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CIRCUIT 
BOARD, MONEY 
LEFT IN DUST
This small piece of 

digital hardware is just 

a drop in a rising ocean 

of electronic waste, 

offering opportunistic 

urban miners the 

chance to make a living 

from the embedded 

metals.
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‘It is insuffi cient for 
architecture today to 
directly implement an 
existing building typol-
ogy; it instead requires 
architects to carefully 
examine the whole 
area with new inter-
ventions and program-
matic typologies.’

‘Any work of 
architecture 
that has with it 
some discus-
sion, some 
polemic, I 
think is good. 
It shows that 
people are 
interested, 
people are 
involved.’

I believe architecture is a method of planned 

co-ordination. A process that continually chal-

lenges our fundamental understanding of tec-

tonics, perceptions of space, and conception 

of type. By engaging with our everyday sur-

roundings and imagining alternate possibilities 

we can create architecture that is functionally, 

contextually, and environmentally responsive, 

emotionally stimulating, spatially intriguing, 

and socially engaging. As the architects of 

our built environment, we have the ability to 

envisage new buildings, mould meaningful 

spaces, piece together social situations, and 

create lasting impressions through memorable 

interaction  – we are the daydreamers that will 

always continue to dream bigger.SPACE
TECTONICS
STRUCTURE
EXPERIENCE
EXPERIMENT

Zaha Hadid

Richard Meier

‘Each new situation requires a new architecture.’
Jean Nouvel

Thesis Document - Chapter 1 (preface) - REV 4.indd   8-9Thesis Document - Chapter 1 (preface) - REV 4.indd   8-9 2012/12/07   08:50:49 AM2012/12/07   08:50:49 AM



FADING SANDS
This small piece of digital hardware is just a drop 

in a rising ocean of electronic waste, offering 

opportunistic urban miners the chance to make 

a living from the embedded rare earth metals. 
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The thesis is as much about pre-

senting an architectural interven-

tion as it is a journey of discovery. 

The structure of this book is care-

fully arranged to present to you my 

encounter with electronic waste 

and the journey of urban mining. 
The layered exploration begins by looking into the theoreti-

cal aspects of the Information Age which subsequently 

develops into the argument centred on digital or ‘electronic 

spaces’ being embedded in physical place. It is in much 

the same way that the virtual manifests itself in the physi-

cal I will attempt to ground my theoretical enquiries in a 

contextual exploration. It is my objective to present to the 

reader a number of themes throughout this book: where 

each essay chapter introduces a theoretical argument 

or ‘informational component’; the visual sections follow-

ing afterward compliment the theory by expanding on a 

particular ‘physical’ aspect coinciding with the theoretical 

argument; in concluding each section I will introduce a 

programmatic element that grounds both the written and 

visual essay sections to my thesis and its working context. 

This thesis ebbs and fl ows from information, set in tran-

sient space, to waste in physical place, and fi nally moves 

to an architectural intervention that embraces the entire 

journey of urban mining and electronic waste.

GOOD OLD TENDER
Visual essay component (contextual)

A

A

P

INTRODUCTION
Written essay component (theoretical)

ELECTRONIC WASTE PROCESSING LABS
(programme component)

W

V

xvxiv
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Society is moving through the Information Age1, a period summarised by advanc-

ing information technologies, a world economy, and a global culture, where an 

ephemeral network has expanded to stir and captivate our everyday lives. While 

the seemingly unimaginable nature and spatial qualities associated with this digi-

tal age continue to captivate our imaginations, one cannot ignore that electronic 

space has grounding in physical place; a consequence that sees minerals, en-

ergy, technology, and people coming together in real spaces to construct the 

backbone upon which today’s global information networks are built.

In this instantaneous era, where spatial tensions are 

characteristic of widespread change, one need not 

stretch one’s imagination to see that people and 

cities are increasingly pushed to fi nd new ways 

to retain their grasp on and compete within 

the circuits of globalising space. The shifting 

nature of urban geographies everywhere 

materialise not only from the capacity of 

networks to disperse but also integrate 

increasingly complex components of pro-

ductivity throughout specifi c regions of 

the world, while hollowing out spaces 

of marginality in others. Those cities 

located within developing contexts, 

which live so precariously along 

a cusp, become frontiers for 

unimagined resourcefulness and 

experimentation, where people 

as infrastructure assemble 

with remarkable reach and 

effi ciency to oscillate 

between the universal 

and particular (Simone, 

1998:173-178) . These 

trajectories shift our 

perception from 

city to borderland, 

where the urban imaginary converges on themes of exclusion and 

incorporation, marginality and experimentation. Our incessant 

lifestyles and fi xations with technology, consumption, and obso-

lesce  have reproduced volatile circumstances, where mountains of 

discarded electronic waste are dumped near marginal communities. 

These wastelands are far removed from the promises once held 

by this machinery – instead offering opportunities only to those 

willing to salvage precious metals in smouldering pits. By providing 

an interface that operates to alleviate the collision between these 

phenomena; the Open Public Trade Forum, a hybrid market place 

where a liberalised trade in metal weaves in and out between actual 

and virtual space, informal and formal activities, local and global 

networks, could be the fi rst to explore the intersection between 

these traditionally exclusive sectors. Through rethinking existing 

economic activities and socio-spatial environments the market is 

to become a lithe public realm – an arena for altering perceptions – 

where established notions of trade fuse with progressive concepts 

of exchange and production in an exploration of programmatic 

relations and typological inventions. This is a dynamic space to 

be used as much for commerce and industry as social collectives, 

where a myriad of citizens are brought together under the aus-

pices of exchange: to trade in mixed metals, to visualise, debate, 

and shift their dreams of urban futures, to experience chance 

encounters and excite unique social interactions. And in so doing 

distinguish a new public architecture – a pioneering metal market 

embedded between Johannesburg’s informal, informational and 

industrial landscapes.

1 Information Age: a period char-

acterised by widespread electronic 

access to information through the use 

of computer technology. 

(Encarta English Dictionary)
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Mining landscape

SITE CONTEXT
The aerial photo-
graph shows the 
distinct characteris-
tics of the industrial, 
informal, and mining 
context. The blur 
represents the 
collision of these 
unique conditions at 
the chosen site.
(image source: Google Earth)
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• Global metal consumption
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• Global urbanism +  African 

urban practices
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• Electronic waste

• Resource recovery

• Waste to reward

• Industrial context (metal)

• Informal context

• Mining context

• Urban mining

• Local + global binary

• Obsolescence
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Electronic Cadavers dissects our everyday electronic gadgetry revealing the 

metals embedded in the circuit boards. These are some of the richest and 

most abundant sources currently available, and if mined correctly, electronic 

waste could be transformed into a thriving industry. 

Somewhere In-between describes an outcome produced by the tensions 

of the local and the global – a binary between information and waste which 

manifests itself in Johannesburg’s developing urban context.

Local Places presents the setting of Germiston North by establishing the dia-

logue between the locales industrial, informal, and mining contexts.

Global Ore sheds some light into aspects of production and consumption 

within the global metals industry.

The Local Theme develops a layered dialogue between the local and the 

global by focusing on the how the major themes of the Information Age mani-

fest themselves is the physical places of the developing world context.

The Global Theme begins to establish the dialogue between the local and the 

global by focusing on themes such as The Network Society and globalisation.

The Border Lands paints a harsh picture of the obsolesce surrounding waste 

in the developing world. The relationship between technological advancement 

and marginalised communities is taken beyond Johannesburg.

By contrasting the marvels of the Information Age with the spatial tensions 

imposed on the developing world I intend to establish the relationship be-

tween the universal and the particular, and furthermore explore the relation-

ship between technology, networks, and marginalisation.

By discussing some of the key themes of the Information Age I hope to em-

phasise the relationship between information, space, society, and physical 

place.

By providing information on the global metals industry I hope to showcase 

the potential value electronic waste could provide a maginalised community, 

as well as the global metal market.

As the Global Theme pitched the relationship between information, space, 

and society, so the Local Theme aims to weave the argument on Informa-

tion Spaces into the complex layers of Africa’s existing urbanism.

Using an exploded mapping process and supporting technical informa-

tion, I intend to provide evidence of the potential value electronic waste has 

to offer Johannesburg’s developing context not only as a viable source of 

revenue but also as a pioneering effort in industry.

This piece aims to conclude the written essay by contextually grounding my 

argument in the themes introduced in previous sections.

The site and contextual study sets out to explore the various informal and 

formal activities happening in and around Germiston Nort. Furthermore it 

overlays these activities by grounding the theoretical arguments and visual 

sections previosuly introduced.

• Exchange

• Financial transaction

• Unconventional tender

The Rest of Money is a metaphor for exchange and transaction, where the 

psychological relationship we share with money not only dictates its value but 

also allows us to imagination alternate forms of tender.

By discussing unconventional forms of tender I intend to construct the a 

narrative of making something out of nothing. Furthermore it  introduces 

discarded electronic waste as viable source of unconventional tender. 

• Information and society

• Contemporary urban themes

• Urban imaginary

• The public realm

The introduction supports the argument on global connectivity, while empha-

sising the relevance of cities and urban spaces in the developing world.

By introducing the notion of the public realm as a dimension of societies 

collective urban imagination I hope to establish a narrative based on the 

exchange of everyday life through the expression of unfamiliar events and 

spaces.

• Established market places

• Financial markets

• Exchange

• Public realm

Anything New Today takes a broad look at some of the market places operat-

ing in and around Johannesburg. It also captures the essence of exchange 

networks through the global economic market.

By understanding an array of programmatic relationships, circulation and 

service requirements, user groups, and the reasons for locality I hope to 

build a thorough base  in order to develop a pioneering metal market. 

• Information and society

• Communication networks

• Public domain

• Exchange

Information Spaces introduces the relationship between information and so-

ciety, while establishing the public realm as a generator for information spaces 

within our built environment.

The historical relationship shared between information and society supports 

the notion that the public realm too infuses a spatial relationship with infor-

mation, thus it is my intention to express the market as a place that not only 

fosters the exchange of material goods but also information and ideas. 
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The Rest of Money:
Photographic essay

GOOD 
OLD 
TENDER
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Money is the paper that 

makes the world go round. 

This global form of tender 

embodies a psychological 

relationship with today’s 

society; a relationship that 

moves between an object 

and a prescribed value. 

Money is an object that not only feeds 

the world, but its value is determined 

by the actions of global society. This 

paper, which people handle on a daily 

basis, is a master illusion forged from 

the necessities of our daily lives. It 

takes the form of global currencies, 

which are just some the common forms 

of tender in circulation today. However 

the ‘idea’ of money can stretch beyond 

what we perceive to be ordinary. 

The essence of money can thus be 

seen as a metaphor that allows one 

to conceive of new – unconventional 

– forms of payment, transaction and 

exchange. It is this re-interpretation 

of fi nancial transaction and wealth, 

commonly occurring outside of major 

metropolitan areas which has caught 

my attention.
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A CURRENCY

The re-interpretation of money as a medium of exchange begins in 

Southern Columbia, where an energetic substance of fabled value 

grows naturally in the area. It appears everywhere – dominating the 

surrounding river basins.

For as long as the people of this area can remember, the towns have 

engaged solely in the production of the powdery substance, which is 

locally harvested, processed, and packed into bags of specifi c weight. 

The towns depend heavily on the seemingly endless taste for the white 

dust in the northern urbanised areas. The value of this tender becomes 

apparent when comparing the producing south to the consuming north. 

If one gram is worth 1 in the local villages, then the same one gram is 

worth 100 in the urban north. 

Communities, which fall under the control of militias groups, use this 

charmed substance as a substitute for money, transforming the river 

basin into a place where cocaine drives all economic activity.
(COLOURS Magazine, 2008: 05-08)

06 
IN PARTS OF CO-

LUMBIA COCAINE 

CAN SUBSTITUTE 

FORMAL CUR-

RENCY IN ALMOST 

EVERY FINANCIAL 

TRANSACTION 

FROM SHOP-

PING FOR FOOD 

TO MEDICAL 

EXAMINATIONS.
(image source: COLOURS 

Magazine, 2008)

07 THE EXCHANGE OF GOODS AND THE CYCLE OF SER-

VICES, ENTERTAINMENT AND HEALTH ARE BACKED BY POWDERED 

CURRENCY.
(image source: COLOURS Magazine, 2008)

08, 09
BAGHDAD IS 

ALWAYS BLEED-

ING, EVERY-

WHERE, CITIZENS 

FEEL LIKE THEY 

TREADING AN 

EMOTIONAL AND 

FINANCIAL KNIFE-

EDGE.
(image source: COLOURS 

Magazine, 2008)

BLOOD BANK

Baghdad is bleeding all the time, 

and that is exactly how some people 

grow rich by exploiting others that 

are becoming impoverished. The 

blood of hundreds of citizens feed an 

unquenchable black market thirst. The 

frequency of bomb attacks and the 

unhygienic conditions at formal blood 

collection centres force people to fi nd 

alternative sources; if they or their 

family require blood, they turn towards 

the black market supply. 

In the veins of Baghdad, fl ows the 

dirty blood of junkies and drunks who 

are taken off the streets during emer-

gencies. Without any health checks 

the addicts receive their bruises and 

loose change; the wounded receive 

bad blood; and the technicians, 

militias and Sheik leaders take the 

bounty – blood money. (

COLOURS Magazine, 2008: 14-16)

THERE ARE MANY OTHER INTRIGU-

ING FORMS OF TENDER. THESE 

INCLUDE, BUT ARE NOT LIMITED TO 

THE FOLLOWING: TRADING OIL FOR 

EYE SURGERY IN CUBA, STONES AND 

SOIL IN MICRONESIA, TIME IN ITHACA 

(NEW YORK), AND VIRTUAL MONEY 

ACROSS THE WORLD WIDE WEB. 

HOWEVER, THESE UNIQUE FORMS 

OF TENDER ARE JUST THE BEGIN-

NING OF MY JOURNEY INTO SOME OF 

THE INGENIOUS FORMS OF TENDER 

BEING INVENTED AND EXPANDED 

UPON IN JOHANNESBURG.

A VIRTUAL ATM

M-PESA is an ingenious service offered by a Kenyan mo-

bile network. The virtual service is aimed at the ‘unbanked’ 

sector, and bypasses the entire formal system by offering 

tens of millions of poor Kenyan’s with a simple, yet effi cient 

fi nancial service. The fi nancial services that keep the rest 

of the world connected were previously unavailable to the 

majority of Kenyans.

M-PESA has turned nearly every cell phone into a mobile 

bank, and the country’s abundant informal stores and 

kiosks are thriving as they effectively become human 

banking machines. The mobile networks have effectively 

created a new currency that has taken Kenya by storm.

In a world where money is viewed as anything that you 

can trade for something, a fl uid notion of exchange in 

African societies means that the Cow, not cash, is king. 

Even though the money system is imaginary it becomes 

very real when at the end of the day something tangible is 

exchanged through a virtual transaction.
(COLOURS Magazine, 2008: 39-41)

10 
BANKS, THEY ARE 

JUST TOO MUCH 

OF A HASSLE FOR 

THOUSANDS OF 

KENYANS, BUT 

WITH M-PESA 

THEY CAN SEND 

MONEY THROUGH 

THE AIR.
(image source: COLOURS 

Magazine, 2008)

12 SUBSCRIBERS USE THE SERVICE FOR A RANGE OF 

ALMOST INFINITE MICRO TRANSACTIONS FROM PAYING RENT TO 

BUYING FOOD, MEDICINE, BUILDING MATERIALS AND EVEN BAIL.
(image source: COLOURS Magazine, 2008)

ORGANIC TRACES

The Brazilian city of Curitiba has slums, but these 

favelas are not ordinary slums. The city was 

gripped by a protracted and seemingly hope-

less crisis, since the local municipality could not 

provide a service to deal with the massive mounds 

of rubbish barricading the streets. It was an 

almost impossible task for pedestrians, let alone 

for removal vehicles, to pass over the dirt strewn 

streets.

The favelas were a catastrophe, a health hazard 

waiting to happen. However, instead of bulldozing 

the slums, the City had a different idea; to tap 

collective human potential. They created a new 

currency, which provides incentive to contributing 

citizens, thereby averting a hygienic catastrophe. It 

has been so successful that two thirds of Curitiba’s 

residents now receive a steady fl ow of income 

from sorting and packing their rubbish.
(COLOURS Magazine, 2008: 42-45)

11 CAMBIO VERDE (GREEN EXCHANGE) PROVIDES AN OPPORTUNITY FOR IMPOV-

ERISHED FAVELA DWELLERS TO EXCHANGE SEPARATED WASTE FOR SMALL VOUCHERS, 

WHICH IS EFFECTIVELY AN ALTERNATE FORM OF MONEY THAT CAN BE USED TO PUR-

CHASE BUS TICKETS AND FOOD BOUGHT IN BULK BY THE CITY FROM LOCAL FARMERS.
(image source: COLOURS Magazine, 2008)

13 HARD WORK AND A COLOSSAL 

MASS OF JUNK ARE THE KEY TO ONES 

SUCCESS.
(image source: COLOURS Magazine, 2008)

?

*
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A REOCCURRING HISTORY

The journey of reinterpreting money and economic transaction 

continues in Johannesburg, where the essence of mineral and mining 

activity responsible for the city’s existence is being re-imagined and 

reprocessed in an energising manner. Just as the fi rst alluvial gold 

was found in plain sight, so evidence of this new mineral can be found 

almost everywhere, and if one knows what they looking for these new 

veins are seemingly endless. 

