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Abstract  

 

The project report aims to present the analysis and solutions developed within the scope of 

the exercises carried out in the Final Project discipline, during the academic year 2016/2017, of the 

Master Degree in Architecture at Instituto Superior Técnico. 

The rapid growth of the global population and the increasing rate of migration from rural to 

urban areas in search of better living conditions represents an enormous challenge to all major cities of 

the developing world. It is happening much faster than the capacity to design, shape and manage urban 

settlements. Therefore, most of the new housing in these countries is being built informally, without 

sufficient infrastructure to ensure the standards for health and safety of its residents. 

This paper outlines the current situation in Oé-Cusse region, enclave of East Timor, where the 

lack of appropriate housing is well visible. The key features for the design were diagnosed through site 

analysis and research on existing cases, in Timor and in the world, in terms of an incremental process, 

sustainability and relevance towards the situation in Pante Macassar. 

The project purposes a simple solution affordable in price, with a unique design, which lets the 

occupant live in a convenient way and with economic possibilities in a developing community. As 

referred before, it considers the conclusions drawn from the case studies analysis. Furthermore, it 

presents a sustainable integrated approach for the population’s needs in Pante Macassar. 

  

Key-words  
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Objectives 

 

 

The main objective of this report is the presentation of the analysis and solutions developed 

within the scope of the exercises carried out in the Final Project discipline, during the academic year 

2016/ 2017, the Master Degree studies at Instituto Superior Tecnico. 

Project as cooperative work between students, professors, client, technical team and the 

population, is driven for administrative region of Oé-Cusse Ambeno, enclave of East Timor, which 

occupies an area of 817 km2, with 72230 inhabitants, where the population is mostly young, with more 

men than women and where the poverty has the big impact. Taken actions are divided into clear two 

faces: the urban plan and the incremental, affordable house design. 

The project is the real approach where several intervention scales are considered such as the 

municipality, neighbourhood, square and building. The context allows the development of skills in terms 

of communication, the identification of the problems and the proposed solution, that should be 

understood and well accepted by the future users of the project. The main goals are the 

acknowledgement and understanding of the real context, the evaluation of the risks and thus a wider 

approach through sustainable proposals.  
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The objectives and methodology where defined during the work process and are related to the 

problems, needs and opportunities identified through diagnosis.  

The project intends to find the answer for the needs and opportunities across available 

resources, facing the problems of climate characteristics, location and socioeconomic situation of the 

inhabitants. At the first stage, the proposal looks at the urban plan for restructuring and strengthening 

the coastal zone, with special emphasis on three public squares, with consideration of various aspects 

of intervention for decreasing poverty and increasing economy, addressing the issues of sea level rise 

through international establishment “retreat, defend, advance”. 

  The second stage of the Project focuses on the need for affordable housing and it aims 

to help the population work on quality of their lives. Facing the constrains of the tropical climate and 

poverty of the region, solution seeks for incremental process where the future occupant can create the 

house by self-build process, regarding his financial possibilities and extend the space as needed. The 

best direction of the roads, the location of urban elements and the best position of the building in terms 

of the wind direction and sun exposure needed to be chosen.  

 The house design takes into consideration the availability of local materials, the 

complexity of construction and proposed solutions, the possibility of incremental process and its 

efficiency, the solutions for flood prevention, sun exposure reduction, natural cross ventilation and the 

sustainable design in general. 

  Summarizing the proposal looks for SIMPLE solution in AFFORDABLE price with 

unique design, which lets the occupant live in CONVENIENT way and with economic possibilities in 

developing community. 

The difficult situation in East Timor and poverty of the population make them vulnerable and 

powerless regarding the natural risks and threats. Lack of skills and qualified features reflects on bad 

living conditions and health issues. The economic isolation of the Oé Cusse region from the rest of the 

country causes more problems.  

These alarming conditions are the reason to developed projects described in this report. 

 

Site Problems and risks  

 

The problems and risks in Oé Cusse are mainly caused by bioclimatic features and poverty of 

the country. The hazardous floods, landslides, tropical cyclones, droughts, fires were evaluated among 

the others and their significant influence on local economy.  

As referred before, high precipitation in a short period of time, causes the floods, along with 

the terrain morphology, contributing to the aggressive rise of the flow rate, striking agricultural fields, 

infrastructure and housing, contaminating water sources and increasing health problems. Exceeded 

water lines also wash the sediments into coastal zones, having huge negative impact on marine life. 

Coral reefs species are being affected and destroyed also by earthquakes, cyclones, water heating, the 

salinity decrease, therefore, it is significant to preserve them. 
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Intensive rainfall along with increasing loss of vegetal coverage of high slopes and 

deforestation, result in damaging landslides, creating dragging houses, roads and trees along. 

