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CRISIS 

A crucial, difficult or unstable situation that requires 

an impending change.
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Introduction

This thesis seeks to investigate an underdeveloped 

urban community on the periphery of a former township in 

Pretoria, South Africa. The community is situated along the 

border of Mamelodi, one the oldest and seventh biggest 

township in the country. The township was initially created 

under the Apartheid regime specifically for the alienation 

of physical race and culture residential divisions. Although 

vibrant with economic and social activity, thousands 

of people on the site have limited access to adequate 

sanitation or water, and have no electricity. The residents 

are currently not connected to municipal infrastructure 

services. 83 chemical toilets that are cleaned twice a week 

are dispersed and shared by over two thousand people. 

Tank trucks deliver water, once a day in limited quantities. 

In 21 years of democracy the country has managed 

to succeed a system of social-economical oppression but 

in reality the people still live below international quality of 

life standards. These standards are defined by UN-Habitat 

as the use of public spaces in order to increase community 

cohesion, civic identity, and guarantee the safety and 
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security of lives and property. One must also account for 

infrastructure as a core element that provides fundamental 

facilities and systems that determine qualities of life. 

Adequate infrastructure such as water, sanitation, roads, 

communication, and technology, works towards improving 

productivity, mobility and general urban living standards. 

When one or more of these elements is not functioning 

or inaccessible, communities are unevenly developed. 

Through a historical constitution that prescribed injustice 

towards non-whites, infrastructure development especially 

in township like communities is highest importance. Toilets 

are so important in South Africa that they are used in 

presidential and local government campaigns to sway 

and bribe voters for support. This type of campaign is 

undertaken in underdeveloped areas where approximately 

a tenth of the population resides and is likely unable to 

pay for the services once installed. Unfortunately elections 

rarely deliver results to the townships and urban rural 

citizens are left with substandard solutions to water, 

sanitation and services. 
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This research is based on a comprehensive 

compilation of personal experiences, site visits, and a 

critical analysis that investigates the complex history that 

is still shaping the ground situation of present day South 

Africa. It is critical that one understands the tribulations 

that were inherited in South Africa during and after the 

Apartheid that have formed a national crisis. How did these 

problems come about? What role has architecture and 

planning played? How have theses disciplines translated 

into sanitation, water and electricity misfortunes? Having 

understood the historical, social and political contexts 

of South Africa and the Mamelodi township in Pretoria, 

one is then able to assess the kind opportunities these 

obstacles present necessary to help insure the realization 

of meaningful social and geographical intervention using 

architecture as the key mechanism of social change. These 

critical questions will organize this thesis and also give a 

one an understanding towards the aim of the community-

based project Ukubutha.
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Ukubutha is a Zulu term meaning to ‘gather’. The 

project name describes the intentions of an architectural 

response to crisis. The role of architecture is to mediate 

between the social needs of township communities without 

formal access to water, or sanitation and electricity. Here 

the architect has designed an easy to build, easy to access 

facility for the community. Although the South African 

crisis revolves around water and sanitation, Ukubutha 

recognizes the interconnectedness of needs and activities 

that improve standards of living. The fabrication of the 

project responds to environmental, social and cultural 

realities in the Mamelodi township community. Harvesting 

resources from the environment and recycling organic 

waste will emancipate the community from fully depending 

on government agencies.
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A 
GLOBAL 
CRISIS 
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DID YOU 
KNOW

?
Out of the world's estimated population of 7 billion 
people, 6 billion have access to mobile phones but 
only 4.5 billion people have access to working 
toilets and 1.1 billion people still defecate in the 

open.
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Cities are where human beings find satisfaction 
of basic needs and essential public goods. Where 
various products can be found in sufficiency and 
their utility enjoyed. Cities are also where ambitions, 
aspirations and other immaterial aspects of life are 
realized, providing contentment and happiness and 
increasing the prospects of individual and collective 
well being. However, when prosperity is absent or 
restricted to some groups, when it is only enjoyed 
in some parts of the city, when it is used to pursue 
specific interests, or when it is a justification for 
financial gains for the few to the detriment of the 
majority, the city becomes the locus where the right 
to shared prosperity is claimed and fought for. 1

UN-Habitat .The City is the Home of Prosperity [2012]

Today more than half of the world’s population 

resides in cities.  Urban areas are the centers of attraction 

for a collaboration of social, economical and environmental 

agendas.2 Moreover “the urban population of the world has 

grown rapidly from 746 million in 1950 to 3.9 billion in 2014” 

3. In certain cities the human settlements are informal and 

the residents are often not accounted for when it comes to 

basic services and associated with visible manifestation of 

urban poverty.  According to UN-Habitat, an estimated 1 

billion people in the world are residents of these urban areas 

commonly known in various parts of the world as slums, 

1  (UN-HABITAT, 2012)
2  (Fund, 2007)
3  (United Nations 2014)
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shantytowns, favelas, and in South Africa specifically as 

squatter camps. These areas are not a new phenomenon 

as the term slum, is said to have first appeared almost two 

hundred years ago in the 1820s.4 Slums are associated 

with a poor quality of housing and characterized by the 

UN-Habitat as having one or more of the following: 

Inadequate access to safe water;
Inadequate access to sanitation and other 
infrastructure;
Poor structural quality of housing;
Overcrowding; and
Insecure residential status

In 2008, more than 50 per cent of the world’s 

population had become urbanized. This has impacted the 

form and growth of slums because of uneven economic and 

population growth in international economies.5 Additional 

causes of slum growths are a combination of rapid rural-

to-urban migration as people seek a higher quality of life 

within unbans areas, economic stagnation and depression, 

high unemployment rates, economic poverty, informal 

economy, poor government planning and management 

of urbanization, political distress, natural disasters and 

unrested social conflicts.6 
4  (UN-HABITAT, 2007)
5  (Fund, 2007)
6  (UN-HABITAT, 2007)
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Cities have become centers where vast numbers of 

people compete for the most basic elements of life: for a 

room within reach of employment with an affordable rent, 

or vacant land on which a shelter can be erected without 

fear of eviction; for places in schools; for medical treatment 

for health problems or injuries, or a bed in a hospital; for 

access to clean drinking water; for a place on a bus or 

train; and for a corner on a pavement or square to sell 

some goods—quite apart from the enormous competition 

for jobs. In the majority of cases, governments have the 

power and resources to increase the supply and reduce 

the cost of many of these.7

Sanitation is a crucial crisis to global health. 

However, in reality sanitation suffers from political 

neglect at every level. There is a sense of shame and 

stigma attached to the crisis that prevents it from being 

a addressed effectively.8 Furthermore one can not also 

neglect that water and sanitation problems are a direct 

reflection of unsolved solutions in the built social and 

political environment. Trapped in a cycle of poverty and 

social inequality, “more than 700 million people still lack 

7  (David Satterthwaite, 1989)
8  (Project, 2012)
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ready access to improved sources of drinking water; 

nearly half are in sub-Saharan Africa. More than one third 

of the global population, some 2.5 billion people does not 

use an improved sanitation facility, and of these 1 billion 

people still practice open defecation.”9The United Nations 

Children’s Fund (UNICEF) and World Heath Organization 

(WHO), recorded global disparities regarding the state and 

progress of sanitation and access to drinking water as the 

following: “despite significant progress on sanitation, in 

2012, 2.5 billion people did not have access to an improved 

sanitation facility, down from 2.7 billion in 1990, a decrease 

of only 7%. If current trends continue, there will still be 2.4 

billion people without access to an improved sanitation 

facility in 2015.”10  Social inequality is still a heavy burden 

in growing economies especially in Africa.

 

9  (UNICEF, 2014)
10  (UNICEF, 2014)
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When the colonies in Africa and Asia became 
independent in the years between 1945 and 1965 
their political leaders were faced with two main 
challenges. The first they thought was short-
to medium-term challenge – consolidating their 
political power and the achieving domestic stability 
and peace. The second, which they believed would 
challenge them in the medium to long term, was 
how to transform their countries’ economies from 
their colonial format as suppliers of raw materials 
produced through the exploitation by the colonialists 
of cheap, unskilled (and de-skilled) labour of the 
indigenous populations.11 

As Moelesti Mbeki, the deputy chairman of the 

South African institute of international affairs (and brother 

of the former president of South Africa), argues in his book 

Architects of Poverty about the subject of colonization, 

which is often overlooked or over exaggerated when it 

comes to national affairs of former colonies. One cannot 

avoid the challenges that independent nations adopted 

thereafter have lead to traits of poverty when it comes to 

even distributions of social needs. Third parties such as 

the United Nations, World Health Organization, and other 

smaller scale private non-governmental organizations have 

often taken responsibility for providing aid in delivering 

resources like housing, water and sanitation.

