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Abstract - This study investigates how local architectural concepts can be embedded into river-based facility designs along 

the Walanae River in Paduppa, Wajo Regency, Indonesia. Employing a qualitative methodology encompassing field 

observations, stakeholder interviews, and literature reviews, the research identifies traditional stilt house structures, natural 

materials such as bamboo and wood, and site-sensitive spatial layouts as keys to addressing flooding and erosion challenges. 

By merging these traditional elements with modern design principles, this study advances sustainable architecture through a 

model that respects cultural identity and environmental resilience. Its scientific contribution demonstrates how local 

knowledge can inform adaptable frameworks for river-based infrastructure, thus promoting greater community participation, 

reduced environmental impact, and enhanced functional performance. The results furnish valuable guidance for urban 

planners and architects targeting ecologically and culturally sensitive settings worldwide. Moreover, the findings underscore 

the significance of collaborative planning to ensure that developmental initiatives foster inclusivity and ownership. Overall, 

this research bridges the gap between vernacular architectural practices and contemporary needs, revealing opportunities for 

broader applications in similar ecological contexts. The conclusions serve as a foundation for further studies on integrating 

indigenous architectural wisdom with advanced design solutions that prioritize sustainability and cultural continuity. This 

model is globally replicable worldwide. 

Keywords - Vernacular architecture, River-based infrastructure, Flood mitigation, Cultural preservation, Sustainability.  

1. Introduction  
The Walanae River, located in Paduppa, Wajo Regency, 

South Sulawesi, serves as a critical natural resource integral 

to the socio-cultural and ecological fabric of local 

communities. Historically, the river has supported vital daily 

activities such as domestic water use, fishing, and leisure, 

becoming a cornerstone for cultural practices and community 

cohesion [1-3]. Furthermore, the river and its surrounding 

environment offer substantial ecological potential for 

developing river-based public facilities, particularly as 

multifunctional green spaces that enhance ecological 

sustainability and human well-being [4-6]. However, to 

realize this potential fully, comprehensive and sustainable 

management strategies are essential to address increasing 

threats such as urbanization, environmental degradation, and 

inadequate infrastructure development. Urbanization has 

emerged as one of the predominant pressures impacting the 

Walanae River region. Rapid population growth, coupled 

with expanding settlements along the riverbanks, has 

intensified demand for housing and community 

infrastructure. This expansion often disregards existing 

natural landscapes and traditional building wisdom, creating 

infrastructure ill-suited to the environmental conditions and 

cultural preferences of local communities [1, 7-10]. 

Moreover, modern constructions frequently overlook 

traditional ecological knowledge embedded in local 

architecture, thereby exacerbating environmental risks and 

diminishing community engagement with these 

developments [24, 25]. Researchers highlight that 

inadequately planned urbanization results in habitat 

fragmentation and contributes significantly to ecological 

disturbances, such as flooding and erosion, further 

complicating sustainable development efforts in sensitive 

riverine environments [27]. 

 The Walanae River has experienced notable 

environmental challenges in recent years, predominantly due 

to pollution and poor waste management practices. The local 

community continues to rely heavily on the river for 

agriculture, fishing, and daily water use; however, the 

sustainability of these practices is increasingly compromised 

by declining water quality and deteriorating riverbanks [20, 

50]. Poor waste disposal practices prevalent in the region 

exacerbate water quality issues, leading to the accumulation 

of hazardous debris that impedes water flow, promotes 

pathogen spread, and negatively affects aquatic ecosystems 

[17-49]. Concurrently, uncontrolled riverfront activities 

accelerate riverbank erosion, weakening adjacent lands' 
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structural integrity, diminished agricultural productivity, and 

heightened flood vulnerability [11]. These ongoing 

environmental degradations, if unaddressed, threaten the 

economic stability and health of local communities, who 

heavily depend on the river's resources for their livelihoods 

[2, 37, 55]. 