From the other hand, because of this irregular distribution of rain throughout the year and 

elevated temperature, during the dry season there are no surface water resources, what is critical for 

life activities and agriculture. Still, expanding agriculture for export seems like a promising idea, because 

of the large existing agricultural economy in Oé-Cusse. However, there is no much available area 

suitable for agriculture, is divided in small parts and households typically produce multiple crops for their 

own use. Very few households focus on specific product for commercial sale. This division of the land 

makes large scale agriculture challenging, with relatively unproductive farming techniques and 

problematic irrigation systems, but carries great economic opportunity. 

There is no commercial production of forestry products, although there is a large area of land 

available for this purpose. Besides this, it is usual for the population of Oé-Cusse to flame extensive 

bush areas, in order to create fields for agriculture, what promotes the degradation of vegetal cover 

(Amado, 2015). The people burn so many trees also because plants like palm trees do not give fruits. 

Being so, are removed regarding the believe that they are only taking out space, while in fact, these 

materials can be applied to housing construction, as well as acting as a solar shading strategy. The 

burning practice, both in agriculture and waste management, in a land without means or resources to 

combat a fire, represents a great threat, of the fire and environment pollution. 

Cooking is as well performed using the fire and wood, endangers its users through exhaust 

fumes that are inhaled, containing among other things highly toxic carbon monoxide. Harvesting of wood 

is not performed sustainable, eventually leading to a lack of firewood, deforestation and unbalanced 

wood industry.  

Oé-Cusse is characterized by its general lack of basic water supply, wastewater and solid 

waste treatment. This lack of structures triggers several environmental and health problems. Generally 

adopted use of septic tanks is polluting the essential groundwater sources, creating a problem that may 

compromise the use of water for long period of time (hundreds of years). The increased demand, due 

to rise of the sea level and high population may soon lead to the contamination of water sources by salt 

water coming from the sea. Is important to mention that, the current sea level in East Timor has 

increased by 9 mm each year since 1993. 

Thinking of appropriate solutions for the region, we must remember that it is a poor region, but 

with great possibilities. Proper management and the proposal for the existing condition will improve the 

lives of people. The promising opportunity exist in effective education and qualified, safe population, 

which will be able to work on self- development.  
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Case studies 

 

As mentioned in objectives the main goals of the project are to provide the sustainable 

approach in several intervention scales, such as the municipality, neighbourhood, square and the 

building. For better understanding some of the existing cases were taken into analyse, both in urban 

range and architectural one. In the chapter of problems recognition, the aspects to change, improve or 

eliminate were defined. The project requires the solutions which will consider the climatic issues, the 

risk appearance, the economic features and the population’s needs. The helping features were 

recognized though this research. In case of the house design the Timorese architecture was analysed. 

Selected caes aim to present the sustainable solution, cases in tropical countries and in developing 

countries. There are presented results of projects with incremental process and affordable design. The 

urban strategies, with integrated approach for informal areas, were also investigated. 

The success in this kind intervention can be achieved only through integrated approach. The 

project should consider changes, which will allow the inhabitants development, boost their economy and 

help to mitigate the threats, using existing resources and opportunities. The infrastructure, economics’ 

dynamic and integration of the community, both social and territorial play the key role. 

Through all the key words selected from case studies, several crucial features and strategies 

were defined. It is possible to divide them in few categories, related with bioclimatic design, passive 

solutions, sustainability, and more associated to construction, like materials, type and shape. However, 

some of the solution are closely connected. The figure below presents the most important and most 

common features, when talking about the case studies. 
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Thus, majority of the examples concerns the building with an option of incremental process, 

some of them with the flexible layout, which can be adapted for future uses, some with possibility of 

adding new elements, when the financial resources are find. To simplify and fasten the process of 

construction, the standardization and prefabrication of the elements were done, with assembly based 

on module. Most of the houses possess the frame, wooden or concreate structure, which carries the 

loads. 

To keep the low costs of the building the locally available materials play significant role. In 

developing countries usually, the cheapest and the most accessible materials are natural ones, like 

wood and earth. Use of the natural materials is closely linked to sustainable aspect of the house.  

To achieve the best thermal comfort and good sustainable performance the several solutions 

can be applied. The selected buildings focus on shading  strategies, using natural vegetation from one 

side and for better results, the elements like overhangs and louvers from the other. These features, 

together with oblong shape improve the cross- ventilation inside the house and integration with 

surrounding environment.  

The solar and heat protection are important. However, in tropical climate there is much more 

threats putting the house in danger. One of them is soil humidity and flood risks. To mitigate the negative 

impact of this hazards, the floor of the house is raised from the ground, creating the additional ventilation 

channel below. 