11  (Mbeki, 2009)
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A 
NATIONAL 

CRISIS 



24

DID YOU 
KNOW

?
South Africa's countrywide local elections of May 

2011 were deemed the "toilet election"
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In Sub-Sahara geopolitics, South Africa is a 

powerhouse. Yet even as it joins Brazil, Russia, India, 

China as a member of BRICS, an association representing 

almost half of the world’s population and are recognized 

as the fast growing economies in their regions, but South 

Africa faces major social and economic pressures.12 

Given its colonial history and current social 

economic situation, one can begin to reveal how polarized 

influences have shaped a cycle of poverty and social 

inequalities. The country suffers from the daunting past of 

social, economical and political segregation most forcefully 

displayed before and more so during Apartheid (1948-

1994). The infamous political system of racial segregation 

and discrimination marginalized natives (a term used by 

the apartheid constitution to collectively describe the non-

white population), creating imbalanced access to basic 

services such as water, sanitation and electricity, as well 

as political power.  After almost 100 years independent of 

the British colonial empire and 20 years post-apartheid, the 

newly elected government of South Africa, is still resolving 

an overwhelming inheritance of a national accesses to 

12  (South Africa Info, 2011)
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service delivery. In 2014, the growth in urban populations 

in South Africa surpassed the national population growth. 

The implication of the urban surplus of people is an 

increasing urgency for development of infrastructure in 

South Africa’s cities. Infrastructure, which is fundamental 

to enabling economic growth and development, will 

continuously require expansion plans in order to support 

the increase in urban population. It is crucial that the local 

governments in South Africa have a mandate to construct 

and maintain a range of infrastructure that facilitates. Of 

high importance, hindering social development especially 

in poor urban areas, water, sanitation and electricity 

delivery are categories of national crisis.13

Water . Sanitation . Electricity

As a result of the awareness of injustices of South 

Africa’s non-democratic past, now the country is widely 

regarded as having the most progressive constitution in 

the world; South Africa’s Bill of Rights is second to none.14 

Post-apartheid laws in the Constitution, which states 

that all citizens have rights of access to housing, health 
13  (Africa W. A., 2014)
14  (South Africa Info, 2014)



27



28

care, food, water and social security, protect the countries 

citizens. However, as more people migrate from rural areas 

to cities, the pressure to meet increased water demands, 

limitations of resources, infrastructure, mismanagement 

of funds and the reversal of apartheid policies present a 

national challenge for the government. Imposing temporary 

sanitation solutions and enforcing water supply restrictions 

on communities increases the probability of contaminated 

human waste environments and water born diseases. 

Disease knows no boarders. Decent sanitation is essential, 

vital, indispensable and critical for public health. Without 

it, epidemics are unavoidable. In 2001, over a six month 

period 78, 140 cases and 163 deaths were reported in 

South Africa due to cholera that was contracted through 

contaminated water.15 

Although the government is aware of the national 

condition of water and sanitation and encourages projects 

for improvement, smaller scale management of funds 

and project execution targets are not being reached. 

Throughout 2007, the Department of Water Affairs (DWAF) 

commissioned South Africa’s top organizations, the 

15 (World Health Organization, 2001) (Bryer, 2015)
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Council for Scientific and Industrial Research (CSIR), to 

conduct an audit on existing water and sanitation projects. 

The “spot-check”, as it was called, drew on 2, 410 projects 

in the MIG (Municipal Infrastructure Grant) database, 

which were then listed as having moved past the planning 

phase. Findings showed that of these projects, only 41% 

had actually been completed. Further to this, the audit also 

made the following findings:  

Approximately 25% of on-site toilets were 
inadequately designed for ventilation. 
Approximately 68% of on-site top structures were 
constructed in a way, which meant it cannot be 
moved when the pits are full. 
A number of facilities were found to have problems 
with the toilet doors (10% do not close, and 18% 
have no latch on the inside). 
28% had poorly designed or built toilet vent pipes. 
Some flush toilets were found without cisterns 
(23%).
61% had no hand-washing facility near toilet. 
60% of the facilities municipalities were only doing 
reactive maintenance. 
40% of municipalities were seen as not having 
adequate maintenance capacity.16 

The people of South Africa though national protests that 

display great levels of dissatisfaction portray the consequences of 

these findings. It is of great concern that there is a widespread of 

citizens experiencing the effects of poor service delivery.  

16  (Africa W. A., 2014)
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National concerns infrastructure go even further 

beyond water supply and sanitation. In 2014 electrical 

power became yet another vulnerable and constrained 

national concern especially in less fortunate communities. 

On Sunday, January 4th, 2015, South Africa’s leading 

energy supplier established by the government, ESCOM 

(Electricity Supply Commissions) announced, “Just as an 

alert, there is going to be load shedding. The system will be 

seriously constrained then. And if not addressed fast as we 

can, we are heading for a big disaster.”17 Load shedding, 

also known as a rolling blackout, is a term used to describe 

a process when there is not enough electricity available to 

meet the demand and supply of all Eskom customers. As 

a solution to the demand Eskom interrupts its supply of 

electricity in certain areas over certain periods of time.  “It 

is an effective way to avoid total collapse of the electricity 

supply grid (a national black-out) which will have disastrous 

outcomes for South Africa. If unbalances on the power is 

not managed this could lead to the risk of collapse of the 

entire power network. If this occurs, it could take more than 

a week to restore power to the entire country. By rotating 

and shedding the load in a planned and controlled manner, 

17  (Africa e. C., 2015)
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the system remains stable.”18 The shortage of electrical 

generating capacities in South Africa provokes one to 

point fingers at the government and municipalities for not 

managing populations that were higher than the economic 

growth rate, lack of management of post apartheid growth, 

poor maintenance of power stations and management 

of funds.  With all these interrelated factors on can only 

envision a deteriorating standard of living and quality of life 

for unpredictable time to come. “SA will therefore simply 

have to live with an insufficient supply of electricity for a 

long time to come. This shortage has and will continue 

to limit economic growth with, the associated increase of 

unemployment.”19 

Even as one of the strongest economies in Africa, 

South Africa is experiencing the effects of underdeveloped 

resolutions to the distribution and upgrading of services. 

Safe drinking water and sanitation are a prerequisite to the 

realization of other human rights. Management of the provision 

of services is the responsibility of local governments to have 

improved access to water, sanitation and electricity services. 

18 (Eskom Holdings SOC Limited , 2015)
19  (Prinsloo, 2015)
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In order to frame the national challenges in developing 

and maintaining public infrastructures, the South African 

capital, Pretoria will be studied in order to ask why some 

are entitled to services and not others? According to the 

South African constitution access to water is a human right 

according, but there are still such disparities in who has 

and does not have access to the natural and most sought 

after resource. What role has history of architecture and 

urban planning policies played and what other challenged 

that is hindering the developments of local governments 

in South Africa, particularly Pretoria? These questions will 

allow one to continue framing a comprehensive response 

to the development of a project that seeks to empower 

the betterment of the livelihoods of those who are most 

vulnerable in urban areas.  
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A 
CAPITAL 
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DID YOU 
KNOW

?
The word "apartheid" originated in South Africa. It 

is an Afrikaans word meaning 'apartness.'
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The Pre-Apartheid Era 

Known, as the former center of the Apartheid, 

Pretoria is the capital city of South Africa. Pretoria is the 

fifth largest municipality situated in the northern part of 

the Gauteng Province and identified as the single largest 

jurisdictional area in the world. Pretoria was founded in 

1855 by Marthinus W Pretorius, who was the first president 

of the Republic of South Africa (Transvaal Republic) 20.  He 

named the “administrative capital’’21 after himself, and his 

father Andries Pretorius, who was the leader and hero of the 

Great Trek (1835-1846). The Great Trek was a movement 

of Dutch-speaking colonists up into the interior of southern 

Africa in search of land where they could establish their 

own homeland, independent of British rule.22  In Pretoria, 

the urban environment was built under the influence of 

the Dutch and English colonial settlers. “South African 

architecture was influenced by European design perhaps 

more than the architecture of any other African nation. 

