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ABSTRACT 
Urban regeneration has been viewed as a path to a more sustainable city. In contrast with developed 
countries, where urban regeneration is seen as a renewal and adjustment to new trends, in developing 
countries it presents an opportunity to start from scratch. Aside from the pressing social-economic 
issues, several authors identify critical aspects in these informal settlements, these including: they are 
usually the only viable solution to transform the lives of the poorest in a meaningful and cost-effective 
way; and improvised solutions are within context and can use local resources and thus promote a more 
sustainable outcome. Thus, cities in developing countries can become a paradigm for urban 
development. This paper develops and discusses research on urban regeneration for developing 
countries based on the transformation of the informal into formal, within the framework of the 
sustainable city. A model to enable this transformation is presented. This model is designed at several 
scales, from policy to the actual physical transformation of the urban environment, creating a sequential 
process from concept to the implementation. The methodology combines a theoretical and empirical 
approach through the analysis of case studies and practical implementation. Public and private sector 
roles and actions are clearly defined and their physical results presented. Resulting urban options and 
the principles within the framework of the sustainable city as an inclusive “metabolism” based on 
social-economic and environment factors are discussed. The model is currently being implemented in 
the Oé-Cusse Region, in East-Timor, through a neighbourhood scale plan. 
Keywords: developing countries, informal settlements, sustainable city, urban regeneration. 

1  INTRODUCTION 
Informal settlements accommodate a significant percentage of the urban population, mostly 
poor, in developing countries. In fact, according to the United Nations (UN), 880 million 
people lived in urban slums in 2014 [1]. Massive migrations are leading people to move 
outwards, beyond administrative boundaries, because there is no viable alternative. Cities 
remain magnets for those seeking greater opportunities and a better life resulting in urban 
sprawl and densification. While Eastern Asia and Oceania have the highest percentage of 
land consumption for urban purposes from 2000 to 2015, Latin America and the Caribbean 
and Southern and Central Asia regions have become more densely populated but did it 
through much higher densities [1] which can indicate the prevalence of overcrowded slums 
within these contexts. Financial efforts target, mostly,  urban areas because urbanization is a 
major driver for development [2] and rural areas are left behind in national strategies and 
actions [3]. This situation enabled more internal migrations and thus a closed-loop in the 
urban–rural relationship [4]. 
     Informal settlements are often  rife with public health issues related to water and 
sanitation. [5], [6]. Moreover, food scarcity is also a problem that highlights two realities: 
according to some authors, “Urbanization processes are intertwined with nutritional 
transition because there is easier access to food of low nutritional quality at reduced prices” 
[7]. However, in rural areas, the lack of food due to the weak agricultural sector and 
vulnerability to natural disasters (e.g. heavy rains, floods, drought) result in food insecurity. 
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In fact, informal settlements (both rural and urban) are usually exposed to natural disasters 
or man-made hazardous due to the lack of regulation and available land. According to the 
United Nations, the increasing of natural disasters resulted from climate changes, affected 
about 211 million annually from 2000 to 2013 [8]. Fast development in developing countries 
also has other consequences such as consumption patterns. As developing countries get 
industrialized, the use of natural resources and materials increases [9]. Lack of regulation and 
the need of an urgent solution for the growing cities aggravates this issue. Energy 
consumption is a consequence of such problem: on the one hand, massive industry, in such 
an early stage,  and lack of regulation means huge amount of fossil energy consumption; on 
the other hand, low-quality buildings result in high consumption of energy to achieve liveable 
thermal comfort (ventilation, heating and cooling) [10]. In both cases, carbon emissions are 
high due to the industrialization process [11]. Moreover, sprawling  informal settlements is 
also associated with increased emissions of carbon dioxide and hazardous pollution namely 
due to the weak mobility network that is a major concern for the low-income population as 
Turner [12] pointed out on the importance to combine the housing location and the journey 
to work.  
     However, some authors adopt a positive perspective on informal settlements. Turner [12] 
states that these settlements are a successful solution to the housing deficit because people 
have managed to create shelter and employment with few resources. Moreover, Steyn [13] 
claims that, putting aside the low-quality of the buildings, informal settlements might be the 
starting point to solve the problem through a self-building scheme and the available 
resources. 
     Although there has been an improvement in addressing all these problems, informal 
settlements are still growing (about 28% over the past 14 years), which hampers the 
sustainable development of these territories and societies [14]. This paper presents a model 
for a sustainable growing city to be applied in the city-capital of Pante Macassar, Oé-Cusse 
Ambeno Region in East-Timor. Apart from being an enclave, extreme biophysical features 
and past conflicts have hampered its development. This territory is marked by informality, 
lack of infrastructure and weak economic sector. All daily activities occur inside the housing 
plot which results in a society and economy based on agriculture and small businesses. 
However, these features will naturally change due to the development that is taking place in 
this region. Land tenure is based on customary law which makes it unclear [15]. Rather than 
solving the immediate problem of housing and development, the model shown in this paper 
aims to create an adaptive and resilient approach to future economic and social 
transformations related to “growth” in its various meanings.  

