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Abstract. This paper discusses the issues unravelled by The UN’s Cities without Slums Campaign which has
been inappropriately communicated across Africa as a project to eradicate slums. Focusing on the Sub Saharan
capital of Angola, Luanda. The theme equally explores the 3S’s concept in Architecture � Social, Sustainable
and Standard solutions � aiming to develop a Social Housing Program, called MUSSUS, in the context of
UN-HABITAT and Proficient-EU concepts of slum-upgrading, including bioclimatic design and communal
work. The concept of ZEB house is also introduced, including renewable energy systems, and passive design
techniques. Mass-construction of houses is achieved, by modular standardisation, but providing adaptability to
each family’ needs. The main goal is to provide the community with the tools to change their environment,
significantly improving quality of life.
1 Introduction

Currently, architecture is failing to respond to the issues of
informal settlements � slums. Slums are today a heavy
reality in the developing world � where the rural exodus
phenomenon hampered the immigrant population integra-
tion by the urban planning process. Impoverished settle-
ments have become a dominant reality in emerging cities,
as the urban growth gains momentum, urging great scale in
situ slum-upgrading programmes. Today, we can identify
two main schools of thought, in terms of approaches on
solutions for slums: ‘CitiesWithout Slums’ in Africa [1] and
‘Right to the City’ in Latin America [2]. Both parties
confront one another since ‘CitiesWithout Slums’ endorses
slum demolition and eviction, opposing proactive and
participatory actions, which are the basis of the ‘Right to
the City’ campaign [3]. The experience of African countries
demonstrates that slum clearance is not a solution to their
proliferation � since the population has no means to
resettle appropriately � resulting in their displacement
rather than elimination, thus forming an endless vicious
cycle.

There is still a significant lack of information on
sustainable urban and building design for slum renewal in
the African context. As environmental awareness becomes
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the core topic of our century, it is important to associate the
refurbishment of slums with mainstream sustainability
practices and policies. In addition to avoid the recurrence of
inappropriate sustained practices, ignorantly considered
ideal. Is it conceivable the upgrading of progressive slums
in Sub-Saharan Africa that can solve its environmental and
quality issues while adapting its formulation to actual and
upcoming needs?

The research process started with the consultation of
selected bibliography to improve the knowledge on slums,
social issues, and community programmes existing in other
in developing countries, with conditions similar to Angola.
A field work was also carried out on Luanda’s musekes,
involving questionnaires and interviews. Together with the
analysis of case studies based on the 3S’s architecture �
Social, Sustainable and Standardised � these steps served
as relevant references in developing the final project. The
ECOTEC and VELUX software were used assess energy
and environmental performance, leading to an optimized
modular prototype.

2 Framework

2.1 Overpopulation

Indeed, Srivastava and Singh [4] emphatically state that:
“Migration from rural areas is the root cause of increasing
slums”.
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Nonetheless, the overpopulation and economic injustice
concerns present in Africa make slums an acute problem
with unprecedented dimensions. Although the continent is
not alone in facing such challenges, is certainly at the
forefront of the struggle [5]. The numbers of people living in
slum conditions are still growing corresponding with
the population increase. Joan Clos, executive director of
UN-HABITAT, states that Africa “as the fastest urbanising
continent in the world, is not only confronted with the
challenge of improving the existing slum dwellers, but also
the challenge of preventing the formation of new slums”
which is associated with population growth [6]. According
to the United Nations by 2030, half of Africa’s population
will live in cities and two-thirds of that growth will take
place in slums. [7]. For instance, Kinshasa is the fastest-
growing city in Africa, expecting a 46% population increase
(around 4 million people) adding to its population, in 2010,
of 8.7 million. However, the cities of Abuja, Bamako,
Luanda, Lubumbashi and Nairobi are all expected to
surpass these numbers and grow by between 47% and 50%
in the next decade, while the cities of Dar es Salaam,
Kampala, Mbuji-Mayi and Niamey are projected to grow
between 50% and 57% [6].

Currently, many African countries are still struggling
to reverse the tide of slums, even though most of them have
managed to impact their living conditions substantially.
Which is the case of Egypt, Libya, Morocco that have
nearly halved their total number of urban slum dwellers,
and Tunisia that has eradicated them completely.
Furthermore, Ghana, Senegal and Uganda have managed
to reduce urban slum populations by 20%, and 75% of
Nigeria’s population that lived in slums in 1990 reduced to
61.9% in 2010. Similarly to South Africa, where slum
numbers dropped from 46.2% to 28.7% of the population
[6]. The prominence given to urbanisation as the driving
force behind the proliferation of slums in Africa could
indeed be attributed to the continent’s phenomenal urban
transition. In 1950, 14.5% of the population of African
countries resided in urban areas; by 2007, the level of
urbanisation increased to 38.7% [8]. A major consequence
of this demographic shift is the urbanisation of poverty �
whereby the concentration of poverty is moving from the
rural areas to urban centres [9].

Finding ways to improve slums will be one of the most
demanding problems of the 21st century for African
governments [7].