The South African policy of apartheid led the Boer and 

English communities in Pretoria, for example, to exclude 
20  (City of Pretoria, 2014)
21  (Hadley,1968)
22  (South Africa Info 2011) 
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the majority of South African citizens from architectural 

strict segregation of Africans from colonial administrators 

and their families also characterized British architectural 

plans.”23 

In the early 1900s the British Colonial government 

was granted administration of the Union of South Africa as a 

unitary dominion of the British Empire (in contrast Australia 

and Canada which were partially governed federal states of 

the United Kingdom). This gave the constitutional monarchy 

rule over the “natives”, a term used by the apartheid 

government described defined ahead. To manage the 

initial rapidly urbanizing influx of the non-British population 

(African Natives), the manifestation of social inequalities, 

urban land reformation, relocation configuration policies, 

were institutionally used to control and segregate dominant 

non-white races from higher social economic advantages 

and residential mobility whilst managing tensions and 

enforcing security along the growing industrialized urban 

settlement of Pretoria.24 The ruling government forcefully 

began relocating non-white raced South African nationals 

from the urban center to underdeveloped areas on its 

23 (Hadley, 1968)
24  (Maylam, 1995)
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outskirts, inaugurating the principle of racial separation, 

which then became entrenched in the administration of the 

city. Paul Maylam describes the administrative practice of 

segregation as the “foundation-stone of urban apartheid.”25 

As an administrative capital, one can comprehend how the 

architecture and landscape were created as a symbol of 

control, a reflection of wealth, and an environmental border 

of race and economic exclusion.  

Native (Urban Areas) Act N0. 27 of 1913 / Bantu 
(Black) land Act of 1913

A “native” was term that defined as “any person, 
male or female, who is a member of an aboriginal 
race or tribe of Africa; and shall further include 
any company or other body of persons, corporate 
or unincorporated, if the persons who have a 
controlling interest therein are native.” The Act’s 
most catastrophic provision for Africans was the 
prohibition from buying or hiring land in 93 per cent 
of South Africa. In essence, Africans, despite being 
more in number, were confined to ownership of 7 
per cent South Africa’s land. “A native shall not enter 
into any agreement or transaction for the purchase, 
hire, or other acquisition from a person other than 
a native, of any such land or of any right thereto, 
interest therein, or servitude there over.”26

25  (Maylam, 1995)
26  (Africa U. o., 1913) (Online)
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The Apartheid: 1948-1994

In 1948, the White Afrikaner National Party 

assumed power over the country. The new government 

replaced symbols of British imperial politics such as the 

national anthem and the flag. The name of the country was 

changed, as The Republic of South Africa was born.27 In the 

same year, the Apartheid, “the state of being apart”, 28 was 

officially institutionalized as a term and political practice. 

“Throughout Africa, an absolute, racially based dichotomy 

was establishes that regulated Africans to the realm of 

tradition, while preserving the spaces of modernity for the 

white settler population.”29 As previously mentioned when 

looking at the town planning and urban design under the 

imperial British and European rule, an apartheid practice of 

space was already present, and when  the National Party 

took over June 4th , 1948 the segregation polices had no 

end in sight.30 The Apartheid is often only understood for 

its inhuman display of social and political constructs, the 

role of architecture and planning are often overlooked but 

27 (Hadley, 1968)
28 (Press, 2015)
29 (Bester, 2001)
30 (M. Smith, 1992)
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in fact they were the most critical to the implementation 

and maintenance of imperial apartheid policies. Architects 

played a major role because they were involved in the 

design practices of cultural extensions of enforced state 

power. Through the motivation of supremacy, professional 

designers validated the power of the white minority 

through the design and planning of new townships such as 

Mamelodi and the South Western Townships (SOWETO) 

mandated under Group Areas Acts.  

Segregation through the construction of residential 

areas for different groups of tribally designated South 

African natives, which resembled barracks a cluster of 

temporary housing, policing which made them prison-

like, and routine surveillance of township populations by 

army, police and state officials  were maintained by official 

Group Area Acts. 31 The Acts reinforced racial residential 

segregation in urban areas, allocating urban ‘barracks’ to 

all non-white Black, Coloured and Indian populations who 

fell outside the control of the Ministry of Native Affairs. The 

Minister of Justice, C R Swart, was careful to point out in 

1953: “it was never the intention of Parliament to say that 

31  (Robinson, 1992)
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if you reserve something for one group, equal provision 

should be made in every respect for the other group. In our 

country we have civilized people, we have semi-civilized 

people and we have uncivilized people. The government 

of the country gives each section facilities according to 

the circumstances of each.”32 Pretoria was bifurcated into 

two apparent geographies for white and for non-whites, 

or as Swart suggested for the civilized and “uncivilized” 

who were placed in townships. In the 1950s, a group of 

architects at the prestigious University of Witwatersrand 

in Johannesburg proposed to solve the “native housing 

problem” by designing a series of matchbox houses whose 

sterile forms became ubiquitous across the sprawling 

township landscapes. Under apartheid, the townships 

were highly controlled bedroom communities, often located 

at some distance from the ‘white city’.33  Residential 

townships were used as a physical barrier of native tribes 

between each other and the remaining no-white population 

as a system that would weaken the majority population by 

creating disparities between them for example some tribes 

were lighter in completion and had different hair textures 

32  (Silverman)
33  (Ogbu, 2011)
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made them feel more superior because of their ‘white-

like-ness. The reinforcement of difference in appearance 

that created further tensions between non-white took their 

attention away from bigger problems of social-economic 

oppression that were apparent in the disparities of 

municipal infrastructure and accessibility to services such 

as water and sanitation.34 

The Group Areas Act: No 41 of 1950
 
Forced physical separation between races by 
creating different residential areas for different 
races. Led to forced removals of people living in 
“wrong” areas.‘’35

The Reservation of Separate Amenities Act: No 49 of 
1953 

Forced segregation in all public amenities, public 
buildings, and public transport with the aim of 
eliminating contact between whites and other races. 
“Europeans Only” and “Non-Europeans Only” 
signs were put up. The act stated that facilities 
provided for different races need not be equal.” 
The Reservation of Separate Amenities Act (1953) 
ensured separation on a personal level.

34  (Ogbu, 2011) 
35 (Lichtenstein 2005)
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SPATIALLY ORGANIZED APARTHEID
IMPLEMENTATION IN PRETORIA. 
1970
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SPATIALLY ORGANIZED APARTHEID
IMPLEMENTATION IN PRETORIA. 
1950
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TOWNSHIPS 

Townships are settlements or subdivisions that are 

associated with a larger town or urban area. The term is 

specifically used to in South Africa to designate living area that 

was created under the apartheid regime, specifically reserved as 

neighborhoods or districts reserved for non-whites. Townships 

are still municipal zones that can be described to have ‘’ghetto-

like’’36 appearances and characteristics; however, the Pretoria 

city system is comprised of several Group Areas established 

by the apartheid. Pretoria, Verwoerburg and Akasia, three 

white-controlled urban areas, are at the core with several non-

white dormitories such as Atterigeville and Mamelodi (Black 

Towns), Eersterus (Colored Town) and Laudium (Indian Town) 

adjacent to it. “In conjunction with these local manifestations 

of racial apartheid, grand apartheid (the division of Blacks 

into ethnic entities constitutionally linked to homelands) was 

also superimposed on the Pretoria metropolitan city’’37. To 

understand how different the urban zone settlements in Pretoria 

were, a black township on the periphery called Mamelodi shall 

be further examined (and used as the site of this proposed 

architectural and social intervention). 

36  (Smith 1992)
37  (Smith 1992)
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9,53,886

THE NUMBER OF PEOPLE LIVING IN
PRETORIA'S TOWNSHIPS
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TOWNSHIP
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CENTRAL BUSI-
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MAMELODI

TOWNSHIP
POPULATIONS:

Soshanguve   (403,162)
Mamelodi       (334,577)
Mabopane      (110,972)
Saulsville        (105,208)

Soshanguve

Mabopane

MAP TO SHOW TOWNSHIP LOCATIONS IN 
PRETORIA IN RELATION TO THE CBD. 
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POST-APARTHEID:

1994- PRESENT  

 A great relief for the majority of the nation and the world 

occurred when Nelson Mandela was released from prison 

after 27 years. He was elected the first black president of the 

Democratic Republic of South Africa on May 9th, 1994. Many of 

those who were identified as the non-white population voted the 

African National Congress (ANC) as the new ruling party marking 

the end of the Apartheid era.  Now begin the task of imagining 

just what the removal and reversal of Apartheid urban polices 

would require. Abolishing the Group Area Acts meant that the 

city of Pretoria was no longer limited to development by racial 

morphologies and major forms of population growth would be 

projected.  