2  LITERATURE REVIEW 
Informal settlements are, in fact, the only viable solution for low-income population [16], 
[17] which is unable to acquire a house through formal channels. These settlements are 
growing so quickly that the scale of the problem and all the factors that they integrate become 
hard to solve as a whole and thus require an incremental and integrated approach [18], or 
rather, a gradual transformation of the informal into formal. Moreover, most of the 
regeneration strategies for these settlements are dependent on the economic factor which 
results many times in non-adequate solutions and, most important, neglects the integrated 
definition of the sustainable city that combines all factors regarding human activities and 
natural environment [19]. Progress had been made regarding this issue through different 
approaches and methods that discussed in this chapter. 
     Urban regeneration assumes different definitions and meanings. Inceruh and Nalbantoglu 
[20] consider urban regeneration as a renewal of the territory by proposing the three R’s 
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approach – “Reuse”, “Recycle” and “Reduce”. “Reuse” means the upgrading of buildings 
and flexibility of their use, supporting operations such as urban settlement upgrading already 
applied in several contexts. “Recycle” refers to the revitalization of a building or place with 
a new purpose of use while “Reduce” is a wider consequence of such actions, that is, lowering 
the use of resources. These authors perspective follows Roberts and Sykes’ [21] approach on 
urban rehabilitation and renovation within a physical transformation of the territory. On the 
other hand, Couch [22] claims that urban regeneration moves beyond this physical 
transformation by adding the factors of the social and economic context. Alpopi and Manole 
[23] both agree with this approach by assuming that regeneration aims to solve not only the 
urban problems but, more importantly, to find a long-term upgrade of the social, economic, 
physical and environmental features of the intervention area, that is, what Donnison [24]  
pointed out as a “(…) coordinated way on problems and on the areas where those problems 
are concentrated”. Development of informal settlements is linked to urban growth [25] and 
after years of debate and discussion [21], [26]–[28] on the most adequate solution, several 
regeneration approaches have been adopted and are discussed in the following chapter.  

