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Abstract. Natural and local materials play a crucial role in conservation and 
environmentally friendly building practices, particularly in the construction of 
Bajo tribal houses along the coasts and small islands of Indonesia. This study 
investigates the utilization of these materials in Bajo stilt houses, which are 
uniquely adapted to their marine environment. The research explores the types of 
local materials employed—including wood, bamboo, and silar leaves—and 
analyzes how traditional construction techniques integrate environmental 
considerations and local knowledge. Data was collected through field 
observations, interviews, and drone mapping in three Bajo settlements. The 
findings reveal that the Bajo community continues to prioritize locally sourced 
materials in response to environmental conditions and natural factors, influencing 
the design of structural elements like columns, beams, walls, and roofs. This 
approach not only ensures structural integrity but also reflects a deep 
understanding of and respect for the environment. The study highlights the 
importance of preserving these traditional practices for sustainable coastal 
development. 

Keywords: Local Materials; Traditional Architecture; Sustainable Construction; Coastal 
Settlements; Bajo Tribe. 

1. Introduction

1.1 Background of the Problem 

Settlements, as collections of houses equipped with environmental facilities and 
infrastructure where community activities take place, are deeply intertwined with 
the socio-cultural characteristics of their inhabitants. This is particularly evident 
in island settlements, where unique adaptations to the environment and resource 
availability shape distinctive patterns of life. The preservation of these 
environments, cultures, and local traditions hinges on the sustainable and 
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judicious use of locally sourced building materials. Island houses, particularly 
those of the Bajo people, serve as vital shelters, providing safe and comfortable 
living spaces within a challenging marine environment. Furthermore, these houses 
and the surrounding environment support the aspirations of residents, contributing 
to their overall well-being and standard of living. The design and construction of 
island houses, therefore, should prioritize the sustainable and responsible 
application of local building materials, recognizing the vulnerability of these 
settlements to dynamic natural forces. 

However, the full potential of local materials for sustainable housing in Bajo 
communities remains underexplored. While traditional knowledge guides material 
selection and construction techniques, a comprehensive understanding of their 
long-term performance and environmental impact is lacking (Mulyati, A, 2023). 
Previous studies [cite relevant studies here] have highlighted the importance of 
local materials in mitigating environmental degradation and promoting cultural 
preservation. But questions remain regarding the scalability and replicability of 
these practices in the face of increasing environmental pressures and changing 
socio-economic conditions. Therefore, this research aims to address this gap by 
investigating the types, utilization, and sustainability aspects of local materials in 
Bajo tribal houses, with the goal of informing alternative, environmentally 
conscious designs that support the long-term resilience of these communities. 

Local materials, as readily available natural resources, represent a key component 
of sustainable resource management and environmental preservation. Their 
innovative use by the Bajo community as building materials reflects a deep 
understanding of their surrounding environment. This research seeks to formalize 
this understanding and explore its potential for broader application.Therefore, this 
research is guided by the following questions; 1.What specific types of local 
building materials are currently utilized in Bajo island homes, serving as both 
residences and workplaces, and how do these materials contribute to 
environmental preservation?; 2.What are the key stages involved in the traditional 
use of these local building materials, and how can these stages inform the 
development of sustainable and culturally appropriate alternative designs for 
island homes in Bajo settlements? 

1.2 Literature Review 

Homes in Coastal Settlement Areas and Small Islands. The coastal area is the 
meeting point between the land and the sea with the boundaries to the land and the 
sea determined by the boundaries of influence between the two. A settlement is a 
part of an area or place where residents (settlers) live, engage in work and business 
activities, interact with fellow settlers, and fulfill various activities in the life of a 
community [1]. A house building can communicate the needs of residents who are 
colored by life such as cultural, social, economic, and psychological [2]. Human 
interaction as a community can be viewed from social and physical aspects. From a 
social aspect, a community is a unit of society that is bound by the values that 
apply in that society, which can be in the form of family, neighbors, friends, or 
broader ties that can be formal or informal. Meanwhile, from a physical aspect, a 
community is a certain geographical area in a settlement. The settlement 
environment of water communities (islands) in their development is still tied to the 
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area where the settlement began to form historically [4] in [3][26][27][28]. 

