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1 | INTRODUCTION  

 

The present report provides a written detailed description, complemented with the theoretical foundation supporting the 

decisions taken, of the project developed throughout the academic year of 2016/2017 in the discipline of Projeto Final 

em Arquitetura II, of the master degree in architecture of the Instituto Superior Técnico. 

With a deployment location in a country with climate, cultural, social and economic conditions different from Portugal, 

more specifically in Pante Macassar, a city in East-Timor, the reduction of the impacts at these levels, frequently observed 

in projects for developing countries with different economics and culture conditions, were a major concern of this project.  

The exercise also counts with a follow up from Pante Macassar’s official entities, providing an opportunity to integrate a 

multidisciplinary team for the development of the proposal, as well as establishing contact to a real client, and also with 

the local population and environment. With this integration and follow up is expected a more vigorous learning, resulting 

in more cognitive development and application of the knowledge obtained in the process of acculturation.  

Given the complexity of the proposed exercise is developed a work methodology structured in different and sequential 

phases, allowing a structuring of the work in research and investigation on the theme in study, inserted in the first chapter 

of the report, alongside a description of four case studies as a support for the decisions made throughout the development 

of the proposal; the second chapter is about the work site presenting a descriptive analysis and characterization, not only 

referring to its biophysical and territorial aspects, but also mentioning the actual observed building typology and 

population. The housing proposal and its development process are descripted on the third part of the report which is 

finalized with a brief conclusion about the obtained results. 

 

1.1 | THEMATIC FRAMEWORK  

 

The concept of habitation, used to refer the place where a human being lives in, has been a target of uncountable changes 

throughout the architecture history, converting itself in a widely discussed theme addressed by numerous architects in 

search of the composer elements of a dwelling. This search creates the opportunity of a better understanding, not only 

of the architecture itself, but how it influences the population and, as consequence, its activities according its needs. This 

discussion is in constant modification and development following the transformations that the architecture itself and the 

society are object. 

This report refers to the project in which the proposed program consists in a simulation of a family housing conception 

with deployment in the city of Pante Macassar, the capital of the Special Administrative Region of Oé-Cusse Ambeno, an 

enclave belonging to East-Timor, a country that after independence emerges as a developing economic power. 
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Several years under foreign dominance and the isolation from the rest of the country lead Oé-Cusse region to a scarcity 

of resources and a   lack of development. In these context, it is verified the need for public buildings, such as schools 

and hospitals, and also of a public sector support program which answers to the shortage of housing and the lack of 

quality of the existing ones. 

In this case, considering the target population and the deployment site, it is essential to take into account the development 

and approval of the project by the future users. Also, in a context of economic and social delay, regardless the solution 

found, the proposal must be adaptable to the needs of each family nucleus, meaning that it has to provide the same 

conditions under different circumstances, enabling simultaneously the creation of an easy replication model to be 

promoted by the public sector in response to the identified deficiency. By providing better living conditions, favorable 

conditions for a social development both at the family and society levels are also provided. Thus, the program proposes 

the development of modular and incremental housing for self-construction, guaranteeing a deferred contribution to the 

local economy and to the emergence of local entrepreneurship skills.  

In the elaboration of projects aimed at the development of a given region, as in this actual case of the Special 

Administrative Region of Oé-Cusse Ambeno, it is necessary to adopt a new project philosophy, based on the reformulation 

of housing programs and initiatives and in the management of natural resources. In order to minimize the social and 

cultural impacts, with an intervention out of the local context, it is mandatory the knowledge and assessment of the 

environment and of the population’s culture, respecting them under all circumstances and allowing the reduction of 

undesired impacts. Therefore, any intervention must enhance and preferably use local materials and techniques (Guedes, 

2015), without however lead to the actual lack of environmental comfort and unhealthy housing. Thereby, the renewal of 

constructive techniques and its adaptation to the requirements of efficient resource management must be addressed and 

studied taking into account the sustainability of the intervention (Amado et al, 2015). With the implementation of this 

new project approach, and through the use of adaptation strategies to the local natural risks and threats, it is possible to 

obtain a final result that, in addition of contributing to the formation of the local population, provides a social, cultural 

and economic development of the region. 
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2 | PANTE MACASSAR, TIMOR-LESTE  

 

The project presents a deployment with destination to the city of Pante Macassar, located in the enclave of Oé-Cusse 

Ambeno, in East-Timor. The Special Administrative Region of Oé-Cusse Ambeno is an enclave located in East-Timor, 80 

Km from the border between Indonesia and East-Timor. The enclave presents two different limits: Indonesia defining the 

East, West and South borders; and Savu Sea on the North one. Presently, there is a total of 72 230 habitants living in the 

817 Km
2
 of Oé-Cusse. 

In administrative terms, the enclave is structured as the rest of the country being divided in 4 sub districts – Nitibe, 

Oesilo, Passabe and Pante Macassar -, 18 “sucos” and 62 villages. Pante Macassar is the capital on the region and the 

bigger sub district (357.3 km
2
), accounting with the largest number of “sucos” (8) and villages (28), and a total of 35 226 

inhabitants (GEOTPU, Novembro de 2015). 