2.1  Approaches towards urban regeneration in developing countries 

Public housing provided by the State has been a common approach since the 1950s and, as a 
principle, has been an essential element in affordable housing policy. However, this approach 
is outdated within the current social and economic context of developing countries due to the 
bureaucracy, resource constraints and political instability [29]. The first flaw of this approach 
is the fact that all the responsibility is in one entity – the public sector. This means that it is 
dependent of public resources and thus is heavily dependent of budgetary constraints [28]. 
This factor also conditions the location of the new settlements that are often built in peripheral 
areas where the land is cheaper, but are isolated from city dynamic and economic hubs [27], 
[29]. Although the land is, in fact, cheaper, infrastructure provision becomes an expensive 
process because of the large extension of pipes needed to connect the settlement to the 
existing urban network [30]. Developing countries, in most cases, have weak public transport 
infrastructure which means that cars are the principle mode of transport resulting in high 
traffic and large amount of carbon emissions [31]. Therefore, it was recognized that the state 
was unable to solve the housing deficit and the urban problems by itself which resulted in 
shifting regeneration approaches [12], [18], [32]. This approach had evolved in several ways. 
Nowadays, the state assumes the role of a facilitator instead of a provider, that is, it supports 
regeneration through indirect actions within policies, regulation and incentives that 
encourage the private investment propitiates community’s self-determination [33]. 
     At the operative level, site-and-service schemes had replaced, in a way, this approach. 
This combines an indirect public housing provision supported by private investment, where 
the state provides greenfield land with basic infrastructure and facilities, and the private 
sector develops urbanization [18] or, within a self-help context, people build their own houses 
[34]. Although the public financial effort is lower, land value and infrastructure expenditure 
is still a problem [30], [35] and thus the peripheral location of most of these settlements [36]. 
Moreover, in site-and-service schemes, once given access to the land, people could freely 
build their own houses [18]. Naturally, the lack of technical skills and assistance lead to 
similar situations to the existing informal settlements [34] which result in the creation of an 
assisted self-building process during three phases: project; construction; and later expansion 
and upgrade [37], [38]. 
     At the policy level, several actions are highlighted. One of those actions is the expansion 
of supply of sites for new homes in existing residential areas through the identification of 
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vacant public land. This action is supported by rezoning policies, namely inclusionary 
zoning, where a portion of affordable housing is mandatory as well as mixed uses to avoid 
large districts becoming dormitories that are only occupied off workhours [39]. This 
perspective follows the ideal of the Neighbourhood Unit and the provision of amenities [40] 
In fact, this concept is directly related with the sustainable city principles by considering 
social, economic and environmental features: mixed-uses enables local economic dynamic 
while proximity helps on social cohesion and community identity; environmental outcomes 
refer not only to the green structure that is inherently linked to the concept [41] but also due 
to the proximity factor that allows short distances between residential areas and the rest that 
can be done by foot.  
     Moreover, these zoning policies also support diversity in housing types to provide a wider 
housing supply [42]. This policy has huge impact on building regulation and thus in one of 
the major operative method on regeneration: review of building codes and standards [28]. 
One of the main features of developing countries is the settled informal economy that is, in 
most cases, occurs inside the housing plot [43]. A review of building codes show that an 
efficient way to adequate building standards to these contexts as long as public health and 
resident’s safety is ensured. Economically and socially, this method has two paths such as: 
on the one hand, costs will be reduced due to the lower standards and thus avoid sudden rises 
in home prices and rents [28]; on the other hand, by keeping and enabling wealth generation 
within the housing plot, household income is ensured [43]. This method hampers 
development in an initial phase but the criteria of these standards should be carefully analysed 
to avoid creating housing stock similar to informal settlements with several consequences in 
terms of public health, thermal comfort and safety [44]–[46]. Zoning policies and the 
consequent review of building standards will support the upgrading approach informal 
settlements [2] [45]–[47]. This approach is a site-and-service applied in existing urban areas, 
avoiding the problems mentioned before. Although this approach is economically viable and 
socially accepted, land tenure is the major issue because, in most cases, it is unclear (most of 
the residents do not have land title or any other document) [48]. The other problem refers to 
the housing stock that does not have the needed equipment to connect to the public 
infrastructure.  
     This paper presents a model to transform the informal into formal that integrates several 
levels of approach, from policies to physical implementation thus combining governance, 
urban planning and architecture. 

