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Smart tourism is often framed as technology-intensive destination management, but 
rural geopark villages require digital tools that reinforce community ownership and 
local interpretation. This study develops a Smart Geosite-Enabled Community-Based 
Tourism (SG-CBT) framework for five buffer villages of the Ijen UNESCO Global 
Geopark, Indonesia. It asks how village readiness shapes digital priorities, which smart-
geosite functions can connect dispersed tourism assets, and how digital governance 
can retain benefits within communities. The article re-analyzes the 2026 mixed-method 
dataset comprising 300 household respondents, five participatory mapping focus 
groups, 13 institutional interviews, 60 tourism potentials, and GIS-based accessibility 
analysis. Results show an average CBT Readiness Index of 77.6, with substantial inter-
village variation. Internet-connectivity readiness averages 72.6 and 
signage/interpretation readiness 73.2, indicating that digitalization must be sequenced 
with capacity building. Community priorities reinforce this conclusion: skills training 
ranks first (79.0%), followed by product development and packaging (70.8%), 
marketing and promotion (70.2%), and infrastructure improvement (67.0%). The SG-
CBT framework integrates differentiated village readiness, WebGIS spatial intelligence, 
QR-based and narrative digital interpretation, local-enterprise and multi-village route 
integration, and community-controlled governance with socio-ecological monitoring. 
The contribution is a place-based smart-tourism model that shifts Smart Geosite 
development from a technology-first approach to a community-governed destination 
ecosystem for rural UNESCO Global Geoparks. 
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Introduction 

UNESCO Global Geoparks are increasingly expected to combine geoheritage conservation, education, local 
development, and tourism within one territorial system. In that setting, the critical management question is no longer 
whether technology should be used, but how it can convert dispersed heritage assets into accessible knowledge and 
locally retained value without weakening community authority. Smart-tourism scholarship explains that data, 
connectivity, digital platforms, and networked stakeholders can improve destination competitiveness, information 
exchange, and visitor experience; however, it also warns that technology alone is insufficient when leadership, human 
capital, social capital, and governance are weak (Boes et al., 2016; Buhalis & Amaranggana, 2015; Del Chiappa & 
Baggio, 2015; Gretzel et al., 2015; Gretzel et al., 2015). This concern is especially important in rural geoparks. Smart-
destination concepts were largely developed around cities or technologically mature destinations, where sensor 
systems, platform integration, and real-time services are easier to institutionalize. Recent work increasingly connects 
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smart tourism with sustainability indicators and destination transformation, but the policy challenge remains how to 
translate digital capability into measurable social and ecological gains (Hall, 2019; Ivars-Baidal et al., 2023; Lee et al., 
2020; Shafiee et al., 2023). Geoparks add another layer: geological knowledge must be interpreted for non-specialist 
visitors while conservation limits and local meanings are respected. Geoeducation research shows that interpretation 
quality influences whether visitors understand why geosites matter, while recent studies emphasize participatory, 
cultural, and management functions of geodiversity interpretation (Farsani et al., 2012; Fernandes et al., 2021; Li et 
al., 2022; Toma & Drăghici, 2026; Štrba & Palgutová, 2024). 

Community-Based Tourism (CBT) provides the governance logic required for this translation. CBT places 
residents in decision-making, ownership, service provision, and benefit distribution rather than treating them as a 
labor pool around a flagship attraction. Yet meaningful participation is constrained by unequal capacity, weak 
organizations, limited market access, and tokenistic consultation. These issues are documented internationally and in 
Indonesian tourism villages, where community institutions can generate strong local value when they receive adequate 
capacity and authority (Diana & Setiawan, 2021; Giampiccoli & Saayman, 2018; Iqbal et al., 2021; Johari et al., 2021; 
Moscardo, 2008; Okazaki, 2008; Priatmoko et al., 2021; Ristiawan & Tiberghien, 2021; Tosun, 2000). 

The Ijen UNESCO Global Geopark provides a suitable setting to examine the intersection of smart tourism and 
community governance. Tourism remains strongly associated with the Ijen Crater, while the surrounding villages 
possess coffee landscapes, palm-sugar production, terraced rice fields, springs, waterfalls, Osing culture, dolmen sites, 
homestays, culinary businesses, and other creative-economy assets. Indonesian geopark studies have similarly shown 
that diversified products, educational interpretation, local entrepreneurship, and community-based conservation can 
spread tourism value beyond a single geosite (Aziza et al., 2023; Harahap & Purnama, 2024; Ibrahim & Adiputra, 
2023; Jane & Pawitan, 2021; Prawira et al., 2023; Sulistyo et al., 2023). 

