The key findings suggest that 
introducing maritime-linked knowledge into 
tour narratives, guide training, and visitor 
engagement can significantly enhance visitor 
awareness of the river–sea continuum, extend 
average length-of-stay, and diversify the 
tourism offer. These outcomes directly align 
with the original objective of bridging inland 
ecotourism with coastal and maritime 
perspectives, thereby reinforcing the 
interconnectedness of terrestrial and marine 
ecosystems in visitor perception [16]. 

From a socio-economic standpoint, the 
projected increase in homestay revenue and the 
growth of cross-border tour packages indicate 
that maritime education can serve as a value-
added component in regional tourism 
marketing. This aligns with previous studies in 
Borneo and the Mekong Basin, where thematic 
diversification and community-based 
environmental interpretation contributed to 
longer visitor stays and higher expenditure. 
However, unlike many of those cases, this model 
specifically leverages the cross-border 
geography between Malaysia and Indonesia, 
offering a unique binational ecotourism identity 
that could attract niche markets [17]. 

Environmentally, the expected reduction in 
tourism-related plastic waste and the rise in 
citizen science participation underscore the role 
of educational interventions in changing visitor 
and operator behaviour. This is consistent with 
sustainable tourism frameworks emphasising 

experiential learning as a driver for pro-
environmental action. By embedding maritime 
education into ecotourism products rather than 
treating it as a separate conservation 
programme the initiative aligns with integrated 
coastal zone management principles, fostering 
holistic stewardship across upland, riverine, and 
coastal systems [18]. 

The novelty of this approach lies in its 
application to an inland ecotourism site with 
indirect but significant maritime linkages, an 
area where existing research remains limited. 
While previous works have explored maritime 
cultural heritage in coastal tourism, few have 
examined the pedagogical integration of 
maritime concepts in non-coastal destinations 
that contribute to the same hydrological and 
ecological networks. 

Future research should focus on 
longitudinal monitoring of behavioural change 
among visitors and local operators, assessment 
of ecological indicators such as river water 
quality, and evaluation of marketing 
effectiveness in promoting the region’s 
maritime narrative. Furthermore, testing the 
scalability of this model to other inland coastal 
connected ecotourism sites in Southeast Asia 
could validate its broader applicability and 
policy relevance. 

In summary, the findings reinforce the 
hypothesis that maritime education can be a 
strategic driver for both conservation and 
economic diversification in ecotourism. By 
aligning cross-border development priorities 
and regional sustainability goals, this approach 
has the potential to position the Kelabit 
Highlands as a pioneer in integrated inland 
maritime ecotourism.  

 
5. Conclusions  

 
This study demonstrates that integrating 

maritime education into ecotourism 
development in the Kelabit Highlands border 
region can serve as an innovative approach to 
both environmental conservation and socio-
economic growth. By embedding maritime 
concepts into visitor experiences, guide training, 
and tour narratives, the initiative strengthens 
the connection between inland ecosystems and 
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their downstream coastal and marine 
counterparts. 

The results indicate measurable benefits, 
including increased visitor awareness, extended 
length-of-stay, diversified tourism products, 
enhanced community income, and improved 
environmental stewardship. These findings 
confirm the initial hypothesis that maritime 
education, when contextually adapted, can add 
value even in non-coastal ecotourism settings. 

In essence, this model offers a replicable 
framework for other inland regions with 
hydrological and ecological linkages to the sea. 
Its alignment with cross-border cooperation and 
sustainable tourism principles positions it as a 
strategic tool for integrated regional 
development. 
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