3  METHODOLOGY 
This research combines both theoretical and empirical evidence, that is, a theoretical 
framework is established to ensure de adequacy of an empirical and holistic approach. The 
methodology has five stages. The first stage refers to context analysis, that is the creation of 
a database, based on empirical evidence and fieldwork through a survey method. The latter 
is based on Lynch and Hack’s model [49] to assess social, economic and environmental 
features of the territory. The survey method was structured as follows: General Site Context; 
Physical Data, Site and Adjacent Land (integrating geology and soils, water, topography, 
climate, ecology, risks and man-made structures); Cultural Data, Site and Adjacent Land that 
includes the residents and using population features (numbers, composition, social structure 
and economic activities), site values and rights regarding land tenure and zoning, heritage 
and subjective data such as people’s hopes, fears, wishes and preferences. Survey-method 
included a questionnaire to assess qualitative and quantitative from a sample (all the heads 
of the families living on the waterfront of the city – 45 households) based on established 
survey methods [50]. This method also included a survey form for buildings that was 
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complemented with direct observation. All this information was drawn from the community 
through their representatives. On the biophysical and statistical information, this was 
provided by the Regional Authority and validated during the fieldwork. Major projects 
(facilities, roads and infrastructure) was also provided by the Authority. All the information 
was collated in a GIS database. From this analysis, a SWOT analysis was created through the 
identification of the main needs and potential such as: key-points areas; areas to keep vacant 
and potential areas for development; ongoing changes and those likely to naturally occur; 
current and possible linkage areas where specific uses area desirable. This stage helps on the 
objectives to achieve and within the sort and long-term schedule. 
     The third stage refers to the theoretical approach to the identified needs and potential. This 
stage integrates the study of current approaches regarding urban regeneration in  
the developing world. A comparative case-study analysis is developed considering the 
advantages, the disadvantages and the flaws of these approaches regarding its context. 
Therefore, when designing the model, in the fourth stage, the following aspects are 
considered: (1) The territory has specific economic, social and environmental features – What 
are the main needs and potential? Can the latter be used to help solving the needs? (2) What 
kind of approaches are currently being applied in similar contexts? What were the failures 
and successes of such approaches? (3) The model’s Design should consider its sustainability 
as a whole – affordability and economic viability; social adequacy; environmental adaption; 
and the durability of the project itself. The final stage refers to implementation and 
management of the model to be presented in further research. This last stage will take place 
one year after the implementation of the model to analyse the outcomes versus the identified 
needs. The survey-method was also applied in this phase to assess the building and 
infrastructure condition, similar to the method used by Syukrizal et al. [38] as well as social 
adequacy. According to the results, the model might be upgraded in phase 4 within an 
ongoing and incremental process. 

4  SUSTAINABLE CITY: A MODEL TO TRANSFORM THE INFORMAL  
The developed model is implemented as part of a broader, incremental strategy where as 
more and more people gain access to both affordable housing and critical utilities such as 
water and power so does entrepreneurship expand jobs and opportunities begin to 
concentrate. In turn this concentration will elevate the need for other “urban” services such 
as public spaces to cater to the growing population. 

4.1  Understanding the context 

Pante Macassar is characterized by informality, a weak infrastructure network, precarious 
housing and low income. On land tenure, the process is based on customary law and the 
absence of planning regulation resulted in housing located in risk or vulnerable areas. Lack 
of infrastructure aggravates this situation. Although 100% of the city is covered by the power 
grid, most houses do not have the equipment to connect to it and thus diesel generators and 
wood are the main power source. The same applies to the water network which means people 
are still using wells to access drinking water. The worst case is the sewage system that does 
not exist at all and thus most people use private latrines. Lack of infrastructure results in 
several public health problems: Data from 2015 shows that the main diseases were 
respiratory infection due to dust from non-paved roads (incidence of 337 per year) and 
diarrhoea (incidence of 80 per year but during the rainy season this value increases) due the 
absence of sewage treatment. Malnutrition is also a public health issue, namely due to the 
absence of power and to the consequential ability to preserve food: within the region, there 
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is a prevalence of 12% and 15% of severe and moderate malnutrition, respectively, in Pante 
Macassar is about 16% and 10%. On the building stock, housing is very precarious due to 
the bad quality of materials and building systems: mixed use of natural materials (palm tree 
leaves, straw and wood) with composite ones (cement blocks and zinc). While the first are 
efficient regarding the climatic context, their durability cannot be ensured, and the second 
compromise thermal comfort. Regarding the latter, traditional building layout hardly helps 
on ventilation, lighting and cooling. The housing stock, where a household with several 
families live, is mainly characterized by a large plot that has the several functions separated 
such as the living room/bedroom, kitchen, latrine and storage. 62% of the households have 
built their own houses while the remainder paid or asked other people to do it. Usually, a 
small area for subsistence agriculture can be seen. On the social-economic assessment, 11% 
of the surveyed households have a small business in the housing plot. Source of income 
comes, mostly, from agriculture and/or crafts (weaving, carpentry and pottery) all within an 
informal economy framework. This represents 31% of the surveyed population of the sample. 
     Notwithstanding these features, some potential can be identified and thus leveraged. The 
self-determination of the population in building their own houses within a context of lack of 
material and financial resources. Multifunctionality of the housing plots is another major 
potential such as orchards, workshops and small businesses, that is, existing residential areas 
naturally combine mixed uses and thus enables inclusionary zoning to support the efficiency 
of the neighbourhood unit.  