2.2 Colonialism and duality

The issue of slums that affects the continents of South East
Asia, South America and Africa, are all marked by a
common event in history � which is the Colonisation1 of
their territory. Before colonisation, Africa had its own
forms of commerce, science, art and other measures of
1 In the preface of “Colonialism: A Theoretical Overview”, [10]
defines Colonialism as “a relationship between an indigenous
majority and a minority of foreign invaders (…) the lives of the
colonized people are made by the colonial rulers for a distant
metropolis interest. Rejecting cultural compromises, the coloni-
zers are convinced of their own superiority (…) to rule.
civilisation. The colonist nations brought the concept of
three Cs: Commerce, Civilisation and Christianity. As
followed, the western way of living was imposed and
branded as an elevation to the state mankind existed in
Africa. Colonisation reshaped the whole structure of
Africans way of life; economical, social, philosophical
and politically. Therefore, many of Africa’s current issues
are inherited from that [11]. Furthermore, beyond the
knowledge transmitted occasionally from colonialists to the
indigenous African population, all surplus from production
activities and natural resources were harvested and
expatriated. Without colonialism and its consequences,
Africa would more likely have developed differently from
what it is today � through trade, knowledge-sharing and a
move towards industrialisation� in line with the Industrial
Revolution. More importantly, Africa’s riches would have
remained in Africa and expectantly used to develop the
continent’s infrastructure [12].

A large majority of the problems associated with the
actual structure of metropolises in Africa � where
the existing slums are poorly built � is associated with
the Africans lack of connection with ancestry conception
and construction knowledge, which is organically crafted.
In the meantime, the western conception standards are
largely adopted, forcedly imitating the European models�
the acculturation process endures after independence � as
these are seen to be themost contemporary and correct way
of practising architecture. This pattern disregards to
acknowledge that architecture should be shaped by its
environment and cultural lifestyle. Moreover, as noted by
Mr. El Hadj climate change will interact with urbanisation
in unpredictable ways [13]. This scenario could potentially
make Africa the most modern-conscious continent in the
world. If only the continent, as a whole, avoiding the same
mistakes � instead of emulating the western models
indiscriminately � they could evolve and accomplish
better. Since climate change is proven imminent as it is,
sustainability is the fresh model of the future, and as so, is
becoming more and more implemented everywhere.
Therefore, Africa as a continent could become a pioneer
in setting a great example to the world.

2.3 Slum spreading and disparity

The global assessment of slums undertaken by the [14]
shows that 828 million or 33% of the urban population of
developing countries resides in slums. In sub-Saharan
Africa, 62% of the urban population resides in such
settlements [9]. African cities tend to be sprawling and car-
dependent, however, the vast majority of Africans cannot
afford cars. In order to maintain affordable housing close to
their source of income, people are often forced to remain in
slums, this dynamic explains why slums often sit next to
staggering wealth [7]. The ever-widening gap between rich
and poor is symbolised by the disparity of the living �
social, political and economic environment. Which is
reflected in the contrasting urban forms � exclusive gated
communities developing side by side with slums
(UN-Habitat, 2015). A recent report advises African
countries to plan their cities, in order to avoid mega-slums
and vast areas of deprivation developing across the



2 Gentrification is a process of renovating deteriorated urban
neighbourhoods by means of the influx of more affluent residents.
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continent. Since the current “pattern is (...) oceans of
poverty containing islands of wealth.”, conditions in African
cities are now the most unequal in the world [6]. Over the
past 50 years one can distinguish four basic phases in the
approach to slums [15];

1950s�1970s

– The destruction of slums was justified by urban
managers by appealing to the ideologies of modernisa-
tion and decolonisation. This radically destructive
approach assumed that the existence of slums was only
provisional, a consequence of a transitional process
generated by a strong rural exodus [15].

1970s�1990s

– International organisations such as the World Bank and
UNICEF promoted the upgrading of slums as a strategy
of developing informal settlements. This new strategy
pretended to reaffirm the rights of slum dwellers to
‘normal’ forms of citizenship. TheWorld Bank’s support
for slum upgrading owes much to the work of John
Turner [16], whose had argued based on field observation
in Peru, that the solution to slums was not in their
demolition, but in improving the environment. If
governments could improve the sanitary conditions
and environmental quality of slums, then residents given
their organizational skills and resourcefulness would
gradually improve their houses, especially when encour-
aged by the security of tenure [16]. The adoption of slum
upgrading strategies marked a radical change in official
attitude towards slum and informal settlements. However,
the extreme complexity of public policies and population
increase made such measures difficult.

1990s

– The growing consciousness of environmental problems
led to a sharper focus on extreme environmental
degradation in slums and the resulting risks for their
inhabitants. Strategies of slum rehabilitation and
resettlement were meant to integrate the concerns
regarding pollution, diseases and high- risk lands [15]. In
1999, theWorldBankandUNCHS(Habitat) formedanew
organisation, Cities Alliance, aiming African country
governments on the need to upgrade their informal
settlements and to accommodate slum-upgrading within
city developing strategies [3].

2.4 Gentrification: a vicious cycle?
2.4.1 Why cannot slums be cleared?

African governments often see slums as an eyesore and the
land is regularly claimed as State’s property. Consequent-
ly, people are simply evicted and expected to find new
homes. Yet, when slums are demolished, other ones become
more crowded, as new housing is often too expensive or
isolated from services for slum residents to benefit [7].
According to Sumila Gulyani, a World Bank researcher,
slums tend to improve when their residents have an
incentive and the money to invest [17]. If people either
owned or rented their property for long periods of time,
they would improve and maintain their surroundings.
The problem with many African slums, she states, is that
people rarely live in one place for more than a few years [7].