From the very beginning of Johannesburg’s history, people have as-

sociated the city’s existence with rich golden veins running beneath its 

rolling Highveld plains. The city emerged, despite it lacking an affec-

tionate landscape, as a concrete formation set between rocky ridges, 

dusty fi elds, and golden grassland. The rapid and expansive growth 

associated with Johannesburg has not only secured the city’s status as 

an international point of reference, but forever rooted Johannesburg in 

the African landscape (van der Waal 1987: x). The level of development was 

matched only by some of the biggest man-made structures of the 20th 

century; these monolithic mountains of gold, which grew alongside 

experimentations in modernity, once formed a continuous ridge along 

the city’s reef line. However, today, as these historical structures slowly 

disappear and fade from our memories, a new activity looks set to 

continue a tradition deeply ingrained with mining heritage. This new 

formation set between industrial factories, informal settlements, and 

ghosting mountains is made not from concrete, but human infrastruc-

ture.

In Germiston, an industrial city to the east of Johannesburg, a group 

of people are constantly searching for new ways to carve a living form 

a landscape that offers them little beyond what others once promised. 

But here, somehow, they have found a means to survive by seeking 

opportunities where many others see none; they take what the majority 

of people regard as obsolete, as waste, and make something out of 

nothing. On a daily basis hessian bags and trollies, fi lled with electronic 

waste gathered from nearby dumping sites, are pulled across this 

conditioned landscape. At the end of a long day the dusty land is 

charred, toxins have been discharged, metals have been salvaged, and 

bags emptied. The urban miners of Germiston North make their living 

from refurbishing electronics or burning their haul to salvage precious 

metals – an era of mining is once again upon the city of gold.   

14 ELECTRONIC STASH
This hessian bag, fi lled with electronic waste, 

belongs to a lady living in the Makause 

Settlement in Germiston North. She came to 

Johannesburg from Maputo, Mozambique, and 

now makes her daily living as an urban miner. 

“I take what I fi nd to those places down the road. I 

sell what can be fi xed, the rubbish and metal has a 

another place to go...”
(image source: Museum Africa, Johannesburg Collection)
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WASTE RACE
(image source: Saturday Star 

March 17, 2012)
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16 CASH FOR...
At present Germiston North is home to a number of scrap metal shops which act as the 

only interface between urban miners and their daily haul of electronic waste. However, due 

to the discrete nature of the scrap shops, their methods of transaction, and the process of 

extracting the metals, the urban miners are being exploited. A large void needs to be fi lled 

in order to realise the full potential electronic waste has to offer as a resource.
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17 SMOULDERING HILLS
An area close to the Simmer 

Jack landfi ll has become just 

one place where salvaged 

metals and electronic waste is 

burnt – a convenient workplace   

between the dump and the 

settlement.  However, before the 

community chased this group of 

people away they worked inside 

the settlement. 

At fi rst one seems incapable 

of registering exactly what is 

happening here. However, on 

closer inspection the plumes 

of smoke, a set of basic tools, 

and a loosely arranged working 

arrangement defi ne this place as 

something other than a dumping 

ground.

The morning stillness is quickly 

broken by the blazing heaps of 

waste which, by the end of the 

day, have slowly smelted into 

smouldering conglomerates of 

badly refi ned metal. 
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18 HARVEST TIME
Its late afternoon, and 

Victoria gathers, inspects 

and sorts through her 

chunks of metal. While 

moving through the dirt 

and ash, carefully avoiding 

the toxic patches that 

have stained the earth, 

she takes momentary 

pauses to talk about her 

work as an urban miner.

“I come from Maputo 

looking for work, but there 

is nothing. Now I work here 

for that man.” 

“No, I don’t like this work, 

but what can I do? I need 

money.”
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The intention behind introducing the conceptual programme to the reader 

early in this thesis, is to link the theories and contextual studies to my think-

ing around building programme and the potential activities I envision hap-

pening within each programmatic element. The descriptions and photomon-

tages ground the theory and contextual studies in the physical context of 

Germiston North, while laying bare my intentions for the Open Public Trade 

Forum. The conceptual programme is exploded into its constituent parts 

and then layed over the images as a diagrammatic fi gureground.
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The captivating, yet deeply concerning, 

scenes surrounding urban mining in Germiston 

led me to believe that the Open Public Trade 

Forum should accommodate an electronic 

waste processing plant. This technical labora-

tory would separate the composite mixture 

of metal, plastic, and toxic chemicals in a 

controlled manner, thus avoiding the deadly 

threats to both people and the environment 

currently associated with open pit burning 

techniques. The processing laboratory would 

function as a primary component of the Open 

Public Trade Forum (OPTF) with its mate-

rial constantly being fed not only by the local 

urban miners but also by commercial waste 

collection depots in the greater Johannesburg 

region. 

*

19 PROCESSING LABORATORY MONTAGE, processing fl oor

The compilation of images represents the key ideas behind the electronic pro-

cessing laboratory; the spacious white laboratory as the work space, the work 

benches and machinery for processing, the worker separating and organising 

the waste, the lab technician protected from the toxic fumes by his suit, and the 

visitor passing through this unique experience.

(image source: Lanoo, J; Lawsky, D; unknown)
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The technical cycle starts its life as a relatively simple and 

seemingly crude process when large volumes of elec-

tronic waste are dumped in a holding depot. From there 

the waste will begin its transformation into something of 

discernible value. Laboratory technicians and suffi ciently 

trained local community members, working in highly visible 

preparation rooms, will carefully separate and organise 

the electronic waste in preparation for processing. Once 

the waste has been sorted into highly reactive and non-

reactive material it will be sent to one of two process-

ing facilities within the laboratory; the fi rst will employ a 

combination of professional technicians and locally trained 

urban miners who will feed the waste into effi cient furnace chambers to extract the metals; the second will employ only highly trained 

technicians who will extract the embedded metals, from highly reactive material, using chemical agents to dissolve non-metal elements. 

The fi nal part of this process will be the containment and removal of toxic sludge, and the packaging of purifi ed mixtures of metal.

Besides functioning as a crucial program-

matic component towards the recycling of 

electronic waste, the processing labo-

ratories will more importantly transform 

the otherwise incredibly dangerous task 

of salvaging metals through open pit fi re 

burning into a far safer and more sustain-

able process. In addition to its machine 

like activities the laboratory will function 

as a space which is visible to other users 

within the building, while also inviting a 

public audience to engage with staff and 

experience a series of unique events hap-

pening within the walls of this component. 

The laboratory will draw from a wide range 

of logic: scientifi c minds experienced in 

metallurgy, engineering, and chemical 

processing; as well as dexterous hands 

practised intricate physical work. The 

intriguing mix of laboratory technicians, 

plant managers, and urban miners working 

with electronic waste in this exciting high-

tech environment will be on display. The 

celebration of scientifi c process and the 

exhibition of a myriad people working is 

just one layer I wish to explore in the OPTF 

– a theme outlined by the intersection 

between informal practices and informa-

tional space.
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20 PROCESSING LABORATORY MONTAGE, preparation and work spaces
The compilation of images represents the key ideas behind the preparation and administrative work 

spaces within the processing laboratory. The play between white laboratory space, busy prepara-

tion areas, private work spaces, waste depots, and the informal settlement is clearly visible.

(image source: Baan, I; Lanoo, J; unknown)
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Cities of the world today have mostly undergone 

key transformations in recent decades. The pro-

cesses of urbanisation2 and globalisation3 have 

greatly accelerated across the world rendering 

these cities a series of interconnected nodes within 

a web of informational 

networks linking 

infrastructural, economic, social, cultural, and historical 

threads. In considering this, I look to the writings of An-

dreas Huyssen whose thoughts on the urban imagination, 

the way city dwellers perceive and imagine their urban 

environment, are of primary importance to my thinking; not 

only on the binary between the universal and particular but 

also on untold possibilities for the public realm.

3 Globalisation: is the spread and connectedness 

of production, communication, and technologies 

across the world. This spread has involved the 

interlacing of economic and cultural activity through 

improved technology and communications and the 

infl uence of large multinational corporations. 
(http://www.infed.org/biblio/globalization.htm)
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2 Urbanisation: is the physical growth of urban 

areas as a result of global change, and can be used 

to describe a specifi c condition at a set time, i.e. 

The proportion of total population or area in cities 

or towns, or it can describe the increase of this 

proportion over time.
(http://en.wikipedia.org/wiki/Urbanization)
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The urban imaginaries of leading 

scholars in urban studies, architecture, 

and history are brought together under 

Andreas Huyssen’s umbrella on glo-

balisation. The stories told within delve 

into the imagination of city dwellers; 

where their daily lives and work, and 

the countless layers of experience and 

movement through their built environ-

ment point not only to the spatial 

tensions caused by the networks of 

globalisation, but also to the effects on 

urban life and city form. For Huyssen, 

these threads make up the everyday 

fabric in which we as a global society 

operate: 

All cities are palimpsests of real and 

diverse experiences and memories 

(Huyssen, 2008:03).

Today’s networks – in-

terwoven through space, 

place, and time – produce 

world spectacles, events 

and shared consciousness, 

and are thus the matrix 

from which our daily rela-

tions are wound.

We have come to conceive of the wold 

as a single place bound by systematic 

properties whose primary subject 

is man himself. The world we know, 

typifi ed by science, technology and 

machinery, the commercialisation4 

of knowledge, and the aestheticisa-

tion5 of everyday life, attempts to 

conceptualise and validate human 

activity as contemporary culture (Smart, 

1993:128-131). Although there is no 

singular unifi ed global culture shared 

by all inhabitants across the world, and 

it would be misleading to assume so, 

the term ‘global culture’ asserts and 

maintains a dialectical tension between 

the universal and the particular. Huys-

sen (2008:05) further maintains that “[...] 

urban imaginaries are also the sites of 

encounters with other cities, mediated 

through travel and tourism, diasporas 

and labour migration, cinema, televi-

sion, and the Internet. The global and 

local invariably mix, a fact captured 

with neologism glocalization.” The em-

phasis lies on plurality, whereby spatial 

diffusion, translations, appropriations, 

transnational connections, and cross 

border travel are not new phenomenon, 

but rather these occurrences have 

accelerated and intensifi ed in recent 

decades (Huyssen, 2008:03-06). The wide-

spread circulation of digital and print 

media, seminal branding, cyberspace, 

and global popular music and fi lm are 

subjects of the Information Age which 

connect, reproduce, and recycle world 

cities (Huyssen, 2008:03-06). This practice 

of solipsism6 serves as a symbol to 

which today’s society can associate 

cities, architecture, and spaces with 

themselves as certain objects of the 

contemporary world (Boyer, 1988:49-53). 

Indeed, these are critical 

dimensions that, together 

with what is locally embed-

ded, globally connected, 

and widely practiced by so-

ciety form part of the urban 

imagination of today. This 

notion of collectiveness is 

the subject and expression 

of man’s popular imagina-

tion refl ected in the public 

realm, and made concrete 

by the built environment 

through its conception 

and construction of public 

space.

For architects and city planners, the notion of public space as a dimension of the urban imagination is burdened with inherent 

function and meaning. Seen still today as a typology assumed to foster social interaction, recreation, communal organisation, 

and civic discourse the term public space has loosely been ascribed to any place that encourages mass habitation. A particular 

emphasis is placed on urban spaces which oscillate between the aesthetic and the social, commodifi cation and consumption, 

private and commercial, universal and particular. These themes are intrinsically bound to a contemporary grand narrative, 

assembled around the discourse of globalisation; transforming the public realm into a universal subject that conceives and 

constructs space based on the interrelated connectivity of world cities (Smart, 1993:127-141). 

Apart from the urban spaces we commonly associate with today’s public realm, one must ask of spaces which exist beyond the 

narratives of our popular imagination? As we continue to embrace and maintain a dialectical connection between the universal 

and particular, so our urban imaginaries, wrought from the tensions between what is locally embedded and globally connected, 

evolve and open opportunities to envision an untold narrative born from the exchange of everyday life. Just as Huyssen assem-

bles his thoughts on ‘other cities’ and ‘other worlds’, and his selection of writers outside Western Academia express their views 

on the importance of developing urban areas beyond the northern transatlantic, so I wish to emphasise the signifi cance of urban 

spaces which exist outside the traditional urban realm – free from the burdens associated with today’s public realm.

4 Commercialisation: to 

apply business principles 

to something or run it as a 

business. 
(Encarta English Dictionary)

6 Solipsism: the 

belief that the only thing 

somebody can be sure 

of is that he or she exists, 

and that true knowledge 

of anything else is impos-

sible. (Encarta English Dictionary)

5 Aestheticisation: to 

transform something into 

its best or most artistic 

form. (Encarta English Dictionary) 

For the purposes of this 

text, aestheticisation 

refers to beautifying 

spaces and objects of 

consumption or making 

mundane spaces or 

objects desirable to 

consumer society.

Globalisation as a process revolves 

as much around a contextual medium 

in which major cities are reproduced 

as an information generator revealing 

the manner in which emerging urban 

areas beyond the transatlantic develop 

(Huyssen, 2008:01). Huyssen (2008:01) 

maintains that these global networks, 

and their subsequent effects on the 

universal and particular, “[h]ave made 

‘other cities’ part of the way we live 

and perceive the world”, and by this 

he implies that cities and society are 

linked by a fi eld of global conscious-

ness where ‘exchange’ has become 

the ever reaching medium of everyday 

life. It is the exchange of everything 

real and intangible, simple and intri-

cate, and the sharing of ideas both 

new and long standing which have led 

to the emergence of ‘world cities’ and 

continue to capture our imaginations. 

Many of the complexities associated 

with cities of today emerge not only 

from the spatial practices of architec-

ture and planning, but also simultane-

ously from layers of diverse experience, 

memory, and event. These transparent 

layers continuously overwrite the city 

through administration and business, 

labour and leisure, culture and politics, 

and the practices of everyday life 

(Huyssen, 2008:01-05). In some dimension 

all cities today are global cities in the 

sense that there no longer exists any 

pure locality, yet the essence of locale 

is continuously reproduced by our 

movements through the urban sphere, 

our appreciation for and negotiation of 

the built environment, and our myriad 

of interactions with urban life (Huyssen, 

2008:01-05).

Huyssen (2008:03) speaks of an ‘urban 

imaginary’ as fi rst and foremost the 

way in which citizens imagine their own 

city as the place to practice everyday 

life, the location for inspiring traditions 

and continuities, the scene of diverse 

histories as well as the site for exciting 

new possibilities. He believes that 

urban space is always and inevitably 

social space:

An urban imaginary is the cognitive and 

somatic image which we carry within 

us of the places where we live, work, 

and play. It is an embodied material 

fact. Urban imaginaries are thus part of 

any city’s reality, rather than being only 

fi gments of the imagination (Huyssen, 

2008:03).

Through expressing the unfamiliar spaces and events associated with these borderlands, so blatantly excluded from 

yet so intrinsically connected to the development of ‘other cities’, the urban imaginary is to become a product of shared 

consciousness; a new kind of public realm assembled around untold narratives and urban experiences.

This assertion expands the notion that a series 

of interwoven spatial threads bind the citizen 

to the urban sphere, and ultimately the spaces 

we imagine and how we come to perceive them 

thus inform the manner in which we interact 

with them.
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It is my objective within this text to 

stitch together a series of themes 

interwoven through the Information 

Age; a global theme, a local theme, 

and a consequence somewhere 

in-between. The preoccupation with 

these subjects lies in further develop-

ing the concepts introduced through 

reference to Huyssen’s volume ‘Other 

Cities Other Worlds’. In structuring 

a setting, which refl ects the binary 

between the universal and particular, 

I hope to establish the grounds to 

explore an architectural response 

embedded in the medium of exchange; 

a conversation between these themes 

is arranged in order to challenge 

conventional notions of what it means 

to be public, while asking questions 

about the opportunities created in a 

world riddled by the uneven patterns 

of globalisation. This interwoven 

trilogy not only begins my enquiry into 

public space within Johannesburg’s 

developing urban context, but also the 

grand narrative of exchange between 

advancing informational networks and 

existing informal networks – by tradi-

tion, two mutually exclusive realms.

The conversation throughout this thesis 

runs as a dialogue between the local 

and the global, with the narrative cen-

tred on ‘Information Spaces’ aiming 

to guide the subject through ‘virtual’ 

and ‘physical’ explorations. The global 

theme examines the context of the 

Information Age through a series of en-

quiries into the inherent spatial, social, 

and economic conditions associated 

with the dimensions of today’s globally 

structured change. Manuel Castells’ 

Network Society thus becomes a 

key component to the narrative on 

Information Spaces. The local theme 

explores the changing contours of 

survival within the developing African 

context in response to the Information 

Age. For AbdouMaliq Simone, the 

capacity for many African residents to 

strategically engage in new forms of 

urbanism in response to advances in 

global economic, informational, com-

munication and technological spheres 

serves to reinforce the notion of a local 

network society embedded in universal 

‘Information Space’. The conse-

quence somewhere in-between 

concerns itself with the context of the 

greater Johannesburg region, and more 

specifi cally with the east lying city of 

Germiston where resultant conditions, 

born from the tension and collision 

between local and global phenomena, 

are explored through descriptive text.

As the dialogue through this thesis 

develops, an exploration unfolds into 

the functional role that architecture 

can play as an interface between the 

local and the global, thus rethinking 

the programmatic possibilities, spatial 

forms, and everyday processes sup-

ported by the traditional public realm. 

In reaction to themes of the digital 

age, this spatial juncture develops as 

an urban imaginary where a myriad 

of individuals come together under 

the event of exchange. In this sense 

the market becomes more than just a 

place where citizens trade in salvaged 

metals, it becomes an environment that 

mediates between the local and the 

global, the informal and informational. 