Today Pretoria is still one of South Africa’s urban 

metropolitan areas that suffer from ongoing social decline given 

informal settlements and land invasion housing from both rural 

and refugee migration influxes. The South African Institute of 

International Affairs reported that “a quarter of Zimbabwe’s 

people fled to neighboring countries, that is, Zambia, Malawi, 

Mozambique and Botswana, and especially to its bigger and 



51

richer neighbor, South Africa. The South African government 

estimates that approximately two million Zimbabweans now live 

in the country mainly as illegal immigrants.” 38  New migrants, both 

national and international, are often most easily accommodated 

in informal settlements (spontaneous growth) found in pockets 

within the city or growing along the perimeter of existing townships 

(natural growth). 

Physical gaps between the former white city in Pretoria 

and the still existing black townships remain all too evident as the 

spatial inequities of apartheid endure. 39 Given the nation’s history 

of social and environmental race inequalities, the post-apartheid 

ANC government faced a massive challenge of socio and spatial 

re-structuring.40 In 1994, the new government acknowledged 

the lack of basic services such as water supply and sanitation 

as key indicators of the underdevelopment of certain sectors 

of the community and as critical elements in the experiential 

manifestation of poverty.41 Some of the most necessary agendas 

needed to be directed towards the progress of municipal services 

such as water, sanitation and electricity delivery that had been 

undermined in all previously non-white communities. 
38  (Mgubentombi, 2004)
39  (Ogbu, 2011)
40  (Africa W. A., 2014)
41  (Africa W. A., 2014)
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Water

The executive mayor of Pretoria stated at the 2014 

State of the Capital: “our country is not the most water-rich, 

and current projections indicate that by 2025, South Africa 

will approach or face physical water scarcity depending 

upon the measure utilized.”42  At the dawn of the nations 

democracy in 1994, the population was recorded as slightly 

over 40 million of that, approximately 15.2 million people 

had no access to basic water supply which was defined 

as at least having 25 liters of safe water within 200m of 

a dwelling.43 In Pretoria almost all residents are able to 

access piped water near (those in rural or low income 

groups) or within their homes. 

In apartheid South Africa, many areas were defined 
as ‘rural’ that were essentially ‘urban without 
services’ as they had high concentrations of people 
living in an area whose economic base was some 
distant city where many people worked. We might 
now term such places ‘displaced urban’ or even 
‘displaced suburban’. However, at a wider level they 
are but one manifestation of the irrationality of our 
preconceptions about ‘rural’ and ‘urban’ and the 
difficulty, we are now presented with in coming to a 
new definition.44 

42  (City of Pretoria, 2014)
43  (Association S. A., 2013)
44  (UN-HABITAT, 1997)
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TABLE TO SHOW AREAS OF WATER 
SERVICE DISSATISFACTION IN PRETORIA 
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BOUNDARY 

CENTRAL BUSI-
NESS DISTRICT

MAMELODI
TOWNSHIP

MAP TO SHOW AREAS OF WATER 
SERVICE DISSATISFACTION IN PRETORIA 
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In the 2012 Pretoria City Consultative Citizens 

Report Card, “displaced suburban” areas are defined 

as “Formal Rural”.  In the same report it was recorded 

that 53 percent of the population in these settlements 

have assess to piped water, 54 percent are not supplied 

enough water and furthermore experience interruptions 

in water supply.45 The issues around water are far more 

than trying to meet population demands. The maintenance 

and upgrading of infrastructure for various reasons 

further propels the disparities of accessing clean water in 

Pretoria. For example, with the rising of the water table 

in South African winters, “any sewerage pipes that are 

not anchored (at huge cost) come floating to the surface, 

and break in the process. The city does not have money 

and the central government has other priorities.”46  The 

national government is under immense pressure to grow 

the economy because providing services to populations 

without income will further deplete the ability to manage 

the resource of water. “Towards the end of the 1990s 

however, government realized that poverty, unemployment 

and the high operational costs of particularly bulk water 

45  (UNICEF, 2014)
46  (Bryer, 2015)
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supply schemes, meant that the poor could not afford 

services charges. Thus the shared responsibility between 

government and citizens, as envisaged in the policy would 

not be implementable.’’47

47  (Africa W. A., 2014)
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Sanitation 

Sanitation and water have already been mentioned 

as a global issue. Both refer to the provision of facilities and 

services for the safe disposal of human waste. In short, the 

discussion focuses on toilets, or versions of toilets such 

as latrines.48 In the early days of the post-apartheid era an 

estimated 20.5 million lacked basic sanitation (a household 

toilet of at least a VIP standard) in South Africa.49 During the 

Apartheid allocation of  municipal services were unevenly 

distributed between race, widening the gap of social and 

environmental inequalities. Only the “white” race was able 

to live in upper and middle class suburbs in municipalities 

of Pretoria where delivery of sufficient water through 

reticulated house connections and water borne sanitation 

services were provided. In contrast the black townships, 

were only provided  authorities sanitation to a very 

limited extent making non-white municipalities even more 

undesirable.50  In “black” municipalities cheaper and low 

maintenance sanitation systems alternatives such as the 

bucket system were applied in many urban towns. In 2013 

48  (Project, 2012)
49  (Africa W. A., 2014)
50  (Africa W. A., 2014)
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former Co-Operative Governance and Traditional Affairs 

minister, Richard Baloyi reported an estimated 272, 99551 

bucket toilet systems recorded across the nation. “There 

was a time I thought the bucket system was gone... that 

it had exited our space, but this number came out when 

we were assessing the state of sanitation”.52 The bucket 

system can literally be explained as a bucket one used 

to go to the toilet. When the bucket is full it is emptied, 

washed and used again. There are many health hazards 

associated with this system because human waste is often 

thrown out into open environments close to households and 

pipe less alternative leaves unpleasant odours lingering in 

communities.  

51  (Association S. A., 2013)
52  (Association S. A., 2013)



59

TABLE TO SHOW TYPES OF 
TOILETS IN PRETORIA BY AREA
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In Pretoria high levels of sanitation delivery 

dissatisfaction are reported in the formal rural and informally 

settled areas where people do not pay for sanitation, 

use toilets or openly defecate. In terms of the number 

of those who do have access to sanitation by category 

73 percent have access to flush toilets connected to the 

municipal sewage system. Alternative sanitation systems 

are pit latrines toilets that collect human waste in a hole 

in the ground, the bucket toilet as previously mentioned 

other toilet facilities are used by 20 percent of the capital 

cities population.53 As one of the areas that show levels 

of dissatisfaction, in township, lower income settlements 

like Mamelodi’s population, contributes to the 66 percent 

of people who have no access to a toilet and 96.1 percent 

use pit latrines.54 

Alternative toilets are often shared by the community. 

Communal toilets are currently seen in informal settlements 

where authorities are faced with the challenge of providing 

hygienic human waste disposal fast and safe enough to 

accommodate the thousands of people migrating to the 

capital city every day. For cities, kilometers of sewage pipes 

53  (UNICEF, 2014)
54  (UNICEF, 2014)
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FLUSH TOILET

VIP LATRINE

PIT LATRINE
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and expansive sewage purification plants may be ideal; 

however considering the speed with which South African 

towns and cities have expanded, other options have to 

be considered. A solution that ensures human dignity and 

hygiene while providing a safe an environmentally friendly 

environment for women and children would be most ideal.55

55  (Bryer, 2015)
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GENERAL MUNICIPAL CHAL-
LENGES IN PRETORIA 

Local governments are able to evaluate and manage 

performances at a smaller scale. In Pretoria providing 

services to informal settlements, farm dwellers, dealing 

with difficult ground conditions and planning new housing 

developments where existing bulk infrastructure is already 

overstretched is a challenge. Local governments are still 

trying to figure out how to deal with full VIPs (Ventilated 

Improved Pit Latrines), water supply inadequacies, bucket 

eradication, maintenance of sewers and sub-standard 

water effluent discharges. The municipal management 

of projects is unevenly attended to because of different 

economies of scale and the sheer logistics of managing 

projects in scattered and or dispersed settlements further 

from a municipality’s administrative hub. In communities 

where there little or no project management and instances 

where bulk infrastructure is lacking, people are encouraged 

to adopt dry water systems. However, not all communities 

are willing to adopt dry water systems because they 

increase the chances of extracting diseases, are poorly 

cleaned by the community and municipal services, and 
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socially have a stigma towards them as “second-to-best” 

options. Maintenance, refurbishment and extension of 

the capacity of the existing sanitation infrastructure are 

still critical priorities for at one scale or another for local 

governments. It is critical to ask how to deal with these 

challenges outside the dependency of the government.