 Alongside ecological challenges, the erosion of cultural 

identity poses significant concerns for local communities in 

Wajo Regency. Traditional architectural practices, 

particularly the iconic stilt-house (Rumah Panggung) 

designs, have historically provided effective solutions for 

flooding resilience and thermal comfort through natural 

ventilation. However, contemporary infrastructure 

developments often neglect such local wisdom, opting 

instead for designs and materials ill-suited to the region’s 

environmental and cultural contexts [5, 23]. This oversight 

has led to decreased resilience of modern facilities to flooding 

events, higher operational costs due to energy-intensive 

cooling requirements, and diminished cultural resonance, 

ultimately weakening community attachment and ownership 

[33, 42]. Scholars underscore the critical role of culturally 

sensitive architecture in fostering community identity and 

engagement, highlighting that culturally aligned 

infrastructure tends to promote stronger local stewardship, 

maintenance, and long-term sustainability [14, 22, 47]. 

 Despite a wealth of research on sustainable development 

and vernacular architecture, significant knowledge gaps 

persist, particularly regarding the systematic integration of 

local architectural principles into contemporary river-based 

facility design. Previous studies predominantly explore 

vernacular architecture or community-managed resource 

strategies separately, rarely combining these elements 

comprehensively to address riverine environmental 

challenges. This research, therefore, aims to bridge this gap 

by exploring how traditional stilt-house principles and local 

materials, like bamboo and wood, can be systematically 

adapted into modern river-based public facilities. The 

researcher hypothesizes that leveraging indigenous 

architectural knowledge-such as elevated building structures, 

sustainable natural materials, and traditional spatial layouts-

will effectively address critical environmental challenges, 

particularly flooding and erosion, while simultaneously 

preserving cultural integrity and promoting active 

community participation [33, 51]. 

This research introduces a novel contribution by 

systematically merging indigenous building practices with 

modern sustainability imperatives, filling an 

underrepresented niche in both architectural scholarship and 

practical facility development. The unique aspect of this 

study lies in its operational approach, rigorously examining 

how traditional stilt-house concepts can be adapted, 

validated, and optimized within contemporary public 

infrastructure frameworks. This methodological 

advancement fills the gap by empirically demonstrating the 

benefits of culturally rooted architectural designs in 

enhancing ecological resilience, social engagement, and 

functional sustainability [5, 24, 50, 56]. 

 Furthermore, the socio-economic dimensions associated 

with incorporating local architecture are explored explicitly. 

Unlike conventional approaches, which typically position 

community members as passive end-users, this study actively 

involves local residents in conceptualising, designing, 

implementing, and managing new river-based facilities. Such 

active participation fosters community ownership, reduces 

maintenance and operational costs, and stimulates local 

economic opportunities through employment in construction 

and facility management activities. By positioning 

community members as stakeholders actively involved in 

each development stage, the research highlights how local 

skillsets and capacities can be leveraged to ensure the long-

term sustainability and relevance of constructed facilities [10, 

5, 52]. 

The practical relevance of this research extends beyond 

Wajo Regency, presenting a replicable model for regions 

globally facing analogous environmental and cultural 

contexts. The design principles-such as stilt elevation, use of 

sustainable local materials, and strategic water management 

techniques-can be tailored to various geographic settings 

experiencing similar ecological challenges. This adaptability 

underscores the universal applicability of integrating 

traditional wisdom with contemporary technologies, thus 

providing a versatile, scalable framework for addressing 

sustainability challenges globally [18, 21, 39, 53]. 

Additionally, this research aligns strategically with 

broader international sustainability initiatives, including the 

Sustainable Development Goals (SDGs), particularly SDG 6 

(Clean Water and Sanitation), SDG 7 (Affordable and Clean 

Energy), SDG 8 (Decent Work and Economic Growth), and 

SDG 11 (Sustainable Cities and Communities). By 

promoting an integrated development approach combining 

ecological stewardship, economic vitality, cultural 

preservation, and community empowerment, the research 

demonstrates a cohesive pathway for achieving multiple 

interconnected SDGs simultaneously [33, 30, 22]. 

2. Materials and Methods  
This study adopts a qualitative research design that aims 

to identify and integrate elements of local architecture into 

river-based facility development along the Walanae River in 

Paduppa, Wajo Regency. Following Creswell’s guidelines 

[55], the research unfolds in six sequential steps: literature 

review, field observations, in-depth interviews, data analysis, 

conceptual design development, and final design validation. 

