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Abstract

Human settlements play a central role in deterngitie progress of a country; housing is an indrcato
of wealth or poverty. In developing countries, Saittory housing is often the exception to the.rule
The people living in poor conditions are not meralynarginalized part of the population but the vast
majority. This housing poverty is best exemplifigdtbe sprawling slums and informal settlements on
the peripheries of almost every city and town.

In this paper, a proposition for the improvement tafusing quality in one of these informal
settlements is made, thus focusing on the pooiirgodnal housing situation of the 1.2 billion peepl
worldwide who are living in poverty — with partieul reference to the situation in South Africa.
Despite restricted opportunities squatters formuanecognized, unexploited economic base. The
transformation of informal settlements into qualigighbourhoods with socio-economic strength, will
not only benefit the target population but will @lstrengthen society as a whole. This approach
supports current policy directions in South Afrisgith a view to “in-situ” upgrading of squatter
settlements rather than demolishing and relocaioth is also supported by global agreements and
approaches such as the Millennium Development G&als-poor policies mean that all efforts are
being directed towards a large percentage of thpulpton that is at present being excluded from
environmental and economical developments.

Thus, this paper starts by identifying the contexialysing current building techniques and proceeds
to offer a proposal of how to develop shacks (@os) as they are being constructed in the township
of Mamelodi in Pretoria, South Africa.
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1 Informal Housing

1.1 South Africa in the context of Africa and the ‘Souh’

According to the Census Report of 1996, 1 049 686skholds in South Africa lived in informal
dwellings/shacks in squatter settlements at the tjifj. This implies that policy and professional
efforts need to be re-directed towards the needseopoor rather than the ideals of the middlesclas
Patterns of emergent systems in cities become atatie of real need and the imposition of pre-
determined plans is then handled with more seiityitto context. “Small” interventions grow and
guide development [2]. Emergent systems would beceatalysts for future interventions and a
process of “negotiated reactions” — a phrase coliyeBewar & Uytenbogaardt [3]. Policies would be
flexible enough to allow for this process which htigake a longer time, and need more complex
systems of coordination between all the role plgyiérwould most certainly challenge the traditibna
role of the state — this complexity would ultimgteJenerate a complex, multi-layered and vibrant
pattern of human settlements that serves a widietyaof needs and lifestyles and makes sense
economically and socially [4].

Designed and emergent systems are equally impaataohtit is strongly believed that any approach
that does not acknowledge the presence of thertitdd as a force that cannot be eradicated and as a
legitimate power, energy and form of expressiond@med to fail. Current debates regarding
development, in general, and housing, in particuddfempt to position the issues in the broader
perspective of the ‘south’, the African continentlanew policy directions in South Africa. A regibna
focus appears to be the current approach to dewelopand sustainability. In this sense, the ‘south’
and Africa need to set theirwvn agenda, based on thewn understanding of informality and their
own perceptions. While we need a global understandfripeissues of human settlements, research
models need to be specific to a particular cout}ylt is acknowledged that a large percentagthef
labour market are from informal settlements andusbbsocially inclusive growth is only possible
through the development of the informal market img of informal settlements.

1.2 Relocation versus “in-situ upgrades”

In South Africa, the focus on eliminating informs#gttlements — from 1994 on — slowly shifted from
relocation to upgrading of the settlements [5]. Tdosld ultimately take the pressure off government
to produce en masse. It is interesting to note dieatand for houses increases proportionately to the
government’s subsidized provision of housing [GheTissue is complicated even further by the fact
that the Minister of Housing has indicated that thenber of houses the government can build per
year is equivalent to the number of people who ntouwgrban centres in the same period [7].

Informal settlements appear to be an undifferezdiatones of squalor, yet closer research has
highlighted complex and dynamic contexts with difeces apparent in terms of relatively “wealthier”
families grouped together on the peripheries, beogroups created due to dependence on shared
resources and childminders, etc. [8]. Although ¢herent housing situation is not the ideal onés it
acknowledged that every shack is in reality a hame no one’s home should be put into jeopardy by
forced removals or lack of developments. Many timmesiiddle class understanding of “home” is
imposed on these settings. It has been debatatk@@des that “every building is an asset” and “more
dangerous than slums are slum shortages”, pedjplaestd to be reminded of this. There is a danger
of dictating to people what is a decent life —lifestyles of the rich could be equally challenged.
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1.3 Theoretical premise