Oé-Cusse Ambeno is characterized by an irregular and mountainous topography that attenuates from the interior of the 

enclave to the coast, which is almost plain and regular. The climate of Pante Macassar is characterized as dry and warm 

and rainy, with a distribution of precipitation throughout the year quite irregular, occurring mainly between November and 

May, the rainy season, while the dry season extends from June to September.  Currently there is a rise in the sea level of 

around 9 mm per year. This value tends to increase as a result of climate change which, associated with the variations in 

temperature and precipitation values, alter the natural course of the two seasons felt in the area of intervention, 

exacerbating the risk of flooding. 

In situ observation allows grouping of the buildings currently present in Pante Macassar into four groups of construction. 

Thus, there is a group of buildings constructed with palm leaf and wood, featuring walls composed of leaf stalks of palm 

tree, and coverage of palm leaves; a second group where the construction is based on a system of half wall, in which the 

bottom half is made up of concrete blocks and the top half by leaf stalks of palm tree and the coverage made also by 

palm leaves; buildings of the third group are built with concrete blocks and palm leaf for the coverage; and a fourth group 

where the houses are built with concrete blocks and zinc plates for the coverage, with differences in the level of coatings 

- dwellings that do not present any type of flooring and others coated with paints of different colors. 

The area of intervention, at the biophysical and morphological level, but also at the architectural, cultural, social and 

economic levels, were analyzed and characterized, allowing the reduction of the impacts at these levels, frequent when 

implementing projects in countries with economic development and cultures other than those observed in our society. 

 

 

 

 

 



HABITAR
2
 | MODULAR AND INCREMENTAL HOUSING FOR SELF-CONSTRUCTION 

 

4 

 

3 | MODULAR AND INCREMENTAL HOUSING FOR SELF-CONSTRUCTION  

3.1 | Program  

 

The present project proposes the development, under a real context, of an architecture project for a modular and 

incremental housing for self-construction. 

In a context of struggling the current lack of housing as well as the future need of housing due to the relocation of the 

population whose current homes are deployed in areas of risk, modular housing needs to be not only affordable and with 

low environmental impact, but also socially and culturally appropriate. The housing developed should still ensure several 

aspects of sustainability, including high quality and comfort, an efficient performance allowing the reduction of water and 

energy consumption, a proper dimension to social, economic and cultural context of the area and flexibility in use, 

allowing changes either in function or in the arrangement of compartments. 

Focusing on a society in constant development and change, it is proposed the development of a modular and incremental 

housing T2 - with two bedrooms – which can be expanded up to a T4 – four rooms – when necessary. The T2 has a 

maximum total area of 60 m
2
, while the T4 features 80 m

2
 as limit area. It is also requested the inclusion of a common 

zone – room, a kitchen and sanitary facilities. Taking into account the need for comfort, the various compartments shall 

ensure the following minimum areas: living room: 16 m², kitchen: 6 m², sanitary installation: 4 m
2
 and rooms: 9 -11 m

2
. 

The program entails the incorporation in the design of a technical wall, working as its infrastructure core, which allows 

the supply of water, electricity and gas to housing, as well as a network of sanitation. 

 

3.2 | HABITAR
2

 | MODULAR AND INCREMENTAL HOUSING FOR SELF-CONSTRUCTION 

3.2.1 | CONCEPT 

 

The first line of thought is based in the desire to develop a project that, although replicable, is unique, because "every 

building tells a different story" (architect Renzo Piano) depending on the need and the desire of each future user, i.e. each 

family. Thus arises the momentum of a flexible and versatile project, which synthesizes the constructive process in a way 

that allows building by the general population. 

It is conceived the reduction of the set that makes up a dwelling to a single element, materialized through the development 

of a modular element which, when replicated and clustered, enables the formation of different structural and coating 

elements, that when associated to each other allow the construction of a housing. The use of this module allows for 

multiple combinations of different compartments of a dwelling, such as its magnification (or reduction) through the 

implementation of more (or less) rooms or, with the introduction of more modules, changing its dimensions. In this way, 

the use of a single element provides to the local population an enormous flexibility and versatility in the construction of 

housing, allowing adaptation to the needs of each family. 