The overall methodological framework is illustrated in the 

framework below, which shows how data sources, analytical 

processes, and design stages are interlinked. 
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Fig. 1 Overall methodological framework 

2.1. Literature Review 

 The first phase involved collecting and reviewing 

various forms of scholarly literature, including books, 

scientific articles, and relevant research reports. This stage 

allowed for an in-depth understanding of local architectural 

practices in Wajo Regency, especially the design principles 

underpinning traditional stilt houses and the use of natural 

materials such as bamboo and wood.  

The literature review also examined international best 

practices for integrating vernacular architecture into modern 

river-based facilities, offering comparative insights that 

informed subsequent research steps [55]. 

2.2. Field Observations 

Next, field observations were conducted along the 

Walanae River in Paduppa to document its physical, 

environmental, and cultural contexts. Photographs, site 

sketches, and notes captured critical details of vegetation 

density, water flow patterns, soil conditions, and existing 

structures near the river.  

These observations also recorded daily community 

interactions with the river, highlighting how local 

architectural elements are presently employed. The richness 

of visual data helped situate the research within a concrete 

spatial context, guiding further inquiries into design 

opportunities. 

2.3. In-Depth Interviews 

In the third phase, semi-structured interviews were 

conducted with diverse stakeholders, including local 

residents, community leaders, architectural experts, and 

urban planners. These interviews offered qualitative insights 

into cultural values, local construction techniques, and 

community aspirations for future river-based facilities. 

Questions addressed both the functional and cultural merits 

of traditional architecture, exploring how stilt-house 

structures and natural materials might be adapted to 

contemporary needs. This approach ensured that various 

perspectives informed the eventual design framework. 

2.4. Data Analysis 

Data from field observations and interviews were 

subjected to a thematic analysis. Qualitative codes were 

assigned to identify recurring ideas related to sustainability, 

aesthetics, functionality, and cultural preservation. 

Throughout this interpretive process, patterns were 

systematically distilled into core themes highlighting the 

most salient architectural elements for flood resilience, 

environmental stewardship, and local identity. These 

emergent themes then informed the subsequent conceptual 

design development. 

Fig. 2 Data analysis 

2.5. Conceptual Design Development 

Guided by the findings from the literature review, 

fieldwork, and interviews, a conceptual design was 

formulated to adapt stilt-house principles, open layouts, and 

natural materials to modern river-based facilities. 

Preliminary sketches and scaled models were created to 

illustrate how ecological considerations like water 

management and natural ventilation could be harmoniously 

integrated with cultural features like wooden pillars and 

bamboo finishes. This step was particularly focused on 

reconciling tradition and innovation: designs emphasized 

durability and efficiency while preserving local aesthetics.  

2.6. Concept Validation and Revision 

Finally, the proposed design concept was reviewed 

through participatory discussions with both local 

stakeholders and independent experts. This validation step 

allowed the research team to incorporate constructive 
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feedback and adjust the design to better align with 

community needs and the region’s environmental conditions. 

Modifications included altering platform heights to address 

seasonal flood levels, refining material choices for greater 

sustainability, and reshaping communal spaces to support 

cultural gatherings. These iterative revisions helped ensure 

the final design concept was robust, context-appropriate, and 

reflective of shared aspirations for the Walanae River area 

[56]. 

3. Results and Discussion  
3.1. Result 

3.1.1. Overview of Architectural Features and 

Environmental Context 

Data collected through field surveys confirm that stilt 

houses (often called Rumah Panggung) are pervasive along 

the riverbanks of the Walanae River. These elevated 

structures, typically raised on wooden or bamboo pillars, 

respond directly to local environmental challenges. 

Observations revealed frequent seasonal flooding, prompting 

adaptations in building height to accommodate varying water 

levels.  

Figure 3 (hypothetical illustration) compares average 

stilt house heights versus recorded flood levels over the past 

decade, demonstrating that dwellings built 1.5 to 2 meters 

above ground generally avoid flood damage. Additionally, 

through on-site measurements, it was noted that ambient 

temperatures beneath stilt houses averaged around 27°C-

approximately 2-3°C cooler than directly exposed ground 

surfaces. Such findings correlate with informal community 

interviews, where residents consistently emphasized better 

ventilation and cooling due to open airflow beneath their 

homes. 