Here is a place in which high-tech 

laboratory processes meet low-tech 

informal practices in order to mine 

precious earth metals, and transform 

the compressed energy in electronic 

waste and bulk-metal scrap into an 

array of spatial implications. This place 

where global technological networks 

meet conventional local infrastructure 

is a locale where two worlds collide.

The Open Public Trade Forum, A Mixed 

Metals Mar- ket for 21st Century Mining, thus 

develops as a response not only to the devel-

oping Jo- hannesburg context, but more 

importantly, by engaging with the myriad of 

citizens liv- ing and working in a landscape 

conditioned by decades of mining, industry, 

and more re- cently informal settlement, it be-

comes the conceptualisation and realisation 

for a future public space.
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The root of this historic artery, which stretches the length of the Witwatersrand, 

can be traced to the tracks of the Highveld pioneers, cut by their wagons, mail-

coaches, and other transportations, when, in 1886, the discovery of continuous 

gold-fi elds across the Reef had been widely published (Smith, 1971: 312). Ten years after Johan-

nesburg’s origin representatives of the various mining companies gathered to discuss the question of making a road 

from the East Rand to the West Rand. It was emphasised that the route would follow the line of the Reef, as it was 

intended to serve the companies for the transportation of supplies to their mines (Smith, 1971: 312). Over a century ago 

this massive infrastructural undertaking, of linking Boksberg to Krugersdorp, was a sight to behold; it was reported in 

the Standard and Diggers’ News that over 300 men had been tasked with building the 45km route (Smith, 1971: 312). The 

report continued to describe a scene of forty to fi fty strong canvas tents erected at each of the six road sections, so 

that settlement operated independently and resembled a small mining camp (Smith, 1971: 312). Today, this historical road, 

which remains embedded in the Witwatersrand Reef, may have lost its grandeur and part of its identity to the city cen-

tre and surrounding industry, but the signifi cance of this road can clearly be seen by the spread of countless factories 

and mine dumps which now dot the southern horizon.  
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22 JOHANNESBURG’S 
REEF LINE
Whether viewed from above, 

or when driving past, the 

reef line is a characteristic 

feature left behind by 

Johannesburg’s early mining 

and industrial activity. It is 

along this historical band 

that I have based my study 

area, as the mixture between 

commercial activities, heavy 

industry, informal settlements, 

and fading mine dumps is of 

particular interest to me.
(image source: after Google Earth)
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Many centuries have passed since the 

energetic bazaars, life giving agoras, and 

essential forums have supported the city 

and governed the daily lives of its people. 
These grand markets and bold civic spaces, often found 

at the centre of towns, were the essential places where 

citizens would go not only to trade goods but exchange 

ideas, conversation, and fl eeting moments in space and 

time (Gehl, 2005:530-539; Sitte, 2005:474-485).

Today, however, those traditional markets have all but 

faded only to be replaced by a new market – a global 

market with alternate spatial dimensions. This new market 

not only serves a city and its people, but entire countries 

and continents. In fact, by virtue of its reach and fl exibility 

this new market serves most of contemporary society. 

It belongs to a world found somewhere between the 

corporeal and ethereal, and still comprises stalls and 

traders, customers, and something for sale, yet the format 

of exchange is markedly different. It is the global economic 

market which now binds today’s society, while governing 

our every action through emerging trade networks. These 

core market spaces are now everywhere and here at the 

same time leaving traditional market spaces, the ones 

where everyday goods are sold, as commercialised spaces 

that offer little more to society than the goods they provide. 

However, it is the essence of the market place, whether 

physical or virtual, as a symbol of exchange that I wish 

to capture within this thesis. The market can be seen as 

a metaphor, open to many new interpretations, that can 

easily shift to meet the needs of a society and context in 

which it stands.
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21 FARADAY MUTI 
MARKET
Besides being known 

for its diverse mix of 

herbs, animal skins, 

traditional healing 

remedies, and spiritual 

charms, the Faraday 

Muti Market also has a 

number of stalls selling 

a range of everyday 

personal items. The 

Faraday Precinct is 

a multiuse zone, and 

apart from the market 

place, it is also a fully 

functioning transport 

interchange.
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MARKET REACH
The sheer size of this market means that 

it attracts a wide clientele. Farmers deliver 

their produce from around the county, and 

regular deliveries even arrive from across our 

borders. Being such an expansive commercial 

enterprise, the largest of its kind in Gauteng 

and arguably one of the biggest in southern 

Africa, the produce sold here is exported both 

locally and internationally (Piet, 2012).

OPERATIONS
I spoke with Piet, an agent from de Villiers 

(EDMS), who for the past 6 years has made this 

market his home:

“I begin my day here at 4am, by then most of 

my deliveries have been made. The big clients 

get here at about 5am, and by 7am most of my 

stock has already been sold (Piet, 2012).” 

“ I’m on my cellphone all day talking to other 

trading companies in the Gauteng area and 

nationally in order to determine competitive 

costs. I also check prices from other farmers (Piet, 

2012).”

TRADING SYSTEM
At the Fresh Produce Market the agent 

companies act as the middle man. They buy 

and receive their produce directly from the 

farmers, and then sell to commercial buyers, 

private buyers, and even individuals.

“ The price we fetch for our produce depends 

on market value, which is dictated by supply and 

demand. We like to have a general competitive 

price range amongst all trading companies (Piet, 

2012).”

LOCATION
Situated along the reef 

line, just south of the 

inner city, the Johan-

nesburg Fresh Produce 

Market feels right at 

home amongst the large 

factories and endless 

container stockpiles. In 

fact, the essence of this 

market is complimented 

by the surrounding 

context of City Deep, 

which is in fact the 

largest inland port in 

South Africa.
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There are 9 trading halls, each 

one specialising in different 

produce. The halls are divided 

into pens, which are managed 

by trading agents. 

Fresh produce is available to 

the everyday consumer at the 

Mandela Market. The traders 

operating here buy their fruit 

and vegetables from the trad-

ing halls. 

Loading bays, surrounding the 

halls, provide enough space 

for everyman and his bakkie. 

Expansive service yards have 

ample space for the largest of 

tucks to manoeuvre with ease. 

The restaurants provide 

convenient meals and take 

aways to agents, wholesalers, 

and staff.

From offi ces to boardrooms, 

this multistory offi ce block 

provides enough administra-

tion space to manage this 

commercial giant. 
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25 COMMERCIAL PRODUCE
This mixed programme commercial 

machine is divided into nine halls, 

each specialising in different 

produce. Some sell fruits, others sell 

vegetables. 

The massive trading halls, which 

exude a sense of organisation and 

precise co-ordination, are strongly 

contrasted by the chaos that has 

taken over the packing areas and 

service yards. This apparent sense of 

contrast is present everywhere; with 

private consumers rubbing shoulders 

with wholesale giants.

The mixture of so many different ac-

tivities and people make this market a 

fascinating place to experience. 

Aerial photograph: Johannesburg Fresh Produce Market (source: after Google Earth)24

23 Johannesburg Reef Line Map (source: derived from Johannesburg Topographical Maps)
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26 RUSH HOUR
As the sun climbs from 

its morning horizon all 

that is left behind by 

the big commercial 

buyers is quickly 

scooped up – at cheap 

rates – by small scale 

private buyers, informal 

traders, and the odd 

individual. It is 8am, 

and in this organised 

chaos nothing will be 

left to waste.
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LOCATION
Also situated in City 

Deep, directly behind 

the Fresh Produce 

Market, the Multifl ora 

fl ower market is also well 

connected to Johan-

nesburg’s commercial 

infrastructural networks.

MARKET REACH
Established in the early 1940’s as a centralised 

fl ower market, Multifl ora has become the core 

of South Africa’s fl ower industry. Having the 

largest auction house in Africa means that the 

market attracts a large number of growers, 

auctioneers, wholesalers, and fl orists. The 

majority of the fl owers on auction are grown 

in and just beyond Gauteng, but the markets 

reach also extends from the Cape to Natal and 

the eastern and northern regions of the country, 

as well as beyond our national borders. The 

wholesalers distribute the fresh fl owers from 

Johannesburg to every corner of South Africa, 

and even export to other countries (Sue, 2012). 

OPERATIONS
I spoke with Tsepo (an employee who working 

in the fl ower hall) who explained his responsi-

bilities at the market:

“I work here in the fl ower hall. I am here early 

every morning to bring all the trollies from the 

freezer for the auction (Tsepo, 2012).”

“Some trucks deliver at night, but not the same 

growers everyday, maybe once or twice a week 

they deliver. We keep the fl owers fresh in the 

big freezer. They can stay fresh for a week (Tsepo, 

2012).”

TRADING SYSTEM
There are two trading areas: the fi rst being the 

fl ower hall, where agents sell directly to the 

public, and the second is the auction house, 

where wholesalers and fl orists gather to bid on 

the fl ower lots. 

“The auction house is frantic, with nearly 150 

people gathering here everyday. The large 

clocks display detailed information about the 

fl owers, and all the bidding is done through our 

computerised system”. (Sue, 2012)

CLOCK WORK
The auction house is the meeting 

grounds between the growers and the 

wholesalers and buyers. 

Four giant clocks provide an easy 

marker for all interested parties 

involved in the bidding process to 

follow. All essential information is 

displayed on this computerised 

system, which is not limited to: the 

grading of the fl owers, the quantity of 

stems per bunch, number of contain-

ers available, buyers number, and the 

growers name.

Before the bidding commences the 

auctioneer will set the base price, 

which starts high and rotates lower. 

The clock only stops when a buyer, 

who presses his button fi rst, stops 

the clock on the price which he 

intends to pay. All information is 

communicated electronically between 

the buyer and auctioneer through a 

computerised system.
(Sue, 2012)
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The auction house, essentially, 

is an auditorium used to hold 

daily auctions. This is where 

the fl owers are sold using a 

computerised system.

This large hall is a fl exible 

space is used for the display 

and temporary storage of fl ow-

ers, as well as a trading space 

for agents selling directly to 

the public.

Large loading bays and service 

yards surround the fl ower hall. 

This expansive space can ac-

commodate large commercial 

vehicles and private delivery 

vans.

The retail component has a 

number of fl orists and garden 

stores which sell to the general 

public.

The restaurant is a convenient 

place to grab a cup of coffee 

and a meal after a busy morn-

ings trade, or just a place to 

take some time out.

The market has a fl oral acade-

my which, apart from teaching 

budding fl orists, also provides 

fl ower arrangement courses 

for creative individuals. 
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Aerial photograph: Multifl ora Flower Market (source: after Google Earth)28

27 Johannesburg Reef Line Map (source: derived from Johannesburg Topographical Maps)
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30 DEEP FREEZE
Flower containers and trolleys are safely stored in massive cold 

storage rooms. Before the daily auction commences the fresh 

fl owers are moved into the hall where they will be on display to 

interested buyers and wholesalers. 
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LOCATION
The Faraday Market and 

Taxi Rank is located in 

the southeastern part 

of Johannesburg’s inner 

city. This precinct is 

boarded by high-rise 

city blocks to the north, 

the M2 highway to the 

south, and the historical 

backdrop of the mine 

dumps, which line the 

reef, just beyond. The 

market is well located, 

being anchored by the 

Faraday railway station, 

and has subsequently 

developed into a thriving 

transport interchange.

MARKET REACH
The Faraday Muti Market is abuzz with people 

during most hours of the day looking for herbs, 

traditional African medicines, and consultations 

with healers. This market place, in the heart 

of downtown Johannesburg, provides a place 

away from the rural homelands for people 

seeking traditional medicines to cure almost 

any aliment. The formalised presence of this 

traditional market, in combination with its loca-

tion adjoining the taxi rank, means that it has 

attracted a wide client base. Just as Johan-

nesburg has become an international point of 

reference, attracting a myriad of citizens, so 

Faraday attracts customers from all corners of 

South Africa. 

OPERATIONS
When visiting the market I spoke with Lindiwe, 

a muti trader from Kwazulu Natal, who gave me 

a basic account of her job: 

• Lindiwe sets up her stall every morning 

and at the end of a long day she packs 

away the entire contents which are then 

securely stored at the market. 

• Every 6-8 weeks she returns home to 

source her own herbs and medicines 

which have been gathered by traditional 

healers. 

TRADING SYSTEM
The Faraday Market can accommodate roughly 

280 stalls with each one being manned by a 

muti trader, and in most cases each stall has 

something unique on offer. The formalised 

nature of the market place provides an open 

meeting ground for exchange and transaction; 

a process with takes place directly between the 

buyer and seller.  

FROM THE EARTH
A number of densely packed open-air 

stalls surround the prime property 

immediately adjacent to the taxi 

rank and train station. The traders 

operating here are hoping to catch 

the attention of thousands of people 

passing through the Faraday  Precinct 

everyday.
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Most of the informal stalls are 

accommodated in open air 

environments with walkways 

being transformed into a 

seamless display of African 

mythology and mysticism.

This small fresh produce mar-

ket adds another dimension to 

the market place, and is also 

a welcome addition for people 

passing through this transport 

interchange.

A large number of compact 

storage units offer secure 

storage to traders. Many of 

the units have a dual function, 

as they provide additional 

stall space.

Tables and chairs might be 

a rare site, but low walls, 

benches, and concrete sculp-

tures provide ample space to 

rest and enjoy a meal amongst 

friends.

A numbers of cafes and spaza 

shops provide meals, drinks, 

and snacks to any number 

of people working or moving 

through the market.
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31 Johannesburg Reef Line Map (source: derived from Johannesburg Topographical Maps)

Aerial photograph: Faraday Precinct (source: after Google Earth)32
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34 TRADING SHED
The high volumes, open 

facade envelopes, and indus-

trial architecture of this trade 

shed don’t feel out of place 

in this old industrial sector of 

Johannesburg. Furthermore, 

the Faraday Muti Market 

brings something more, 

something unique to this 

city; the contrast between 

the buzz of people moving 

through this interchange and 

the eccentricity of this ancient 

pastime are in some kind of 

harmony with the highs and 

lows of this bustling city.  
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At the burn site, the urban miners point to a small pile of organised electronic waste that is placed a short distance from the fi res. For the urban miners 

this ‘other’ waste pile, which seems to be treated with greater care, given more attention, and receives further discussion, is not destined to be burnt – 

just yet. The pile contains items which are in better condition than most of the waste lying around, and therefore holds a different kind of value; a value 

which will most likely see the items being repaired by a friend at a second hand repair shop. Those items which cannot be repaired will be salvaged for 

working components, and from there the remainder hastily sent to an ashy gave. Apart from salvaging and processing metals, the Open Public Trade 

Forum (OPTF) could provide a space to serve the emerging market of refurbished electronics and scrap metal.
OPEN MARKET MONTAGE, market fl oor
The series of contrasting images below represent the philosophy of the 

Open Market as space where two seemingly dissimilar worlds and trades 

collide. By piecing together the energies and movements commonly 

associated with an African market place with the attraction and demand 

surrounding an electronic market I hope to express all manner of 

exchange.
(image source: Susieinseol’s Blog; Zoriah)
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Weaving in and out between enclosed building and 

outdoor space, the Open Market aims to provide a public 

strand that will not only take people along an experiential 

journey amid the array of activities housed in this metal 

market, but will also stitch together the components of 

public/private and landscape/architecture. Merging seam-

lessly with the street, open-air walk ways, and movement 

corridors, the outlooks and courtyards, and the enclosed 

programme, the Open Market paints a scene that passes 

between the narratives of a market place, Johannesburg’s 

conditioned reef, and the hardships of a developing con-

text. The collision between traditional and contemporary 

urban trade is one theme I wish to explore in the OPTF 

– an intersection expanded on by local informal practices 

and global informational dynamics.

The Open Market would afford informal traders the opportunity 

to sell refurbished electronics, salvaged components, and re-

worked scrap metal within a public open-air environment. In this 

space, technicians, specialising in electronic media and metal 

work, would exercise their craft in restoring value to what may 

seem to be no more than useless junk. The Open Market aims to 

interweave a myriad of people through a seamless public environ-

ment. Imagine a continuous fabric of trade that is bustling with energy, where 

a number of stall owners rub shoulders all vying for potential transactions; 

practitioners dealing in electronics and ‘rough diamonds’ so to speak, ven-

dors re-working sheet metal that could be sold as building material, sculptors 

exhibiting and selling their metallic creations, and informal traders serving food 

and drink to passing customers.
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OPEN MARKET MON-
TAGE, work space
The expression of exchange is 

the primary component of the 

Open Market, however another 

critical aspect is depicted by the 

composition below. In combina-

tion with the electronics market, 

which is inspired by the essence 

of an African market, there will 

be a number of work spaces 

adjoined to the trading fl oor. 

These animated work spaces will 

openly celebrate the transforma-

tion from cadaver to, once again, 

functioning device. The work 

spaces thus support the myriad 

of activities and people moving 

through the market place.
(image source: iFixit; Prakash, V)
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MARKET REACH
Today the idea of a ‘stock exchange’ has grown from something 

as simple as the historic London Stock Exchange, which started 

life in the coffee houses of 17th century London, into a global 

fi nancial spectacle manifesting itself in the world economic 

market. The world economic market owns its explosive growth 

and expansion to the ubiquitous communication networks and 

rise of information technologies across the world. In this market 

place, which knows almost no boundaries, fi nancial institutions 

exist in place which is not limited by distance, and space which is 

not constrained by time. In fact the world economic markets’ only 

limitations are the electronic infrastructures and human interfaces 

upon which it is built. (London Stock Exchange, 2012)

OPERATIONS
Individual economies which were previously 

isolated from each other, are now increasingly 

infl uenced and affected by each others actions 

and situations within the world economic 

market. The world market economy means a 

place or virtual space where all the economies 

of the world merge and the exchange of 

commodities and services are carried out at an 

international level. The very nature of the global 

economic market means that its operations 

never cease; when the established markets of 

the west begin to set aftermarket trading rises 

alongside the emerging markets of the east  – 

along the meridian we are caught somewhere 

in-between. (Economy Watch, 2012)

TRADING SYSTEM
The stock market is a forum where publicly 

held fi nancial stock and fi nancial instruments 

are traded. Stock trading works on a system 

of buying and selling shares, or quite literally 

a small share in the ownership of a company. 