66

Electricity

Since the reintroduction of load shedding in 2014, 

electricity has become a national crisis. Compared to other 

services there is a general dissatisfaction with electrical 

service access all social brackets. The social inequalities 

of electricity in terms of affability and accessibility are 

like water and sanitation, prevalent in low-income areas. 

Where there are no traces of infrastructure but light is seen 

after sunset, it becomes apparent the illegal connections 

extended to the urban poor by means of theft. In 2014 

Eskom revealed that as much as seven percent of the 

country’s electricity was stolen via illegal connections. This 

is loss that the state power utility could no longer afford in 

addition to not having enough generating capacity.56  It is 

recorded by the city of Pretoria that eight in ten house holds 

have assess to mains electricity but only 26.8 percent of 

are connected in informal settlements where the service is 

not paid for.  

56  (BusinessTech, 2014)
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DID YOU 
KNOW

?
Service delivery in Mamelodi, a township in Pretoria 
is still poor. In 2010, 47% of the population had no 
access to piped water in their yards, 25% had piped 
water in their homes and 64% were connected to 

electricity. 
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Service delivery backlogs are a reoccurring theme 

in the Department of Water Affairs report on the Quality 

of Sanitation in the South Africa written 2012. The service 

delays have been analyzed as a result of poor planning 

across government from national strategic level through 

to the site level. As well, inadequate resources for both 

the capital costs as well as on-going maintenance are 

described some of the root causes of the failure. What the 

South African government has been trying to achieve on 

paper has been rather unrealistic in practice.  

The targets set in 1994 to provide all citizens with 
at least basic level of water supply and sanitation 
service within 7 years was realized to have been 
over-ambitious as it became obvious that it would 
take a considerably longer time to ensure access 
to these services to all. In September 2003 Cabinet 
approved the Strategic Framework for Water 
Services, which set out new targets to access 
water and sanitation. The revised targets under the 
strategic Framework for Water Services, aspired 
to ensuring that all South Africans have access to 
a functional basic sanitation facility by 2008 and 
all South Africans have access to a functional by 
2010.57 

In 2004-2005, the Department of Water and 

Sanitation commissioned a nation-wide sanitation 

57  (Africa W. A., 2014)
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sustainability audit to assess the quality and sustainability 

of sanitation infrastructure implemented under the CWSS, 

CMIP and Housing programmed. The findings of the audit 

are summarized as follows: 

28% of toilets were already dysfunctional or had a     
high sustainability risk indicating a high probability 
of failure within the short to medium term. There 
was an inadequate attention to providing social 
issues and health education resulting in a lack of 
ownership and low levels of awareness of hygiene 
and user responsibilities. There was a significant 
negative environmental impact due to sewage spills, 
pits dug to below   the water table, and as a result of 
lack of household refuse removal services, refuse 
was discarded into pits in areas where refuse is 
not collected. Inadequate governance of programs 
result in a poor quality of construction in many 
cases, long delays in implementation, inadequate 
control of contractor performance. Inappropriate 
technology choice particularly related to installing 
waterborne sanitation where there were insufficient 
water resources or VIPs with corrugated iron top 
structures that were not stable in high wind areas.  

In 2014 the national targets of improving basic human 

rights had still not been met and the water and sanitation 

crisis is still a reality. The crisis is being felt in various 

communities throughout the nation. In the Boitumelong 

Township, located in the North West Province, it was 

recently reported youths filling up their buckets with tap 
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water said that “the water was smelly and brown, residents 

said. More than 200 people were hospitalized with diarrhea 

this week in the water-depleted North West town which has 

seen schools shut down and police and municipal offices 

left without water.”58 The Quality of Sanitation analysis 

reports that the “access to sanitation is increasing from a 

functionality and adequacy point of view, as many as 26% 

(3.2 million) households are at risk of service failure and/

or are experiencing service delivery breakdowns. Add this 

to the 9% or (1.4 million households) in formal settlements 

that have no services and the 64% of households in 

informal settlements making use of interim services and 

one gets a picture of service delivery failure on a massive 

scale. An estimated 50 billion Rand (5 billion dollars) is 

required to address the above challenging situation of 

new service delivery and infrastructure upgrading and 

maintenance related backlogs.  The total direct conditional 

funding for municipalities from 2011 to 2014 amounts to 90 

Billion Rand (9 Billion dollars).”59

Although the government is responsible for providing 

equal basic needs of the country, there has been a shift 

58  (Jadoo, 2014)
59  (Africa W. A., 2014)
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in the management of resources so that they are better 

monitored at a lower and more functional scale. “Currently 

municipalities have been designated responsibility as 

Water Services Authorities. They are responsible for 

extending and ensuring basic water and sanitation service 

provision through the use of own revenue, the Municipal 

Infrastructure Grant (MIG) for capital costs and the 

Equitable Share Allocation for operation and Maintenance 

costs. For Metropolitan municipalities the MIG was changed 

from 2010/11 to the Urban Settlement Development 

Grant (USDG) for extending and ensuring basic water 

and sanitation service provision.”60 Though municipalities 

are now able to manage their own resources, the ghosts 

of social economic inequality still exist. Consequently in 

townships such as Mamelodi in Pretoria, there is a poor 

population that cannot afford to pay for the services as a 

result of there being a lack of affordability, national policies 

have had to be further amended to assist the urban poor. 

The adoption of the free basic services policy in 

2001, linked to an indigent policy, which targets the poorest 

sections of communities, was aimed at addressing the 

60  (Africa W. A., 2014)
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issue of affordability of services. The basket of services 

in the free basic service policy includes solid waste 

collection, water supply, sanitation and electricity. Initially 

the emphasis of policy implementation was in respect of 

the provision of a basic amount of free water and electricity, 

work on sanitation and solid waste only gained momentum 

from about 2005-2006.61

The national assistance in providing free basic 

services to the urban poor is what one would call a double-

edged sword. If more outlying urban areas grow formally 

and informally, residents might also feel entitled to free 

services as a standard of wanting equal distribution, while 

those who are already receiving the services would never 

want to revert to having to pay for them. Lastly, those who 

are paying for the services would feel unfairly treated, as 

they would be seen to be carrying the financial gap in tariffs 

to provide infrastructure for all.  

Twenty years after the beginning of South African 

democracy, the ruling ANC party has its hands full when 

it comes to the delivery of water, sanitation and energy 

services. These problems are also a reflection of the 
61  (Africa W. A., 2014)
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government has failed to walk the talk. Even more 

discouraging are the corrupt practices of the ANC party to 

lure voters back into their support. “The municipal election 

campaign is in the toilet, literally—the delivery of the most 

basic service of all has come to dominate what may be the 

first democratic poll in South Africa fought principally on 

issues of government performance.”62Voting campaigns 

filled with promises of improved infrastructure and service 

delivery in underdeveloped areas. Politicians know it is 

what the communities need the most. During the 2011 

municipal election campaign, ANC spokes person Keith 

Khoza said the ruling party had told voters that there is 

R800-billion in the kitty for infrastructure, most of it for 

local government. “We want to highlight the importance 

of the developmental state on local government level.”63  

Unethical practices seem to be surfacing in the largest 

government funded public utility. Eskom that states that 

it requires more funding to meet demands and build new 

infrastructure in order to stop the unforeseen future of power 

cuts; however, in 2014 the top ten officials of the company 

received 11 million Rand (1.1 million Dollars) in bonuses. 

62  (ROSSOUW, 2011)
63  (ROSSOUW, 2011)
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The mismanagement of funds and traces of corruption 

are apparent and the nation is getting frustrated. Natasha 

Mazzone, the shadow minister of the Democratic Alliance 

(DA), the second largest party in South Africa voiced the 

nation’s frustration in March 2015: “South Africans cannot 

accept that while the rest of us are impacted by poor 

delivery a few people become very rich while costing our 

country billions.”64

The water, sanitation and electricity services are of 

equal importance but individually require the nation’s 

undivided attention to avoid a national decline in the 

quality of life. The general state of services in South Africa, 

which includes the Pretoria, may be summarized as a 

combination of: 

•	 There is a reoccurring theme of municipal service 
delivery backlogs and or no service delivery at all in 
rural and informal settlements.  