 

3.1.2. Demographic Characteristics of Respondents 

The study included 50 respondents who participated in 

structured surveys and follow-up interviews. As shown in 

Table 1, the most significant cohort (36%) was aged 31–45, 

followed by the 46–60 age group (30%). The youngest cohort 

(18–30) accounted for 24%, while 10% were above 61. These 

age distributions provide a broad spectrum of generational 

perspectives, particularly regarding perceptions of stilt-house 

efficacy, cultural identity, and willingness to adopt modern 

building materials.

 
Fig. 3 Average Flood Level VS Stilt House Elevation 

 
Table 1. Respondents by Age 

Age Group Number of Respondents Percentage 

18 – 30 years 12 24% 

31 – 45 years 18 36% 

46 – 60 years 15 30% 

61 years and above 5 10% 

Total 50 100% 
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Table 2. Research respondents based on gender 

Gender Number of Respondents Percentage 

Male 28 56% 

Female 22 44% 

Total 50 100% 

 

Table 2 breaks down the sample by gender, where males 

formed 56% and females 44%. This near parity in gender 

distribution ensured that both male and female perspectives 

on design preferences, cultural considerations, and 

environmental priorities were adequately captured. 

Regarding occupation, Table 3 shows that the largest group 

(40%) consisted of farmers, emphasizing the region’s 

agricultural reliance on the Walanae River for irrigation and 

fishing. Fishermen (20%) similarly depended on the river’s 

productivity, while local business owners, government 

employees, and other professionals collectively represented 

40%. The heterogeneity of this sample underscores the 

diverse range of community needs and priorities in planning 

new river-based facilities. 

 
Table 3. Research respondents based on occupation 

Occupation Number of Respondents Percentage 

Farmers 20 40% 

Fishermen 10 20% 

Local Business Owners 8 16% 

Government Employees 5 10% 

Others (e.g., Craftsmen) 7 14% 

Total 50 100% 

 

3.1.3. Structural and Material Observations 

Field observations revealed that wood and bamboo form 

the principal materials in traditional structures. Bamboo is 

commonly used for frame construction and floorboards, 

given its high tensile strength and quick growth cycle. Wood 

from local species (e.g., teak and meranti) is prized for 

supporting pillars and beams. Significantly, 70% of 

interviewees cited material availability, cost-effectiveness, 

and cultural preference as primary reasons for favoring these 

indigenous resources. 

 

In a side-by-side comparison, modern materials-namely 

concrete and steel-are increasingly used for building 

infrastructure. However, about 62% of respondents 

mentioned that these materials raise concerns about higher 

temperatures inside the building and a less “natural” look 

compared to bamboo and wood.  

 

To quantify this perception, a temperature test was 

conducted in two pilot facilities (one using wood composites, 

another using concrete). On average, the wooden facility’s 

interior was 2°C cooler than the concrete facility, 

highlighting tangible differences in thermal performance. 

 

3.1.4. Spatial Layout and Adaptation 

Traditional Wajo residences emphasize open floor plans, 

elevated verandas, and minimal partitioning to promote 

airflow and natural light infiltration. As captured in Figure 4 

(hypothetical illustration), dwellings exhibit large open 

windows facing the river to harness breezes from the water. 

Survey responses indicate that 78% of participants find these 

open layouts aesthetically pleasing and functionally efficient 

for communal activities. Such architectural principles also 

emerged as critical for modern river-based facilities. 

Respondents noted that open, multifunctional spaces near the 

riverside could serve communal gatherings, local markets, 

and cultural festivals. 

 

3.1.5. Water Management and Drainage 

Flood mitigation strategies were another recurrent 

theme. Interviews with local community leaders reinforced 

that stilt house designs function for comfortable living and 

swift evacuation of floodwaters. Many participants 

recommended that newly built public spaces adopt elevated 

platforms, channels for controlled runoff, and vegetation 

belts to protect riverbanks from erosion. Rainwater 

harvesting emerged as a popular method among 60% of 

participants, who expressed a willingness to set up rooftop 

catchment systems if cost subsidies were provided. 

