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Abstract 

The final report focuses on modular, incremental, residential building in Timor Lest. This developing 

country has a legacy of hundreds of years of history marked by the occupation of several people, which 

is reflected in the society life and local architecture. After the preliminary survey of the climate, lifestyle, 

existing architecture developed during first semester in group of nine students which were continued in 

second semester the goal was to create a home project. In this stage step by step grow the idea of the 

incremental, self- build house project consisting on modular structure is based on local materials and 

establishing a sustainable relationship with the environment. To achieve designated at the beginning 

assumptions was needed to identify the main features in house scale of the local lifestyle and the major 

problems regarding the housing stock and living conditions. Interpretation of the study cases with similar 

problems and traditional architecture of Timor Lest, has always direct connections with economic, social 

and environmental contexts.  It the incremental building process based on assisted self-help that will 

have direct impact on material selection and building systems. Providing a solution for future that 

considers the development of the population, that is, the materialization of the solution need to ensure 

durability and possibility for future improvements. Considering a bioclimatic design and passive solutions 

regarding the local environmental conditions was applied local materials and self-construction solutions 

according the available technologies. 

KEY WORDS: 

Self-build, Incremental process, Modular housing, Sustainable solution, Timor Leste 

Introduction 

The main objective of this report is to present and justify the strategies developed during the academic 

year 2016/2017, within the framework of the Final Project II, included in the Integrated Master in 

Architecture at Instituto Superior Técnico. Process include several intervention scales, which are 

considered such as the municipality, local, neighborhood, quarter, square and  the project of the building. 

The Final Project II aims the development of an exercise based on a simulation applied to a real context 

– The Administrative Region of Oé-Cusse in East-Timor– in two sequential stages: 1) Urban project 

(semester I), and 2) Architecture project of modular housing (second semester), which is the main theme 

of the essay .The place of intervention is considered as a developing country. The difficulties in kind of 

places are much more complex and requires the implementation of detailed and much deeper analyzes 

of the needs and problems of the local population. Analysis and the existing information about region is 

one of the most important steps during all process of development. Given baseline allow for deeper and 

more accurate understanding of the strengths and weaknesses of the region.  It is very important to 

classify problems and threats that can be changed in the near future and those that are far-reaching. 

The research during first semester was performed mainly in a group of  nine people, giving the basis 

and possibility for creating individual, innovative and creative solutions for each stage of the project. The 

aim is to improve the quality of life, to offer solutions that respond to problems caused by natural, social, 

economic and historical factors in the short and long term. After collecting all analyzing and simulations 

resulting from previous stages were created final house proposal.  
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Characteristic of the problems  

The problems in the Oé-Cusse region are very complex. There are several factors that need to be 

considered separately in the urban design as well as in the home scale. Some of them have bigger and 

smaller meanings, but they are only contrasted together to give you the right solution. The main 

problems can be considered. 

Natural risks: 

1. Tropical climate - Due to the high temperatures typical of the areas near the equator, it is 

important to consider how it is possible to provide adequate shading in the direction in which 

the home is located, how to introduce a suitable natural ventilation system. 

2. Seasonal flooding and the continuing problem of waterborne waters - it is important to include 

land analysis and avoidance of floodplains, or to analyze the best possible infrastructure for the 

creation of controlled floodplains without damaging inhabitants and architecture. 

3. Earthquakes and tsunamis - it is very important to build new proposals in areas not affected 

by the tsunami and use appropriate anti-seismic structures. 

4. High moisture-moisture due to seasonal rain forces the use of construction materials that 

have the ability to quickly dry and should be remembered for their proper maintenance. 

Economic and social dangers   

1. Poverty-lack of financial liquidity forces local resources to be used, 

2. Lack of education and specialized staff - most of the population is characterized by low levels 

of education, which makes the house to be designed must be simple to build without the use of 

complex and modern technology. 

3. Personal reasons - many residents do not want to leave their homes and change their lives 

despite the fact that the architectural proposal can provide them with a better quality of life. 

Therefore, the proposal should be simple and thoughtful so that they feel at home while at the 

same time responding to all the above mentioned problems. Try to adapt as much as possible 

to the way residents live 

4. No access to drinking water and toilets - every home should have a well-thought out sanitary 

facility to ensure adequate personal hygiene and access to clean drinking water in adequate 

quantities. This is a very important aspect in the fight against mortality and morbidity in this 

country.  