Local Building Materials as an Effort to Preserve the Environment. Local building 
materials that are widely known to the public, namely bamboo, are non-timber 
forest products that have the potential to be developed into a source of raw 
materials for housing construction. The use of bamboo has very potential 
considering that the potential for wood is increasingly rare, while the wood 
processing industry is growing with large capacity. Bamboo also has a long history 
of use as a construction material in tropical and subtropical areas. Bamboo belongs 
to the Gramineae family (grasses) also called Giant grass, and is mature at the age 
of 4-5 years [6]. The government's attention to bamboo plants emerged after the 
major forest fires in 1997 in Kalimantan which destroyed more than 1 million 
hectares of forest land [7]. 

Use as a wall material can be made from woven or bamboo strips that are 
assembled, the construction is relatively lighter, and as reinforcement can increase 
the stiffness of the walls that are formed thinner. The final product in the form of a 
"bamboo house", can meet the needs of community housing with its advantages, 
namely: (1) the resulting housing unit is lighter, so it is relatively more resistant to 
the effects of earthquakes; (2) can provide an attractive appearance, thereby 
reducing the image as a house for the poor; (3) relatively more economical; and (4) 
can utilize the potential of abundant bamboo materials [8]. 

Bamboo is a very good alternative as a building material. Bamboo resources in the 
community are very abundant because bamboo grows easily in both lowland and 
highland areas. The use of bamboo as a building material for houses still has quite 
a lot of obstacles or problems, namely: (1) Bamboo as a building material is very 
susceptible to attacks by destructive organisms, especially dry wood powder 
beetles (quickly rotting); (2) People still build bamboo houses traditionally; (3) 
Lack of public knowledge about bamboo technology; (4) There is a perception that 
bamboo houses are identical to houses owned by the poor; (5) Bamboo is relatively 
flammable [9]. 

2. Research Methods
This research employs a naturalistic qualitative approach to investigate the
utilization of local materials in Bajo tribal houses in Kabalutan Village, Enam
Village, and Papan Village, Tojo Una-Una Regency. These sites were selected
using purposive sampling to represent diverse settlement morphologies and levels
of resource availability (justify the site selection criteria further). The research
relies on the researcher as the primary instrument, supported by auxiliary tools,
including drones for capturing aerial imagery and geographic data.Data collection
methods include; (1) Field Observations: Systematic observation of housing
construction techniques, material usage, and settlement layout. (2) Semi-Structured
Interviews: Interviews with Bajo community members, including builders,
homeowners, and local leaders, to gather insights into traditional knowledge,
material preferences, and perceived challenges. The interview guide includes
questions about material selection criteria, construction processes, and
environmental considerations (provide example questions). (3) Drone
Mapping: Aerial surveys to create detailed maps of the settlements, documenting
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housing density, material distribution, and environmental features. Data analysis 
will proceed using an inductive approach, involving the iterative coding and 
categorization of qualitative data until saturation is achieved. Thematic analysis 
will be used to identify recurring patterns and themes related to local material 
usage, environmental adaptation, and cultural preservation. Explanatory techniques 
will be used to contextualize the findings within existing theoretical frameworks 
and relevant research in related fields. The research will culminate in the 
development of 'local theories' or 'substantive theories' that are specific to the 
research area and provide actionable insights for sustainable housing design.  

 Picture 1. Research area Papan island, Kabalutan island and Enam island 
 (Source : field data, 2017, 2018, update data, 2023) 

3. Result
This section presents the findings of the research, focusing solely on the data
collected from the field studies in Kabalutan Village, Enam Village, and Papan
Village. Interpretations, comparisons with existing literature, and broader
implications are reserved for the Discussion section.

3.1 Bajo Tribe and Characteristics of Their Settlement 

Settlement morphology typology of 3 (three) settlement groups occupying land, 
coastal areas and waters. Settlements occupying land consist of various 
ethnicities, with a variety of forms of houses that are no longer entirely on 
stilts. The Bajo tribe generally occupies coastal and water areas, the condition 
and form of the houses are mostly in the form of stilt houses, using local 
building materials, simple systems and technologies and using local labor. The 
shape of the house is not only the result of physical strength or one causal 
factor, but the consequence of all factors including socio-cultural and 
modification of climate conditions, construction methods, use of materials, and 
technology [9][17]. 
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 Picture 2. Conditions of Settlements and Homes of the Bajo Islands Tribe 
     (Source: field data, 2017, 2018, update data, 2023) 

The research identified three distinct settlement morphologies: settlements 
occupying land, coastal areas, and waters. Settlements on land were found to 
be more diverse in ethnicity and housing styles, often deviating from the 
traditional stilt house design. In contrast, the Bajo tribe predominantly 
occupies coastal and water areas, where stilt houses constructed using local 
building materials, simple systems, and local labor were the norm. These 
settlements often exhibit economic and educational limitations, with high 
population density and challenges related to waste management. The 
abundance of natural resources like bamboo, coconuts, and sugar palm trees 
in these areas influences the choice of building materials. The residential 
environment is characterized by densely packed houses and limited open 
spaces. 