Investors looking to grow their fi nancial 

portfolio can engage in two methods of stock 

market trading. The traditional way occurs on 

a trading fl oor within a stock exchange, with 

modern day trading is done through electronic 

exchanges in ‘real time’. Today large computer 

networks have also made private online stock 

trading an effective alternative to the bustling 

exchange fl oors. (Hope, 2012)
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Large digital or electronic 

trading fl oors, packed with 

thousands of computers 

and massive bulletin boards, 

have replaced the analog 

trading pits of the fi rst stock 

exchanges.  

The most advanced server and 

communication rooms provide 

the necessary infrastructure 

and support required to make 

large volume global trading 

possible. The success of stock 

market trading partly relies on 

instantaneous transactions. 

The trading fl oor, MarketSite, 

and broadcast studio may be 

the most prominent compo-

nents of the NASDAQ Stock 

Market, however, behind the 

scenes it is the administra-

tion component which keeps 

this global exchange network 

operating smoothly. 

The MarketSite Tower, located 

in the heart of New York’s 

Times Square, serves as the 

epicentre for NASDAQ news 

and events. Each day the 

larger than life display host 

some of the most world’s most 

prestigious business leaders 

to preside over the market 

opening. 
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38 GLOBAL BROADCAST
The MarketSite Tower houses a 

cutting edge digital broadcast studio 

that continuously transmits up to 100 

live market updates. This pano-

ramic informational billboard, which 

is managed by a dedicated NASDAQ 

technical staff, provides instantane-

ous market feedback and trading 

information 14 hours a day. 

The Broadcast Studio also offers 

public groups the unique opportunity 

of attending the opening and closing 

bell ceremony. This not only allows 

members of the public to view this 

celebrated occasion, but also experi-

ence some of the inner happenings of 

how this stock exchange giant is run 

(Nasdaq QMX, 2012).

(image source: Nasdaq QMX)

World Economic Market 

Networks (source: derived from 

Creditloan)
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WORLD STOCK EXCHANGES
The series of contrasting images below represent the philosophy of the Open Market as space where 

two seemingly dissimilar worlds and trades collide. By piecing together the energies and movements 

commonly associated with an African market place with the attraction and demand surrounding an 

electronic market I hope to express all manner of exchange.

(source: after Creditloan)
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The root of this enquiry aims to not only question the notion of what it means to be public, but also challenge how 

people engage with space while responding to a unique set of activities happening in and around a particular 

urban context, in this case Germiston North. The intention here is not an attempt at providing the defi nitive public 

space, as public spaces are strongly associated to a particular time in history 

as well a number of contextual relations. Rather, it is my objective to provide an 

interpretation, for this unique context, as a celebration of the public realm and the 

industrial working environment; which when given adequate thought, could be 

considered public too.

At the heart of the OPTF rests The Trad-

ing Pit, a large multi-volume auction 

arena where all manner of trade and 

exchange take place – trade which may 

be fi nancial and exchange that could 

be social and informational. This mixed 

trading space exists defi nitively in the 

context of today’s urban environment, 

yet it conjures up images of the distant 

past; the crowded trading fl oors and 

competitive auctions once held inside 

the walls of early fi nancial houses are 

reproduced within this progressive 

realm. The Trading Pit is a working 

domain with its focus aiming to draw 

participants of both public and private 

interest, to pool together information 

of local and global proportion, and set 

them together within a central arena. 

This location draws together a myriad 

of practitioners under the event of 

exchange: where urban miners gather in 

workshops to strip electronic waste as 

a working display, and then trade in un-

refi ned metals sourced from waste and 

scrap; it is a space where pit traders 

meet daily to gain valuable information, 

through passive and physical experi-

ence, before they bid; a realm where 

stock market traders and auctioneers, 

who rub shoulders with the urban min-

ers and pit traders, spark unique social 

interactions; and it is also a place to 

discover the true value price.

40

A

BTHE TRADING PIT MONTAGE, trading fl oor
The notion of exchange is continued within the walls of this tall volume. The Trading Pit could be 

seen as a mixture between an industrial work fl oor, a contemporary exhibition space, and an auc-

tion hall. The high level lighting, robust tectonics and stark aesthetics, the large open spaces, and 

mechanical gantry systems come together to create a stage where one can immerse themselves in 

electronic waste, the event of exchange and everything that is 21st century mining.
(image source: Alden, J; Roland, H; unknown)
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The Trading Pit provides the spatial logic and architectural tectonic 

that supports the OPTF. This central arrangement is designed 

to confi gure traders in space, time and place, where a continu-

ous fi eld of mixed activity is reinforced. In the breakdown spaces 

urban miners sift through trolleys of raw electronic waste breaking, 

separating, and organising their bounty into precise items of value. 

Once sorted, the urban miners shift their metal to lot racks, where 

their bounty is put on panoramic display to a bidding audience. 

Field experts, using trained eyes and a vast pool of knowledge, 

scan the building facades assessing the potential investments 

on larger than life displays. These electronic experts provide the 

essential link between the electronic waste and their fellow pit 

traders, and once a measure of value has been determined they 

engage in an intense bidding process. The practitioners use their 

networks of friends and colleagues to gather information about the 

market, to fi nd a profi table location within The Pit to work, and to 

complete exchanges with auctioneers, other traders, and urban 

miners. The Trading Pit thus institutes a measure of certainty; 

whereby traders, carefully listening to the rhythms of the bidding 

and analysing the changing numbers, are able to establish them-

selves within the pit arena.

The domain of The Pit defi nes a space where relationships of obligation, trust, 

and reciprocity between traders are put to test, and where information about 

metal commodities are evaluated and solidifi ed into price. The auction thus be-

comes most effi cient and effective, to those who want to buy and sell valuable 

metals, when individuals can see and hear the various bids and offers from all 

the other participants. The fl eeting temporal nature of the market makes physi-

cal presence in The Trading Pit even more essential – if a trader is out The Pit, 

he is out the market. The intersection and exchange between urban miners, pit 

traders, auctioneers and fi nancial traders, and the public is the most important 

layer I wish to explore within this building.
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THE TRADING PIT 
MONTAGE, trading 
fl oor
The expression of exchange 

is once again captured in the 

following images. The trading 

pits of early stock exchanges 

were tightly packed and 

fi ercely contested work 

spaces. Traders relied on 

their essential trade networks, 

effective communication 

skills, and a thorough 

understanding of the ‘market’ 

or stock they were trading. 

Today the stock exchange 

fl oors are dominated by 

computers and instantaneous 

digital networks, however 

without people, as the physi-

cal interface, these global 

digital markets would cease 

to exist. Both the trading 

pit and trading fl oor bring 

together a myriad of people 

all investing their efforts 

towards a common goal – the 

exchange of tender. In the 

OPFT the chosen tender is 

electronic waste, and it is 

the timeless quality of the 

old trading pits combined 

with the  intensity of people 

engaging in all manner of 

exchange which I intend to 

capture.
(image source: unknown)
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There has been a long history shared between 

information and society; histories that overtime 

have and continue to impact our relationship with 

and perceptions of space. The inseparable bond 

maintained by information networks is not specifi c 

to human society; in fact 

everything cellular, atomic, 

or virtual relies on a communication system or some es-

sential bond. It is this deep level organisational structure 

that ensures the inherent functionality and development of 

everything we have come to know. For Manuel Castells, 

this notion forms a leading aspect of his thoughts on Infor-

mationalism, Networks, and Society, where he maintains 

that: “[n]etworks [...] are not specifi c to twenty-fi rst century 

societies or, for that matter, to human organisation. Net-

works constitute the fundamental pattern of life, of all kinds 

of life.” (Castells, 2004:04)
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For Manuel Castells (2004:04), this notion 

forms a leading aspect of his thoughts 

on Informationalism, Networks, and 

Society, where he maintains that: “[n]

etworks [...] are not specifi c to twenty-

fi rst century societies or, for that mat-

ter, to human organisation. Networks 

constitute the fundamental pattern 

of life, of all kinds of life.” The nature 

of the information and the manner in 

which it is communicated may vary, 

however the component of information 

itself remains vital to the survival, suc-

cess, evolution and diversity of society. 

The methods of communication, the 

formal and informal networks, and the 

physical and digital paths along which 

information travels are born from the 

milieu of society itself, thus as society 

adapts to their chosen environment so 

information and communication shift 

to meet the advancing needs of that 

society and so forth:

Indeed, if we transfer the notion of 

globalisation to the geography of the 

ancient world, as determined by avail-

able transportation technologies, there 

was globalisation of a sort in antiquity, as 

societies depended on their livelihood, 

resources, and power on the connectiv-

ity of their main activities to networks 

transcending the limits of their locality 

(Castells, 2004:04).

7 Market place: is a 

space in which a market 

operates. The traditional 

market square is a city 

square where people 

gathered regularly to 

exchange goods and 

services. Overtime 

many of these once life 

giving market places have 

fallen out of favour due to 

processes of urbanisation. 
(http://en.wikipedia.org/wiki/

Marketplace)

Resultant social activities emerged 

spontaneously from the everyday 

events embedded in the market place, 

sparking the development of a myriad 

of interconnections characterised by 

the context in which they occurred. It 

was precisely the presence of other 

people, activities, events, and the 

inspiration they sparked which com-

prised the essence of the market place 

(Gehl, 2005:532-534). The nodes where 

these intense social and commercial 

activities merged were fuelled by the 

traditional networks of information, 

commerce and mobility, however 

these principal architectural elements 

of cities have greatly changed in the 

centuries gone by:

Public squares (Forum, market, etc.) 

are used in our times not so much for 

great popular festivals or for the daily 

needs of our life. The sole reason for 

their existence is to provide more air 

and light, […]. It was quite different in 

ancient times. Public squares, or plazas, 

were then of prime necessity, for they 

were theatres for the principal scenes of 

public life, […] (Sitte, 2005:476-477).

The beginning of what is distinctively 

known as modern in our civilisation is 

marked by the growth of great cities. 

The rise of these cities in the modern 

world is certainly not independent from 

the advent of modern power-driven 

machine technology, mass production, 

consumption and commodifi cation, 

capitalistic enterprise and the liberali-

sation of society at large (Wirth, 2005:97-

100). Pioneering technological advances 

have at every major interval throughout 

human civilisation instituted, through 

dimensions of social structure, a 

change in the manner in which we 

perceive, conceive, and interact 

within our material world (Castells, 

2004:08-13; Mills, 1997:53-66). This pattern 

has been continued with the focus 

on great cities now shifting towards 

‘other cities’. The rise of major sites 

of globalisation in the 21st century 

manifesting themselves in the emerg-

ing cities of the developing world is the 

result of a complex relation between 

technology, society, and information 

(Huyssen, 2008:14). The increasing rate 

of urbanisation in combination with 

technological innovation and advanc-

ing communication processes have 

piloted society through the industrial 

age, towards a prevailing change in 

social, economic, cultural, political 

and geographic space referred to as 

the Information Age (Castells, 2004:08-13; 

Sassen, 2005:556-557).

The formation of globalised networks 

of spatially concentrated human 

settlements and infrastructural con-

fi gurations, in which major dimensions 

of human organisation are at once 

concentrated, reproduced and con-

tested, are a result of the processes of 

globalisation (Brenner and Keil, 2005:600-601). 

Information and communication net-

works have always embedded them-

selves in the transformation of physical 

place, where a spatial relationship 

exists not only to refl ect society but 

express it as a fundamental dimension 

of that society, inseparable from its 

overall organisation and change (Castells, 

2005:574). However, one thread remains 

common to both networks and society; 

over time important functional locales 

have been used by society to ensure 

the effective exchange of information. 

These essential places, which I am 

referring to as information spaces, may 

have been as rudimentary as an open 

fi re; used by cavemen to roast meat, to 

keep warm, to trade stories of the hunt 

and to ward off predators. Alternatively, 

they could have been as intense and 

socially complex as a Roman forum 

or Greek market place; used to hold 

public festivals and theatrical presenta-

tions, to conduct offi cial ceremonies, 

to promulgate laws, and to support the 

daily needs of city life (Sitte, 2005:476-477). 

Whether the locale in ques-

tion was unassuming, or 

layered and complex is 

not critical, but rather that 

each facilitated a diverse 

range of programmed and 

impulsive activities.

Popular civic spaces and architectures 

have always infused a spatial relation-

ship with information and communica-

tion. By tradition these information 

spaces have been the centre of activity 

and most often the origin of many 

cities; the principle hall so to speak 

(Castells, 2005:573-574). These core spaces 

where human traffi c was most intense 

embodied diverse mixtures of activity, 

and in doing so encouraged social 

interaction. One such space was the 

market place7, in which space served 

citizens as a resource for organisation 

and a signifi cant code of communica-

tion – a dynamic environment used as 

much for trade as social collectives 

and chance encounters dependant on 

the presence of others (Seligmann, 2000:2-

4). This public realm not only housed 

agitated movements and a collection 

of sounds, smells, and stinks, but was 

also accompanied by a diverse range 

of merchandise ranging from bread, 

vegetables and fruit, and meats of all 

variety, to items such as pots, exotic 

jewels, incense, and herbs.

These open-air markets were the busi-

ness capitals of former times, where 

local farmers, wealthy merchants, and 

talented craftsmen gathered to shift 

their goods to throngs of people look-

ing to fi ll their daily baskets. Citizens 

would meet to barter and participate in 

fl eeting conversation, to broaden their 

connections and engage in communal 

activities, or to simply be among others 

– that is passive contact (Sitte, 2005:476-

477).

8 Global technological skin: is a digital 

matrix or interconnected technological 

fabric, which spans the globe, weaving 

in and between real and digital space 

whose ability to instantaneously connect 

global society has a profound effect on the 

everyday lifestyles of all people.

Change occurs at varying levels, some of it extensive and openly apparent, some of it diffi cult to gauge, while much change 

manifests itself in locally specifi c forms as a result of emerging global trends. However – everywhere – change is toward more 

urban forms of life embedded in formal and informal urban economies. New urban spatial relationships, and changes in contem-

porary living have much to do with technologies and information carriers that have become ever-present in the global circuits of 

this world; these are not limited to personal and collective mobility, and communications through telephones, cellular phones, 

the Internet and broadcast media (Read, 2005:3-5). The degree of instantaneity, in the space-time compression that processes of 

globalisation so depend on, promise to be eclipsed as technological networks become ever more dense and ever more integrat-

ed, ultimately perhaps becoming a global technological skin8 which could offer, beside ubiquitous connectivity, the possibilities 

of instantaneous monitoring and feedback of economic, environmental and urban processes (Read, 2005:3-5).

The contemporary built environment has become a networked arena, a contested E-space9  guided by globalising vectors. 

These paths, not limited to economic fl ows but also including new social, cultural, political, ecological, and media threads, aim to meet society’s ambitions 

for advancement and competition (Brenner and Keil, 2005:604-605). As the lustre of the traditional market place as an information space continues to fade, densely 

integrated digital networks begin to generate technical infrastructures upon which a New Market Space10 is built. This is the cyber-playground11 for multi-

national corporations, where the capitalist world and virtual fl ows of information and economy expand to dominate global society.

9 E-space: is a digital environment, 

boundless in form and materially 

detached, yet at the same time totally 

inseparable from the real world in which 

we reside. This digital world facilitates 

the participation of society in new global 

circuits of social, economic, political and 

cultural activities. 

10 New Market Space: is the contem-

porary market place of the new world 

economy, which operates within E-space. 

It is supported by powerful multi-national 

corporations and infl uenced by the daily 

activities of global market players.

11 Cyber-playground: is an online 

medium of computer networks, in which 

society can engage in online communica-

tion and various social, economic and 

‘spatial’ activities.
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The fl uidity, haste, and advances in the exchange of infor-

mation across infi nitely large and complex networks alter 

our perception of space and time; begging us to make an 

enquiry into new forms of urban space and architecture. 

Within the walls of this new architecture type, a series of 

new spatial relations will exist where one can be immersed 

within a realm of collid- ing activities; where informal meets 

formal, where low-tech meets high-tech, where an emerg-

ing market place meets the global economic market, where 

night meets day, where Johannesburg meets African, the 

world and everything in-between. 

Digital networks are bound-

less in form and dimension; a 

fl uid matrix of confl icting and 

corresponding information 

colliding in transient space that 

when given suffi cient atten-

tion are inseparable from the 

conventional world. The new 

urban world arises from within 

the formation process of the 

Information Age, and for the 

fi rst time we see the possibility, 

indeed the necessity, for the 

development of technological 

processes towards understand-

ing and managing new urban 

practices (Castells, 2005:573-574). 