As a conclusion to the above it is recognised fimah place to function as a dwelling, it musttfioe
accessible. It has been argued before that an cerwént can be “disabling” and can promote
exclusion. Issues of access are not just restritbediscussions on the physically disabled [9].
Location is one of the key elements that promoteestroy this disability or exclusion of peopke.
dwelling must provide secure continued residenageafaminimum period, and it must provide a
minimum of shelter from hostile elements, whethématic or social. Other basic human needs
important for a person experiencing a qualitatieeidging environment are the need for temporary
escape, the need for experiencing nature, the fioegutivacy, the need for security and safety felf s
and family, the need for affiliation and belonginige need for social recognition and status, trexine
for physical exercise and the need for tensionasge Although these are very subjective needs, that
will differ for each person functioning in his oethenvironment, it is important to keep them in anin
and think of planning and design strategies thdlt e able to integrate at least the possibility of
access to these functions of a housing environnidns. has to remind designers that housing is more
than the provision of an asset, but includes a a/ipobcess that is integrated in its environment. Fo
housing to focus on the “qualitative” rather thad tquantitative”, it has to be acknowledged thag i
more than a physical shelter.

The focus of this paper will thus be on providitgeker for informal dwellers, more specifically in
South Africa, and how to improve on a form of séethat can evolve and that has the potential to
ultimately provide for all of the above-mentionathftions. It is acknowledged that informal housing
serves an important purpose — hopefully withoutlgw®manticising it.

2 Transformation and mobility: “I will take my house with me”

The built environment is not static: it is intefagtto study the relationship between stability and
transformation in the built environment [10]. Chaschappen around us all the time: John Habraken
continuously insisted on major distinctions betwéstructural supports and detachable units’ [11 &
12]. Many people have experimented with this cohdbpughout the relatively recent history of
architecture [13] and Habraken has explained thiatquality of changeability is inherent in houses
throughout history and in many places throughoatwiorld [12]. These notions, however, take on a
different meaning when speaking of informal setdats. In squatter settlements transformations
happen at an enormous rate compared to formaicjst@signed environments. Furthermore, the
relationship between structural supports and detadehunits is unclear. There is a degree of
permanency in a squatter settlement — such asaywutl of the site, but the overall set up is
experienced as short term. The tension betweenlitadond transformation thus gains importance
when designing for informal settlements. Any desigtervention will need to support a process,
which will evolve quickly over a short period. Tefarmations will not only apply to structural
elements but also to location and function. Housmesship will change as well as the number of
inhabitants or the owner might decide on movingghelter to another site, which proves to be more
beneficial.

Harber [14] explains how a squatter settlement ldggein a process that is the exact opposite of a
formal settlement: that is the land is occupie@ kuildings put up and finally, dependent on the
acquiring of legal tenure, the services are instllHe believes this usually generates an envirahme
that is more layered, develops gradually and is diésruptive to the existing features of the Sitese

are the positive attributes of informal settlements that chée be incorporated into future housing
programmes. Thus, alternative methods of housinigeatgl would allow for choice, variety and full
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involvement in decision making regarding every aspé the environment from location to the design
of a neighbourhood or an individual home.

Yet, this volatile nature of squatter settlemefds énhibits long-term development. When asked &bou
a possible relocation the inhabitant of a squadtea in Mamelodi, replied simply: “I will take my
house with me.” Reflecting on the lack of secuiity tenure, as well as the abiding hope and
expectation that, in the new political dispensatittrere may exist opportunities to move into better
areas, many shack owners are reluctant to invéstastially to convert an informal dwelling into
something more permanent. This often results in lgelopng in structurally compromised buildings
for years [15]. Proposing an alternative systeraasfstruction that can improve the housing situation
could be a viable starting point to address thidbjam.

3 Mamelodi, Pretoria, South Africa

Mamelodi is a large, historically designated blamknship in Pretoria. It is similar to other towipsh

on the peripheries of all South Afrcian cities plad by the apartheid authorities as temporary
dormitory zones for black labour. Its problems tg@cal of other townships that are mono-functional
residential areas, isolated from the CBD and jopoojunities, with poor quality housing and a large
component of informal settlements.