3.2 Use of Local Building Materials for Bajo Tribe Home 

The use of local building materials will save more costs (production and 
transportation costs) because they are potential that is unique, easily obtained 
from the surrounding environment, and environmentally friendly. Envi The 
existence of bamboo for building materials can be utilized as a roof 
construction for residential buildings in the islands. Bamboo can also provide 
a positive contribution to the community for family life, especially in 
building homes for families they will leave behind. Thus, through the 
utilization of bamboo products in large quantities by existing home industries 
and using bamboo materials in Tojo Una-Una Regency and its surroundings, 
it can be synergized with efforts to cultivate bamboo plants and the launch of 
local government programs in terms of sustainable environmental control 
[11][12]. 

  Figure 3. Availability of Local Bamboo Material Resources (photos 1,2) and Silar Leaves 
(Source: Field Data, 2017; 2018) 

The study consistently found that Bajo homes utilize locally sourced building 
materials. The primary materials include wood, silar leaves, gaba-gaba, and 
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bamboo. These materials are used for constructing structural elements such as 
support pillars, wall frames, woven walls, and roof. 

3.3 Structural and Construction Systems in Bajo Tribe Houses 

In general, the structure and construction of island houses as a place of 
residence for the Bajo tribe who utilize 'water space' build houses in the form 
of stages. Some Bajo people build their houses on the 'island mainland' as 
buildings without floors (simple semi-permanent building category). Houses 
with stage construction can be categorized into 3 (three) groups, based on 
size, building materials, structural systems [11].Based on the analysis of 
houses with stage construction, three categories were identified: large (70-
100 m2), medium (40-60 m2), and small (24-36 m2) houses. While most 
houses employed local building materials with economic value and 
durability, some utilized processed materials like plank walls and wooden 
floor beams. A discontinuous frame system was commonly observed in the 
construction of these houses, separating the substructure from the 
superstructure. 

3.4 Construction Implementation Technology 

Technology and building materials for pillars and or columns of island houses 
in the form of stilt houses, as a whole are carried out by adopting the 'local 
wisdom' of the Bajo community. The pile wood used is class I wood with 
very good resistance to sea water, in addition to the faint wood recommended 
in previous studies, 4 (four) other types of wood can also be used (with local 
names), namely; Togoulu, Sasakko, Jambu, and Kalangkangan wood 
[14][19]).These types of wood have a good reputation among local people 
because they have been tested both in terms of strength and resistance to sea 
water. The type of pile wood used is round with a diameter of between 15 and 
25 cm [19][21[22].  

Figure 4. Conventional Residential Pile Piling Technique; Pile/Column Cutting Technique at the 
Level of the Floor Face of the Residential House and Notches for Placing Floor Beams; 

Connection System on Piles/Columns, Details of Using Pile Shoes 
(Source: Najib, M, 2015 update field data, 2017, 2023) 

The manufacture of the body frame of the house begins with the manufacture 
of the body frame slof. After the manufacture of the sloef is complete, it is 
continued by assembling the vertical beam joints. Then the series of beams 
are connected with horizontal beam joints that will be used as supports for the 
roof frame. The body frame of the house and the roof that have been 
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completed are fitted with a one-meter high plank wall, the remaining two 
meters high are fitted with walls made of sago fronds/gaba-gaba [19]. 

Figure 5. Position of Floor Beams at Floor Face Height and Position  of Wall Frame 
(Source: Najib, M., 2015 update data 2017, 2023) 

The performance of the Bajo tribe's houses designed using local materials is 
believed to have good thermal comfort if supported by good opening designs. 
The opening design should be maximized as a whole on the floor, walls, and 
roof of the building so that the more gaps that are open on each side of the 
building, the air flow will last all day (24 hours) [16][20][22]. The use of 
rumbia roofing materials is common because it has gaps in each arrangement 
of woven leaves, but is very vulnerable (easily damaged) by strong winds.  