The broader 2026 Ijen research developed a Sustainable Community-Based Geopark Destination model. This 
article addresses a distinct analytical problem: how the digital “Smart Geosite” component should be designed and 
sequenced across villages with different levels of readiness. The novelty is therefore not another generic smart-tourism 
platform. It is a place-based SG-CBT architecture in which digital functions are differentiated by community capacity, 
spatial role, tourism assets, and institutional maturity. The study asks: (1) How do variations in CBT readiness, digital 
infrastructure, and interpretation capacity shape Smart Geosite priorities across the five buffer villages? (2) Which 
digital functions can best integrate 60 tourism potentials into multi-village tourism pathways and local-enterprise 
transactions? and (3) Which governance principles are required so that digitalization strengthens community 
ownership, benefit distribution, and conservation? Indonesia’s experience with digital tourism villages and 
community-based destination marketing indicates that digital literacy, infrastructure, mentoring, and locally controlled 
content must develop together (Fatmawati & Sulistyo, 2022; Pranita et al., 2021; Rachmidiani & Edison, 2023). 

 
Method 

This article uses a focused secondary analysis and design synthesis of the 2026 mixed-method study on five buffer 
villages—Tamansari, Licin, Banjar, Kalianyar, and Sempol. The original research followed a convergent mixed-
method logic, combining quantitative household data with qualitative institutional evidence and participatory spatial 
mapping. This design is appropriate where measurable readiness indicators must be interpreted alongside local 
knowledge and organizational conditions (Creswell, 2018; Creswell & Plano Clark, 2018). 

The dataset comprises 300 household respondents (60 per village), stratified among direct tourism participants, 
indirect participants, and non-tourism households; five village FGDs with 12–15 participants each; and 13 institutional 
interviews involving five Pokdarwis leaders, five village heads, and three geopark-management staff. The household 
instrument covered livelihood profile, tourism participation and income, perceptions of CBT, institutional 
involvement, and development preferences. The perception scale reported acceptable internal consistency 
(Cronbach’s alpha 0.87). Participatory mapping identified tourism assets and priorities, while GIS analysis connected 
attractions to access, amenities, village roles, and movement corridors. 

For the present article, analysis proceeded in four stages. First, the updated CBT Readiness Index was used to 
compare community capacity, institutional strength, infrastructure, and attraction quality. Second, two digitally 
relevant sub-indicators—Internet connectivity and signage/interpretation—were extracted to identify 
implementation bottlenecks. Third, the 60 mapped tourism potentials and community priority rankings were cross-
read to determine digital functions with direct livelihood relevance. Fourth, a design matrix translated these findings 
into five Smart Geosite functions: spatial intelligence, digital interpretation, local-enterprise linkage, multi-village route 
integration, and community governance/monitoring. The resulting framework is a design architecture, not a claim 
that a fully operational platform has already been deployed. 
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The analytical principle was “technology as enabler.” WebGIS, QR codes, digital guides, storytelling, route 
information, booking interfaces, and MSME catalogues were assessed according to whether they could increase 
interpretation quality, navigation, market access, and local transactions while preserving the role of local guides. This 
follows smart-destination research that treats technology as one component of a wider social and institutional 
ecosystem rather than a substitute for governance (Berkes, 2009; Poudel et al., 2016). 

Table 1. Data sources and analytical role 
Data source Coverage Analytical role 

Household survey 300 respondents; 60 per 
village 

Livelihood profile, CBT perceptions, 
development preferences 

Participatory mapping 5 FGDs; 12–15 
participants each Tourism assets, routes, village priorities 

Institutional interviews 13 interviews Pokdarwis capacity, coordination, governance 

GIS and accessibility mapping Five villages and Ijen 
corridor Spatial role, access, amenity, route integration 

CBT Readiness Index Four major dimensions 
plus sub-indicators Differentiated Smart Geosite sequencing 

 
Results and Discussion 
Spatial asset diversity and the case for networked Smart Geosites 

Participatory mapping identified 60 tourism potentials across the five villages. Agrotourism is especially 
prominent, including coffee plantations and processing, palm-sugar production, terraced agricultural landscapes, and 
other farm experiences. Geotourism and nature assets include the Ijen Crater access corridors, Blawan hot springs 
and waterfall, Gentongan Waterfall, springs, geological formations, forest landscapes, and panoramic viewpoints. 
Cultural, culinary, homestay, and MSME assets add a second layer of visitor experience. This spatial diversity 
demonstrates that the core digital problem is not “promoting Ijen” as a single attraction, but helping visitors 
understand and combine complementary experiences across villages (Khoshkam & Jaafar, 2016; Wu et al., 2021). 