The biggest problems are climate changes, temporary and permanent floods problems from the rivers 

and sea rise level, drastic weather changes in dry and rainy season not sustainable solution for existing 

coastline and networks. People who lives there has no access to clean water, they are living in bad 

house conditions, most of them is really poor and not educated. The identification of a problem and the 

consequent solution will have many paths, that might be more or less sustainable. The consequences 

can be visible in short term and in long term period.  First step was to identify the basic need. 
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Case studies       

The study of several cases related with the theme, was important in order to understand deeper how 

other architects have deal with similar problems like this which appear in Oé-Cusse in different parts of 

the world. The selection of these cases was based mostly on the intention to reflect about other realities, 

which are similar to this particular cases. In chapter are presented some references considered as 

important cases for incremental sustainable house development. A total of nine examples were 

presented, the first five of them were designed and built in the last five years and the rest are examples 

of older architecture. This is proof that the concept of sustainability is not a new phenomenon. 

 

1 Quinta Monroy Housing – Alejandro Aravena 

2 Casa O – CAPaLab: Mariano Airas Diez + Gonzalo Elizarraras 

3 NevHouse- Nev Hyman Company  

4 S House 3 – VTB Architects / Nobuhiro Inudoh 

5 Blooming Bamboo house- H&P Architects 

6 Aranya Housing- Vastu Shilpa Foundation, Balkrishna V. 

7 Palmyra House- Studio Mumbai 

8 A forest for moon Dazzler- Benjamin Garcia Saxe 

9 1K House- Pinwheel House / Ying Chee Chui 

 

Synthesis  

All mentioned examples, were presented in the projects and they are the answer for sustainable 

architecture needs. “Sustainable architecture have to satisfy all users so they can feel convenient in 

given place. Low- tech means designing building simply and harnessing the natural resources of the 

given environment. Light- tech is a challenge to use raw materials sparingly and whenever possible, 100 

% recyclable material” (Klaus, 1998). Is very significant to remember that the way how people live is 

affected by climate changes. Including the places where they live, the houses what they build and, the 

materials what they use and other aspects. That’s why many workable constructions are not equal 

because they are located in variety places on the world, but all of them have the method to please 

human wants and needs in ecological way. Always the purpose is to achieve thermal comfort. 

 „Thermal comfort is achieved when the occupants find temperature, humidity, air movement and heat 

radiation in their environment to be ideal and wish for neither warmer nor cooler, dried nor more humid 

air. (…) thermal comfort exist only within a small range of temperature fluctuation, this being at the same 

time the optimal thermal conditions for intellectual performance, presuming that other influencing factors 

are also ideal (air velocity, humidity, surface temperature, clothing, health, age, degree of activity.”  (Kim 

& Rigdon, 1998) 

The main assumptions of the sustainable architecture and ways of achieving them in a particular building 

presented in this chapter are described in table below. The results  shows that are some features which 
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are provided in every reference, such: possibility to extend according to incrementalism and flexible 

room design, using only materials able to achieve in final destination what reduce the cost of the 

investment. Providing thermal comfort by obligatory natural ventilation, that can be achieved in various 

ways half of the building were closing external walls, designing only small opening, other has fully 

movable walls what allow to create fully closed or open space. In every example is very important to 

has private space and feel safe and connect to local tastes and life of residents. Some of the projects 

has included other features which increasing quality of the building, depending from area where 

investment is planned, for example: courtyard where can be creating extra space for house, place for 

family integration, place where low vegetation improving natural ventilation are planned.  If construction 

is planned in places where exist danger of natural risk such floods are recommended to design raised 

platform on piles to protect direct house.  If house has to be build fast is better to use light, modular 

construction recommended for incremental house and in places where people do not know how to deal 

with more complicated construction and in places where is not building machine support. 

 

 

 

 

Action Project Number  

1 2 3 4 5 6 7 8 9 

Thermal comfort *Small size building - + +/- + + +/- +/- + + 

*Providing natural ventilation + + + + + + + + + 

*Providing extra shadow space  + - + + + +/- +/- + +/- 

*Providing high and low 

vegetation 

NI NI NI NI + +/- + + 

 

- 

*Avoid overheating through 

materials such metal. 