Is well noted that the slums are not going to solve
themselves, and the governments’ compliance will result in
the propagation of slums � due to urban population
density growth. However, the refurbishment of excluded
areas often leads to the gentrification2 of informal
settlements. This is a common and controversial topic in
politics and in urban planning, as it improves the material
quality of a neighbourhood, while also forcing the
relocation of established residents and businesses seeking
lower-cost housing and stores [18]. Despite increasing the
attraction to the related infrastructure, the material
investment can lead to population displacement. This
issue is dominating the debate about gentrification�which
is promoting new discussions about progressive approaches
� that can fairly distribute the benefits of urban
redevelopment strategies [19–22].

2.5 Slum upgrading and slum eradication

Slums have been portrayed as institutional failures in
housing policy, public utilities, local governance and secure
tenure. Over the past five decades, authorities in African
countries have adopted several strategies to tackle the
informal settlements issue. These approaches include;
forced eviction and demolition; resettlement or relocation;
slum upgrading programmes; and most recently, the
adoption of enabling strategies [9].

In turning a blind eye to slums, governments pursued a
programme of low-cost housing, as a strategy for meeting
the needs of low-income households. The belief was that
such programme � sustained by high and steady economic
growth� will result in the elimination of slums. Despite its
laudable objectives, the programme failed to meet the
housing needs of its intended beneficiaries. Firstly, very few
houses were built in relation to the existing deficit.
Secondly, the houses built were unrealistic of high
standards, and thus very expensive for low-income families;
such houses had to be retargeted to middle and high-
income households to ensure cost recovery. Thirdly, in
many countries, the programme was bedevilled by the
proliferation of fraudulent practices during various phases
of implementation [9].

In comparison to previous slum strategies, upgrading
programmes occurs with minimum loss of physical assets;
disruption of livelihoods and social support systems. A
review of slum upgrading programmes in Africa over a 30-
year period reveals certain fundamental shifts. Although
upgrading programmes have produced some impressive
results, they have been criticized on several grounds, which
include [9]:

–
 Failing to have a citywide effect;

–
 Low levels of investment incapable of rectifying decades
of neglect and deterioration;
–
 The adoption of a project-oriented approach that failed
to ensure the necessary follow-up maintenance of
upgraded infrastructure; hasty planning which allowed
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for little or no input from beneficiary communities,
thereby resulting in lack of ownership and reluctance to
pay for improved services;
–
 Inability to address the more fundamental supply
constraints of land, finance and building materials; weak
institutional and financial mechanism as evidenced by
the high dependence on external funding;
–

3 The Brazilian domestic notion or norm that there should be a
‘right to the city’ for all dwellers to fully enjoy urban life with all
its services and advantages � the right to habitation � as well as
taking direct part in the management of cities � the right to
participation.
4 Slogan launched by Cities Alliance to promote progressive
measures against propagation of slums.
Absence of any clear policy on poverty reduction.

All of these factors have limited the effectiveness of
slum upgrading strategies in Africa.

3 ‘Right to the City’ vs ‘Cities Whitout Slums’
In order to institutionalise slum upgrading and rectify its
associated problems, the World Bank and UN-Habitat
have initiated two major programmes. These are the Cities
without Slums (CWS) action plan under the auspices of the
Cities Alliance and the Slum Upgrading Facility (SUF) [9].
It is in recognition of the challenges posed by the
proliferation of slums, that Target 7.d of the Millennium
Development Goals (MDGs) � in association with Cities
Alliance � sought to significantly improve the lives of at
least 100 million slum dwellers by the year 2020 (UN-
Habitat, 2003). The slogan ‘Cities Without Slums’ was
launched, however, the 100 million mark only represented
12% of current slum dwellers, as the African continent is
expected double its population every 15 years, such modest
target could hardly make a dent on the magnitude of slums
[3,23].

In addition to substantially improving the lives of slum
dwellers, concerted efforts should be made to provide
adequate alternatives to new slum formation by prioritis-
ing slum prevention programmes and proactive planning
[23]. The ‘Millennium Development Goal 7 target Eleven’
goal of improving the lives of residents of self-produced
settlements is a complex and contradictory theme. The
campaign’s communication with the slogan “Cities With-
out Slums”, triggered a series of unintended approaches to
the initial objective. The central concern is the ambiguity
of communication and misinterpretation inherent in the
formulation of Target Eleven and the absence of corrective
guidance for African countries. The Task Force sought to
prevent the interpretation of “Cities Without Slums” as “as
a policy to block urban migration and demolish slums” and
to promote proactive and participatory approaches [24].
However, the endorsement of slum demolition remained
prevalent and even legitimised legislative support for
evictions, and a shift towards proactive and participatory
steps have been difficult to achieve. In the case of MDG 7
Target Eleven, the normative ideal is that cities should not
have slums. Nations adopt and support norms at the
international level, resulting in “standard behaviour”
between regions. The role of the UN is “to serve as a
forum for discussion and creation of norms” [25]. However,
the discussion can be limited by the fact that norms have a
“prescriptive quality” [26]. This implies that “by definition,
there are no bad norms” once accepted or internalised,
norms should not be questioned. In the case of MDG 7
Target Eleven, the normative idea is that cities should not
have “slums” and the slogan “Cities Without Slums” cannot
be promoted without challenging the “Right to the City”
norm. The global campaigners, norm entrepreneurs and
academics promoting a ‘Right to the City’3, in the first
decade of the new millennium, have not taken rigorous
issue with the ‘Cities Without Slums’4 norm. Mainly
because the ‘Right to the City’ movement emanates from
Latin America where the ‘Cities Without Slums’ norm did
not take root in local politics, contrary to Anglophone
Africa and parts of Asia.