•	 Infrastructure refurbishment of old and existing 
services has deteriorated beyond regular 
maintenance, which will require a large government 
or private investment. For example there when it 
comes to electricity

•	 Extension backlogs to new households in growing 
areas are hard to sustain as developer driven 
households and rural areas are being adopted 
under the cities municipal umbrella where there are 

64  (Zama 2012)
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shortcomings in the design and construction of the 
infrastructure.

•	 There are needs to an upgrade infrastructure where 
minimum standards have not been met. In many 
instances this could be attributed to the Lack of 
skills to operate, manage and maintain the water 
and sewerage infrastructure.

•	 Backlogs pertaining to operation and maintenance 
of infrastructure in order for it to operate properly 
can be met if the adequate funds are allocated to 
it however; there is currently a mismanagement of 
funds.65

65  (Africa W. A., 2014) 
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DID YOU 
KNOW

?
We can all take on the responsibility of empowering 

others.  



79

THE SITE: MAMELODI

Townships were described earlier as controlled urban 

settlements formalized during the apartheid to control and 

segregate racial residential settlements.  Formed in 1951, 

the Mamelodi township was one of the promoted concepts 

of physical order, social stability and visibility. It was seen 

as a landscape of ‘’enforced segregation on the periphery, 

which were closely administrated by a bureaucracy headed 

up by white officials’’66. The area was created specifically 

for the one of the cultural groups, the Pedi, with reason to 

isolate different tribes so that the Apartheid government 

could insure that there was tension between the majorities.  

The apartheid Government made no provision 
for fresh water or sanitation in the townships and 
generally took no interest in the welfare of the people 
who lived there. During the struggle for freedom, 
there was much oppression by the authorities, 
which culminated in the Soweto riots in 1976. All of 
the townships in South Africa, including Mamelodi, 
suffered greatly during the struggle and only in 
recent years has the scale of oppression become 
widely known.67

66  (South African History Online, 2015)Invalid source 
specified.
67  (The Mamelodi Trust)
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The population in the area began to grow with the 

increase of urbanization. As the population continued to 

grow through the Apartheid era, living conditions within 

the area deteriorated. There is a notable difference of 

architecture in the former township. In the more developed 

areas houses are built on small plots out of brick, which 

are more permanent in contrast to the large informal 

settlements that are built out of corrugated iron, wood and 

plastic sheets. In most cases tenants were accountable for 

the construction of their own homes, where sanitary and 

efficient water systems were close to non-existent. The 

2011 census update estimated a population of 334,577 of 

which 98.89 percent are black Africans. The with proximally 

110,703 people and 2449 dwellings per square kilometer, 

the high density township has an expanding urban foot print 

of developed networks that display layers interchanging 

order, disorder, permanence and change. Within these 

networks are unique social settlement conditions.

Right along the periphery of the Mamelodi 

boundary is a new settlement that appeared in April 2014. 

Approximately, two and a half thousand people were either 

forcefully moved or granted a piece of land on the 1 km2. 
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“Moved” is a simple term to describe the population that 

had relocated from various illegal settlements within the 

Pretoria and given the land by the government for free. The 

residents were given full responsibility of the construction 

of their dwellings which needed to be built within a short 

period of time so that the land would not be reclaimed. 

Although the residents own the land that they are now 

residing, on it cannot be defined as formal settlement 

because it lacks municipal services of water and sanitation 

services.  On a global standard the United Nations would 

define it as a slum because the lack of accessibility to 

adequate water and sanitation services and poor quality 

of housing.68  For the South African government, slums 

or informal housing is based on land ownership and less 

on the status of the living conditions and site would be 

recognized as a semi-formal or rural formal settlement.69 

The residents have been sharing communal chemical 

toilets that are only cleaned twice a week are scattered 

along the roads of the site for almost a year. As the sun 

sets, darkness takes over the site and ones security is the 

biggest concern. There are still minimal signs of electrical 

68  (UN-HABITAT 2007)
69  (Verhoef 2010)
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connectivity being completed and water is still being 

delivered to residents for free by third party enterprises. 

The social status of the residents on the settlement can 

be described as uneducated urban poor. During the day 

woman and children remain at home while the men go out 

to look for work. Although the government has promised 

to implement infrastructure one cannot wonder how the 

residents will manage to pay for them without formal 

income.
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As the Pretoria settlements continue to develop, 

the government can clearly not have sole responsibility 

for providing good social standards of living. Having 

understood the unique conditions of the site in Mamelodi 

that is ‘waiting’ to be formalized, an opportunity to respond 

through architecture and small-scale urban design is 

presented. Municipal services will be implemented but 

the time frame is unknown.  Municipal services may be 

implemented, but the time frame is unknown. In the mean 

time an architectural intervention could create an important 

first step toward a social infrastructure in Mamelodi.
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SITE ANALYSIS OF MAMELODI TOWNSHIP (LEFT)
AND SOCIAL ANALYSIS OF MAMELODI TOWNSHIP (RIGHT)

VOTING PATTERNS
PREDOMINANTLY (PUR-
PLE) 

RACE VS SPACE
POPULATION IS PREDOMI-
NATELY AFRICAN 

POPULATION DENSITY 
(VERY HIGH)

SITE: MAMELODI 
TOWNSHIP

MAIN ROADS

GREEN/ OPEN SPACE 

HOUSING DENSITY 
(VERY HIGH)

SITE: MAMELODI 
TOWNSHIP
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  MAMELODI ENVIRONMENT CONTEXT

 MAMELODI STREET VIEW

  MAMELODI MAJOR ROAD INTERSECTIONS
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FORMAL MAMELODI HOUSING 

INFORMAL MAMELODI HOUSING OR NEW DEVELOPMENT
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ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI

YEAR: 2007 
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ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI

YEAR: 2008 
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ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI

YEAR: 2009 
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ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI

YEAR: 2010
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ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI

YEAR: 2011
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YEAR: 2012 ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI
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ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI

YEAR: 2013 
NOVEMBER  
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ANALYSIS OF SITE DEVELOPMENT
 ON THE PERIMETER OF MAMELODI

YEAR: 2014
APRIL  
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DEVELOPED RESIDENTIAL AREA
BUILDING DENSITY

MAMELODI RESETTLEMENT SITE

SOLOMON MAHLANGU DRIVE (M10)
RAILWAY LINE
OPEN SPACE

SITE ANALYSIS OF BOARDER MAMELODI COMMUNITY 
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SHARED TOILETS
BUILDING DENSITY

MAMELODI RESETTLEMENT SITE

SOLOMON MAHLANGU DRIVE (M10)
RAILWAY LINE
OPEN SPACE

SITE ANALYSIS OF BOARDER MAMELODI COMMUNITY 
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TYPE 1 
Informal housing made out of scrap materials. 
(Wood, plastics and corrugated steel)

TYPE 3
Home structure reflects permanency. Building 
materials are mainly brick and concrete. Resi-
dents are have a formal connections to munic-
ipal services.TOWNSHIP HOME BUILDING TYPOLOGY

TYPE 2 
Residents are able to build out of permanent and 
stronger building materials. This is an intermedi-
ate phase where tenancy is more stable. Access 
to municipal services are limited.
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DUST ROAD DUST ROAD

SITE LOCATION 

MAMELODI 
TOWNSHIP

MAMELODI SITE  CONDITION ASSESSMENT

MANICIPAL ELECTRICITY LINES GRAVEL ROADS

 

SANITECH PORTABLE TOILETS OPEN SPACE WATER DELIVERY TRUCK
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UKUBUTHA 
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UKUBUTHA IS A ZULU TERM MEANING

“TO GATHER”
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UKUBUTHA SITE PLAN, MAMELODI 
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UKUBUTHA 
This research proposes a formative community 

based waste-to-energy design with socially driven 

architecture which aims to empower collectively and solve 

the underlying needs of access to adequate sanitation, a 

safe source of water and the production of energy. The 

independently built improved water, sanitation and energy 

hub, Ukubutha provides materials, system mechanisms 

and spatial qualities based on a response to social and 

environmental awareness. The design is aimed at assisting 

the relief of service delivery backlogs for the government, 

municipalities and communities in Pretoria developing a 

sustainable and comprehensive improved community 

sanitation hub that provides on-site fabrication of recycling 

and resource recovery. Most of all Ukubutha provides a 

social hub for people living in without public space.
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DESIGN STRATEGY 

Given the limitations of sanitation and summer 

seasonal rains, the design is primarily developed around 

management of waste and organic waste. A waste-to-

energy system allows for the water collection, storage and 

distribution as well as the optimal usage organic waste. 