The proposed housing project is based on a single principle/concept – a module, a dwelling, multiple combinations. 
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3.2.2 | MODULE-DESIGN AND DRAWING 

 

The development of the project begins with the realisation of the concept conceived and described earlier. The process 

of work begins with the design and conception of the singular element, to which proposes to reduce the housing set – 

the module. 

So begins the process of developing the module element, a set of doubts and questions arises, whose answers lead to 

the design and drawing of the element 

- How to build a house using only an element? 

- That materiality allocate to the module? 

- What are the most suitable dimensions for the module? 

- How to combine different modules? 

- How to solve the need for creation of spans? 

In response to the first question, there is the need to develop an element that represents both the structural core and the 

final finish of the building. The design of the module results from the union between the two main components of a 

building -the structure and finish.  

In search of the answer to the question regarding the materiality allocated to the module, which in the context of the 

present exercise leads to the search for indigenous material – from Timor-Leste, preferably from Pante Macassar - in 

order to prevent the importation of materials and, at the same time, have the necessary and appropriate features for its 

use, either as a structural element, or as a coating. Being necessary to take into account the natural hazards and climate 

of the city, characterized with a high presence of water, teak wood was chosen, due to its more appropriate behaviour and 

abundance in the local. 

The module is divided into two main parts, both of the teak wood – the structure and the coating. The structure consists 

of a square frame with two diagonal crashes, made up of square cross-section wooden beams joined together by wood 

dowels. The coating finishes both sides of the structure and consists of wooden strips attached to the structural element, 

once again, by wooden dowels. 

Is thus obtained a module element capable of supporting both structural and coating functions, with fixed dimensions of 

1.10 m side- value due to the constraint given by the incorporation of the technical wall and its dimensions. 

Facing the challenge of a dwelling with both easy and sustainable construction, meaning greater durability, arises the 

need for simplification of the construction process, as well as the reduction of metallic connection elements, which can 

compromise the durability of the element. In this way, the module presents a male-female docking system type. 
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Following the analysis of the elements necessary for the construction of a dwelling – floor, walls, the need for creation 

of spans - five teak wood simple design modular elements are developed –module wall, module floor, module door, 

module window and module guard –that allow, through easy manufacturing and joint, the construction of the desired 

object. 

The proposed standard elements system, when grouped and combined through a male-female docking system type, 

allows the construction of a housing, changeable and adaptable to the needs and evolution of each household. The 

designed system allows also to respond to the statement by the possibility of an expansion from a T2 – two rooms – for 

a T4 – four-rooms housing, providing a correct in-situ construction, without the need for skilled labour. 

 

3.2.3 | THE HOUSING ORGANIZATION AND THE LOT 

 

The program proposes the development of a modular and incremental housing for self-construction, assuming an 

affordable solution, appropriate to the target population and with a reduced environmental impact, i.e. with sustainable 

materials, regarding its durability and maintenance. 

Considered as main objective the acceptance by the future users, it is necessary to avoid a solution that constitutes a 

social, cultural or even economic impact. To this end, the knowledge previously obtained, not only in relation to 

architecture, but also to the population, constitute the most important contribution and almost the "starting object". 

Address climate change and its future threats, as well as the current flooding result of the seasonal rains, it is proposed 

a solution that promotes the adaptation to these conditions - the elevation, of about 1 m above the ground, of the dwelling 

on a platform based on teak wood piles. 

The housing is limited to the platform area, split into two cores – the social and the private nucleus. The option to separate 

the different cores resulted from observation of the functional organization of the current traditional homes. The proposed 

housing presents a blueprint that, although different, is very similar to the one the population is using, reducing the 

culture shock and increasing the chances of acceptance by the future users. The social core, deployed on the edge of the 

platform nearest the entrance to the lot, consists of a living room with an area of 22.40 m
2
, a kitchen of 8.90 m

2
 and a 

sanitary installation with 4.80 m
2
. The last two compartments are adjacent – creating the housing water core – in response 

to the need for incorporation of the wall technique, which works as the division between the two, ensuring the distribution 

of water, gas and electricity. The private core is located in the posterior platform’s area. 

The final form of housing arises as a response to the combination of intentions of maintaining a functional organization 

similar to the currently observed in residential architecture in the city of Pante Macassar, with the functions necessary for 

the subsistence that a housing needs to provide, introducing new functions with the incorporation of the technique wall. 

Thus, the form appears in conjunction with the function, according to Frank Lloyd Wright when he states that “Form 

follows function—that has been misunderstood. Form and function should be one, joined in a spiritual union”. 
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The heavy rains experienced during the rainy season require the construction of sloping roofs. Thus, it is proposed a 

single cover for each core, with a direction of flow to the exterior of the platform, providing a referral of water to the soil 

and avoiding the permanence within the platform.  