3.1 The shacklands of Mamelodi

Figure 1: Shacks in Mamelodi Figure 2: Cedric’'agh components being sold on
the side of a main road in Mamelodi

Many people in Mamelodi live in shacks, either ieas occupied through illegal land invasions or on
legalised plots still awaiting the queue for goveemt-provided houses. A shack in South Africa is
often built from industrial by-products, scrap amivanted materials as well as purchased maternials o
a combination of both. Most shacks are built frathex timber, corrugated metal sheets, fibre cement
or a combination of the three. Corrugated iron ysfér the most popular because it is durable,
lightweight and readily available. But the mater&@bo has its disadvantages. For instance, its
insulation performance is non-existant. Heat steeanto the shack during the summer months and out
of the shacks during the winter months. Rudimengstems of heating create safety hazards and
raise questions regards the depletion of natussdurees and pollution. Construction yards provide
squatters with prefabricated walls that can betggether in more or less standardised sizes ofeskel
(also known as a ‘zozo’ — which means house).

When a house is bought, the prefabricated wallsthadoof are transported to the plot of the new
owner, where it is assembled first, then the fligofinished with a sand cement mix. It lays on the
ground surface with no foundations. A simple robtorrugated sheeting is nailed on purlins and the
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gaps between the walls and the roof sheet are fitlavith a plaster mix — this is according to Gedr
who sells his zozo components on the side of a nogid in the area.

3.2 Paulos Novela’s Zozos

The construction yard used as a case-study belangaulos Novela. Paulos sells zozos — flimsy
shacks of timber frames and sheet metal that cdourel all over the landscape of Mamelodi. These
zozos, however, are built differently depending tbe construction yard and the availability of
materials. Despite this, one can assume that #es 9if the zozos are similar — and thus basically
standardized; and although the types of matergdsl unay not be exactly the same, the basic features
are similar.

The price of a zozo depends on the size. Paults lssl one room house (3m x3 m) for R900 (app.
$140) a one and a half room house (3m x 4m) cokiSR (app. $177) and the two roomed house (3m
X 6m) costs R1500 (app. $230). The materials thatuaed for the construction of the zozo are the
following: galvanized corrugated metal sheetingated metal sheeting and timber frames. Some of
these are purchased from stores, such as the aterugalvanised sheets, the rest is discarded ialater
, such as the coated metal sheeting which is céroesa refrigerator factory close by — it is bougkt
scrap metal (priced per kg).

The authors tried to contact one of the materiglpbars on a
number obtained from a receipt found with Pauloyéas —
none of the numbers were working. Most of the timise
bought, but smaller pieces are waste material fittancrates of
the Ford factory in the neighbourhood; this is ot#d for free,
thus only transport costs need to be covered. Ktrbe noted
though, that those were the materials that wenegbesed at the
Figure 3: Novela’s sign with shack time of visiting the construction yard. It seemattthose also
prices in Mamelodi. vary, depending on availability of material at apgrticular
time.

3.3 The current building system: construction prirciples

Since it is not possible to rely on the strengththef metal sheeting (firstly due the qualities loé t
material and secondly because it is relatively neqgensive), the current building system reliesaon
timber frame as the basis for stability of the zd2orrugated sheets are nailed onto the framewxrio f
an exterior barrier. The assembling of the four Ifsfa and only in conjunction with each other,
creates a relatively stable structure. Windows ardbor are only made in the front side of a zozo,
which is generally higher than the back side -hst & slightly sloped roof is formed.

1 ROOM Z0ZO: R 900,-

galvanized flat steel sheet (1700x2400x0,.

heet (1200x4200x1,2)

wooden beams
(40x2700x30)

, / (40x1200/1000x10)

Figure 4: 1-roomed zo0zo as it is being constructedFigure 5: Materials used at the construction yard
now. (information as obtained from Paulos Novela).
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35 A proposed new system

An analysis of the building system that Paulos wsgsoduce his shacks guides the proposal below to
implement modifications to the system in ordemipiove the quality of the shelter. The material$ tha
are used for the design of the alternative shaektexr same materials Paulos uses for the constnucti
of the zozos. It is proposed that the panels bkdoraip into smaller modules which are then stagbere
to achieve more stability. They are also easieraesport in this way, and easier to use for alterea
combinations which may ultimately offer more vayieThe modules are, as far as possible, based on
the dimensions of existing materials in the worksboyard.