Designing a multi-functional sanitation hub with a dry toilet 

base that is able to generate heat energy (though the 

production of methane gas), allows for additional activities 

to attract the communities’ participation and ownership of 

the hub.

The architectural response to social and political 

shortcomings found throughout the Pretoria townships 

and present day architecture is aimed toward achieving 

principals of social, economical and environmental 

sustainability. Ukubutha is primarily designed to serve the 

community by improving their living conditions in a multi-

functional and multi-generational gathering space.
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UKUBUTHA SITE  MASTER PLAN 
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TOILETS 

WELL-CISTERNS

GREEN AND RECREATION-
AL SPACES 

CIRCULATION

UKUBUTHA FOOTPRINT
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FIRST STAGE OF ZULU HUT 
CONSTRUCTION, BEEHIVE MEMBRANE
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STRUCTURE FORM EXPLORATION 3D 
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HOW TO CONSTRUCT

During the Apartheid due to policies of formal development 

control, natives lost touch of their traditional architectural forms, 

materiality and style as imperial architectural designs were imposed 

on their urban livelihoods.  As dedication to reviving lost African 

architectural cultures, Ukubutha is interpretation of Zulu dome-

beehive shaped structures called “Huts”. Still in existence today 

the huts are made of perishable materials such as thatch grass, 

bark and polished cow dung or concrete floors. The Ukubutha 

project borrows the structural language of the indigenous huts to 

design the roof perimeters with a more permanent and sustainable 

selection of material translations. The Zulu people construct 

their huts out of small tree trunks and branches that are placed 

in the ground in a circle. The branches are woven and tied with 

stripped back to create a structural wall. Dry long grass is then 

used to thatch the roof tying the materials together. In Ukubutha, 

the dome construction materials are replaced with more whether 

bearing materials and construction techniques for water collection 

efficiency. The dome skin construction techniques vary along the 

site from diagonal lashing that pull members together, to unique 

flattened conduit dome joints that a stronger but cheap and easy 

for the community to implement. 
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In addition the base of the hub will be located in open 

areas along main streets for ease of accessibility; with awareness 

of social security issues it will be well lit allowing for constant 

monitoring and safer place for public gathering and use the toilet 

stalls. The digester that sits below the structure is designed to 

be out of the view of the public to avoid social stigmas that might 

discourage patrons from using and taking communal ownership of 

the hub. The digester has an airtight metal membrane that sits on 

a concrete base and wall. The stronger more permanent materials 

concrete, brick and wood are also used above the ground for the 

main toilet facility and fertilizer facility. The mediation between 

what happens above and below the ground in the transportation 

of waste and gas is though plastic (PVC) piping. The more people 

that use the hub, the more organic wastes are collected that can be 

used to produce energy and fertilizers beneficial to the community 

especially during national power outages. The hub is designed for 

maximum storage and water filtration that are easily repairable. 

Producing renewable fuel sources called methane production 

via the anaerobic digestion process. Ukubutha is designed for 

maximum storage, water filtration and waste digestion systems 

that are easily repairable.
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WOMEN WEAVING HUT STRUCTURE CONNECTIONS
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FOUNDATION 

VERTICAL MEMBERS

GROUND HORIZONTAL MEMBERS

TIED JOINTS WEAVED MEMBERS
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METAL FLATTENED CONDUIT
CONNECTION FOR UKUBUTHA DOME
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BENT AND INTERWOVEN REEDS THAT
CREATE THE STRUCTURE OF THE 
"BEEHIVE" UKUBUTHA  DOME 
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TIMBER MEMBER LASHING 
TECHNIQUE SEQUENCE 
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3
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BENT AND INTERWOVEN REEDS THAT
CREATE THE STRUCTURE OF THE 
"BEEHIVE" UKUBUTHA OUT DOOR SPACES
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HORIZONTAL  WEAVING
TECHNIQUE SEQUENCE

1
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3
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UKUBUTHA: INTERIOR ROOF SKIN  
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3

2
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SECTION OF UKUBUTHA
  WASTE HARVESTING  FACILITY 

KEY 
1. COMMUNITY TOILETS 
2 .PVC PIPES
3. ANAEROBIC DIGESTER (METAL)
4. GAS PIPE (PVC)
5. COMMUNITY SPACE ROOF
6. EXTERIOR SKIN MEMBRANE
7. WASTE TRANSPORTATION PIPE 
8. FERTILIZER PLANT
9. WATER COLLECTION CISTERN-WELLS 
10. WALKWAY CANOPY
11. COMMUNITY GARDENS

8

7

10

11

UKUBUTHA MASTER SECTION TO SHOW 
RAIN AND WASTE HARVESTING SYSTEMS
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HOW TO

HARVEST 
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The project rests on unlimited public access to 

available water and sanitation services in the form of 

public toilets, which are easily assembled and safe to use 

at all times of the day. The aim is to eliminate the option of 

open defecation happening in the township. The dry toilets 

are adapted from pit latrines; but instead of digging holes 

and closing them when full, the design takes advantage of 

organic waste by-products. The human waste collected is 

able to produce a renewable fuel sources called methane. 

This is done on-site via the anaerobic digestion process. 

The incentive to having an anaerobic digester on-site is so 

that gas can be collected, moved and used by the residents 

to cook at home or in communal areas. The remaining 

waste (called slurry) is pushed out of the digester and 

received on an on-site fertilizer- producing facility. In the 

facility, waste is circulated to produce safe and good quality 

fertilizer. Minimal infrastructures and operational skills are 

required as the architecture allows nature and gravity to 

take their course.

Safe drinking water is crucial for the residents of 

Mamelodi. Water is harvested from the atmosphere by 

rain, mist and fog. Rain is most ideal as Pretoria receives 
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a significant amount of rainfall in the spring, summer and 

autumn seasons. The cisterns-wells are carefully designed 

with woven skin membranes made from local wood, 

bamboo and bio-plastics that are coated for optimum water 

collection. This was adapted from the Warka Water Towers 

that are to be built in March 2015 in Ethiopia. The towers 

are able to harvest between 50 to 100 liters of water a day 

from thin air and store up to 11, 000 liters.70 The Water that 

is stored is accessible by residents along main pedestrian 

pathways. 

70  (Warka Water Inc 2015)
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PLANS FOR UKUBUTHA, THE MAIN GATHERING  SPACE  

1.
METHANE DIGESTER

2.
ABOVE GRADE FACILITY 

3.
COMMUNITY TOILETS 

10 M
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CONCEPTUAL DRAWING OF 
UKUBUTHA FERTILIZER FACILITY



140

OUT DOOR COMMUNITY 
BIO-GAS STOVE 
CONNECTED 
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MAMELODI STUDY OF ENVIRONMENTAL 
WATER FLOW 
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CONCEPTUAL DRAWING OF 
UKUBUTHA CISTERN-WELLS
HARVESTING RAIN WATER
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MAMELODI ANNUAL STUDY OF WIND 
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CONCEPTUAL DRAWING OF 
UKUBUTHA CISTERN-WELLS
HARVESTING  
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PERFORATED WOVEN 
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SUPPORT RING 

PERFORATED WOVEN 
PLASTIC MESH   
COVER

BRICK WALL 

DRAINAGE MOLD 

WATER STORAGE  

GRAVEL

 CONCRETE FLOOR 

PVC PIPE IN WATER  

CONCRETE SLAB ON 
GRADE 

CISTERN WELL SECTIONAL DETAIL 
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SECTIONAL  DRAWING OF 
UKUBUTHA CISTERN-WELLS
HARVESTING WATER FROM WIND AND RAIN

WIND RAIN
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UKUBUTHA CISTERN-WELL SHOWING WATER
COLLECTION AND CONDENSATION ON THE  
EXTERIOR MEMBRANE 
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0.75m3m0.75m1m

1. CISTERN-WELL 
2. PEDESTRIAN PATH CANOPY (WATER COLLECTION)
3. PVC PIPE CONNECTIONS 
4. WATER PUMP

1

2

3

4

UKUBUTHA STREET WATER COLLECTION 
SYSTEM 
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0.75m3m0.75m
UKUBUTHA STREET SANITATION 
 

AIR FILTRATION 

PRIVACY SCREEN 

WOOD SIDING 

LOCK 

TOILET SEAT 

DRAINAGE  

 

WASTE COLLECTION   
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HOW TO

EMPOWER 
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HOW TO EMPOWER 

The Ukubutha project recognizes that a community 

does not only require improved sanitation, water and energy 

provisions but social uplifting. Drawing on actual conditions 

in Southern African villages, the design emphasizes 

materials extracted from the environment and beautifully 

constructed for communal enjoyment. In distinction to 

Mamelodi, villagers often know how to do something; there 

is a sense of communal and individual purpose. Ukubutha 

seeks to empower the people of Mamelodi, who may 

have few skills and little education by providing designed 

community gardens and formal outdoor teaching spaces 

that can be used for formal and vocational training. This is 

done with the aims of increasing employment opportunities 

and raising overall standards of living while promoting 

issues of personal health and hygiene. The more people 

use Ukubutha, the more evenness in the social, cultural 

and economic life of Mamelodi will grow. 
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Conclusion 

Water, sanitation and electricity are major 

components that determine the type or quality of life we 

experience.  In some global communities especially those 

with slum-like conditions, the accessibility and affordability 

of these components are limited for various reasons. 