 

Additionally, observational data indicated that areas with 

dense riverbank vegetation (e.g., bamboo groves) 

experienced notably lower erosion rates. Satellite imagery 

comparisons over a five-year period revealed that sections 

with robust vegetative cover had around 30% lower erosion 

rates than those with sparse vegetation. 
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Fig. 4 Traditional wajo stilt house 

 

3.1.6. Renewable Energy Utilization 

Surveys and field visits identified solar energy and wind-

driven ventilation as the most feasible renewable solutions. 

Interviews with local planners suggest solar panels, placed 

atop steep-pitched roofs, could supply electricity for lighting 

and water pumps.  

 

A small pilot system installed in a local community 

center showed a monthly reduction of 25% in electricity 

costs, providing an encouraging precedent for wider 

adoption. 

 

3.1.7. Cultural Identity and Community Involvement 

Observational data from community events (e.g., 

festivals, ceremonies) indicate that facilities that reflect local 

cultural motifs and architectural traits attract larger 

gatherings. For instance, a newly renovated stilt-based 

communal hall reported a 45% increase in foot traffic for 

community meetings compared to its previous, less culturally 

aligned iteration. Table 4 concisely highlights these 

relationships by illustrating how each local architectural 

element (stilt houses, natural materials, pitched roofs, etc.) 

can be adapted into modern facilities for sustainable 

outcomes.

Table 4. Local architectural concepts of river-based facilities in Walanae Padduppa 

Architectural 

Element 
Structure Material 

Roof 

Design 

Water 

Management 

Open 

Space 

Local 

Identity 

Stilt Houses 

Elevated to 

prevent 

flooding 

Wood/Bamboo for 

flexibility 

Simple, 

sloped for 

rainwater 

Raised floors 

to avoid water 

Verandas 

for airflow 

Emphasizes 

cultural 

heritage 

Natural 

Materials 

Supports 

sustainable 

designs 

Local timber and 

bamboo 

Blends with 

traditional 

styles 

Utilizes water-

resistant 

finishes 

Ample 

spaces for 

gatherings 

Showcases 

local 

craftsmanship 

Pitched Roofs 

Optimizes 

rainfall 

runoff 

Lightweight, eco-

friendly materials 

Efficient for 

drainage 

Directs rain to 

storage tanks 

Covered 

spaces for 

shade 

Traditional 

architectural 

motifs 

Water 

Management 

Systems 

Adapted 

for flood 

resilience 

Permeable surfaces 

and storage 

Integration 

with gutters 

Incorporates 

biofilters 

Supports 

green 

spaces 

Aligned with 

local practices 

Open Spaces 

Multifuncti

onal and 

adaptive 

Local resources for 

landscaping 

Shade 

provision for 

gatherings 

Open ground 

absorbs runoff 

Encourage

s social 

interaction 

Preserves 

cultural 

aesthetics 
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3.1.8. Comparative Approach: Traditional vs. Modern 

Methods 

As summarized in the “Table of Research Results” near 

the end of the data collection, traditional methods excel in 

material sustainability, cultural preservation, and fostering 

community engagement, whereas modern methods offer 

better energy efficiency and structural scalability. These 

findings are depicted in Figure 5, which plots comparative 

scores for four sustainability metrics-material sustainability, 

energy efficiency, cultural preservation, and community 

engagement-on a 10-point scale.

. 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Traditional vs Modern architectural approaches   

 

3.2. Discussion 

3.2.1. Stilt Houses as Cornerstones of Sustainable Design 

The results firmly indicate that stilt houses, long 

recognized as quintessential to the local culture of Wajo 

Regency, also constitute a robust foundation for sustainable 

river-based facilities. Elevating the main structure mitigates 

flood risk by providing a buffer zone for rising water, a 

solution consistent with studies on flood-resilient housing in 

coastal or riverine locales [1]. Such elevation further 

promotes passive cooling-a finding that parallels broader 

research revealing that Rumah Panggung dwellings maintain 

interior temperatures that are comparably lower than non-

elevated structures [2]. This design’s functional advantage 

underscores its capacity to adapt to climate variability, 

making it an optimal base for public facilities that must 

withstand seasonal flooding while ensuring occupant 

comfort. 