4.2  Interpreting current approaches and creating the research questions 

Some constraints regarding the current approaches on regeneration can be pointed out as 
mentioned in section 2 of this paper. Therefore, the following constraints have been identified 
led to some underlying research questions: (1) The cost of land compromises the 
effectiveness of new settlements and site-and-service schemes, that is, peripheral areas result 
in high expenditures on infrastructure. – What is the potential to adopt an incremental process 
for infrastructure that considers a first phase of small-scale infrastructure that can be later 
upgraded within the public network? (2) Peripheral settlements result in social exclusion and 
economic stagnation because they are located far away from economic hubs – Can an urban 
model create its own economic cycle and thus ensure its autonomy? (3) Land tenure is always 
unclear in such contexts – Can an urban model integrate tools for land regulation by 
considering a combination between policy/governance tools and physical tools for this 
purpose? (4) In some cases, infrastructure does exist but the building stock does not have the 
required equipment – Can an urban model provide a physical element that ensure this 
equipment and thus the connection to infrastructure network? (5) Adjustment of building 
codes is an important measure to cost reduction and functional adequacy – Can an urban 
model provide housing not only for shelter but also for other compatible functions to 
propitiate self-development of the dwellers? (6) Food insecurity is a common problem in 
informal settlements because people cannot preserve food and low purchase power hampers 
the acquisition of nutritive food – Can an urban model ensure food security? 

