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The findings demonstrate that integrating climatic strategies-such as natural
ventilation and the use of indigenous materials-with adaptable smart technologies,
including energy sensors and intelligent management systems, has the potential
to fundamentally transform the design approach for eco-lodges in this region.
Based on these findings, a proposed framework was established around five
central pillars. The results strongly indicate that the future success of these eco-
lodges hinges on a holistic understanding of the local context, regional climate,
and the application of smart technologies.
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Extended Abstract

Introduction

The architectural design of eco-lodges in
coastal regions, particularly within culturally
and climatically sensitive contexts, confronts
multidimensional challenges. Sustainable and
functional design in such environments
requires an operational synthesis of cultural
identity, climatic adaptation, and emerging
technologies. However, the lack of an
integrated, context-driven framework has led
to  fragmented projects that either
overemphasize aesthetic aspects or rely
exclusively on technological solutions, failing
to interact constructively with the local
context. In regions like the Makran coast in
Iran—characterized by unique natural
attractions and rich Baloch cultural heritage,
yet constrained by severe climatic challenges
(extreme heat, high humidity, and monsoon
winds)—this gap threatens environmental
sustainability and the quality of the tourist
experience. Grounded in the principles of
context-driven architecture (Norberg-Schulz,
1980;  Frampton, 1983) and recent
advancements in smart tourism (Kim et al.,
2022), this study aims to develop a smart,
context-driven architectural framework for
Makran’s eco-lodges. It investigates how the
optimal integration of vernacular architecture
and smart technologies can drive sustainable
tourism development.

Methodology

An exploratory sequential mixed-methods
design was employed to address the research
questions. In the qualitative phase, semi-
structured interviews were conducted with 15
purposively selected participants, including
architectural experts, tourism stakeholders,
and local residents, until theoretical saturation
was achieved. Qualitative data were subjected
to thematic analysis using MAXQDA
software. The extracted themes subsequently
informed the development of the quantitative
instruments: a  5-point  Likert scale
questionnaire and pairwise comparison
matrices. The quantitative phase involved 130
participants (100 tourists and 30 experts)
selected via convenience sampling. Reliability
was confirmed (Cronbach's alpha = 0.79—

0.84), and content validity was verified by an
expert panel. Data were analyzed using
descriptive and inferential statistics in SPSS,
while the Analytic Hierarchy Process (AHP)
was utilized to prioritize design criteria.
Finally, a hybrid SWOT-AHP model was
applied to formulate final strategic guidelines.

Results

The qualitative analysis yielded three core
themes: the necessity of reproducing
vernacular Baloch architectural patterns, the
implementation of passive climatic strategies,
and the imperative of active local community
participation. Quantitative findings
corroborated these dimensions. A strong,
statistically significant positive correlation
(r =0.78, p < 0.001) was observed between
cultural identity and climatic adaptation,
indicating that local building materials and
traditional forms (e.g., wind-catchers and
central courtyards) inherently function as
effective climatic responses. Furthermore, the
AHP results established a clear prioritization
of design criteria: Climatic Adaptation
emerged as the highest priority (weight: 0.45),
followed by Cultural Identity (0.28) and
Sustainable Tourism Management (0.27)
(Consistency Ratio < 0.1). Based on these
integrated  findings, a  comprehensive
framework was proposed, comprising three
pillars: (1) Smart Climatic Optimization
(utilizing IoT sensors for automated shading
and energy management); (2) Intelligent
Cultural Re-creation (optimizing vernacular
materials and forms); and (3) Integrated
Participatory Management (deploying digital
service platforms managed by local
communities). This proposed model is
projected to reduce energy consumption by 25-
30 percent while significantly enhancing
tourist satisfaction.

Discussion and Conclusion

The findings demonstrate that vernacular
architectural patterns in Makran are not merely
aesthetic or symbolic elements; rather, they are
sophisticated, empirically evolved responses
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to harsh environmental conditions. Therefore,
preserving cultural identity in this region
intrinsically enhances climatic performance.
The prioritization of climatic adaptation (0.45)
reflects the immediate operational necessity of
mitigating the extreme coastal climate, while
cultural and managerial dimensions serve to
sustain long-term socio-economic viability.
The study’s primary innovation lies in
redefining the role of technology: rather than
replacing traditional wisdom, smart systems
are strategically deployed to augment and
optimize inherent contextual strengths. For
instance, environmental  sensors  and
automated  ventilation  controls = make
traditional passive strategies measurable and
highly efficient. While the study offers a robust
roadmap for coastal sustainable tourism, it
acknowledges limitations such as the
geographical specificity of Makran and the
need for empirical post-occupancy data. Future
research should focus on the physical
implementation of pilot eco-lodges designed
based on this framework, employing
longitudinal studies to empirically validate its
efficacy in real-world settings.
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