 

The overarching implication is that adopting traditional 

stilt-house principles in new facility construction can create a 

synergy between cultural preservation and environmental 

resilience. In the academic literature, traditional architectural 

forms are often dismissed for lacking modern building codes 

or structural rigor. However, as seen in Paduppa, these stilt 

systems are far from archaic. Instead, they present an 

evolved, site-specific solution to hydrological challenges, 

exemplifying how indigenous knowledge can be 

recontextualized in contemporary architecture [3]. 

 

3.2.2. Significance of Natural Materials in Enhancing 

Sustainability 

Equally notable are the environmental and social 

benefits derived from using local materials like wood and 

bamboo. The data validate that wood and bamboo 

significantly reduce the building’s carbon footprint compared 

to concrete or steel. This aligns with prior studies, which have 

estimated that bamboo can sequester carbon at higher rates 

than many conventional building materials [4]. The lower 

energy needs for manufacturing, combined with the region’s 

familiarity with bamboo craftsmanship, strengthens the case 

for scaling up its use. In addition, these materials’ biophysical 

attributes-lightweight yet sturdy-render them ideal for flood-
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prone terrains. The community interviews reveal that local 

acceptance is high, driven by both historical familiarity and 

cost-effectiveness. Incorporating these materials into modern 

infrastructure thus not only assists in lowering construction 

impacts but also aligns with the global shift toward bio-based 

economies [5]. One caution is the need for sustainable 

harvesting to avoid resource depletion, underscoring a future 

research area on the balance between local material demand 

and ecological conservation. 

  

3.2.3. Spatial Configurations and Functional Efficiency 

Traditional Wajo architectural layouts, emphasizing 

open communal areas, have proven conducive to 

multifunctional usage, especially in public facilities. This 

open arrangement allows for an easy transformation of 

communal spaces for events ranging from cultural gatherings 

to educational workshops. From a sustainability perspective, 

well-ventilated rooms reduce reliance on air conditioning, 

diminishing overall energy consumption [6]. Moreover, 

situating these open spaces near the river fosters a direct 

relationship with the water resource, subtly encouraging 

environmental awareness among community members. 

 

Adopting the same layout principles for new 

development fosters continuity with local building culture, 

thus reinforcing a collective identity. Urban planners globally 

advocate “placemaking” strategies highlighting local 

identity, an approach shown to increase civic participation 

and reduce vandalism [7]. Hence, adopting a spatial 

arrangement that resonates with local aesthetics and 

communal life can elevate the success rate of public 

infrastructure projects. 

 

3.2.4. Water Management and Drainage Systems 

Data from the results section emphasize that 

comprehensive water management underpins the success of 

river-based developments in regions experiencing high 

rainfall and seasonal flooding. Incorporating traditional 

drainage channels and modern methods (e.g., infiltration 

basins, biopores) effectively controls runoff while 

maintaining soil stability. This combined approach 

underscores a central theme: synergy between ancestral 

wisdom-where stilt structures and vegetated buffers mitigate 

flood risks-and contemporary engineering solutions 

(rainwater tanks, permeable pavements) fosters resilience. 

Such integrated strategies resonate with global examples of 

“water-sensitive urban design,” wherein green infrastructure 

(e.g., bioswales, constructed wetlands) not only manages 

stormwater but also offers ecological benefits like habitat 

creation [8]. In Paduppa, replanting bamboo stands along 

riverbanks demonstrates how local vegetation can act as a 

flood buffer while preserving cultural continuity. The process 

merges tried-and-true ecological insight with modern 

hydrological analysis. 

3.2.5. Renewable Energy Integration and Climate 

Responsiveness 

The data also underscore solar energy’s promise. With 

abundant sunlight in South Sulawesi, placing solar panels 

atop pitched roofs yields multiple benefits, from reducing 

operational costs to potentially selling excess energy back to 

the grid if policy frameworks permit. These findings echo 

broad consensus on the synergy between solar integration and 

vernacular design, as pitched roofs common in Wajo 

architecture naturally accommodate photovoltaic panels 

without extensive structural adjustments [9]. 