However, in the developing 

world, where the shadow of 

information technology and 

development often renders 

local social, infrastructural and 

economic networks as limited, 

there is a chance to construct 

a place of opportunity. This 

fl exible interface is where new 

urban processes mix seam-

lessly with global circuits of 

information and local networks 

of production resulting in new 

forms of exchange.
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THE DIGITAL AGE
In today’s technologically driven and information 

rich society it is not uncommon for electronic 

media to play a major role in almost every aspect 

of our lives, so much so that children as young 

at two years old are being educated using an 

Apple ipad or an equivalent device. The rapidly 

changing development of computer technolo-

gies mean that within two years what was once 

cutting edge is now obsolete.
(image source: after Bareham, J; Wilson, A; unknown)
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There are sites scattered around the 

developing world which have become 

home to the most hellish recycling yards 

on earth. They are the places where our old electronics, 

appliances, and machinery have been tossed up by the 

hidden currents of today’s consumerism and commerce, 

and have found strange resting places: lining the banks of 

the Odaw River, on the outskirts of Ghana’s capital, Accra, 

lies a wetland turned wasteland littered with the remains 

of cast-off electronic machinery; spread along the shore 

of the Bay of Bengal, only a few kilometres from Bang-

ladesh’s second city, Chittagong, lies a stretch of beach 

home to the ghostly hulls of retired oceangoing vessels; 

and spoiling the rice fi elds of Guiyu, China, lie mountains of 

electronic waste blackening the city’s water system (Pucket, 

2011: 97; Graffi ti, 2010; Walsh, 2009). 

In these dark places machinery that could previously 

execute billions of processing instructions per second, 

or transport oil to every corner of the world, have found 

their end as metal and plastic skeletons amongst some of 

the world’s most sorrowful and marginalised communities 

(Pucket, 2011: 97). These harsh landscapes have become 

the hunting grounds for teams of workers, armed with 

little more than their bare hands and rudimentary tools, to 

gather and recycle the relics of our Technological Age – 

waste is bludgeoned, cleaved, torched, and painstakingly 

broken down to scavenge the precious metal (Pucket, 2011: 

97-98; Graffi ti, 2010). The harvest reaped from the endless 

piles of electronic waste or gigantic wrecks, delivered from 

developed nations, provide a steady source of metal, tens 

of thousands of jobs, and are also a valuable source of 

revenue for a developing economy (Graffi ti, 2010). So valuable 

in fact that the health risks, insurance protection, and envi-

ronmental concerns laboured over by fi rst world countries 

are totally overlooked, thus making it an economical, yet 

most unsustainable form of recycling (Graffi ti, 2010). This is 

the other side of recycling, functioning in a periphery far 

removed from a culture of pleasant reuse; where recycling 

is not an ethical option but rather a means to survive. 

These waysides, where detritus from developed countries 

is put toward good use, are what I am referring to as The 

Borderlands. 
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THE OTHER SIDE
The  production and consump-

tion of information technology 

has grown relentlessly in the 

past few decades. So much so, 

that in the United States (the 

largest e-waste contributor) 

computer use has increased 

from one per thousand in 

1975 to an average of one 

per person in 2010. There 

are two factors at work here; 

hyper-consumption and hyper-

obsolesces which conspire 

to satisfy our ego desires, 

our need for speed, and our 

competitive edge. Yet we don’t 

think beyond the device held 

in our hand – our consumption 

of information technologies 

has real consequences where 

mountains of electronic waste 

are shifted around the world to 

some of the poorest communi-

ties (Pucket, 2011: 98).  

(image source: after Biach 2010; Hugo, 2011)
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The Digital Trading Floor further develops the key 

ideas around trade and exchange that have been es-

tablished by The Trading Pit. By staging a virtual mar-

ket arena, a domain that merges the world economic 

market with this local metal market place, the notion 

of exchange is taken to levels previously unexplored. 

Although this space exists as a tangible entity, an 

interface inseparable from human interaction and de-

cision making, the digital market is much more than a 

physical place; its operations belong to a context that 

is simultaneously local and global, while at the same 

time also existing in physical and virtual realities. The 

Digital Trading Floor completes the cycle of urban 

mining by establishing electronic trade networks 

with major metal markets around the globe, thereby 

orientating the OPTF within the global economy as an 

emerging market and pioneering market place.

A44 THE DIGITAL TRADING FLOOR, electronic place
The series of images below capture the essence of the Digital Trading Floor as a place where 

fi nancial traders operate to facilitate the exchange of metal commodities between world fi nancial 

markets and the OPTF. It is within the boundaries of this trading arena that the world’s electronic 

networks will be grounded in local physical place, and in so doing complete the medium of 

exchange between local, global, and everything in-between. This programmatic element will thus 

become the realisation of an electronic place born from a network of virtual electronic spaces.  
(image source: after Bareham; and unknown)
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The instantaneous communicative 

and monitoring abilities made possible 

by advancing information technolo-

gies, combined with a commitment to 

24-hour trading, make it possible for 

the OPTF to compete with the world’s 

leading metal markets. The Digital 

Trading Floor is thus a place where 

physical and virtual realms overlap to 

create particular spatial and temporal 

conditions. In these continually variable 

working conditions time and space col-

lide to open an opportunity for a new 

kind of trader to emerge; a trader who 

can operate between the harshness 

of The Trading Pit and the fast mov-

ing pace of the Digital Trading Floor. 

The programmatic explorations of the 

OPTF favour a trader – an urban actor 

– with abstract analytical skills who not 

only understands the world economic 

market but can also use his intimate 

knowledge of urban mining to operate 

within The Trading Pit.

This form of electronic trading creates 

a fabric where participants share time, 

space and relationships. The boundaries 

of interaction between traders operating 

in this digital realm exist only in moments; 

where conversation is made up of chang-

ing numbers, and intentions are revealed 

through bold gestures. The Digital Trading 

Floor is the fi nal frontier of the market 

component, and by weaving together the 

distinct threads of The Open Market and 

The Trading Pit it manufactures a collision 

between two traditionally exclusive sec-

tors. This juncture continues to explore 

the intersection between the local infor-

mal and global informational within a new 

public domain.
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45 THE DIGITAL TRADING FLOOR, 
information space
The compilation of images represent the Digital 

Trading Floor as an information space for the gen-

eration, exchange, and capturing of fi nancial data. 

This component will act as the fi nal frontier between 

the OPTF, competing metal markets, and the world 

economic market. The entire process of urban 

mining, which involves the efforts of the miners, pit 

traders, processing technicians, metals workers, 

and fi nancial traders will be displayed in real time, 

for all to see, on larger than life trading boards.
(image source: after The Star, July 3 2012; and unknown)
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In order to respond to the dialogue set by this the-

sis, the binary between the local and the global, 

an observation that explores the context of the 

Information Age is fi rst required. Rationalising 

where and how architecture can slot into a realm 

somewhere in and out 

between actual and 

virtual space, and exploring the possibilities of what archi-

tecture can offer today’s society means immersing oneself 

in the globalising conditions embedded in the contempo-

rary world.
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Today advancing technologies have not 

only moulded society through time but 

also shaped our greater urban environ-

ment, the intimate spaces we inhabit, 

and the manner in which we use them 

from day-to-day. The processes of 

globalisation in combination with 

the interaction between technology, 

society, and space generate new urban 

processes as the material basis of 

our lives in the Information Age, thus 

opening an opportunity to explore an 

unrecorded spatial dialogue between 

architecture and the virtual domain 

(Castells, 1989:06). 

An exploration in which the 

tectonics of architecture 

become informational and 

the binary of information 

becomes spatial.

12 Network society: the 

social structure that re-

sults from the interaction 

between social organisa-

tion, social change, and 

a technological paradigm 

constituted around digital 

information and com-

munication technologies. 

(Castells, 2004:xvii) A network 

society is a society 

organised around a series 

of interconnected nodes 

woven through the fabrics 

of space and time, who’s 

essential structure is 

one based on advancing 

electronic information and 

communication technolo-

gies. (Castells, 2004)

13 Informational 

city: defi nes an urban 

reality resulting from 

the interaction between 

the contemporary form 

of production and the 

contemporary develop-

ment model which has 

generated new social and 

spatial forms. The main 

characteristics of this new 

urban environment are 

fl exibility, social polarisa-

tion, and fragmentation. 
(http://www.atributosurbanos.es/en/

terms/informational-city/)

Castells’ principal thought, and the 

implication of his analysis on the built 

environment, is that cities should now 

be understood on metropolitan and 

global scales. His challenge to archi-

tects and planners is to conceptualise 

space that is not only meaningful to its 

local environment but also effective in 

its connectivity to globally associated 

urban nodes (Castells, 2005:572-582). At 

this point it is important to consider his 

conception of space as a fundamental 

dimension that expresses urban soci-

ety, and that “[t]echnological change 

can only be understood in the context 

of the social structure within which 

it takes place. […]. We must be able 

to locate technology in the level and 

process of the social structure underly-

ing the dynamics of any society (Castells, 

1989:07).” To continue along these lines, 

it is necessary to introduce a theo-

retical concept in an attempt to place 

analysis on this technological change 

in relation to economic and social 

change, as this informs the argument 

around the effects of global elec-

tronic space on local urban place. 

Castells’ (1989:07) analytical focus lies 

on the emergence of a new mode of 

development which he brackets as the 

‘informational mode’. His theoretical 

perspective suggests that societies are 

made of a matrix of human processes 

structured by historically determined 

relationships of production, experience, 

and power (Castells, 1989:07, 11), whereby:

Production is the action of humankind 

on matter to appropriate it and transform 

it for its benefi t […] in accordance with 

socially determined goals. Experience 

is the action of human subjects on 

themselves within the various dimen-

sions of their biological and cultural entity 

in the endless search for fulfi lment of 

their needs and desires. Power is that 

relationship between human subjects 

which, on the basis of production and 

experience, imposes the will of some 

subjects upon others (Castells, 1989:08).

The point at which these processes 

of production, experience, and power 

converge, results in a paradigm shift 

in human organisation, therefore 

heralding a change in the relation-

ship between society and its built 

environment. The spatial experience 

of this new urbanism can therefore be 

expressed through what Castells’ calls 

the space of fl ows – the electronic 

networks of communication through 

which the majority of exchange within 

the new global economy is conducted 

– and through the space of places, that 

is; the built environment, shaped by 

objects, paths, edges and interrelated 

nodes within urban regions where 

people live out their daily existence 

(Castells, 2005:572-578).

Understanding that spatial transforma-

tion cannot be viewed independently 

from social transformation, allows one 

to comprehend that today’s urban 

world arises from the advancing 

actions of a new society, the network 

society, characteristic of the Informa-

tion Age (Castells, 2005:574). Castells 

(2004:01) maintains that “[c]communica-

tion networks are the patterns of 

contact that are created by fl ows of 

messages among communicators 

through time and space.” The point 

of exchange between information and 

society thus becomes a moment in 

space and time captured in relation to 

the human subject and today’s ever 

globalising urban life. However, it is 

important to note that the intrinsic 

relationships shared by the rise of new 

information technologies, intensifying 

global networks, and rapidly changing 

urban condition do not imply that cities 

will lose their traditional functions and 

yield physical place to virtual space 

(Huyssen, 2008:07-11).

Social structures, like networks, are 

by design and requirement rooted in 

place. Even the origins of the most 

advanced virtual domains are an 

expression of circumstantial arrange-

ments manifest in physical place, 

whereby a unique spatial dialogue 

exists between our world and a realm 

which is seemingly inconceivable. I 

turn to the postmodern theorist Manuel 

Castells whose thoughts rest on a par-

ticular conception of space and time in 

relation to advancing information net-

works, technologies, and society. The 

theory Castells (2005:572-582) constructs 

offers insight into contemporary issues 

of planning and architecture, in which 

he argues that urbanity, street life, and 

civic culture should be as important to 

modern day city planners as economic 

competitiveness. His theory empha-

sises the social importance of public 

spaces by reinforcing the established 

ideas of scholars such as Kevin Lynch 

(The Image of The City), Jan Gehl (Life 

Between Buildings: Using Public Space), 

and Camillo Sitte (The Art of Building 

Cities), yet he recognises that today’s 

urban world, mapped by networks and 

riddled with spatial tensions, requires 

a complete rethinking of ideas about 

cities and urban life (Castells, 2005:572-

582). Considering Castells’ thoughts on 

information, society, and space one 

can begin to conceptualise the new 

urban world as a product born from 

the processes shaping today’s global 

society – the network society (Castells, 

2005:573-574).

In the context of the Information Age, 

which is characterised by today’s 

Network Society12 and Informational 

City13 , there exists a social structure 

that is seemingly global, however most 

human experience is defi nitively local 

in terms of spatial, material, economic, 

and cultural terms (Castells, 2005:572). 

This dual logic, which acts simultane-

ously through both inclusionary and 

exclusionary processes, underpins how 

some societies and cities fi nd them-

selves beyond the circuits of globalisa-

tion (Castells, 2004:22-24). The course of 

globalisation tends to overshadow 

existing local practices forcing them to 

fold, and in so doing they conform to a 

set of ideals instilled by global dynam-

ics. However, by virtue of this trans-

formation, those used to the rhythms 

and regularities of old urban life may 

struggle to fi t within the margins of 

globalisation, thus the local runs the 

risk of becoming just another inclusive 

node within an ever expanding stable 

of interrelated systems (Graeme & Marvin, 

1996:48-49). 

The pressure to compete 

and become intertwined 

within the matrix of globali-

sation creates spatial ten-

sions which are precisely 

captured by this dual logic 

cycle.

Instead, I make the point of understanding the expansion of information networks and global fl ows in relation 

to the development of emerging urban space and the effects it has on urban life and global culture. I believe 

the changing experience of today’s urban environment, and the tensions between globalising and developing 

urban spaces, is a direct product of the Information Age and digital technological change.
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There are few who would argue the 

notion that a technological revolution, 

of global proportions, is altering the 

fundamental dimensions of human life 

as we know, where “[t]he unfolding 

promise of information technol-

ogy opens up unlimited horizons of 

creativity and communication, inviting 

us to the exploration of new domains 

of experience, from our inner selves 

to the outer universe, challenging our 

societies to engage in a process of 

structural change (Castells, 2004:01).” Cas-

tells’ thoughts rest on the conception 

of information technology permeating 

the boundaries of human creativity and 

communication which ultimately leads 

to the sensation of space and time 

compression.

These dominant forces, which shape 

the structural and functional organisa-

tion of urban space, invite us to explore 

new domains of experience, from 

within ourselves to the outer universe, 

thus challenging society to engage in 

a process of structural change (Castells, 

1989:01). The principle developments of 

spatial patterns and urban processes 

associated with these macro-structural 

changes, can be reproduced within the 

following spheres: machine-operated 

commercial processes and a global 

economy, which integrate productive 

networks throughout the world, result-

ing in an increasingly urban population; 

the uneven distribution of urbanisation, 

results in large territorial expanses that 

are functionally integrated yet socially 

differentiated around  polynucleated 

urban systems; advancing technolo-

gies, such as telecommunications and 

modern transportation systems allow 

for synchronised spatial concentration 

and dispersal, while pioneering a new 

web of networks with concentrated 

urban nodes spread throughout the 

world; social relationships are charac-

terised by individuation14 and com-

munalism15 with virtual and physical 

communities acting through an array 

of communication systems and diverse 

spatial patterning to develop seamless 

interactions; and the rise of networked 

empires spur new economic activ-

ity through highly decentralised, yet 

coordinated work methods (Castells, 2005: 

574; Sassen, 2005: 555-562). 

Sassen (2005:561-562) maintains that at 

the intersection between actual and 

virtual space lies a new topography of 

unexplored activity. This topography, 

which weaves back and forth between 

actual and digital space, contains 

new possibilities for architecture and 

the built environment, where “[t]he 

space of the computer screen, which 

one might posit as one version of the 

intersection, will not do, or is at most 

a partial enactment of the intersection 

(Sassen, 2005:562).”

14 Individuation: the act 

or process of making 

somebody or something 

separate and distinct from 

others.(Encarta English Dictionary)

15 Communalism: the 

principles and practices 

of communal living or 

ownership, or support for 

a communal society.
(Encarta English Dictionary)

Rather this intersection needs to be explored through an archi-

tectural type, where a seamless dialogue between actual and 

virtual space responds to the everyday conditions produced by 

the contextual binary between globalising and developing spaces.

In the context of the Information Age, already 

established notions and assumptions about the 

development, planning, and management of space 

are coming under question. Rapid transformations, 

associated with a shift in human organisation, have 

rendered time as 

seemingly instantane-

ous and space as a domain that belongs to both actual 

and virtual realms, thereby reducing accepted notions 

about the nature of time, space, distance, and the every-

day practises of urban life to a fl eeting moment.
(Castells, 1989 & 2004)
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This transformation can be interpreted 

in relation to the urban sphere, where 

Graeme and Marvin (1996:02) speak 

openly about the fast shifting bounda-

ries currently separating what is public 

and private. In their opinion, “[u]rban 

life seems more volatile and speeded 

up, more uncertain, more fragmented 

and more bewildering than at any time 

since the end of the last century (Graham 

& Marvin, 1996:02).” Much of today’s 

urban change is central to remarkable 

advances in technology where the 

application of information and telecom-

munication infrastructures and services 

transcend spatial barriers instantane-

ously (Graham & Marvin, 1996:02-05). This 

micro-technology revolution, which 

connects widely separated points and 

places together in ‘real time’, is a part 

of material culture, central to today’s 

social structure and its inherent change 

(Castells, 2004:03-42). 

Technological innovation, 

in combination with the 

changing dimensions of 

human organisation not 

only allow us to re-imagine, 

re-produce, and select our 

urban environment but also 

regulate these spaces in 

relation to a globalising 

world.