+ + + +/- + + + + - 

*Proper roof shape and angle + +/- + + + + + + + 

*Natural materials + + + + + + + + + 

Visual comfort *Connection to exterior - - + - + + + + - 

*Friendly materials + + + + + + + + +/- 

*Courtyard - + - +/- - + +/- + - 

Natural ventilation *Openings in front of each other + + + + +/- +/- + + - 

*Ventilation provided by roof NI - - - + - - + + 

*Proper building location 

according wind direction 

+ NI + NI NI + NI NI NI 

Optimal daylighting 

in every time during 

year 

*Operable windows - - + - + - + + - 

*Closed exterior walls with small 

windows 

+ + - + - + - - 

 

+ 

 

*Vegetation NI NI NI NI + - + + - 

*Wide roof + - + + - - - + - 

Table 1. Comparisons of references based on the characteristic features of the sustainability | 
 (Student analysis, 11.2017) 
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*Shutters - + + - + - + + - 

Proper Materials *Recycled materials  +/- + + + + + + + +/- 

*Local materials + + + + + + + + + 

Easy and fast build *Light construction - - + + + - +/- + - 

*Modular walls + + + + + - +/- + - 

*Prefabricated modules - - + + + - + + - 

*Simple construction +/- + + + + + +/- +/- + 

 *Only one floor - + + + +/- - - + + 

Flexibility *Movable walls + - + - + - + + - 

*Flexible room design + + + + + + + + + 

*Multifunctional + + + + + - + + + 

Flood protection *Pile construction - - + - + - - + - 

Affordability *Modular elements + + + + + + +/- + + 

*Avoid high- tech solution + + + + + + + + - 

*Materials availability + + + + + + + + + 

*Cheap construction + + + + + + +/- + + 

Incremental *Possible to grow  + + + + + + + + + 

Safety *Privacy + + + + + + +/- + + 

*Security + + + + + + +/- + + 

 

 

Proposal 

Considering previous analysis and collected information, inspired by added references were defined 

groups of features, which should include every proposal in urban and house scale to achieve sustainable 

solutions. To goal was to find the answers and the best solution for specific needs and problems. The 

first chapter in project report summarizes the work from the first semester and talking about objectives 

and proposal in urban scale – coastline project. Second chapter is about incremental house construction 

and describe very carefully in three stages all growing process of the project from analyzes to 

architectural details. All technical description and needed drawings are provided. This part of the report 

describes one big process, where each step born one after the other. Researching in urban scale gave 

possibility to interact in house measure with full awareness of threats and opportunities what is mean 

that the first semester was significant in term to understand and learn how to live and built in given 

region. Below are presented the steps to obtain the final solution.   

Coastline project 

Objective of the Final Project I was to create spaces for different kind of people, selected by age, hobby 

and work who are living together in Pante Macassar. The goal was to create sustainable architecture 

solution to improve quality of life and give opportunity for work and economy development. In first step 
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was taken into consideration mainly geographical information generated in QGis software and other 

which were described in first chapter of the project report. Plan of the coastline in Pante Macassar is a 

complex mission not only because of the size of intervention (4 km) but also because of compellability 

of existing problems and opportunities which we have to treat  in sustainable way to achieve balance. 

Significant issue were to think about urban area in terms of a system that promotes the enhancement 

of the connections between the city, provide on the entire length of the coast net of different function 

spaces but connected together by paths, bicycle roads and by water in boats. This way we can create 

straight connection between existing city center and new planned city center in other part of city close 

to existing port. The strategy provides new spaces where will can develop future tourism zones such: 

temporary museum, restaurants, trips to see coral reefs end other typical attraction in this area.  

Incremental house project 

The main objective is architecture project consists on the incremental, modular house, where the future 

occupant can expand his living space according to his needs and financial possibilities from T2 to T4 

type on safe an flood-free area. Clear and simple construction for occupant to build independent self-

build house including technical wall between the kitchen and bathroom and base on the local materials. 

The main block of the house is inspired by traditional Timorese architecture. Many houses built in 

Indonesia are in similar form with modern accent. There are a separate set of modules on a single 

platform around a centralized courtyard that forms a pavilion surrounding the landscape. The house is 

largely open to the interior and on the other hand, external facades are mostly closed to limit home 

overheating, details according construction and shape motivation will be described in next subdivides. 