The “Right to the City” is an idea and a slogan that was
proposed by Henri Lefebvre in his 1968 book ‘Le Droit à la
ville’ and that was recently claimed by progressive social
movements, thinkers and local authorities. The rule that
there should be a “right to the city” for all was thus
developed, and even in countries like Brazil, written in
federal law. However, this movement had more influence in
Latin America and is completely unknown inAfrica.Where
government entities declared that following the goals
launched by the MDG within the 10-year target, they
would join the rest of the world in order to progressively
eradicate ‘slums’ [27]. The interpretation of the MDG
Seven Target Eleven has become the norm and standard
behaviour in several African countries. In relation to
‘slums’, economic policy and strategies are driven by the
global urgency for cities to compete with each other to
attract global investments [28]. In other words, we have
two normative languages with opposite interpretations and
campaigns, which seek a solution to the same problem. In
addition to its contradictory interpretation, the slogan
“Cities Without Slums” opposes the formulation of Target
Eleven in 2 ways:

–
 The goal is to improve the lives of people living in slums,
improving the homes and conditions where inhabit.
Following the concept of slum applied in the 1870s, where
British legislation enabled local authorities to rebuild
housing [29]. In cities such as Rio de Janeiro, where
physical improvement has been practiced on a scale, the
improved favelas remain visually distinct from the fabric
of the formally planned city, maintaining characteristics
that define urban exclusion (e.g. Project Casas Melhor-
adas, Mozambique).
–
 The goal admits to improving the life of 10% of the
affected population, even if reached, the remaining 90%
will continue to endure precarious conditions [30–32].
Cities with economic transformation power avoid the
modernization of informal settlements, preferring to
relocate the oldest informal settlements to the urban
periphery. This is a deliberate act, as urban policymakers
argue that even modernized ‘slums’ contribute little to
the urban economy when compared to private sector
ventures (e.g. GTRUCS, Luanda and KENSUP, Kenya)
[33].
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The Target Eleven � with the ‘Cities Without Slums’
slogan � did not follow the trajectory that other MDGs
followed from 1995, and remained uninformed by activism
against eviction, slum demolition and poorly conceived
relocation programmes.Meanwhile, UN has been pressured
from its member states to translate its initiative, reforming
the conception of the destruction of slums a promoting
achievable andmeasurable goals in order to satisfy member
states eagerness for practical results [3].

Currently, the World Bank and UN-HABITAT are
actively promoting the security of tenure approach. In
particular, UN-HABITAT in 1999, adopted the Global
Campaign for Secure Tenure as an advocacy instrument
designed to support secure forms of tenure for the poorest
segments of the population. The Campaign encourages
negotiation as an alternative to forced eviction, and the
establishment of innovative systems of tenure that
minimize bureaucratic lags and the displacement of the
urban poor [34]. There are several benefits associated with
the security of tenure approach [35]:

–
 It addresses the tenure insecurity in established slums,
which otherwise would translate into a vicious cycle of
construction, demolition, eviction and reconstruction;
–
 It encourages the provision of urban services that were
previously absent;
–
 It motivates residents to invest and contribute to the
management their built environment;
–
 It ensures social cohesion in cities.

Furthermore, tenure regularisation programmes in
developing countries are often limited to a few settlements
� which do not guarantee a long-term solution to the
proliferation of slums � in order succeed tenure regularisa-
tion programmes must be implemented on a large scale [35].
3.1 Slum-upgrading testimonies

The mindset shift regarding slums allowed new approaches
to emerge. In 2003, the Kenyan government and UN-Habitat
signedamemorandumofunderstanding that led to theKenya
Slum Upgrading Programme. KENSUP aims to improve the
infrastructure and housing of 5.3 million slum dwellers in
Kenya and in other areas of sub-Saharan Africa [36].

The selected slum was Kibera, and the first step to
improve the housing was to replace the existing shacks with
modern high-rise buildings, allowing previous owners the
possibility of becoming the new holders. Before the
demolition process, residents were issued ID cards, which
provide them with a right to live in transitional housing set
up by KENSUP. When completed the new housing units
will still remain unaffordable to some, even though the fees
are relatively low. This poses a problem to Kibera residents
who know that KENSUP is not a UN handout since
it receives allocations from the national budget [36].
However, Kibera dwellers are challenging perceptions by
responding to the conditions of slum living with mind-
blowing innovation. For instance, the farmers are counter-
ing the challenge of food insecurity with an unusual form of
urban farming � sack gardens � that are filled with
manure, soil and small stones to grow kale, spinach, onions,
tomatoes, vegetables and arrowroot. Likewise, the youth
have used graffiti as a response to the threat of political
violence in the slum. In 2013 a youth art project called
“Kibera Walls for Peace” pre-emptively spray-painted 10
carriages of a commuter train and painted a series of public
murals in high-profile locations around Kibera, all aimed at
easing tensions between different ethnic and political groups
and encouraging peace [36]. Upgrading Africa’s largest slum,
Kibera, has taken more than a decade, but the process is
changing the conversation about how to handle informal
urban settlements. In a sense Kenya has paved a way, setting
a good example, for other sub-Saharan countries. As the
government of Niger has established a $3 million budget line
for informal upgrading and Ghana is following suit and
finalising a framework for anational slum-upgradingprogram
� with a priority focus on its capital Accra [36].