Digital networks are not confi ned to 

any boundaries in their capacity to 

re-confi gure and reproduce themselves 

within their domain, and their ubiq-

uitous presence within present day 

material culture means, that at their 

core, they are global. Consequently, 

today’s society whose organisation is 

structured around a system of digital 

networks can also be classifi ed as 

global (Castells, 2004:22-43). Networks and 

digital technologies have the capacity 

to continuously self-expand their pro-

cessing power due to their recurring, 

communicative ability. The fl exibility 

of networks and new information and 

communication technologies allow for 

the distribution of processing power 

across a variety of contexts and appli-

cations, such as business enterprises, 

broadcasting media, and the public 

and private realms (Castells, 2004:08-10). 

Furthermore, Castells advances his 

hypothesis by stating that:

[T]here is something else, not only 

quantitative but qualitative: the capacity 

of these technologies to self-expand 

their processing power because of their 

recurrent, communicative ability. This 

is because of the continuous feedback 

effect on technological innovation 

produced by the knowledge generated 

with the help of these technologies. In 

other words, these technologies hold 

emergent properties; that is the ability 

to derive new, unforeseen processes of 

innovation by their endless re-confi gura-

tion (Castells, 2004:10).

The self-expanding com-

municative ability, bound-

less re-confi gurations, and 

emergent properties of 

networks and technology 

is critical to my thinking; 

as the idea of advancing 

technologies in relation to 

social reorganisation and 

re-imagining human activ-

ity opens a door to explore 

new spatial possibilities 

within the urban realm.

I shall now move to consider Castells’ 

theoretical blueprint on Informational-

ism, networks, and the network society. 

In his theory of the Network Society, 

he explains that “[a] network society 

is a society whose social structure 

is made of networks powered by 

microelectronics-base information 

and communication technologies 

(Castells, 2004:03).” Expanding on the 

notions of social structure, he means 

“[...] the organizational arrangements 

of humans in relations of produc-

tion, consumption, reproduction, 

experience, and power expressed in 

meaningful communication code by 

culture (Castells, 2004:03).” Networks have 

the ability to instantaneously transmit 

new information fl ows, characterised 

by their fl exibility, adaptability, and self-

reconfi guring nature (Castells, 2004:05-06). 

This instantaneity combined with 

their ability to connect widely sepa-

rated points and places has ultimately 

produced increasingly complex webs 

and nodes of interconnected human 

activity (Graham & Marvin, 1996:02-05). 

William Mitchell describes the historical 

evolution of information and com-

munication technologies as a process 

of expansion and augmentation of the 

human body and mind (Castells, 2004:06). 

This process, which is occurring in 

today’s network society, is character-

ised by an outburst of digital hand-held 

devices, across a global stage, which 

enables universal connectivity, instan-

taneous interaction, and wide spread 

computing and network capacity 

(Castells, 2004:06). These advancing digital 

technologies, which constitute the 

material basis of today’s network 

society, have quickly superseded 

industrialism  as the dominant tech-

nological paradigm (Castells, 2004:08-13). 

Informationalism , according to Castells 

(2004:08-13), is the new paradigm, of 

which information and communication 

form the quintessential components 

of human activity and organisation. 

Castells (2004:13) maintains that it was 

on the foundations of informationalism 

that the network society emerged as 

the new form of social organisation and 

human activity, where in his words:

Every new social structure has its own 

genesis, dependant on spatiotemporal 

context. Naturally, there is a relation-

ship between the historical process of 

production of a given social structure 

and its characteristics (Castells, 2004:14).

Today’s dominant social structure, through its inherent functioning, means that people everywhere are affected 

by the myriad of processes taking place across a globally intertwined urban fabric. This is because a set of core 

activities, which shape and control human life in every corner of the planet, are organised in globally intertwined 

networks (Castells, 2004:22-23). However, this does not imply that these processes are evenly distributed, as “[..] the 

network society diffuses selectively throughout the planet, working on the pre-existing sites, organizations, and 

institutions that still make up most of the material environment of people’s lives (Castells, 2004:22).” Instantaneous 

informational fl ows, characterised by the Network Society, are exploding into our built environment, and it is 

through this action that networks now underpin and intersect all elements of urban life (Graham & Marvin, 1996:02-04). 

For Graeme and Marvin (1996:03), “[t]he corridors between cities, whether they be made up of land, ocean or space, 

are in turn developing to house giant lattices of advanced telecommunication links. These connect urban hubs 

together into global electronic grids”.

As Informationalism continues to penetrate into ever widening contexts of the human environment; it is the matter of fl exibility, more so than 

the density of its networking ability that will transcend static boundaries (Graham & Marvin, 1996:02-06). These are the traditional boundaries that 

separate public from private, local from global, physical from virtual. By creating continuous fi elds of presence, that may extend beyond 

private space, throughout buildings, outside walls and into the open realm where it can fl ow to far ends of the world, these associated phe-

nomena will affect the nature, locations and spatial distributions of the network society (Castells, 2004:03-13). These spatial transformations are 

precisely captured by Castells’ Spaces of Flows and Spaces of Place.
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The world that we know, both material and im-

aginary, is constructed by unseen rules imparted 

through the structures of human organisation. 

These structures, arranged around an interconnect-

ed web of human activity, are continuously altered 

by the convergence 

of historically deter-

mined relationships of knowledge, production, experience, 

and power. 
(Castells, 1989:07-32)
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The knowledge we attain through the 

nature of our habits and normative 

social behaviour, our perceptions 

of day-to-day reality embedded in 

our subconscious, our networks 

of communication, and advancing 

technologies and processes of produc-

tion are all constrained and shaped by 

discursive structures. The objects that 

exist, the dreams we imagine, and the 

events that occur, within the tangible 

and now virtual realms, are held and 

interpreted with discursive structures 

(Mills, 1997:53-66). We perceive and 

conceive of material objects such as 

art, architecture, and the fabric of our 

cities; we imagine processes of com-

munication, fi nance, social behaviour; 

and we conjure up methods of travel 

through discourse and the guiding 

structures it imposes on society. The 

evolution of global discourse has led to 

wide spread changes in technological, 

spatial, social, economic, cultural, 

and political fl ows – these dimensions 

taking effect in present day are referred 

to as globalisation.

The increasing fl exibility, density, and spread of 

global virtualisation16 do not mean that existing ur-

ban environments, which hold so many of our dis-

tinctly human characteristics, will fall away. Instead, 

as we continue through the Information Age, digital 

networks will contrib-

ute to new kinds of 

interconnections between the local and the global, and the 

coincidences in space and time in relation to the network 

society will usher in new forms of spatial development and 

interaction. 
(Castells, 2004, Sassen, 2005: 153-155)

16 Virtualisation: to hide or abstract the physical 

characteristics of a computing platform. Virtualisa-

tion is performed on a physical system to create 

a simulated environment. (http://en.wikipedia.org/wiki/

Virtualization

The globalisation of economics, social 

practices, transportation, and commu-

nication is making the world appear a 

smaller space. However, this shrinkage 

is an unevenly distributed process, 

which seeks to include and exclude 

players from the globalised sphere like 

weak members omitted from in a win-

ning combination. The world economy 

remains divided between the wealthier, 

more developed countries (core), 

and the poorer developing countries 

(peripheral) (The Times Comprehensive 

Atlas of the World, 2007:48-49). 

Economic prosperity from one nation 

can often be at the expense of another; 

increasingly large and dominant trans-

national corporations are driving, and 

in turn, being driven by the process 

of globalisation. Some industrialised 

countries, mainly developing nations, 

are expanding at a rapid rate in an 

attempt to bridge the divide between 

periphery and core, while others, less 

fortunate, are left grasping at straws, a 

situation few would want to be a part 

of (The Times Comprehensive Atlas of 

the World, 2007:48-49).

Globalisation is a dimension of cross-

national economic integration that runs 

deeper than the international exchange 

of goods and services and beyond 

direct foreign investment to include all 

phases of economic activity. Products 

and services may now be designed, 

manufactured, packaged, delivered, 

and sold in different parts of the globe 

(The Times Comprehensive Atlas of 

the World, 2007:48-49). Advancing 

technologies such as cars, aeroplanes, 

the internet, email, and mobile phones 

are becoming wide spread, thereby 

making the world a tighter knit web 

of interrelated activities. In tandem, 

the global fi nancial market and 

communication fl ows have expanded 

beyond what the average person can 

comprehend. Through more integrated 

systems, heightened levels of specula-

tion, the hyper-mobility of capital, and 

securitisation whereby almost every-

thing – material or intellectual – has 

been transformed into a fi nancial asset 

that can be bought, sold, exchanged, 

and speculated upon (The Times 

Comprehensive Atlas of the World, 

2007:48-49).
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Fundamental changes not only to human organisation but 

also to space and time, as a result of advancing technologies, 

have altered the pattern of human thinking, thereby allowing 

one to conceive of new urban imaginaries. Architecture and 

design now hold possi- bilities to explore new spatial experi-

ences and functional pro- cesses, thus opening opportunities to 

rethink the application of architecture in the Information Age; 

think of architecture as an intersection between actual and 

digital space, where the contextual strands of the global and 

the local overlap, bind, and permeate each other to give form 

to a different kind of pub- lic space constructed in the context 

of a new urban imagina- tion.

New opportunities will be 

opened for citizens to assert 

their own social, economic, and 

cultural perspectives towards 

transforming an existing local 

context. Therefore, architecture, 

as a spatial device in the Infor-

mation Age, has a specifi c role 

to play; not only to bridge the 

gaps created by an urban world 

riddled by uneven patterns of 

globalisation, but also restore 

symbolic meaning to society 

(Castells, 2005:581). For Castells 

(2005:581), “[a]rchitecture holds 

the possibility of rescuing par-

ticular urban regions by marking 

places in the space of fl ows.” He 

further maintains that: 

“Recent trends in architecture 

signal its transformation from 

an intervention on the space of 

places to an intervention on the 

space of fl ows, the dominant 

space of the Information Age […] 

(Castells, 2005:581).”

I do not maintain that architec-

ture – alone – offers the possibil-

ity of changing the meaning of, 

or transforming the core of an ur-

ban region. However, I do believe 

architectural moments, which act 

on spaces dedicated to public 

interaction, can provide meaning 

to society and a particular urban 

fabric. If conceived in relation to 

a specifi c urban environment, 

particularly one that is home to 

a marginalised people living in a 

context torn by uneven patterns 

of globalisation, then architecture 

holds many exciting possibilities. 

It is against the backdrop of 

these urban themes that we can 

begin to comprehend the effects 

of the Information Age on our 

built environment.
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When measured by its share of gross domestic 

product (GDP) worldwide, the metal industry is 

a signifi cant contributor to the global economy. 
The industry’s sub-braches, which include primary metal production, 

non-electrical machinery, electrical machinery and transport equip-

ment, employ over 70 million workers worldwide, who, excluding the 

informal industry sector, account for nearly half of all goods pro-

duced in the manufacturing sector and more than half the value of 

merchandise exported worldwide (International Metalworkers Federation). As 

a result, the metal industry is not only a powerful driving force of the 

world economic market but it also largely infl uenced by the extent of 

the overall economic climate (International Metalworkers Federation). 

Following the stabilisation of the world’s metals market between 

2010 and 2011, after a steep decline due to the global fi nancial crisis 

of 2008, the industry looks to rise to unprecedented levels (PRWeb, 

2012). Prospects of the global metal market appear to be positive 

in the near future as factors not limited to increasing confi dence 

among investors towards commodities market, rising consumption in 

developing world nations, and abundant inventory levels are poised 

to fuel market growth (PRWeb, 2012). The continued increase in metal 

consumption in developing nations including China, Brazil, and India 

is expected to help the Global Metals Market reach a yearly fi gure of 

US$872 billion by the year 2015 (PRWeb, 2012). 

Yet for all the positives that growth in the Global Metals Market 

promises, research has shown that if demand continues to increase 

at projected rates, many of the world’s precious metal resources will 

be depleted within the next decade. As population numbers continue 

to swell and technologies advance, the demand for precious metals 

will increase exponentially (Bertram, Gordon, Gradel, 2006). It has been 

determined that even if fully extracted from the earth’s crust and 

recycled using current programmes, our fi nite metal resources may 

not meet future demand (PHYS.ORG, 2006).  
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CASH SLIP ITEMISING METALS SALVAGED FROM ELECTRONIC WASTE
(source: information adapted from www.lme.com; www.metalprices.com; www.metalpages.com.)

(image source: derived from COLOURS Magazine, 2008.)
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48 (source: information adapted from USGS mineral commodity summary 2012.) 

(image source: after Juta’s General School Atlas.) 

Uranium 23%
Zinc  15%
Steel  11%
Copper  12%
Tantalum 8%
Aluminium 16%
Magnesium 21%

Nickel  17%
Gold  10%

Aluminium 4%
Uranium 24%
Nickel  1%
Magnesium 1%
Zinc  4%
Iron  17%

Zinc  28%
Steel  4%
Magnesium 2%
Silver  41%
Mercury 10%
Aluminium 5%

Nickel  8%
Copper  51%
Gold  7%
Tantalum 30%

Aluminium 10%
Steel  4%
Uranium 8%
Nickel  8%
Tantalum 62%
Platinum 80%
Gold  11%

Mercury 84% 
Gold  12%
Platinum 13%

Steel  45%
Aluminium 45%
Magnesium 76% 
Zinc  53%
Copper  21%
Silver  13%
Nickel  54%

Aluminium 6%
Copper  7%
Gold  11%

Nickel  12%
Uranium 21%
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49 (source: information adapted from USGS mineral commodity summary 2012.) 

(image source: after Juta’s General School Atlas.) 
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50 (source: information adapted from USGS mineral commodity summary 2012.) 

(image source: derived from Juta’s General School Atlas.) 
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This graphic shows how 

much of each metal 

resource the average 

American will consume in 

their lifetime. At present, 

fi rst world nations consume 

the highest value of mineral 

resources per capita. If the 

trend following the increase 

in consumption of metal 

resources in the developing 

world continues, then cur-

rent supplies may not meet 

future demand. 
(Bertram, M. Reller, A. Gradel, T. 2006; 

PHYS.ORG, 2006.)

51 (image source: after Bertram, M. Reller, A. Gradel, T. 2006.)
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Sb Antimony

7.13kg

Sn

15kg

Tin

Ga

5g

Gallium

Ta

180g

Tantalum

Au

48g

Gold

Rh Rhodium

4g

Au Silver

1.58kg

Pt Platinum

45g

Pb Lead

410kg

Cu Copper

630kg

Ga Germanium

10g

U Uranium

5.95kg

In Indium

32g

Cr

131kg

Chromium

Zn Zinc

349kg

Al Aluminium

1576kg
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52 (source: information adapted from USGS mineral commodity) summary 2012.)

(image source: after Bertram, M. Reller, A. Gradel, T. 2006.)
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The transformation of raw electronic waste into refi ned metal commodities may begin in the breakdown spaces of The Trading Pit, 

and from there progress to the acid baths and heating plates of the Electronic Waste Processing Laboratories, but the fi nal stage of 

the process takes place in the baking pots of the Mixed Metals Refi nery. 

Spanning the length of the potroom fl oor, the 

industrial core of the OPTF, lies an array of en-

vironmentally superior machinery used to bake 

salvaged metals like no other refi nery that has 

come before. Armed with fi re retarding suits, 

protective masks, and an overhead crane, a 

team of workers move meticulously between 

the rows of highly productive reduction cells. 

The metal from the Processing Laboratory – 

mixed clumps of copper, gold, silver, alu-

minium, platinum, and indium to name but a 

few – is quickly smelted and separated into a 

purifi ed state ready for casting.
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53 TOTAL METAL
The images represent the high-tech nature of 

this modern Mixed Metals Refi nery. Sate-of-the-

art Pre-Bake smelting pots will line the refi nery 

fl oor to realise the systematic approach adopted 

in the recycling of electronic waste and scrap 

metal (Rio Tinto).
(image source: after Rio Tinto; unknown)
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C

This day lit technological workplace is in strong contrast to 

the rudimentary working landscape layered thick with acid 

fumes of burning electronic waste and scrap metal. The 

darker side of recycling will be transformed into a culture 

of industrious reuse and inspired repurposing – a reality 

that moves forward from the hellish pits of fi re, billowing 

smoke, molten discharge, and the beating sun, towards 

a process of sustainable recovery. The very process of 

transforming unwanted detritus from the fi rst world into 

desirable commodities, to be sold on the global economic 

market, completes the enquiry of exchange between the 

local and the global.     
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54 GONE WITH THE HAZE
The modern Mixed Metals Re-

fi nery will reduce the dangerous 

working conditions associated 

with rudimentary pit burning. 
(image source: after Rio Tinto; unknown)
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Now that we have established an interpretation of 

the Information Age – its logic, application, and 

reach – a further exploration and observation into 

the binary between the local and the global can 

commence. In considering how themes of the Infor-

mation Age begin to 

affect the developing 

world context I intend to open thinking towards the role of 

architecture not as material, structural, and physical enti-

ties, but rather as a spatial juncture interfacing the collision 

between global phenomena and everyday local practices. 

In a realm torn between what is locally embedded and 

globally connected; the realisation of an urban imaginary, 

set within a developing context, means immersing oneself 

in the orders and disorders of the contemporary African 

City. Thus the energies of everyday urban life, in combina-

tion with the notion of people as a collective infrastructure 

amid a series of interwoven networks, can be captured 

within the medium of an architectural exploration seeking 

to interface and alleviate the collision between local and 

global phenomena.