The livelihood data reinforce this logic. Of 300 respondents, 26.6% participated directly in tourism and 45.2% 
indirectly, while 28.2% did not participate. Direct participants reported a much larger tourism share of household 
income than indirect participants, but indirect participation often complemented agriculture rather than replacing it. 
This suggests that a Smart Geosite should deliberately connect visitor information to products and services supplied 
by farmers, homestays, food producers, transport providers, craftspeople, and local guides. Tourism-agriculture 
linkages are particularly important where diversification is intended to reduce vulnerability rather than create a new 
dependence on visitor demand (Ari et al., 2025; Fitrianto et al., 2024; Parmawati et al., 2018). 

 
Village-differentiated readiness for digitalization 

The average CBT Readiness Index is 77.6, but village scores differ: Tamansari 85.5, Sempol 83.5, Licin 75.3, 
Banjar 73.2, and Kalianyar 70.7. The pattern matters because identical digital interventions would create unequal 
implementation risk. Internet-connectivity readiness averages 72.6 (Tamansari 75, Licin 72, Banjar 70, Kalianyar 70, 
Sempol 76), while signage and interpretation readiness averages 73.2 (Tamansari 80, Licin 72, Banjar 68, Kalianyar 
66, Sempol 80). The data indicate that advanced booking and content integration may be realistic in the gateway 
villages, while foundational interpretation and institutional strengthening remain more urgent elsewhere. 

Tamansari is suited to a quality-enhancement strategy: multilingual QR interpretation, integrated homestay and 
coffee-experience booking, visitor-flow information, and curated cultural storytelling. Sempol similarly can prioritize 
safety information, route timing, geosite interpretation, and links between Ijen, Blawan, hot springs, and coffee estates. 
Licin can function as a digital corridor hub that bundles coffee, palm sugar, culinary stops, and onward routes. Banjar 
requires stronger product packaging for palm sugar and terraced landscapes, using story-based QR points and MSME 
catalogues. Kalianyar should begin with basic interpretive content, directional information, dolmen and waterfall 
narratives, and a simple local-enterprise directory before moving toward transaction-heavy functions. This 
differentiation reflects the broader principle that community capacity and infrastructure determine what kind of 
digitalization is sustainable (Apriani, 2023). 
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Table 2. Village-differentiated Smart Geosite readiness profile 

Village CBT 
Readiness Internet Signage/Interpretation Priority Smart Geosite pathway 

Tamansari 85.5 75 80 Advanced interpretation, homestay/coffee 
booking, visitor-flow information 

Licin 75.3 72 72 Digital corridor hub, route integration, 
MSME catalogue 

Banjar 73.2 70 68 Agrotourism storytelling, palm-sugar and 
terrace mapping, local product linkage 

Kalianyar 70.7 70 66 
Foundational QR/signage, dolmen-
waterfall interpretation, enterprise 
directory 

Sempol 83.5 76 80 Geosite safety, route timing, 
Blawan/Jampit integration, guide linkage 

Average 77.6 72.6 73.2 Staged implementation based on readiness 
 
Community priorities: why capacity must precede platform complexity 

Community rankings provide a clear sequencing signal. Skills training was the highest overall priority (79.0%), 
followed by product development and packaging (70.8%), marketing and promotion (70.2%), infrastructure 
improvement (67.0%), inter-village coordination (61.2%), partnership development (61.0%), access to capital (59.6%), 
Pokdarwis strengthening (58.0%), benefit-sharing mechanisms (54.8%), and environmental management (51.0%). 
The implication is that Smart Geosite development should not begin with a sophisticated application. It should begin 
with content capability, digital literacy, visitor-service standards, product curation, institutional responsibility, and an 
update workflow (Fatmawati & Sulistyo, 2022; Pranita et al., 2021). 

Indonesian evidence supports this staged approach. Digital tourism-village initiatives show that destination 
websites, social media, online promotion, and e-commerce are most useful when stakeholders possess the skills and 
organizational support to maintain them. Digital marketing can improve destination visibility, but its value depends 
on credible products and an image visitors can understand and trust. Therefore, the Ijen Smart Geosite should be 
built as a modular system: a minimum viable layer for maps and interpretation, followed by booking and enterprise 
integration, and finally monitoring and adaptive-management functions (Rachmidiani & Edison, 2023). 