Similarly, the Angolan Government is currently working
in improving the slums � musekes � of its capital, following
the 2014Master Plan of Luanda (PDL). TheTechnical Office
for the Urban Reconversion (GTRUCS) of Sambizanga and
Cazengamusekes is one of the qualified and active entities in
the process of implementing the PDL, which revealed the
motivations and future long-term investments of the Provin-
cial Government of Luanda, and mainly seeks to solve the
problems of shortage of adequate infrastructures, basic
sanitation, road and pedestrian circulation, public space
and housing. The irregular settlements, located on the
outskirts of the city centre, are defined as the most critical
areas to intervene,firstly because its proximity to the centre is
convenient and secondly because these slums represent the
highest urban density of Luanda [37].

The strategy defined by GTRUCS is very similar to the
KENSUP one, which is the rehabilitation of slum areas by
replacing the faulty dwellings with vertical constructions�
that can accommodate more people � in order to respond
correctly to the population density. As well as providing
the necessary infrastructure, services and recreation.
Moreover, the GTRUCS approach is largely described in
the next chapter.

4 Field work
The 40 years combination of colonial and civil wars in Angola
impacted the actual demographic structure of the country.
Since a large part of the population was forced to leave their
areas of origin, causing migration from rural areas to urban,
resulting toadrasticpopulationgrowth incities. Inadditionto
being the province with the highest number of inhabitants
[27% of the total population], Luanda is also the city with the
highest population density with 347 inhabitants per square
kilometre (INE, 2014: 31). Currently, about 60% of the
population of Luanda is presently living in Slums � an
estimated figure of 6 Million people.

Luanda has been experiencing “a diversified spatial
distribution presenting denser areas than others, which
have shaped the current urban duality of the city”.
(Amado, 2003). The centre grows vertically, but is less
dense than the boundary which grows horizontally. The
concerns that troubled the original musekes, nearest to the
centre, are augmenting since these informal constructions
are continuing to spread. Musekes vary in types, forms, size
and location, subject to different land tenure, densely or



Fig. 1. Township settlements. [s: VERANGOLA].

Fig. 2. Organised Musekes. [s: @mauro_s3rgio].

Fig. 3. Old Musekes. [s: Angola Bela].
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sparsely occupied, with or without street patterns. Given
that different contexts houses a variety of slum typologies,
it is clear that there is not an international feature [38]. It’s
undeniable the understanding of museke’s exclusion, since
its bodily characteristics drastically differs from the
planned urban centre of Luanda [39]. Recently, the
Development Workshop (2005) classified a series of these
settlements, however we will briefly focus on;

–
 Township Settlements; e.g. Kilamba (Fig. 1) are post
civil war plans, developed by the Provincial Government
in order to build large-scale residential areas. Located on
the edge of urban expansion, the buildings are predomi-
nantly vertical, in order to accommodate more families.
–
 Organized Musekes; e.g. Bairro Operário (Fig. 2) are
social housing projects developed in the colonial period,
where residential areas are built as an extension of the
city center. This plan also presented deficiencies
concerning foundation infrastructures or services.
–
 Old Musekes; e.g. Sambizanga (Fig. 3) are residential
areas developed without urban planning, defined by the
organic layout of the buildings, narrow streets that
hinder circulation and higher densities.
For centuries architecture responded to social issues in
a way that crafted solutions that improved the living space
within cities. This sense of altruism is somewhat lost, in
developing countries, since there is a lack of compromise in
funding the slums crisis. Slums started to develop decades
ago, but still remain a contemporary problem, even
worsening because of the demography boom in urban
areas. In order to solve this problem is necessary to embrace
progressive ideologies and adapt them into the conception
of new social housing programs. The following sub-chapters
present the conclusions gathered after a fieldtrip visit to
one of Luanda’s main governmental entity which is
responsible for the reconstruction of local musekes, as well
as the author’s proposal for different building solutions
that emboldens the concepts of the 3S’s � Social,
Sustainable and Standardised.

4.1 Gtrucs visit report

A journey to the city of Luanda was prepared, with the
objective of surveying the critical areas described� so as to
verify its actual state � through photographic records
and questionnaires. Resuming these experiences with
specific reports; the first to the Rehabilitation Centre of
Sambizanga (to make aware of the interventions been
implemented in musekes currently by the Government),
the second and third subjects are visit reports of a regular�
Bairro Operário � and a irregular � Rangel � musekes.

The Technical Office for the Urban Reconversion of
Sambizanga and Cazenga musekes is one of the qualified
and active entities in the process of implementing the
Luanda Master Plan which policies call for reconstruction
of musekes consequently relocating residents to township
settlements. Their actual system strategy relies on 4
important phases;

–
 Phase 1: Delimitation (The first step is to define an area
� close to the intervention zone � with moderate
dimensions, which would then allow the design of the
housing plan).
–
 Phase 2: Registration (The areas to demolish are defined
in phases� giving priority to areas of risk and urgency of
relocation).



Fig. 4. Areas disposition. Source: Author.

Fig. 5. Social housing prototype. [GTRUCS].
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–
 Phase 3: Construction (The social housing model is
vertical� since the high density of musekes demands the
creation of additional dwellings � consequently housing
more families in less space.).
–
 Phase 4: Reintegration (The real challenge for these
families will be to live in a neighbourhood built for the
purpose of relocation, away from their previous home and
their daily lives).