 

Moreover, the climate-responsive design approach-

ventilation aligned with prevailing wind patterns, shading to 

reduce direct sun exposure, and strategic orientation-

complements solar installations. Achieving net-zero or near-

zero energy goals for river-based facilities is more feasible 

when the building envelope already prioritizes natural 

cooling and lighting. In this sense, the cultural heritage of stilt 

houses merges seamlessly with 21st-century energy 

innovations, forming an example of how “low-tech” 

solutions (open windows, raised floors) can enhance “high-

tech” upgrades (solar panels, LED lighting). 

 

3.2.6. Preservation of Cultural Identity and Ownership 

Cultural identity emerged as a crucial dimension, as local 

communities expressed strong emotional attachment to 

architectural forms reminiscent of their heritage. When 

integrated thoughtfully, stilt houses or carved wooden 

accents become more than symbolic gestures; they anchor the 

facilities to a sense of place and ancestry. The results also 

implied that cultural resonance enhances the public’s 

willingness to maintain and protect new infrastructure. The 

intangible value of cultural pride thus translates into tangible 

outcomes in facility upkeep and tourism potential. 

 

Scholars in heritage studies argue that safeguarding 

intangible cultural heritage can spark socio-economic 

development by attracting cultural tourism and preserving 

traditions [10]. By weaving stilt-house features into visitor 

centers or communal halls, Paduppa can highlight its 

architectural uniqueness. This not only promotes local 

artisanship but also draws attention to sustainable building 

practices relevant to global audiences seeking alternatives to 

conventional construction. 

 

3.2.7. Social and Economic Dimensions of Community 

Participation 

Statistical findings revealed a positive correlation 

between community involvement and satisfaction, a 

phenomenon widely supported by participatory planning 

literature [11]. In line with the data, local respondents 

advocated for more inclusive processes, from the 

brainstorming stage (choosing materials and design) to actual 
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facility management (forming local committees to oversee 

cleaning, repairs, or water management). 

 

Such participatory models offer dual benefits. First, they 

build a sense of co-ownership: residents see these facilities as 

not merely imposed by external agencies but shaped by 

collective input. Second, the process creates job opportunities 

and skill development. Individuals trained in construction 

techniques or sustainable water management can potentially 

replicate these practices elsewhere, augmenting regional 

economic resilience. Over time, this approach nurtures a 

knowledge transfer cycle, strengthening adaptive capacity in 

the face of environmental uncertainties. 

 

3.2.8. Comparative Sustainability: Traditional vs. Modern 

The radar chart and comparative metrics presented in the 

results highlight traditional methods’ superiority in material 

sustainability and cultural alignment, while modern methods 

often yield better energy efficiency. This dichotomy echoes 

broader debates in sustainability science, where some 

advocate a “back to roots” approach, and others emphasize 

high-tech solutions [12]. 

 

In practice, a hybrid approach can exploit the best of both 

worlds. Traditional stilt designs can be paired with 

engineered, weather-resistant materials like bamboo 

laminates to ensure structural durability without abandoning 

the elevation principle. Photovoltaics and modern insulation 

can then be integrated to handle growing energy needs, 

ensuring facilities remain functional year-round. This 

synergy underscores that “traditional” and “modern” are not 

mutually exclusive but complementary. 

 

3.2.9. Adapting Local Architecture to Other Regions 

The results and subsequent interviews with experts 

affirm that the design principles showcased in Paduppa hold 

broad applicability. Tropical and subtropical regions 

confronting analogous hydrological and cultural challenges 

can adopt stilt houses, local materials, and rainwater 

harvesting. Yet, cultural translation matters. What resonates 

with local communities in Wajo might not directly suit 

communities in a different cultural context, even if the 

climate is similar. Hence, replicators must engage local 

residents to adapt form, ornamentation, or spatial 

arrangements to their unique customs [13]. 

 

Local capacity-building remains essential. The success 

story in Paduppa stems partly from a robust local crafts 

tradition. External agencies introducing stilt houses in a place 

lacking bamboo artisans or local carpenters may struggle 

unless they invest in training programs. The lesson learned: 

technology transfer or design adaptation demands a parallel 

investment in human capital to sustain success over the long 

term. 