Table 3. Community development priorities relevant to Smart Geosite implementation 

Priority 
Overall respondents 
ranking in top three 
(%) 

Implication for SG-CBT 

Skills training 79.0 Digital literacy, guiding, hospitality, interpretation 
Product development & 
packaging 70.8 Curated experiences and bookable products 

Marketing & promotion 70.2 Shared destination narrative and channel 
management 

Infrastructure 67.0 Access, signage, connectivity, visitor facilities 
Inter-village coordination 61.2 Joint routes, standards, calendar, data governance 

Partnership development 61.0 Travel, university, geopark-management and market 
links 

Access to capital 59.6 Small enterprise digitalization and service upgrades 
Pokdarwis strengthening 58.0 Content ownership and operational responsibility 
Benefit sharing 54.8 Transparent transaction and conservation allocation 
Environmental management 51.0 Monitoring, waste, carrying-capacity information 

 
The SG-CBT functional architecture 

The proposed SG-CBT framework contains five mutually dependent functions. First, village readiness determines 
the depth and sequence of digital interventions. Second, spatial intelligence uses WebGIS to combine attractions, 
access routes, amenities, risks, and village service nodes. Third, digital interpretation uses QR codes, short multilingual 
narratives, audio/visual micro-content, and local-guide prompts to translate geological, agricultural, historical, and 



Smart Geosite-Enabled Community-Based Tourism for Sustainable 
Destination Diversification in Ijen UNESCO Global Geopark, Indonesia 
Mahfud et al 
 

 

 
International Journal of Educational Review, Law, and Social Sciences (IJERLAS) 

Vol.6 No.6 (2026) 

Page 5 of 10 
 

cultural knowledge. Fourth, local-market linkage connects each place to homestays, guides, food, coffee, palm sugar, 
souvenirs, and other community products. Fifth, community governance specifies who owns content, who updates 
it, how visitor data are used, and how digital transactions contribute to community and conservation funds (Petrović 
et al., 2023). 

This architecture deliberately differs from technology-first smart-destination models. It treats a Smart Geosite as 
a socio-technical interface: the visitor sees a map, story, route, service, or booking option, but behind the interface 
stands a community rule about knowledge, representation, pricing, benefit distribution, and conservation. This is 
consistent with smart-ecosystem scholarship emphasizing interactions among technological and non-technological 
actors, and with co-management research that stresses bridging institutions and shared authority (Hernández 
Gutiérrez & Povedano Marrugat, 2023; Wang et al., 2022; Zhu et al., 2022). 

 
Figure 1. Smart Geosite-Enabled Community-Based Tourism (SG-CBT) framework. Source: Authors’ elaboration 

from the 2026 Ijen dataset. 
Table 4. Smart Geosite functional architecture 

Function Core tools Community value 

Spatial intelligence WebGIS, digital map, 
access/amenity/risk layers 

Connects dispersed assets and supports route 
planning 

Digital interpretation QR codes, multilingual micro-stories, 
digital guide 

Improves geoeducation while supporting local 
guides 

Local-market linkage Homestay/MSME catalogue, 
booking links, product pages Converts visits into local transactions 

Multi-village 
packaging 

Route planner, event calendar, 
themed circuits Extends stay and disperses visitor spending 

Governance & 
monitoring 

Content roles, update protocol, 
benefit tracking, indicators 

Keeps data and value accountable to 
communities 

 
Multi-village route integration and distributed value creation 

The Smart Geosite layer can operationalize four cross-village product pathways already identified in the research: 
an Ijen Geological Heritage Circuit; an Ijen Coffee and Agrotourism Trail; an Ijen Cultural Immersion Experience; 
and an Ijen MSME and Creative Economy Tour. A WebGIS interface can expose the relationships among places 
rather than listing attractions independently. For example, a visitor moving from Ijen to Blawan can be offered a 
coffee stop, a local meal, a homestay, or a heritage interpretation point. A visitor in Banjar can move from palm-sugar 
production to terraced fields, local culinary products, and a route toward Licin or Tamansari. 
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This network logic is important because destination competitiveness does not automatically guarantee local 
distribution. Network-based smart tourism can improve knowledge flows, but community rules are required to 
determine which businesses are visible, how routes are rotated, and how benefits are shared. Without these rules, 
digital platforms can reproduce the same concentration that the CBT model is intended to correct (Boes et al., 2016; 
Del Chiappa & Baggio, 2015). 