The demand of building the maximum number of
dwellings at the lowest possible cost implies restraints in
the decision of the minimum building areas. Accordingly, is
defined the criterion of 2 people per room, considering that
a two-bedroom apartment can accommodate up to four
people. In the conception of the apartments the accessibili-
ty adopted is by external galleries, which functions as an
extension of the residence, providing space for activities to
be carried out abroad, as well as space for interaction
among neighbours (Fig. 4).

These galleries also establish a connection with the
surrounding public space and constitutes an element of
shading (Fig. 5). The 3-bedroom apartment, which most
meets the needs of households, is a spatial module of
3.00� 8.00 (24.00m2), that overlaps the structural module,
which allows different responses to various program units.
Despite the tiny size of the residence, the living-room holds
a dimension adjusted to the Angolan families reality, who
meet frequently on weekends. It seeks to reproduce a
context of collective housing, a courtyard atmosphere,
characteristic of the Angolan modus vivendi. To conclude,
The unplanned city � musekes � were built under
insufficient knowledge � by people themselves � resulting
in problematic areas with severe sanitary conditions.
The solutions being implemented by the GTRUCS are
motivated by relocating the people living inmusekes to new
centralities � township settlements. Since there is a
notorious resistance by the population in maintaining the
residence close to the centre, the in-site upgrading �
improving the existing infrastructures and rebuilding the
degraded constructions � would be an optimum solution.
Finally despite of sharing many of the obstacles, the
orthogonal layout of regular musekes, facilitates
the concept of in-site rehabilitation, on the opposite, the
irregular musekes, which organic layout presents greater
issues related to accessibility, circulation and urban
density, that would demand a higher amount of demolition
and planning in the process of rehabilitating the current
structure. For that, both cases require different approaches,
that are further developed in the next chapter.
4.2 Bairro operário visit report

Identified by the Development Workshop as an organized
museke, Bairro Operário (Fig. 6) represents a cluster of
degraded buildings with great rehabilitation potential.
Since its regular road system facilitates the intervention of
new infrastructures. Throughout the site’s visit, it was
evident that the Bairro Operário � although initially
intended to be regular � did not maintain the clear lines of
its planning. The buildings expanded and invaded the
roads organically � according to personal needs � an
inevitable consequence caused by the lack of infrastructure
in the foundation of the neighbourhood. Thus, the housing
blocks became mutable, some resulting on the expansion of
existing constructions and other annexes of new residents.
The individual constructions display this diversity, as the
houses materials quality vary between cement, wooden and
steel-sheets. In order to observe where lays the strengths
and weaknesses of the urban and lived spaces, it is
performed a quick SWOT analysis, which can characterise
the structure and morphology of the neighbourhood.
Through this analysis is possible to verify a few problematic
areas within the neighbourhood, especially the ones closer
to the core, where the lack of regulation is more obvious.
There is also a lack of designated public spaces and services



Fig. 6. Bairro Operário location. [GOOGLE EARTH].

Fig. 7. Rangel location. [GOOGLE EARTH].
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for common use, which than translates in the use of the
streets � in poor sanitary conditions � for recreation and
market trades spots.

During the visit, the inhabitants displayed a great
distrust of strangers. Unknown people, who question and
move around taking pictures, are seen as a threat to their
homes. Since the Government has already undergone
registration processes, where several houses were demol-
ished, this process though fell short of expectations due to
budget cuts. However, the few inhabitants interviewed
agreed about the urgency of new infrastructures, when
asked about what they would change in the neighbourhood.
This would be the ideal starting point for the development
of the remaining complementary structures.

4.3 Rangel visit report

Identified by the Development Workshop as an irregular
museke � despite its mixed qualities. Rangel’s (Fig. 7)
irregular lineage is associated with the high population
density of the neighbourhood �42 097 inhabitants per
km2–which encouraged the development of blocks of
gigantic proportions and inhibited the introduction of
sanitation and security infrastructures. Throughout the
site’s visit, it was possible to verify a heterogeneous
structure, marked by the proximity to the organized urban
centre of Luanda. The neighbourhood gradually becomes
organic in relation to its outline neighbours� to the north,
west and south � which are regularized. The organized
areas of Rangel covers basic sanitation infrastructure �
although deficient � since the irregular area located in the
east of the neighbourhood, supports the scarcity of the
same infrastructure.

Unlike many irregular musekes, Rangel is well-found
with several services organization, such as; schools,
hospitals, colleges, sport centres, supermarkets, shopping,
etc. But these services are part of the regularized territory,
where there is no discontinuity with the rest of the city,
therefore, neglecting the irregular part of the territory. The
lack of planning in the neighbourhood, as a whole,
represents a great dimension that discourages urban
control. In order to be able to configure and adapt to an
orderly common neighbourhood, the existing division of
the neighbourhood into sub-divisions would have to be



Fig. 8. Regular; Patios, empty and full, movements illustration.
[Author].

Fig. 9. Irregular; Patios, empty and full, Movements Illustra-
tion. [Author].
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reinvigorated. The individual constructions are stimulated
by population density, since the developed rapidly close to
regular buildings � with the initial aim of maintaining the
same conformity � but the lack of municipal control led to
the construction of extremely dense blocks with unusual
dimensions and configurations, which the only access to the
core is done through narrow alleys.