The juxtaposition of the smaller panels offers msi&bility and allows for space for insulation or
various coverings to be applied. At the junctiohthese panels a hollow column is formed which may
be filled with loose sand which offers more stapilvithout loosing the potential to move the stuset
easily. The main aims of a new optimized buildingteyn are increased stability and insulation, whilst
respecting the current entrepreneurial initiativEthe so-called secondary market, addressing déman
and achieving economic viability. By achieving thigher benefits are gained such as flexibility and
variety. The shelters maintain the benefits of ttn@szozos by being easily transportable, re-skdlab
extendable and adaptable. The proposed system nsayeca better quality shelter immediately that
also has more potential to be up-graded into a rperenanent house with complete facilities and
services.

ZO0ZO FASE A: process of

Z0ZO FASE A : assembling,

Figure 6: New system based on modules and windBigure 7: Easy-to-implement possibilities for
construction. insulation.

It is however not enough to just improve the walled roof structure — issues such as enhanced
thermal insulation have to be further investigatiéds not possible to suggest a conclusive sofutio
solutions need to be proposed for a specific “yaed"a specific time, depending on availability of
materials and need at any specific time. In thigtext, a pre-determined and measured response may
be inappropriate. The cost implications of thistegsstill have to be researched.

4 Informing target groups

In order to implement a successful project in signatettlements, it is necessary that dwellersels w
as constructors understand the advantages andptemof a new building system. It is thus impottan
to educate dwellers about the possibilities of iompment inherent in a system that they are familiar
with. Both parties, yard owners and dwellers, nielde informed of the advantages of change in the
existing system, the former benefiting by reachingre potential buyers and perhaps increasing
profits, the latter benefiting from better housiqgglity and more diversity. A careful and integchte
approach is thus required to encourage the beagési
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A few, understated interventions such as applyiamtpto the outside of their shack, not only adds
colour but also decreases the radiation throughsteel sheeting; the application of (discarded)
insulation material on the inside of the shack wihtribute to a higher insulation level; etc. Sienp
variations may offer solutions to increase the gyefficiency of the shack: The use of different
building materials, building orientation, windowzsj exterior colour, ventilation and the applicatio
of insulation are all possible means to achievs. thixtensive research on how shacks are built in
informal settlements — by dwellers or constructfands — will lead to viable and sustainable sohsio

to improving the housing quality of many people.

One way to implement this is by providing squatterish an illustrated folder. Easy to access
information can be compiled in such a way so thaipte can be guided through some measures of
improving their home. Research on engaging withcttramunity to inform a possible illiterate target
group should be undertaken and convincing commtinitanethods developed. This is not a new
approach, but its success still has to be testéldeiriransformation of living environments. A siaril
initiative could inform construction yards of tharious possibilities of developing their constranti
systems.

Active engagement may lead to better results -eXample, workshops could be organised that inform
the constructors on different building conceptsilt be important to work together with them oresi
so that it becomes a mutual learning process. i$hiessearch in action — or action research.

5 Conclusion

The modularisation and improved stability of builgicomponents is investigated, yet issues of
enhanced thermal performance, improved floor caostm and adaptation to accept services need to
be further explored in a future study. The intemtif the study is to propose an approach to the
problem rather than to suggest a conclusive rasoluA calculated and precise response would be
inappropriate in this context.

The implementation of a pre-defined modular systeay prove problematic and must be approached
with caution in order to be sensitive to the réaditof local conditions. Various approaches are
possible but it is important not to be confinedt® kind of solution. Therefore, the proposal islena
to engage with the target community by means ofillastrated folder, indicating measures of
improving living conditions within informal consfrtions. This becomes a valuable mode of
implementation and also needs to be investigatethdu regarding appropriate communication
methods aimed at a possibly uneducated target group

The proposal also needs to be tested through aappdication, a response from the community needs
to be obtained and perhaps an assessment tool beulgveloped or an existing tool be adapted to
allow for a holistic evaluation of the proposeceinentions. The opportunities that become available
through the development of the corrugated panelsiamerous — one of them being the development
of partitioning and facade systems for future highensity residential developments. This study

believes that enterprises emerging from informétlesments are more suitable for low-income groups

and that support of the informal sector better aslsles the urgent need for poverty eradication.
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