(1) (2) (3) (4) (5) 

Figure 6. Bamboo Trees (photos 1,2) and Rumbia (3,4,5) as Roofing Materials 
(Source: Najib, M, 2015, updated field data 2017, 2018, 2023) 

The technology and building materials for pillars and or columns of island 
houses in the form of stilt houses, as a whole are carried out by adopting the 
'local wisdom' of the Bajo community. The pile wood used is class I wood 
with very good resistance to sea water, in addition to the faint wood 
recommended in previous studies, 4 (four) other types of wood can also be 
used (with local names), namely; Togoulu, Sasakko, Jambu, and 
Kalangkangan wood. These types of wood have a good reputation among 
local people because they have been tested both in terms of strength and 
resistance to sea water. The type of pile wood used is round with a diameter 
of between 15 and 25 cm.  

The manufacture of the body frame of the house begins with the manufacture 
of the body frame slof. After the manufacture of the sloef is complete, it is 
continued by assembling the vertical beam joints. Then the series of beams 
are connected with horizontal beam joints that will be used as supports for the 
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roof frame. The body frame of the house and the roof that have been 
completed are fitted with a one-meter high plank wall, the remaining two 
meters high are fitted with walls made of sago fronds/gaba-gaba. The Bajo 
tribe uses wall materials from silar/gebang/gewang or tune leaves 
(Coryphautan Lamk), a type of palm plant. The use of rumbia roofing 
materials is common because it has gaps in each arrangement of woven 
leaves, but is very vulnerable (easily damaged) by strong winds. 

3.5 Development of Residential Design on the Islands 

Field surveys showed that houses were oriented in two directions. The 
direction towards the land side and/or the existence of circulation paths and 
the rear, to the sea. Most sides oriented to the sea had a veranda/terrace for 
resting and processing marine products 

4. Discussion

4.1 Bajo Tribe and Characteristics of Their Settlement 

The finding that the Bajo tribe primarily occupies coastal and water areas 
aligns with existing literature on their traditional lifestyle as "sea nomads" 
(Mulyati et al., 2023). The observed economic and educational limitations 
experienced by the Bajo people underscore the need for targeted interventions 
to improve their living standards. The high density of settlements and issues 
with waste management indicate challenges related to urbanization and 
population growth in these communities. 

4.2 Use of Local Building Materials for Bajo Tribe Homes 

The use of bamboo for building materials can be utilized as a roof 
construction for residential buildings in the islands. Bamboo can also provide 
a positive contribution to the community for family life, especially in 
building homes for families they will leave behind. Thus, through the 
utilization of bamboo products in large quantities by existing home industries 
and using bamboo materials in Tojo Una-Una Regency and its surroundings, 
it can be synergized with efforts to cultivate bamboo plants and the launch of 
local government programs in terms of sustainable environmental control. 

4.3 Structural and Construction Systems in Bajo Tribe Houses 

The documentation of size categories for the houses in the study shows how 
to categorize them for future studies, so that comparisons can be more easily 
made.The continued use of a discontinuous frame system highlights the need 
to focus on the substructure and super structure to improve the integrity of 
structures in the area. 

4.4 Construction Implementation Technology 

Given the wide variety of wood being used, the results have reinforced the 
local people understand the structural qualities that can ensure the homes 
survival in a harsh environment.The visual impact of using silar leaves as a 
material for residential walls is quite artistic, but for a long time of use, the 
walls of the house tend to look shabby. 
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4.5 Development of Residential Design on the Islands 

The common direction of island houses helps to emphasize how homes are 
generally located and will help for future studies to keep in mind. 

5. Conclusion
The use of local materials in the design of residential houses on the islands
includes; use of ‘fainting’ wood on pillars/columns; processed wood (planks and
beams) for floor and wall components of buildings; silar/gebang leaves and planks
for wall components of buildings, and bamboo (in the form of slats) for floor
components and roof coverings of buildings.

The process of building residential units is carried out with procedures in 
accordance with local wisdom, namely; a) preparation of fainting wood 
pillars/columns; b) pile driving/column driving; c) installation of supporting pillars 
and lateral force stiffeners; d) making the frame of the house walls; e) installation 
of the hood frame and roof covering; f) installation of floors; and g) installation of 
walls and door/window openings. 
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