Quality of life is tested, and the only way to restore it, is
to rehabilitate the whole neighbourhood, creating new
streets that regulate circulation, which also facilitate the
introduction of infrastructure. The green spaces identified,
in the neighbourhood, are of private origin, belonging to
backyards and public facilities, such as the courtyard of the
Américo Boavida Hospital and the surroundings of the
Cidadela stadium. Due to the high density of construction,
there’s a lack of public open spaces [green or not] for
recreation and air renovation, indispensable for Luanda’s
tropical climate.
Fig. 10. Structure standard module. [Author].
5 Mussus programme

5.1 Mussus concept

TheMUSSUS [MUSEKE+SUSTAINABLE=MUSSUS]
programme embodies the social housing and urban renewal
urgency required in the city of Luanda, Angola. The ideology
stems to embrace the community needs and prospects,
regarding environmental and economic issues in addition to
contribute to a self-sufficient way of building. Adopting the
combined concepts of social housing, modularity and sustain-
able architecture [40,41], that can lead to the transformation of
slums inLuanda.Therefore, in order to achieve those goals, the
MUSSUS Programme principles are;

–
 To create a module, that can multiply, adapt and
modify embedded in a standard construction, that
contemplates the process of spatial evolution. To use
passive methods and materials, to reduce the environ-
mental impact.
–
 To create an intermediary instrument, through
self-manipulation, that can turn a concept into matter �
the MUSSUS form.
–
 To create a movement of mutual aid practices. A
sustainable and self-sufficient mindset that would
promote, recycling and maintenance into rehabilitation.
Integrate professionals and any expert that can improve
the process and experience.

The broad project is to develop a Social Housing
Programme, in the context of UN-HABITAT and Profi-
cient-EU concepts of slum-upgrading, passive design and
community volunteering work. Introducing the concept of
ZEB house [zero net energy], increasing the renewable
energy of the construction, through passive design
techniques. Assisting the conception of mass-construction
houses, by standardisation and schematic module, provid-
ing house diversity and enlargement adapting to each
family needs. Therefore maximise the energy consumption
by economising, the budget costs, through the use of local
materials. The line of reasoning is to create a module that
must commit to a sustainable configuration and should
acquire the characteristics of pragmatic constructions
accordingly.

The courtyard model is considered the best option for
the climatic context of Luanda. As a principle of bringing
diversity, the patio is multiplied, awarding a succession of
different solutions for the constructed and open areas. The
module concept in the regular case (Fig. 8) consists in
arranging blocks around the terrain, thus creating various
patios, while in the irregular case (Fig. 9) the practice is
cutting patio incisions into a massive block, like a negative
imprint.

In the Regular Case, each building block represent a
different function, conventional or not, they are decided by
the families themselves. However, in order to facilitate this
process, is important to define designed spaces with
according dimensions. Stipulating the maximum total
area of the house, whereas between 150 to 200 square
meters, managing the overall budget that is required to
stay low-cost. The efficiency of the standard module is only
possible if the constructive system follows the same train of
thought. The structure base of the houses would be defined
by the outline of a cube, pillars and beams (Fig. 10). The
filling of structures would then be cement blocks masonry
made in real time or even pre-fabricated. The exterior walls
should be strategically perforated as to facilitate the
passive performance.

The remaining patio spaces would integrate, pathways
for crossing and planting spots. Is relevant to sustain the
concept of green areas, even in terraces, arranging spaces
dedicated to agricultural needs � for a self-sufficient life �
and air renewal. To adopt an evolutionary spatial module,
is necessary the definition of flat roof-tops, that can be
adapted into functional spaces. The terraces are the basis



Fig. 11. Stairs and bridges illustration. [Author].

Fig. 12. Model front view. [Author].

Fig. 13. Regular 1st and 2nd floor plans. [Author].
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for future expansions of the house. The blocks should be put
apart, occasionally together, in order to maximise ventila-
tion between and through them. To minimise the
construction area, since the blocks are separated, the links
� stairs and bridges � are outlining the blocks (Fig. 11).

5.2 Bioclimatic analysis

Luanda’s location is southwest coast of Africa bathed by
the Atlantic Ocean in the West. The Angolan climate is
classified as sub-tropical, hot and humid in most of the
territory, with a semi-arid and dry sub-humid zone in the
south and on the coastal strip up to the Province of Luanda
[42]. The climatic context in Luanda demands prudence
regarding the radiation levels. Since the year in Luanda is
warm all-around, it is necessary to use shading systems and
natural ventilation [43,44].
5.2.1 Regular: bairro operário study analysis

The regular musekes of Bairro Operário represent one of
the greatest potential for in-site slum upgrading, in
Luanda, since already displays its streets in a orthogonal
urban layout. After choosing a block and house, this
procedure was then simulated (Fig. 12) with the Fragoso
family. Since the houses must be partially or entirely
demolished, in order to adapt the new constructions, there
must be located unoccupied sites in the neighbourhood that
would stablish an auxiliary structure to house the families
while the rehabilitation process is ongoing. This structure,
is expected to have around six or more apartments that
would shelter families gradually. The acknowledgement of
the MUSSUS process were well received, and with my
assistance, it was possible to design the structure of a new
house guaranteeing the characteristics described by the
owner and the rest of the Fragoso family; Two-story
construction, A big kitchen area connected to the living-
room, Private patios, 4 bedrooms, At least 2 bathrooms
(Fig. 13).