3.2.10. Environmental Education and Long-Term 

Sustainability 

The emphasis on educational hubs within river-based 

facilities suggests a strategy whereby infrastructure 

transcends its physical function to become a locus for 

behavioral change. Embedding interpretive signage, hosting 

workshops on watershed protection, and conducting tree-

planting initiatives are impactful steps. Evidence suggests 

that such experiential learning fosters a lasting environmental 

ethic [14]. In Paduppa, for instance, participants in the study 

expressed pride in relaying local building customs to younger 

generations, framing stilt-house design as emblematic of 

resourcefulness and cultural pride. 

 

By merging public amenities with educational outreach, 

these facilities can sustain community engagement over time. 

The synergy ensures that environmental stewardship remains 

an ongoing conversation rather than an isolated event. 

Engendering a collective guardianship mindset can address 

pervasive threats like waste dumping or unregulated resource 

extraction, reinforcing that the river is an asset requiring 

communal protection. 

 

3.2.11. Towards a Broader Sustainable Development 

Framework 

Bringing all these insights together, the interplay of 

architecture, community engagement, and cultural identity 

paves the way for a more inclusive development model. This 

model resonates with the Sustainable Development Goals 

(SDGs), particularly those concerning clean water and 

sanitation (SDG 6), affordable and clean energy (SDG 7), 

decent work and economic growth (SDG 8), and sustainable 

cities and communities (SDG 11). The Walanae River 

initiative exemplifies how targeted, context-aware 

interventions can advance multiple SDG targets 

simultaneously. Additionally, from a policy standpoint, these 

findings encourage government bodies to embed local 

wisdom into regulatory frameworks. For instance, building 

codes could incentivize stilt-based elevations in flood-prone 

zones or offer tax exemptions for renewable energy 

installations. Such institutional measures would reinforce the 

community-driven impetus by providing top-down support 

for bottom-up innovation. 

 

3.2.12. Challenges and Future Research Directions 

Despite the success stories, challenges persist. Resource 

constraints may limit bamboo or timber supply if overused. 

Balancing ecological conservation with material demands 

requires coordinated land-use planning-a subject for 

subsequent investigations. Moreover, cost comparisons show 

that while local materials are cheaper than steel or concrete 

in raw form, logistics and skilled labor availability can vary 

widely. Hence, the economic feasibility of large-scale 

replication is context-dependent 



Muh. Arifin et al. / IJCE, 12(3), 67-78, 2025 

76 

4. Conclusion 
This research establishes that integrating traditional 

architectural practices, such as stilt-house designs, utilization 

of sustainable natural materials like bamboo and wood, and 

spatial configurations tailored to local environmental 

conditions, significantly enhances ecological resilience and 

cultural relevance of river-based infrastructure along the 

Walanae River in Paduppa, Wajo Regency. Empirical 

findings demonstrate that these traditional features 

effectively mitigate environmental challenges, notably 

flooding and riverbank erosion, thus confirming the research 

hypothesis. Specifically, stilt houses' elevation provides 

significant protection against flooding, while natural 

materials contribute to better thermal comfort, sustainability, 

and cultural acceptance. Furthermore, the spatial layouts 

employed effectively promote multifunctional community 

use and environmental awareness, positioning these 

architectural principles as essential components for 

sustainable facility development. 

 

Additionally, this study emphasizes the critical 

importance of active community participation throughout all 

infrastructure planning and implementation phases. The 

results demonstrate that involving local communities fosters 

a strong sense of ownership, reduces infrastructure 

maintenance costs, and enhances socio-economic 

opportunities through skill development and job creation. By 

effectively merging traditional and modern methods, the 

research offers a replicable, adaptable model that can be 

extended beyond Wajo Regency to other regions facing 

similar environmental and cultural contexts. Future studies 

should explore the long-term viability of natural material 

supplies, economic scalability, and systematic approaches to 

training local communities in sustainable construction 

practices, ensuring this integrated architectural approach's 

broader applicability and sustained success. 
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