 
Digital governance, conservation, and monitoring 

A Smart Geosite system should also generate feedback for sustainability management. The research model already 
proposes indicators for economic benefits (local transactions, tourism income, length of stay), social participation, 
cultural authenticity and regeneration, environmental conditions (waste, geosite condition, water, vegetation, carrying 
capacity), governance (meetings, transparency, partnerships, conflict resolution), and visitor experience. Integrating 
selected indicators into a community dashboard would make digitalization useful not only for promotion but also for 
adaptive management (Ivars-Baidal et al., 2023; Leung et al., 2018). 

Conservation must remain visible in the digital visitor journey. Interpretation can explain why volcanic, 
hydrological, agricultural, and archaeological assets require specific behavior; route information can redirect pressure; 
and low-waste or carrying-capacity messages can be placed at decision points. Indonesian geopark research 
demonstrates that tourism creates both livelihood opportunities and environmental pressures, while Pokdarwis 
strategies can mediate conflicts between use and conservation. The SG-CBT framework therefore links digital 
visibility with conservation responsibility rather than treating traffic growth as the main success metric (Aziza et al., 
2023; Sulistyo et al., 2023). 

 
Theoretical and practical contribution 

The first theoretical contribution is to relocate “smartness” from the technology layer to the governance 
relationship among place, community, data, and visitor. In rural geoparks, the most sophisticated platform is not 
necessarily the smartest solution; the smart solution is the one that matches village capability, improves interpretation, 
extends local value chains, and produces information for conservation decisions. This modifies mainstream smart-
tourism logic by placing differentiated community readiness before technology intensity (Gretzel et al., 2015; Lee et 
al., 2020). 

Second, the framework connects Smart Geosite design to CBT rather than destination marketing alone. This 
connection is particularly important in Indonesia, where tourism villages rely on Pokdarwis, BUMDes, informal 
producer networks, and local cultural authority. The digital interface must therefore be institutionally embedded. 
Evidence from Indonesian CBT shows that local empowerment, institutional participation, and transparent 
management influence whether tourism becomes genuinely community-based (Diana & Setiawan, 2021; Johari et al., 
2021; Nafidah et al., 2021). 

Third, the framework advances the earlier SCBGD model by specifying the digital mechanism through which 
multi-village diversification can become operational. The SG-CBT layer converts static inventories into connected 
visitor pathways; links interpretation to transactions; and connects transactions to governance and monitoring. It thus 
provides a practical bridge between spatial planning, digital tourism, and sustainable livelihood diversification (Poudel 
et al., 2016). 

 
Conclusion 

This study develops a Smart Geosite-Enabled Community-Based Tourism (SG-CBT) framework for five buffer 
villages of the Ijen UNESCO Global Geopark. The central finding is that digitalization should be differentiated rather 
than uniform. The average CBT Readiness Index of 77.6 conceals meaningful differences among Tamansari, Sempol, 
Licin, Banjar, and Kalianyar, while Internet connectivity and signage/interpretation indicators show that technical 
readiness is only moderate in several villages. Community priorities further demonstrate that training, product 
packaging, marketing, and infrastructure remain prerequisites for effective digital transformation. 

The framework integrates village readiness, WebGIS-based spatial intelligence, QR and narrative interpretation, 
local-enterprise linkage, multi-village route integration, and community-controlled governance. Its scientific 
contribution is a shift from technology-first smart tourism toward a place-based socio-technical model in which digital 
tools augment local guides, local knowledge, and local enterprise. Its practical application is a staged Smart Geosite 
roadmap: foundational mapping and interpretation; integrated route, booking, and MSME functions; followed by 
monitoring, carrying-capacity management, and benefit-sharing. 
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The study has limitations. It develops and analytically validates a design architecture from an existing mixed-
method dataset rather than evaluating a fully deployed digital platform. Visitor-side usability, willingness to pay, digital 
behavior, real-time movement data, and longitudinal environmental indicators were not directly tested. Future 
research should pilot the SG-CBT interface in selected villages, conduct usability experiments with tourists and guides, 
measure changes in local transactions and length of stay, and evaluate whether digital routing actually disperses visitor 
pressure and benefits. Comparative application in other rural UNESCO Global Geoparks would further test the 
framework’s transferability. 
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