4.3  Transforming the informal into formal 

The model envisages the transformation of the informal into formal. For this purpose, an 
inclusive approach is required, that is, an approach that considers several levels, from policies 
to the house itself: (1) Policy; (2) Governance; (3) Territorial Management; (4) Infrastructure; 
(5) Technical Wall; (6) Incremental House. At the policy level, a public partnership is settled 
according to the Amado et al. model [18]. The public sector defines the intervention area 
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regarding territorial aspects such as: proximity to the existing urban area/settlement and all 
its services; natural risks (floods); topography; winds and solar radiation. This will ensure a 
sustainable location for the urbanization: this new area will make use of the existing services 
but will also tackle needs; natural risks (flood areas) will be assets for food production and 
thus providing a new source of nutritious food as well as a formal source of income 
(profitable area); topography, winds and solar radiation will help on bioclimatic solutions 
both at the urban and building scale. The next step refers to inclusionary zoning based on 
mixed and complementary uses that will define the number of consumers and thus the 
revenues. Inclusionary zoning must consider density parameters. Both factors will contribute 
for the sustainability of the new urban area through the following outcomes: mixed uses to 
generate local economy and avoid long journeys between workplace/school and home 
(maximum distance of 800 m); these mixed uses are based on the existing ones, that is, local 
social and economic features are boosted and thus the adequacy of the intervention increases; 
densification allows less expenditures on infrastructure and less time and energy 
consumption on journeys between workplace/school and home (net dwelling density of 48 
dwellings per hectare). After land valorisation by the public sector, private sector provides 
housing, services and commerce (the latter will complement the small vendors within the 
housing plots). Moreover, inclusionary zoning defined by the State also establishes that a 
percentage of private investment should aim affordable housing within a rent-to-buy scheme 
for those that can afford it. In the other hand, the public sector should provide social houses 
for those that cannot. With this shared effort, the state will be able to channel its investment 
towards other critical areas. This action will have, as major outcome, social inclusion as far 
as social mix is mandatory and thus gentrification and social exclusion, that could be seen in 
site-and-service schemes, is avoided. 
     The second action refers to plot division, local roads and infrastructure network based on 
the inclusionary zoning and densities previously considered. It is important to point out the 
assessment of land tenure. Therefore, plots will have varying sizes and functions and mixed 
uses are encouraged, whose the only criteria is that these functions cannot compromise public 
health and safety. This premise will not only leverage existing economic activities but also 
create new ones which will transform, gradually, the informal into formal. At an early stage, 
and considering that the population have low-income or no income at all, services exchange 
is encouraged to propitiate entrepreneurship and local economy (potters will provide their 
service in exchange for agricultural goods). The design of the infrastructure network is a 
major action within the process. This network includes the provision of an infrastructure core 
inside each plot – Technical Wall (Fig. 1) – that will ensure not only access to basic 
infrastructure (water, sewage and energy) but also a structural element within the building 
process of the house based on assisted self-help. On the infrastructure, density and thus 
consumers are the main criteria: In some examples, small settlements do not justify huge 
investments in infrastructure, and community-scale infrastructure becomes a viable option 
(e.g. bio sand filter, wetlands and biogas settler). These might be gradually upgraded to 
centralized systems in accordance with the settlement’s development and growth. After 
acquiring a plot with the Technical Wall, people are free to build their own houses according 
to the predefined guidelines and parameters. This will ensure the quality of the building 
system and a healthy home thought bioclimatic solutions (solar radiation, ventilation, natural 
lighting and cooling/heating). In terms of layout, the Technical Wall is the core of the house: 
it has all the water, sewage and energy equipment (pipes, cables, meters and switchboards) 
and corresponds to the kitchen and bathroom wall. This wall can be connected to community-
scale infrastructure such as composting toilets, bio sand filters, wetlands and biogas settler 
and later connected to the public network.  
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Figure 1:  Technical wall. 

5  CASE STUDY 

Fig. 2 shows the model application in Pante Macassar in the Oé-Cusse Region, East-Timor. 
This is a neighbourhood of 113 families (around 530 people according to an average of  
5 members per household), of which 7 families are already resident in the location. The plan 
combines varying housing plot types. The variation is related to the available area for 
complementary uses such as agriculture, small businesses and workshops. The plan also 
integrates the necessary components to establish a functioning and sustainable 
neighbourhood unit such as facilities/public space, open space and an agricultural area to 
support the neighbourhood. Although the primary focus was the self-sustaining aspect for the 
neighbourhood, the wider city context was also taken into account. A plan cannot be designed 
in a vacuum and therefore the balanced between different activities, open space and so on, 
had to be married to the existing citywide needs and opportunities. 
     As we are dealing with an environmentally vulnerable area, affected by floods and crossed 
by intermittent water courses, zoning design considered the adequate easement for flood 
protection. Therefore, the plots located in the eastern part of the new area have large 
courtyards to protect against possible risks. Moreover, the plan considered agricultural areas 
to be used by the community adjacent to the water course (13,000 sqm). This equates to 
roughly around 120sqm per family. Although it is not expected that all families use this area, 
it is important as a complement for food security for some less advantaged families. It is also 
critical to note that most native residents, that are expected to populate the new homes, are 
mostly self-employed in some kind of agricultural activity. This plan also contemplates  
7 larger plots for commercial activity. Today, most commercial activity in Pante Macassar 
occurs in a kind of home-made small shops. To increase economic activity and plan for future 
development, these plots would have a building with the necessary infrastructure to support 
all types of commercial activity both in the present modes (informal) to more regulated forms 
of commerce (formal). 
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Figure 2:  Model application in Pante Macassar, Oé-Cusse Region, East-Timor. 