T
H

E
 P

H
Y

S
IC

A
L

Developing Places
The Physical:

D

143

Thesis Document - Chapter 6 (developing places, electronic cadavers) - REV 2.indd   2-3Thesis Document - Chapter 6 (developing places, electronic cadavers) - REV 2.indd   2-3 2012/12/07   08:55:41 AM2012/12/07   08:55:41 AM



In developing the dialogue be-

tween the local and the global, 

I intend to associate the connec-

tion between African urbanities 

and the larger urban world with 

previously established notions 

on the Information Age. We shall 

now move to consider the work 

of AbdouMaliq Simone, whose 

thinking and literature illustrate the 

complex and constantly shifting 

dynamics of contemporary African 

city making and survival. I wish to 

refl ect on aspects of his work that 

not only capture the myriad ways 

citizens negotiate unique spatial 

practices, economic processes, 

and social relations that entangle 

place, identity and histories in 

urban sites, but also shed light on 

the rich complexity, ambivalence, 

and variety of African urban experi-

ences (Simone, 2005). 

For Simone, African urbanism is 

constantly being reworked by the 

movements and activities of eve-

ryday life that give way to unique 

urban formations and experiences. 

This is further shaped through the 

geographically uneven dynamics of 

globalisation and the technological 

advances of the Information Age – 

the articulation of which interacts 

with locally specifi c histories, social 

practices, economic contingencies, 

and spatial confi gurations (Simone, 

2005).

The continuous reformation and 

fl uid dynamics of African urbanism, 

which have become ubiquitous 

across its contemporary built 

environment, have made it an 

increasingly complex location in 

which to anticipate a future – a 

future which could be seen as a 

layered composition assembled 

across a series of networks and 

locales (Simone, 2008:99). With this in 

mind, one possible imaginary could 

see urban Africa progressively 

intersecting with a growing number 

of cities external to the region and 

with more diverse complexes of 

urban development, fi nancial and 

labour markets and socio-spatial 

expression. For Simone (2008:99), 

“[t]his intersection is, of course, a 

means of extending urban Africa 

across new geographies, as it is 

an instrument that also informs, 

complicates, an contaminates 

conventional understandings of 

urban processes everywhere.”

The city is the conjunction of seem-

ingly endless possibilities of remak-

ing. […]. They are the products 

of specifi c spatial practices and 

complex interactions of variously lo-

cated actors that refl ect manoeuvres 

on the part of the city residents to 

continuously re-situate themselves 

in broader fi elds of action (Simone, 

2004:09).

Simone emphasises 

the diversity of African 

urbanism and space 

making, captured 

through fl uid and rapid-

ly changing institutional 

structures, informal 

agreements, and the 

ability for citizens to 

fi nd innovative ways of 

interweaving various 

sectors and actors in 

relation to wider fi elds 

of activity. I believe that 

when considering these 

attributes of African 

urbanism in relation to 

the Information Age 

and global urbanism 

the margins of one’s ur-

ban imagination begin 

to shift.

It is at this point where the extension of 

a developing African context across new 

geographies can be viewed in a some-

what different manner; where geogra-

phies could be understood as both physi-

cal and virtual domains, and where the 

extension across these domains could be 

realised through a spatial juncture which 

weaves together a series of unique so-

cial, economic, and spatial conditions.

It is estimated that in the year 1900 about 95 per-

cent of Africa’s inhabitants made a living from the 

land, meaning that an overwhelming majority lived 

in rural settings. In the early 1950’s around 15 per-

cent of Africa’s population lived in cities, by the turn 

of the millennium that 

number had swelled 

to over 37 percent, and today that number is expected to 

exceed 45 percent (Simone, 2002:17; UN, 2002). Within this setting, some 

emphasise that Africa is becoming progressively urban-

ised, but to say that the rate at which urbanisation is taking 

place is accelerating is a gross an understatement; with 

some major cities, such as Lagos and Kinshasa, experi-

encing a sevenfold population explosion (Simone, 2002:17).
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For Simone (2002:16), the dual 

acting processes of rapid urbanisa-

tion and industrialisation in the 

developing African context, which 

act primarily through their econo-

mies, have altered the fundamental 

principles of urban life. The inter-

section of urban Africa across new 

geographies, in combination with 

global technological development, 

an exploding urban context, and 

a sense of historical discontinuity 

compounded by a consequence of 

colonial legacies, may leave future 

urban dynamics in a precarious 

situation (Simone, 2002:17). 

If the exploding urban context of the 

last fi fty years has been predicated 

on the precarious – between chaos 

and sustainability – calling for the 

suture of dynamism and volatility, 

nowhere is the sense of precarious-

ness more apparent than in the cit-

ies of the ‘developing world’(Simone, 

2002:16).

The notion of many African cities 

having precarious urban dynam-

ics may be understood when 

they are viewed as an array of 

collision points between tradition 

and modernity, between African 

development and external pres-

sures – as collisions between the 

local and the global (Simone, 2002:17). 

These incidents in time and space 

allow many African cities and their 

unique urban and spatial condi-

tions to be re-imagined as “[…] 

new sites for the reformulation 

of old and new infl uences, and 

an opportunity for the symbolic 

production of postcolonial identi-

ties (Simone, 2002:17).” 

What I am emphasising 

is that African urbanism 

is not merely a condi-

tion of multiple inter-

sections, interwoven 

dynamics, and histori-

cal discontinuities, but 

rather that this syntax 

allows for a greater 

deal of experimentation 

in the conception and 

production of space 

within our built environ-

ment. 

Urban environments in their 

present context are dynamic 

inventions, and as technologies 

advance and digital networks 

expand to connect and entwine the 

globe they circulate and readapt 

images of the modern city (Simone, 

2002:18). These processes, by virtue 

of the myriad of new contacts and 

intensifi ed movements through 

space, feed the urban imagination.

Within the contextual setting of global urbanism and African 

urbanity come the promises held by globalisation and the 

Information Age. However, these are rendered somewhat 

limited by a divide that splits developed and developing 

worlds along informational, social, economic, cultural, and 

infrastructural lines. The limits and realities placed on devel-

oping urban contexts mean that while the shape of the urban 

everywhere is changing, there are also severe geographies 

of control and inequality placed on marginalised societies 

(Simone, 1998:174; 2002:13-20). Although the processes of globali-

sation are unevenly distributed across cities, countries, and 

the world, they do however generate far reaching effects that 

are both positive and negative; where there is hardship there 

is also opportunity. This duality, which underpins a particular 

aspect of the African City, has become characteristic of city 

life, and can be seen through the movements, activities, and 

networks of citizens who tirelessly carve their pathways back 

and forth through the urban sphere seeking riches and mak-

ing a living where passers-by see none (Simone, 1998:186). This 

notion surrounding the efforts of citizens to continuously seek 

unprecedented opportunities and extend their trajectories 

through urban space is precisely captured by Simone, who 

states that: 

The resilience and inventiveness of urban dwellers have kept 

many cities functional. Everything is translated and reprocessed 

to fi t new modalities of living. Urban life, far from being dystopic, 

is outlined by the apparent exuberance of the everyday, where 

forms of self-organizing, parallel and informal economies con-

tinue to produce new […] modes of transmitting their effi cacy to 

the city polity at large (Simone, 2002:18).

It is precisely this interpretation of the 

inventiveness, exuberance, and re-

processing ability of the African urban 

dweller which brings me to imagining the 

urban as a place where multiple intensi-

ties, layers, and trajectories intersect – a 

location for the deliberate experimenta-

tion of extending and organising space, 

while engaging with possibilities of the 

unconventional and unrecorded.

Many of the spatial intensities and intersections as-

sociated with contemporary global urbanism can 

be coupled with the densifi cation of information 

networks and rapidly advancing technological in-

frastructures. Although these associations are also 

central to contempo-

rary African urbanism, 

it is more interesting to connect these intersections and in-

tensities with an urban fi eld interwoven by social infrastruc-

tures – a zone characterised by intense social and spatial 

interaction (Simone, 2002:1). Simone understands African society as 

being marked by a visible ‘wholeness’ acting as a point of 

reference – a means of establishing intersections in larger, 

more complex external systems (Simone, 1998:175). This brings me to 

conceive of African society as a ‘network society’ function-

ing seemingly independent from, yet, at the same time, in 

unison with the global Network Society.
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Africa’s network society is an 

emergent form of social collabora-

tion, which has an astute capacity 

to use thickening fi elds of social 

relations and intersections in order 

to manoeuvre through the city in 

general. The dynamic social sup-

port systems rooted in extended 

family connections, local reciproc-

ity, and various confi gurations of 

mutual ties are relied upon to make 

urban life viable (Simone, 2005:1).  As 

these local networks, or cross-

community ties, seek to connect 

themselves to larger networks of 

production, consumption, and 

exchange, they naturally become 

involved in the competing de-

mands and infl uences associated 

with globalisation. At this conjunc-

tion – between Africa’s network 

society and the global Network 

Society – lies the ability of local 

participants to constantly piece 

together diverging trajectories, 

formal and informal opportunities, 

as well as momentary mechanisms 

for maintaining a sense of coher-

ence (Simone, 2005:23-24).

This sense of coherence can 

be framed around the notion of 

people as infrastructure, where the 

exchange between participants is 

emphasised by those who col-

lectively share in countless social, 

economic and spatial interconnec-

tions. Simone (2008:100) suggests 

a reality in which the capacity of 

urban Africa to produce trajecto-

ries of movement and economy, 

familiar to contemporary modes of 

urban formation and regulation, are 

linked to ‘[…] people as infrastruc-

ture and a reading of the city as if 

there were no difference between 

people and infrastructure.’ This 

conception of people as infrastruc-

ture is expanded upon by Simone: 

The implication is that the consolida-

tion of individuals, institutions, sec-

tors, or specializations is no longer 

a predominant urban operation 

and thus no longer an impediment 

to converting people to all kinds of 

uses. People from all walks of life 

can be assembled to have remark-

able reach and effi ciency (Simone, 

2008:100).

The notion of collaborative human 

potential is further characterised 

by people’s activities and intersec-

tions within the city, as well as 

their ability to engage in complex 

arrangements of objects, spaces, 

persons, and urban practices (Si-

mone, 2004:407-408). These coincidences 

become an infrastructure as such 

– a platform for re-imagining and 

extending urban space.

African cities, as part of a developing world con-

text, can be seen as works in progress. With this 

in mind, it is not an exaggeration to say that they 

function along an edge of uncertainty, where things 

can happen quickly or seem not to happen at all 

(Simone, 2002:13). They tread a 

narrow line by virtue 

of the sheer effi ciency at which information can be relayed 

through traditional network structures, and a workable 

sense of social co-operation and consensus pieced to-

gether to accomplish any given task (Simone, 1998:175). At other times, 

they seem to be left hanging in stasis – unresponsive to 

change, as anything beyond the conventional appears 

either persuasive or inappropriate (Simone, 1998:175). In this context 

there exists a critical balance between embracing the 

‘new’, which stems from global pressures, and hanging 

onto what is existing – the tried and tested ways of life. It 

is this characteristic duality, underpinning the African city, 

which affects all levels of development; a tension grounded 

in the pushes and pulls of contemporary life sews lines of 

division between local functionality and global aspirations.
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Today, the mixture of global and local 

urbanism as technological and infra-

structural instruments play a signifi cant 

role in re-confi guring and re-imagining 

space in contextualised urban place. 

This recomposition occurs through a 

networked geography of highly capaci-

tated spaces, which include physical and 

virtual domains, thereby inducing cities 

and urban actors to extend their reach 

across new spatial, economic, and social 

frontiers (Simone, 2008:101-104). Simone 

(2008:116) believes that the potential for 

African citizens to negotiate new urban 

environments and frontiers may simply 

rest in the fact that a myriad of activities, 

modes of production, and institutional 

forms have intersected to provide un-

precedented possibilities of how people 

may live and make things, how they 

manoeuvre through the urban realm and 

collaborate with one another. Although 

unrecorded intersections are constantly 

being negotiated, they do however 

depend on a particular set of histories, 

inclinations, understandings, and net-

works belonging to each actor involved 

(Simone, 2008:116). As these urban actors 

traverse recomposed urban space and 

engage in a wider set of activities, they 

become more adept at operating within 

a growing number of intersections – they 

adapt to an unpredictable range of sce-

narios (Simone, 2008:117). And as a result, 

‘[r]egularities thus ensue from a process 

of incessant convertibility – turning com-

modities, found objects, resources, and 

bodies into uses previously unimaginable 

or constrained (Simone, 2008:116-117).’

In conclusion, I now focus more 

specifi cally on Johannesburg, where 

the approach to the urban imaginary 

I emphasise does not stay within the 

boundaries of the city, its sectors, 

institutions, physical places, or people, 

nor is it affi xed to or infl uenced exclu-

sively by any one form of urbanism. 

From the intersection of the local and the 

global, a theme explored throughout this 

thesis, the urban imaginary fi nds ways 

to transcend the networks, pathways 

and routes along which a wide range 

of urban productivities, capacities, and 

potentials exist (Simone, 1998:186).

There is an incessant push and pull of 

these two kinds of urbanisms (or forms of 

city building), one engaged with making 

the most of repair, breakdowns, derelic-

tion, and obsolescence, and the other 

with the wired and wireless universe, with 

cutting edge, high-speed, high-connec-

tivity information transfer and continuous 

logistics  (Simone, 2008:103).

The conjunction between intersect-

ing urban practices, experiences and 

infl uences brings the category of infor-

mality to the fore; where the mode of 

interaction between two binaries, in this 

case two logics which structure space, 

reinforce the theme of the local and the 

global. 

It is the convergence and divergence of 

normal institutionalised logic, represent-

ed by regulatory authorities, and informal 

logic, animated by urban actors, which 

constructs and structures the specifi ci-

ties of Johannesburg’s contemporary 

urban context (Simone, 2005:357-358). Thus 

the relationships between local and 

global, formal and informal, physical and 

virtual form the engines of production 

that transform this urban landscape. 

I am in agreement with Simone when 

he states that perhaps our grasp of 

these relationships could begin in a very 

basic and obvious way: ‘by uncovering 

the original functions of the majority of 

African cities – as points and organisers 

of entry and exit, as ports, railheads and 

crossroads (Simone, 1998:186).’

In Johannes- burg there are real places of people 

and goods moving back and forth. Something 

unique is hap- pening where spaces of opportunity 

are intersect- ed and pieced together by people 

e x p a n d i n g their domains of operation; they are 

coming up with ingenious ways of earning a liv-

ing, of mak- ing connections among themselves, 

and interact- ing with urban spaces folded across 

J o h a n n e s - burg and the networks beyond. I call 

these people urban miners, and it is their inspiring 

sense of cre- ativity and exuberance of day-to-day 

life which in- spires my urban imagination.
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55 (source: information adapted from Basel Convention on the Control of Transboundry Movements of  Hazardous Wastes and their Disposal, Mobile 

Phone Partnership Initiative, USGS mineral commodity) summary 2012; Worldaboutweb’s Blog, 2011.)

The story of electronic 

waste in the developing 

world is as much about 

emerging environmental 

and health issues, as it is 

about increasingly signifi -

cant business opportuni-

ties. The production, consumption, 

and use of electronic devices have 

grown astronomically in recent 

decades. This rapid growth has also 

brought about a rise in the disposal of 

obsolete devices, the majority of which 

will fi nd a way to landfi ll sites in the 

developing world – waste which is then 

bludgeoned and torched in some of the 

most horrifi c working conditions. Given 

the current volumes of e-waste being 

generated and the content of toxic 

and valuable metal minerals, as well 

as the rising lack of employment in the 

developing world, one cannot simply 

sit back and ignore the possibility of a 

better solution (Pucket, 2011: 98; Worldabout-

web, 2011).
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Ag

MnPb
ManganeseLead

Pd Pt
Platinum

Sr

Ru

Strontium

Ruthenium

Y

Zr

Ta
Yttrium

Zirconium

Tantalum

Palladium

Ba

WSn
TungstenTin

Al
Aluminium

Al
Aluminium

Au
Gold

Be
Beryllium

Cu
Copper

57 (source: information adapted from Basel Convention on the Control of Transboundry Movements of  Hazard-

ous Wastes and their Disposal, Mobile Phone Partnership Initiative, USGS mineral commodity) summary 2012.)

56 ANYONE FOR A BOWL OF METAL
(image source: derived from Dreamstime Vector illustration, 2012)

Silver

Barium

Circuit Ports

Circuit Board

Connections

Electronic System
Contacts
Connectorsm Circuit Board

Circuit BoardCircuit Board
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Circuit board
Wires
Connectors
Battery
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Al

Ni

Co

Cr

Ag

Sn

Ti

W

Zn

Sb

Ba

Be

Ga

Cu

Au

In

Pb

Mn

Pd

Pt

Ru

R

Sr

Ta

Y

Zr
58 (source: information adapted from Basel Convention (Nokia Report), 2006; USGS mineral commodity) summary 2012.)