The cover presents a slight elevation in relation to the walls of the various compartments, allowing natural ventilation 

inside the housing, and complementing the existing cross-ventilation through the introduction of the spans.  

As a form of protection against the incidence of the solar rays in the built, the coverage extends in all directions in relation 

to the perimeter established by the compartments; it is also proposed the placement of pergolas, between the two cores 

and in the continuation of the entry in the social core. These elements, not only provides shading exterior areas, but also 

leads to a union between the two cores, providing an overview of the set as one, instead of a separate vision of 

unconnected buildings. 

It is proposed the possibility of expansion of the housing from a two bedrooms (T2) to a three bedroom (T3) and a 

maximum of four bedrooms (T4), providing an incremental housing, i.e. adaptable to the needs of its users, but without 

allowing the expansion in a disorganized manner with negative impacts in urban surroundings. Like Alejandro Aravena 

idealizes in the Quinta Monroy, expansion is allowed but with limits. The platform, built prior to the expansion, delimits 

the perimeter allowed for the construction of new compartments, controlling the possible expansion area provided for 

each family, preventing the utilization and occupation of spaces not intended for construction. 

The lot proposed for the new residential area is divided into several zones in a scheme very similar to the one currently 

adopted by the population: an area for the construction of the housing, next to the main entrance of the lot, and an area 

devoted to food production and animal husbandry in the back area. The placement of the housing along one of the 

boundaries of the lot gives rise to an area that in the future might provide a parking spot within the lot. 
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4 | CONCLUSION 

 

This report, developed in the discipline Projeto Final em Arquitetura II is a reflection on the work done during the 

2016/2017 academic year. It integrates the theoretical foundation supporting the decisions taken during the elaboration, 

drawing and design of the housing.  

The description and analysis of four case studies - the reconstruction of Banda Aceh, Indonesia, after the tsunami of 

2004, carried out by Uplink; Safe(r) House developed in Sri Lanka, in a partnership between Harvard Graduate School of 

Design, SENSEable City Laboratory and MIT; the set of social housing Quinta Monroy of the Elemental atelier; and the 

Pallet House, I-Beam Design - contribute to deepen the knowledge but also substantiate some of the decisions made. 

As a complement to the previous study and analysis of the case studies, an in situ analysis on the construction’s 

architecture of Pante Macassar was done. Knowing the importance of developing projects that respect the traditional 

architecture of a city, in particular projects aimed at the development of communities, and being fundamental the approval 

by the future users, the design of the solution emerged from the analysis of the vernacular housing, leading to the decision 

to separate the two nucleus of the house – the social and the privates ones – by creating two sets of compartments.  

Analysing the work and the proposed solution, and detailed, it is possible to observe the fulfilment of the proposed 

program– the development of a modular and incremental housing for self-construction for a deployment in developing 

countries. As described, the solution presented is based on a construction system possible to be carried out by the future 

users, namely by the family nucleus, without recourse to specialized labour – self-construction -, based on singular 

elements that combined and grouped give rise to the set that is the housing.  

With the conception and development of the different modules is achieved a solution that, instead of representing a 

standard and replicable model, can be changed and designed according the needs and style of each family nucleus, 

given the possibility of various combinations, allowing a different construction from family to family regarding the layout, 

organization and dimension of the different compartments and even to its number.  

The modular system even allows the housing expansion through the construction of more compartments, adapting to the 

changes and transformations that a family is constantly target. The fact that this expansibility is confined to the platform’s 

limits, allows the satisfaction of the needs and wishes of the population, preventing, at the same time, a disorganized 

growth of the construction in the surrounding areas, inside and outsider of the plot. 

The housing developed features influences from the traditional architecture observed in Pante Macassar, regarding to the 

organizational and functional system, as well the materials used, almost all indigenous. The presented solution intends 

to minimize the social, cultural and economic impacts, frequent when drawing up of interventions whose objective is the 

development, providing an easier acceptance by the future project users.  
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The use of a modular system and the docking system chosen – male-female type – allows a correct construction in situ 

by non-specialized population. This way, the project relies on prefabrication of the different elements, which leads to a 

slight increase in the final cos of the housing, but in the other way, allows a more efficient, quick and simple construction, 

giving less room for errors.  

In conclusion, the solution represents an appropriate answer to the exercise program and also to the social, cultural, 

economic and environmental issues identified at the project site. The proposal also provides conditions to an 

improvement in the quality of life of the population resident in Pante Macassar, contributing to the construction of a better 

future and where the self-construction solution can result in an increase in local skills and the strengthening of family 

economy.
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