     Regarding the basic infrastructure, and considering the local context, several options were 
analysed. The adopted solution takes into account the fact that the surrounding urban areas 
has a planned wetland system that can service this area and the incoming population needs 
(an area with about 8000 sqm for 1000 inhabitants). Each Technical Wall is connected to the 
grid that will itself discharge the sewage into the wetland treatment system. This grid can be 
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later connected to a future public sewage network. With regards to the water system, a 250 
CUM reservoir (bolted steel tank) has been proposed (considering a consumption per capita 
of 120L/day and an average of 5 members per household). As in the sewage system, the 
Technical Wall connects each house to the water supply network, that can be later upgraded 
into a centralized system, and can also quantify individual consumption (as each Technical 
Wall comes with pre-installed metering capabilities), which will, in the future, allow the 
distribution of costs according to the consumer-pays principle. Regarding the power network, 
the city is already covered, however, the existing housing stock does not have the equipment 
to connect to it. The Technical Wall will not only ensure this connection but also quantify 
individual power consumption though an energy meter, similar to the water system. 
     The urban design incorporated several aspects to improve quality of life maintenance costs 
as well as other advantages. A large majority of homes are oriented north-south to take 
advantage of the small, yet important, breeze emanating from the sea. This provides cooling 
and ventilation to outdoors and indoors spaces. Streets are lined with medium to large trees 
with wide canopies to provide shading to homes (lowering cooling costs) as well as 
pedestrians. It is worth noting that this plan achieves a very low footprint. Overall, around 
20% or less of total plot areas are occupied by impermeable surfaces. This generates 
advantages in the functioning of the water cycle through increased infiltration of rain water. 

6  CONCLUSIONS 
In this paper an integrated planning process was designed and implemented in a remote 
region of East-Timor. Even though the plan was designed for the main city of the region – 
Pante Macassar, the fact is that the existing homes and structures are either unsanitary or in 
disrepair. Regarding infrastructure these are non-existent. This situation led to the choosing 
of a type of site-and-service approach that is based on a single-element – the technical wall. 
     This approach brings several positive aspects such as the ability to use both local resources 
and manpower/workers, with the necessary training and logistical preparation. The 
Increasing of overall density and therefore justify some necessary facilities through a larger 
user base. Minimize costs by focusing on the technical wall to provide all necessary 
infrastructures. Adding flexibility to a planned community, which is always a challenge, 
through a participated and self-driven process of construction around the infrastructure core. 
Preparing future governance by integrating metering solutions in the product itself and thus 
facilitating control and costing analysis (since most of the utilities, when existing, are now 
free but will transition into paid in the near future). Furthermore, to achieve a sustainable 
outcome the plan integrated several strategies and solutions. In the environmental dimension 
the plan envisages several areas for risk mitigation through appropriate land use and 
occupation, mostly agriculture and grasslands. In economic aspect, the plan implemented a 
very flexible mixed use zoning approach (to enable “in-house” workshops and small stores), 
with the “central” avenue destined for larger commercial activities. Socially, the 
neighbourhood unit approach, which took into account the wider area and sought to create 
the necessary social facilities within walking (around 800m) distance is critically important 
as most residents today don’t have a vehicle for more distant travel. The governance aspect 
of the sustainable approach is focused around the concept of the technical-wall as a unit for 
analysis and metering as well as the need, which is a pre-requisite of any plan, to legitimize 
land ownership and building rights which, at the moment, does not exist in this region. This 
approach, designed strategically in a holistic and integrated manner but whose designed is 
then developed from the bottom (technical-wall) up (plan design), is well poised to improve 
the quality of life of Pante-Macassar’s residents and is flexible and durable enough to endure 
the coming decades of expected social and economic changes in the region. 
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