At the front on the plot, the entrance leads one along a narrow pathway between the two structures, 

opening finally into the inner courtyard. The organic characteristics of the pavilion project are direct 

examples of aerodynamics (ventilation), physics (light scattering), biology (photosynthesis, planting). 

These solutions have an impact on the future behavior of the residents towards a greener living 

environment. 

Location  

During classes student had possibilities to choose one from four options to create housing project for 

this area.  Chosen area were strong motivated by project done in urban scale and were the continuation 

of new economic center development. In this proposal the buildings are located on a plot at a safe 

distance from the flood zones, and in the way to provide natural ventilation through the designed streets  

to create air corridors and adjacent to the economically leaning part of the city what is design the urban 

pattern. The Intervention area has the average size about 63 thousand meters squares.  There is 

planned communication lines for walking, vehicles and bicycles and  more 56 individual plots with 

average sizes of 30 x 18 m per family. In the rest of the area is planned additional green space and free 

space for future parking’s if there will be needs. In the project is planned street which is crossing flooding 

area and gives access to the main round. Besides selected private plots were designed public area like 

a sidewalks, commerce and green area where people can meet if they need and want integrate with 

neighbors in future. 
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Plot organization 

 

The functional layout of the plot is largely limited by cultural preferences. Many times in this type of 

culture it is hard to change the habits and way of life of the inhabitants. Although change can help to 

improve the lives of the family. At this moment research have information that each household only has 

a small plot of land surrounding their dwelling to grow food. Some families have planted maize, peanuts 

and vegetables, but as they wait for their first harvest they are reliant on larger family fields at a distance 

for everyday consumption and income. A number of residents raised chickens, and stressed that they 

were strictly not permitted to keep other livestock such as pigs, goats or cattle in the settlement to 

maintain hygienic living conditions. Once again, they turned to family relatives who had access to larger 

plots of land in the main village to rear animals and keep watch over them. The construction of the 

building is located on three sides with three meters from the plot boundary, while the back garden is a 

green area and agriculture field. Plots are planned to be separated by wooden fence. To avoid conflicts 

about properties. 

Program: 

All spaces are designed to meet ergonomic standards and the needs of local residents. The selected 

dimensions are intended to allow comfortable use of space and avoid wasting space. The basic program 

for home type T2 provides an apartment for 3-4 persons. It has a bathroom, a kitchen separated by a 

technical wall from the living room and two bedrooms. The full dimension of this type of the house is 84 

m2. If there is a need to increase the size of the house, the structure can be increased to the T3 or T4 

type, depending on the demand. The program of the T4 house will be similar in scope to the previously 

mentioned rooms but will be added two rooms that serve as two additional bedrooms. In this option, 

was foreseen also the extra space, which in the future can serve additional functions, garage, parking, 

shop or guest rooms. The total constructed zone for use in this solution is 127.7 m2, in both cases house 

is covered by a hip roof with the same constant pitch of 44.5%, which is not movable and not affected 

by any of the proposed option and is an integral part of the structure. The advantages are described in 

the section on roof construction in project report. Dimensions and shape of  all the rooms are designed 

in accordance with generally available and agreed standards for the size of rooms in single-family homes 

in order to maintain their comfort and convenience of use and ergonomics. The space is divided by their 

function in such a way that their interplay and use is of the highest quality and convenience. The layout 

of the rooms creates a closed shape. Due to the family way of life of the inhabitants of Timor, there are 

three types of spaces, whose shape and size can be modulated as needs arise. The space is divided 

into a quiet area to which the sleeping area, a private area that is only for residents and their integration, 

and the space generally accessible to guests and residents. The quiet zone, with the public area does 

not have direct contact, thus preserving the privacy of the inhabitants while at the same time the 

possibility of active living on the plot. The kitchen and dining room form a common module (10,74 m2) 

which is connected to the living where is located the main entrance to the house, is also separate by the 

modular wall from the bathroom to which the entrance is located from the other side where located is 

private zone.  Two additional modules which has two rooms each with 7,85 m2 and 12 m2 . 
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One of this kind of module is built in the T4 version. All the living quarters and the whole life of the family 

are cumulated under one roof. The interior of the house is a meeting place for the family and a sense of 

security. The guests are admitted in the porch located next to the main road. Within the range of the 

roof next to the entrance and terrace is planned free space for the future car park or an additional room 

to serve as a shop or warehouse however in the T2 type there is located a green area, where residents 

can focus on his work in a shady place, close to home.  