Trough Autodesk Revit, precisely INSIGHT 360, an
energy analysis was performed revealing the energy
consumption of the construction. This was an exclusively
comparative analysis, i.e. to observe how energy consump-
tion would decrease with the use of different passive design
strategies: the MUSSUS design concept is fully bioclimatic,
i.e. no air conditioning is used. The monthly heating load
chart (Fig. 14) analyses the heat loss of each construction
element throughout the year. The elements represented
bellow the zero mark are defined by the greatest heat loss.
Which is a positive result for the construction of the
Fragoso family house, since the walls and roofs define the
majority of the exposed area. That means that those
elements are not maintaining the heat gained during the
day, mostly because of the low absorptivity properties of
the chosen materials, and the openings in the walls. The
higher heat gain impact is the direct solar radiation
through the windows was improved with shading systems.

The monthly cooling load chart (Fig. 14) analyses the
energy need for cooling of each construction element
throughout the year. The heat energy gain of each element
are defined above zero, and the most affected elements are



Fig. 14. Monthly heating and cooling load chart. [REVIT].

Fig. 15. ISO contour diagram of daylight incidence. [VELUX].

Fig. 16. Irregular 1st and 2nd floor plans. [Author].
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the walls and windows. This chart is a fair representation
for the semi-arid climate experienced in Luanda, and shows
that the perforated walls are an insufficient element to
guarantee the thermal comfortability during the hottest
days. However, shading systems, weren’t used in the
simulation process, which can positively impact the
performance of the cooling performance. Especially the
introduction of tress and greeneries, that are excellent in
shading the walls while improving air circulation.

According to the results it was observed that the
cooling systems presented by the perforated walls,
demanded less use of active design techniques, such as
air conditioning. To further analyse the incidence of
radiance (Fig. 15) inside the building, trough VELUX, a
plan image was produced displaying the lux levels inside, as
represented in the following image, the interior of each
compartment transmits a valid performance according to
the design, since the doors and windows permit more
radiation entry. [The red lines (factor 800 lux) are present
in the exposed areas, the green lines (factor 500 lux) are the
openings, and blue lines (factor 200 lux) the cooler
temperature. The night ventilation simulation was not
executed, since the most critical period of the semi-arid
climate is during daytime, as the sunlight exposure
increases the temperature indoors. However, analysing
the wind rose of predominant winds, is possible to verify
that they are equally spread throughout all the orienta-
tions, thus guaranteeing that perforated walls oriented �
north, south, east or west� have a good performance of air
renewal through cross ventilation.
5.2.2 Irregular: rangel study analysis

This museke has a closed morphology the exterior, most of
the daily tasks are done within the neighbourhood. The
chosen block is located near the Rangel nucleus, fifth in the
right-left direction (Tunga Ngo Street). The MUSSUS
programme supports that the solution to improve the
populational density crisis of irregular musekes � which is
higher than the regular musekes � is to develop several
vertical constructions. The block is divided into sub-
blocks, housing 3-4 vertical housing units, with the limit of
4 floors per building, for the same reasons defined
previously by the GTRU. The 1st floor (Fig. 16) and
half of the 2nd floor (Fig. 16) form an apartment (up to<6
bedrooms), the other half of the 2nd floor and the 3rd floor
form another apartment (up to < 6 bedrooms, and
occasionally 4 bedrooms). The purpose of the simulation
held for a house in the irregular museke of Rangel was to
accommodate 3 large families. The selected site has an
area of 22 m2 � 11m wide and deep � excluding the
courtyards and public areas. The main objectives were to
adapt interior patios into all the floor areas, that promotes
cross ventilation and improves natural illumination
during the daytime.

Similar to the Regular case the results corroborated
that the cooling systems presented by the perforated
walls, demanded less use of active design techniques, such
as air conditioning. An daylight occurrence (Fig. 17) was
held, trough VELUX, and the areas with higher radiance
incidence are the non-shaded areas as the balconies and
entrance stairs. Nevertheless the rest seem to corroborate
the expected performance of the drawing plans (Fig. 18).
The night ventilation simulation was not executed, since
the most critical period of the semi-arid climate is during
daytime, as the sunlight exposure increases the tempera-
ture indoors. However, analysing the wind rose of wind



Fig. 17. ISO contour diagram of daylight incidence. [VELUX].

Fig. 18. Model View and Mutual Line Simulation Render. [Author].
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velocity orientation, is possible to verify that the wind
coming from the west achieves a higher velocity, as west-
north orientation receives the highest velocity range.
Consequently, perforated facades oriented west-north can
guarantee a better performance of air renewal through
cross ventilation.

The irregular musekes represent an enormous challenge
in solving the slums crisis in Luanda. Since is mandatory to
destruct a great amount of the urban fabric, in order to
create new public spaces, re-shape the streets infrastruc-
ture and rebuild new housing arrangements. In the
definition of the commercial and mutual typologies this
is also the perfect strategy� green public spaces and streets
with commerce fronts � to connect a city-wide network.
The Mutual Line is the designated place for free
creative demonstration of the community talents, since
is well-noted that colour and street art can change the way
a place is lived and perceived from outsiders.
6 Conclusion

Although the relevancy of the ‘Cities Without Slums’
movement in Africa, history and experience indicates that
the demolition of slums are not the solution for their
propagation. The answer should instead involve inclusive
and progressive programmes similar to MUSSUS, that
may contribute to the re-definition of the musekes,
allowing people to be involved in the conception of their
living space, humanizing the importance of their homes.
This process bring new ideas, new design solutions,
inspiring new space configuration and a tangible
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recommendation plan to existent structures in Luanda,
and possibly Angola.
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