 

Framework 

 

Water front  

 

It is intended to develop an intervention in the natural territory for transformation of informal 

occupation, that currently does not have conditions or means to achieve an efficient performance level 

of development of human activities, through the effective establishment of three public squares that 

integrate the public space within the city. The formal and conceptual solutions must address the 

problems identified by characterization phase and diagnosis of the territory, with the aim of sustainable 

solution in terms of development.  

It is important to read the territory as a whole, understanding its vulnerabilities at 

environmental, social, economic and cultural levels, promoting physical support and landscape value 

and contribute to the resilience against climate change. 

The project started with complex research and analysis of the available information and data 

on the territory. The field trip with site study, both physical, geographical, biological and socio- economic, 

defined several problems, needs and opportunities. Based on acquired knowledge, the proposal was 

designed. 
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Incremental house unit for self- build  

 

The second part of the project consists on incremental housing, where the future occupant 

can expand his house according to his needs and financial possibilities, on the safe and flood- free area.  

  House design is based on the self- build, clear and legible for occupant to construct. The primary 

plan presents typology T2 expandable to T4, including technical wall between the kitchen and bathroom, 

which is a provided, solid element, with all basic infrastructure: water, sewer and electricity. 

The project includes affordability aspect, the use of local materials, bioclimatic and passive 

solutions to achieve the best thermal performance. This simple construction provide possibility for 

increment, replication and allocation in other areas of the region.  

The incremental house unit design base a lot on previous analysis. After the selection of the 

land for the development of the neighbourhood and to supplement the knowledge. the bioclimatic 

studied were carried out. These actions led to creation of urban plan and therefore, the house layout. 

Afterwards the house design and construction details were elaborated.  

  

 

 

 

 

 

 

Conclusion 

 

Strategies for Pante Macassar, as the urban center, characterized by fast growth of inhabiting 

the land in unplanned and informal way, took into consideration existing strengths and opportunities of 

the region, including primarily population in the transformation process.  

The project complements the existing functions and builds a comprehensive foundation, 

designed to enrich the daily lives of the population, particularly in the proximity to square, church and 

the school. New functions and socioeconomic densification in this area creating connections to other 

parts of the city, through the integrated approach. The proposal considers changes, which will allow the 

inhabitants development, boost their economy, help mitigate the threats and integrate the community, 

both socially and territorially.  

The house design is strictly related with several conditions of the local, considering all 

important features relevant for tropical climate house in developing country. The floor is raised up for 

protection from flood, creating additional ventilation space. The house is retracted from the road few 

meters for sound buffer, leaving a space for some vegetation, future car or trade, if there is a need. On 

back side there is a ground dedicated to agriculture, with possibility of individual irrigation drainage. 
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The layout is a reflection of existing living way of the Pante Macasar population, but in 

organised form and with elementary infrastructure. The basic form consists on the typology of T2 what 

corresponds to kitchen, living room, bathroom and two bedrooms. In reality, the people do not have their 

space, and the rooms are stuffy and dark. The project takes into consideration the need of additional 

space which can be adapt for family space, visitants or a study space for the children. The adaptable 

area is well- ventilated and on sunny side of the house, creating pleasant conditions for daily activities. 

The spaces in house are clearly divided into social and private, and one does not disturb the 

other. Living room can be extended if needed to accommodate new activities. The house has the wet 

core which is the only constant part. This is related with technical wall, which is prefabricated and 

imposes few conditions. The basic form can be incremented with more rooms to T3, T4 or more if there 

is a need and means. 

To achieve the best thermal comfort and good sustainable performance the several solutions 

were applied. The selected buildings focus on shading strategies, using natural vegetation, overhangs 

and louvers. These features, together with oblong shape improve the cross- ventilation inside the house 

and integration with surrounding environment.  

The whole living space is covered by extensive roof, providing solar protection. Especially 

designed openings allow to control the light and the quality of the air inside the building, giving the feeling 

of closed- open space. 

The construction predicts to be as simple as possible. To facilitate and fasten the process of 

construction, the standardization and prefabrication of some of the elements can be made.  

To keep the low costs of the building the locally available materials play significant role. Use 

of the natural materials is closely linked to sustainable aspect of the house and simulates local economy. 

The project has a lot focus points and interferences on many surfaces, meets the established 

conditions and uses the elements, that were presented in case studies. A comprehensive approach to 

the territory allows application of appropriate proposals, based on bioclimatic features and passive 

solutions, which primarily aim at the good of the local population at the short-term and long-term future. 

Summarizing the proposal looks for SIMPLE solution in AFFORDABLE price with unique design, which 

lets the occupant to live in CONVENIENT way and with economic possibilities in developing community. 

 