 

Construction and materials 

Light construction is suggested because is connected with demand for flexibility and easy for changing 

destination place. The house should be flexible and adjustable for different kind of use during his lifetime. 

Is better to use less vary materials because it will provide less energy consumption which gives lover 

cost of build and of use. This light wooden construction is corresponded and synonymous with speed. 

The results from faster handling of light materials by local people and no need to use heavy machines 

and complicated technologies. The skeleton construction as a frame system offers with a bit more 

weight-bearing pillars, the greatest freedom for room layout. Frame construction is visually and related 

with wooden pre-manufactured panels it is presents creative option for a variety of the interior design 

requirements. Were designed 7 types of modular slat walls carefully described in chapter “modular 

walls”. Overlap panel boards are most suitable solution because it is easy to install and transport. The 

ease of modular wall mounting makes it possible to change its type and function at the same time. Walls 

without openings or with one window opening are mainly designed in the facade of the building. Inside 

the house were used at least one or two opening working as the doors, giving possibility of open to the 

atrium and providing this way better lighting, also if there is a need creating additional open space 

without any barriers. Despite the fact that in Timor, there are several sources of materials available both 

on-site and off-site, mainly wood. It is used for the construction of lightweight construction as well as for 

reduced prefabricated elements and joints, the palms leaves perfectly works as a roof coverings.  

Building with renewable raw materials, mean using material growing in the area where the building is 

being constructed. In this case study means using mainly palm trees. Materials used in the toilet are like 

in other parts palm wood which has fast possibility to dry and strengthened with a protective agent does 

not absorb the water. 
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Conclusion 

The work presented in preceding paper describes the whole process to achieve final proposal of a 

modular house in Timor Leste. Each step had a big impact on the final solution. Preliminary analyzes 

made a group of students in a first semester allowed us to better understand the place where intervention 

will be done. Giving information gave the ability to distinguish threats, problems, and possibilities that 

were described in the SWOT analysis.  Where taken into consideration natural risks, habitants lifestyle, 

access to local materials, education level of the local people, and many others aspects. Study of cases 

mentioned in paragraph number three, allow to understand how other architects deal with similar 

problems in other developing countries. All of this stages gave the solution of the self- build modular 

house in Pante Macassar- which is sustainable solution for real human need. Project collecting solutions 

that provides the answer in term of thermal control, self-build construction, affordable building. 

Light construction built mainly from wood gives opportunity for fast build, without need of heavy 

machines and easy to do for local people without technical knowledge. Using local and reusing materials 

give opportunity to grow the economy sector. That’s means also that house is affordable and don’t need 

long time to be done. Specially valued solution for people whose house were destroyed during natural 

catastrophes. Modular form of the house let the family extend area where they live if there is a need, 

and movable walls build from the same type of module allow also to change in easy as fast way the 

function of the room. Natural ventilation is achieved through proper house position on the plot to the 

wind direction. Windows and doors openings allow the wind flow cross rooms and help to achieve proper 

temperature. Additionally atrium plays a very important role in this case. To avoid overheating inside of 

the rooms, roof has special wide construction to protect interior from the sun. Additionally green provides 

extra shadow. Roof construction is also done from a few layers to provide good thermal and acoustic 

isolation and protect house during rainy season. Closed shape of the building and movable opening 

allow for creating totally closed shape, what make construction stronger and help protect from strong 

winds and storms, also provides security during night and in the time when family is not in home, but it 

does not at the expense of visual comfort and connection with the environment because home can be 

also partially or fully open.  All house is elevated to protect house from flood danger, ground humidity, 

to give access to drainage pipe located under floor and to achieve additional ventilation, is also a 

protection against wild animals. House shape is inspired by traditional architecture of the Timor Leste, 

what can help with easier family adaptation in new house. All this features creates a final sustainable 

solution that satisfies the assumptions and objectives from the first phase of the project. 

 

 

 

 

 