Although pockets of low quality of life conditions can be 

addressed in any country, South Africa is very unique in 

its social and economic historical and current state.  It 

was crucial for one to understand past architectural and 

urban planning paradigms that were formed during the 

Apartheid. One cannot blame the system for the current 

lack of management or accessibility to the three resources 

but rather be informed by the social and infrastructural 

disparities that were inherited and are very present today 

especially in townships. “There is a strong correlation 

between where people live and their level of access to 

improved drinking water sources and sanitation. Improved 

services have continued to be disproportionately more 

accessible to more advantaged populations.”71 

71  (UNICEF, 2014)
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At the beginning of this dissertation, the UN-Habitat 

definition of below standard global living was described 

and defined as the term “slum”. What was most important 

in the definition was its description of the inadequacies that 

are associated with the living environments:

Inadequate access to safe water;
Inadequate access to sanitation and other 
infrastructure;
Poor structural quality of housing;
Overcrowding; and
Insecure residential status

Where these elements are prevalent, the social 

conditions on a global, South African and community 

level as a crisis. The former township Mamelodi is not a 

recognized as slum but has slum-like qualities.  South 

Africa’s townships continue to be sites of struggle and 

resilience, just as they have been throughout their history. 

They constitute a distinct urban typology that must be 

addressed by architects, policymakers and scholars if 

we are to transform the spatial legacy of apartheid into a 

landscape that better reflects the multiracial aspirations of 

the nation72 

72  (Ogbu, 2011)
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Having analyzed its history, Pretoria is the perfect 

example of the racially planned, modernist city produced 

by the apartheid regime’s policy of social and special 

engineering.73  However, the built environment of social 

polarization was not unique to South Africa but also 

a struggle in other post-colonial developing nations. 

Discussions of public space take on a totally different tenor 

when situations in cities of the South such as Mumbai, where 

5 million people currently live in peripheral shantytowns 

with little access to even the most basic necessities of 

life. The increasing polarization of the urban zones in the 

developed world pales in comparison with the forms of 

exclusion and deprivation that structure global cities of the 

South such as Lagos, Manila, and Mexico City.74 

In South Africa is evident that post-apartheid goals 

have been difficult to obtain for the national government 

and local municipalities as the goal to provide water and 

sanitation services to the entire country yet to be achieved. 

“New government was especially aware that the way in 

which services are provided must ensure that they do not 

simply satisfy peoples; basic needs but also enhance the 

73  (Smith, 1992)
74  (Smith, 1992)
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dignity associated with the use of a toilet, and thereby 

provide all South Africans with opportunities for a better 

life.”75 Obstacles such as increasing informal settlements, 

mismanaged funds, lack of qualified workmanship, 

deteriorating infrastructure, power outages and growing 

refugee populations display clear evidence that the 

national institutional constitutional goals are far from being 

reached.  As architects it is easy to look at the social political 

mess in Pretoria and  say that we have nothing to do with 

it. However, as the shapers of the public realm there is 

always an opportunity such as this one to advocate and 

use design as an agent of social change.

  In the case of South African townships with slum-like 

conditions, the goverment must be reconised and assisted 

for having to accomodate city populations 20 times the size 

they were 21 years ago, the Ukubutha project successfully 

addresses matters of poor municipal service delivery by 

eliminating the need for it. Firstly, Ukubutha provides toilets 

which decreases the practice of open defection especially 

on the site in Mamelodi where toilets are outside dwellings 

75  (Africa W. A., 2014)
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and dangerous to use at night.  Secondly the organic 

waste that would usually go down a drain with flush toilets 

is harvested on-site and recycled in a anaerobic methane 

producing digester. The methane is able to be used on-site 

to cook  built shared spaces. On-site water collection from 

rain and fog provides residents with alternative means 

of accessibility to safe water. Community spaces are 

designed to uplift the lives of the residents by empowering 

them, through employment or living off of the land. 

This research has shown that we know slum-

like conditions are growing around the world as more 

and more people move to the city. This research has 

additionally shown that we are aware that in developing 

countries, different social and economic systems hinder 

the development and management of providing basic 

water, sanitation and energy services for all. Thus we know 

that there is a urgent need to rethink about how growth 

management can be addressed in delivering these services 

without major expensive infrastructural developments.

 The intentions of the architecture solution is simply 

to empower undermined communities. South Africa is an 
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environment that the author of this thesis is most familiar 

with and was able to obtain the most in-depth analysis of 

the current crisis through personal experiences. However, 

the author also wishes to use the Mamelodi case study as 

a prototype that will assist international communities with 

similar site conditions, with the awareness that there are 

many. Ukubutha, displays critical thinking towards a new 

social architecture that will allow poor urban communities 

to not rely on governments but rather introduce them 

as the most environmentally friendly settlements within 

urban and rural areas. The architectural intervention is 

the backbone of the agent of change that physically and 

formally advocates for the fundamental changes needed 

to create more sustainable and livable community in 

Mamelodi, Pretoria, in South Africa and further more in 

communities around the world.
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ILLUSTRATIONS

All illustrations are by the author and based on research, unless stated otherwise

I.Pretoria public toilets catalog

II.Mamelodi township nellmapius, Pretoria

III.randall langenhoven, warning sign - apartheid era in south Africa, https://www.flickr.
com/photos/Randall/8089658654/

IV. Author, Zulu men wearing traditional attire in front of iqukwane (hut). Http://
art.ekstrax.com/wp-content/uploads/2014/01/zulu-culture-music.jpg

A national crisis

Figure 1: Getty images, road sign 1956, “caution beware of the natives” http://settler-
colonialstudies.org/2011/06/10/beware-of-natives/

Figure 2: adaptation from author (unknown), “if we promote blacks we, have to build 
segregated facilities and that takes cash” http://3219a2.medialib.glogster.com/me-
dia/36/36f316b1d7b9528d39de2f48e642c550669bcf65db9da630e824f3999aa35af7/0
90612140849-apartheid-toilets-bbc-226x283.jpg

Figure 3: author, dark days ahead, http://www.sapeople.com/2015/01/16/light-
er-side-loadshedding-south-africa-video/ 

A capital crisis 

Figure 1: map of Pretoria capital city of south Africa

Figure 2: Pretoria 1951 before the implementation of urban  apathied. (Scattered 
patterns of racial settlement 
http://www.theguardian.com/cities/2014/apr/30/cape-town-apartheid-ended-still-para-
dise-few-south-africa

Figure 3: special organized apartheid implementation in Pretoria. 1951 and 1970

Figure 4: map to show township locations in Pretoria in relation to the cbd.
              
Figure 5: map to show water service dissatisfaction in Pretoria

Site analysis of mamelodi township (left) and social analysis of mamelodi township

Table to show access to water in different types of areas in Pretoria
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Map to show sanitation dissatisfaction in Pretoria

Table to show types of toilets in Pretoria by area

Map by author by adapted from:  June 2014: provincial voting results in the cities and 
20 priority townships. B kibrige and c wray,2014, gauteng (accessed march 1st, 2015)

How to construct

Bent and interwoven reeds that create the structure of the “beehive” Zulu huts, http://
brooks461.smugmug.com/southafrica2013-1/south-africa-south-africans/i-3vkdgqk

How to harvest

Mamelodi study of environmental 

Water flow: adapted from :http://www.wunderground.com/weather-forecast/za/Pretoria.
html 

Mamelodi annual study of wind adapted from : http://www.wunderground.com/weath-
er-forecast/za/Pretoria.html 
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