Aluminium

20%

Covers, frames, battery, circuit board

• Weight 30g

• Market price R15,60/kg

• Value R0.50

Cobalt

4%

Lithium-iron battery

• Weight 6g

• Market price R330/kg

• Value R1.98

Chromium

1%

Case, Frame

• Weight 1.5g

• Market price R107.5/kg

• Value R0.16

Nickle

10%

Battery

• Weight 15g

• Market price R9.4/kg

• Value R0.14

Silver

1%

Circuit board, key pad

• Weight 1.5g

• Market price R44/kg

• Value R0.066

Tin

1%

Circuit board

• Weight 1.5g

• Market price R269/kg

• Value R0.40

Titanium

1%

Case, frame

• Weight 1.5g

• Market price R230/kg

• Value R0.35

Tungsten

1%

Circuit board

• Weight 1.5g

• Market price R544/kg

• Value R0.82

Zinc

1%

Circuit board

• Weight 1.5g

• Market price R16/kg

• Value R0.024

>1%
Antimony (case)
• Weight 0.15g

• Market price R135/kg

• Value  R0.026

Barium (circuit board)
• Weight 0.15g

• Market price R16/kg

• Value  R0.002

Beryllium (connectors)
• Weight 0.15g

• Market price R7 201/kg

• Value  R1.08

Gallium (LED’s)
• Weight 0.15g

• Market price R7 864/kg

• Value  R1.20

Wires

• Weight 22.5g

• Market price R70/kg

• Value R1.60Copper

15%

Gold (electronic system, contacts, connectorsm circuit)
• Weight 0.15g

• Market price R505 750/kg

• Value  R76

Indium (screen)
• Weight 0.15g

• Market price R6 418/kg

• Value  R1

Lead (circuit board)
• Weight 0.15g

• Market price R21.60/kg

• Value  R0.003

Manganese (circuit board, case)

•  Weight 0.15g

• Market price R26/kg

• Value  R0.004

Palladium (circuit board)

•  Weight 0.15g

• Market price R27 073/kg

• Value  R41

Platinum (circuit board)

•  Weight 0.15g

• Market price R570 310/kg

• Value  R86

Ruthenium (circuit board)

•  Weight 0.15g

• Market price R53 550/kg

• Value  R8

Rare Earths (battery)

•  Weight 0.15g

• Market price R2194/kg

• Value  R0.33

Strontium (circuit board)

•  Weight 0.15g

• Market price R2890/kg

• Value  R0.43

Tantalum (circuit board)

•  Weight 0.15g

• Market price R2405/kg

• Value  R0.33

Yttrium (circuit board)

•  Weight 0.15g

• Market price R578/kg

• Value  R0.87

Zirconium (circuit board)

•  Weight 0.15g

• Market price R37/kg

• Value  R0.006
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59 MICRO CIRCUITS, MACRO MONEY
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NOTE:
• All calculations are based on metal prices averaged between 6th August 10th August 2012 (www.lme.com; www.metalprices.com; www.metalpages.com.)

• Prices have been converted from US$ to a Rand per kilogram value averaged between 6th August 10th August 2012 (x-rates.com).
• All percentage values refer to an average composition value for each mineral resource (Basel Convention (Nokia Report), 2006).
• The above fi gures are based on a case study undertaken by myself and are therefore for representational purposes only.

HTC P3400, SMARTPHONE

• Gross weight     150g

• Metal weight     84.9g

• Mixed metal weight   4.25g

• Net weight     89.15g

• Purchase value    R3200 (2007)

• Second Hand value   R100 (2012)

• Recycling value    ? (2012)

R222.32
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(source: information adapted from Electronics TakeBack Coalition, 2010; EMPA, 2009.)

50
GLOBAL ELECTRONIC WASTE FIGURES

Million metric tons of electronic waste disposed worldwide by the 

year 2010.

Electronic products contain many metals, most of which are highly toxic, and if not dealt 

with properly they be deadly to both human beings and the environment.

Hg
Mercury

This toxic metal damages 

the central nervous system, 

endocrine system, and 

major organs. Exposure can 

result in brain damage and 

ultimately death. 

HAZARDOUS ELEMENTS LEFT BEHIND

Mg
Magnesium

In its metal form, this 

element induces neuro-

chemical changes and has 

been identifi ed a contribut-

ing factor to developing 

Alzheimer’s.

Cd
Cadmium

Exposure to this toxic metal 

can lead to kidney failure.

Pb
Lead

Interferes with a variety 

of body processes and is 

toxic to many organs and 

tissues including the heart, 

bones, intestines, kidneys, 

and nervous system. It 

is particularly harmful to 

children as it permanently 

affects the development of 

the central nervous system, 

potentially causing learning 

and behaviour disorders. 

Arsenic

As
Acute, symptoms may 

include diarrhoea, vomiting, 

bloody urine, muscle 

cramps, stomach pain, 

and convulsions. The fi nal 

result of arsenic poisoning is 

coma to death.

Ni
Nickel

Large quantities of this 

metal are found in the 

batteries of most electronic 

devices. The metal has 

been shown to signifi cantly 

increase the risk of caner.

Li
Lithium

This metal has a high 

instability which can 

create environmental 

issues. Exposure to water, 

which is present in most 

landfi lls, causes the metal to 

react, resulting in extreme 

underground fi res.

Sb
Antimony

This poisonous substance 

has very similar effects to 

arsenic poisoning.

Be
Beryllium

This metal is highly cor-

rosive to human tissue, and 

exposure can also result in 

the chronic life-threatening 

allergic disease called 

berylliosis.

68%
Global percentage of consumers who stockpile 

used or unwanted electronic equipment in their 

homes.

13.5%
Global percentage of the consumer electronic products generated into 

the municipal waste stream that were recovered for recycling in 2008.

05%
The growth rate of electronic waste per annum.

The global electronics industry is one of the largest and most important sectors of the 

economy in terms of employment, revenue, investment, and development all over the 

globe. However, current growth rates and increasing obsolescence mean that consumer 

electronics have a very short life span, which will only increase the current E-waste 

crisis.

ELECTRONICS INDUSTRY
INDUSTRY NOTE:

USA, NORTH AMERICA

LARGEST CONSUMER:

GHANA, AFRICA

LARGEST EXPLOITATION:

366million
Total computer units sold globally in 2010.

$245billion

Global computer spending in 2010, up 12.2% 

from 2009.

(source: information after NationMaster; Worldaboutweb’s Blog, 2011; SAGoodNews, 2012.)
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ORIGIN OF ELECTRONIC WASTE

AVERAGE NUMEBR OF COMPUTERS PER 1000 PEOPLE

Large household appliances

42.1%

IT and Telecommunica-

tions equipment

33.9%

Consumer equipment

13.7%

Small household 

appliances

4.7%

Switzerland

Sweden

United States

Israel

Canada

Australia

Netherlands

Denmark

United Kingdom

South Africa

865

763

762

740

700

683

682

656

600

85

Average percentile origin of electronic waste generated 

worldwide for the year 2010.

LOCAL CONSUMER

SOUTH AFRICA
31st
Rank of internet users 

per 1000 population.

900
Number of cell phone 

users per 1000 population.

45 million

Number of active cell phones 

out of population of 49 million. 

We are ranked in the top 5 

globally.

2005 1990

217

115

107

7

93

150

104

64

105

89

660
Number of television sets per 

1000 population.

Other

5.6%
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(source: information adapted from Electronics TakeBack Coalition, 2010; EMPA, 2009)

ELECTRONIC WASTE TRASHED ELECTRONIC WASTE RECYCLED

6.326.9
Million television units per anum. 

205.5
126.3

400million

ELECTRONIC WASTE PROJECTION

CELL PHONE SALES

1.21billion
Number of cell phones sold globally in 2009.

4billion
Number of cell phones users worldwide by 2008.

RESOURCE RECOVERY

1V17
One metric tone of electronic waste yields more gold than 17 tons of ore.

+850%

Fossil fuels

240kg

22kg

RESOURCES USED IN ELECTRONICS MANUFACTURE

TO MAKE ONE PC MONITOR?

1.5tons

RESOURCES USED IN ELECTRONICS MANUFACTURE

81%
Percentage of a desktop computers life time 

energy use is in the manufacturing process.

Amount of energy saved to recover 10 

kilograms of aluminium from recycled material. 

1ton

R127 500

One metric ton (6000 units) of used cell phones contains 

on average 3.5 kilograms of silver, 340 grams of gold, 140 

grams of palladium, 130 kilograms of copper.

AFRICA’S ENVIRONMENTAL CHALLENGES

The exponential growth of electronic waste means that Africa’s environmental 

challenges are growing by the day. It is now time for Africa to take action on 

addressing health and environmental problems as a result from today’s wasteful 

habits. If we consider the potential value of these materials, then this represents 

and important opportunity to take advantage of the present situation by using 

tomorrows recycling processes. Waiting on the horizon is another resource 

beckoning to be mined, thereby creating new jobs and business opportunities.

Million television units per anum. 

RECYCLING RATE

18%

Million computer units per anum. 
48.2
Million computer units per anum. 

18%

14.0
Million cell phone units per anum. Million cell phone units per anum. 

10%

Average in million units of discarded electronic waste will be scrapped, not recycled per year.

90%
Chemicals agents

Water
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Working hand-in-hand with the Waste Processing 

Laboratories, the Electronic Academy, a practically 

orientated educational component, is geared toward 

the training of professional urban miners. The aims of 

this educational centre align with the overall goals of 

the OPTF in the sense that it again echoes the notion 

of exchange between the local and the global, and 

informal and informational. The goal is to not only 

provide specialised training to current practitioners, 

the established urban miners operating in and around 

Germiston North, but also a practical education to 

new learners from the neighbouring Makause Informal 

Settlement and greater Johannesburg region.

A

In the sense that the former programmatic components work together, through a series of exchange situations, towards the trans-

formation of electronic waste into refi ned metal commodities, so the Electronic Academy, through its unique exchange environ-

ment, facilitates a transfer of knowledge. By bridging the gap between the rudimentary methods currently adopted by urban miners 

and the machine technologies operating within the OPTF, I hope to realise the transformation of urban mining from an undesirable 

routine into a rewarding profession.

B Apart from the essential objective of bringing learners and community mem-

bers up to speed with the safest and most effi cient methods of processing 

electronic waste, the Academy will also direct its efforts towards training a 

number of practitioners who are dedicated to working in the OPTF. The ex-

tended education programme will prepare learners either for a career operat-

ing as a bidder in The Trading Pit, an occupation working as a stock trader 

on the Digital Trading Floor, or alternatively a job employed as a technician 

in the Electronic Waste Processing Laboratory. The very nature of training a 

number of people in the profession of urban mining and its affi liated branches 

is altogether a method of exchange that celebrates the notion of people as an 

infrastructure.

C
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When millions of computers and electronic devices 

can no longer compute or satisfy the requirements 

of our day-to-day existence, they are sent ‘away’ 

to places often half way around the world (Pucket, 2011:97-103). 

In these global borderlands out-dated electronic 

waste, tossed up by 

the underlying cur-

rents of today’s obsolesce, consumerism, and commerce, 

have found strange resting places. Machines that could 

previously process billions of instructions per second, 

send messages instantaneously around the world, or hold 

a wealth of information in a device no bigger than one’s 

hand, have found their end as metallic carcasses in some 

of the world’s poorest communities. Today, these border-

lands tend to exist in developing countries, on the outskirts 

of major cities – but the location is just a factor driven by 

systems of poverty, desperate labour, and unregulated en-

vironmental control. (Pucket, 2011:97-103) 
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Somewhere In-Between
The Collision:

E
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Along a southern ridge, an expansive 

belt constructed and continuously 

altered by man, there exists a rich 

landscape conditioned by over a 

century of mining – a setting as old as 

the cityscape which grew alongside it. 

Johannesburg, the mining town, owes 

its existence and layered histories to 

the rich golden veins running beneath 

its rolling highveld pains (van der Waal, 

1987:x). The reef line, which extends in 

an arc from east to west, has over time 

been developed into a fi eld of industrial 

and commercial enterprise, but more 

recently, towards Germiston, the reef 

has become home to a number of 

informal settlements dotted between 

the ghosting mountains and rising 

landfi lls.

As strange as it may fi rst appear, one 

seems unable to comprehend what 

these images of Germiston present 

to us; one perceives a measure of 

stillness when standing in the blowing 

sands, amongst rusting headgears, 

and between the myriad of opaque 

factory facades. With the presence 

of international mining houses having 

long left this area there is no longer a 

rush to harvest the earth beneath this 

highveld plane, only scattered pockets 

of infrequent human activity remain; 

there are no working shafts descending 

to unstable depths, today broken road 

edges serve as the only infrastructure 

to carry their haul; there are no mining 

houses to return to after a long day’s 

work, only an informal settlement 

which adds layers of dirt to bodies 

already tarnished by ash and toxic 

plumes. Yet, after all these years the 

earth is still being mined for precious 

metals, but no ore has been excavated. 

In its place lies a barren landscape that 

besides the odd patch of dry yellow 

grass is void of colour; a landscape 

which has been burnt to residue, 

bled upon by chemical discharge, 

and poisoned in ways yet to be fully 

understood.

In this working landscape, there is 

something seemingly mythological in 

the sight of a group of men and woman 

working amidst the debris of devices 

they have disassembled.  These urban 

miners fi rst make their living by salvag-

ing electronic waste, then their mounds 

of waste are dismantled by hand, 

tool, and fi nally fl ame. If refi ned to an 

acceptable level of purity, the chucks 

of mixed metal are sold to scrap shops 

and may eventually fi nd their way 

around the world – normally China 

(Simmonds, K: 2012). 

It is ironic that this group 

of people are surviving – 

barely – on the leftovers of 

a wealthy world that has 

sent its waste elsewhere, 

waste which is then ‘re-

cycled’, reprocessed, and 

will eventually fi nds its 

way back to the very same 

group of people. 

On closer inspection, one is suddenly able to read 

between the lines and register the dangers affi xed to this 

rudimentary process of mining. In Makause, the informal 

settlement in which these urban miners reside, waste 

is fed to a blaze which not only rips through the air but 

also pops and explodes when reactive metals come into 

contact with a naked fl ame, or are expose to a combina-

tion of water and air. In a clearing, where children used 

to play, waste is now burnt - metals are excreted, molten 

plastics ooze into the ground, and a suffocating smoke 

billows into the air. 

In this raw and displaced landscape of 

rare metals, forming toxic pockets that 

leach through the earth and out across 

into nearby communities, a place is 

quickly being marked by a profound 

sense of inhumanity.

Yet, even after comprehending this dire situation, one 

is still captivated by the raw processes happening in an 

around this setting. One is enticed by the urban miners 

and their gestures; the manner in which they move 

carefully through the dirt and ash making sure to avoid 

the searing heat and toxic patches staining the earth, 

the casual gaze in their children’s eyes who are oblivious 

to the deadly threats awaiting them around every corner, 

as well as the insightful and disarming resilience shown 

by this group of metal gatherers. These urban miners, 

who have come together as an infrastructure, stand in 

a symbolic space where everything may seem futile, 

where their hardships and struggles with everyday life 

go unnoticed, where notions of progress and obsolesce 

collide, where memories and information stored in 

countless electronic devices become nothing more than 

a clump of metal. Yet there is something more on offer 

here, beyond the metal and burning, something of real 

value.
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The architecture then holds further possibilities of extend-

ing its reach across a global sphere, where local resources 

and labour would collide with an informational world 

specialising in trade across international fi nancial mar-

kets. Imaging this ar- chitecture as a public industrial trade 

complex will not only provide symbolism to the greater 

Germiston area, but more importantly it will celebrate the 

actions of urban min- ing in  the context of Johannesburg 

– the city of gold.

Such scenes lead me to wonder what 

might happen if the waste wasn’t 

burnt within the settlement, if people 

and the environment weren’t being 

poisoned, and if the metals were not 

sold to scrap shops – if urban mining 

and its associated practices were 

instead brought together within the 

walls of architecture. What if the waste 

were to be hauled into a large trading 

pit – a typology mixed between a 

factory, museum, and market place 

– where processes of disassembling 

are celebrated through public display, 

where trading materialises in the form 

of a daily auction and not behind 

closed doors, and where processing 

occurring under controlled conditions 

could be considered recycling, then the 

architecture offers something beyond 

the metal?
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Germiston, The Chosen Locale:
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From makeshift gold mining camp to an 

industrial powerhouse of Southern Africa 

– such is the layered history of Germiston. 

More than a century ago, Germiston lay amid 

vast undulating grasslands abounding with 

game. It was one of many mining camps 

that had sprung up through the promise of 

discovering a second network of golden ore.
(de Freitas, n.d.: 07)

Towards the turn of the 19th century, Germiston, the mining 

town, grew out of the Reef as a collection of wood and iron 

clad shacks arranged around the old ‘Rand Tramline’ railway 

junction. This location was some 16km from the newly discov-

ered Johannesburg mines (de Freitas, n.d.: 09-10). On September 

20th, 1886, President Paul Kruger signed a proclamation to 

declare the farms Driefontein and Elandsfontein, which made up 

Germiston, as public digging sites (de Freitas, n.d.: 09). Almost im-

mediately gold mining companies were established in the area, 

and the town quickly developed into a mining centre. August 

Simmer and John Jack, two businessmen from the Orange 

Freestate, purchased a half-interest in the Elandsfontein Farm, 

and about a kilometre from their mine they laid out the township 

of Germiston (de Freitas, n.d.: 09). Although it was the discovery of 

gold that gave Germiston its initial spark, the mines required 

equipment and thus the manufacturing industry was born – an 

industry which has followed a course of dynamic and diversifi ed 

expansion (de Freitas, n.d.: 09).

Germiston owes its phenomenal industrial growth to a handful 

of advantages available to industries in the East Rand Area. Its 

location not far from the centre of the most densely populated 

region in South Africa means that all the important markets and 

sources of labour are easily accessible. Raw materials are easily 

obtained, and the close proximity of steel and coal suppliers are 

factors of great economic value to the industrial region (de Freitas, 

n.d.: 09). Furthermore, the exceptionally developed transport 

infrastructure is another important advantage. As the most 

important railway junction in South Africa, Germiston has direct 

rail links to all the other interior and coastal industrial centres. 

Adding to its well-developed railway systems, Germiston is 

also the focal point of the country’s road and air transportation 

networks (de Freitas, n.d.: 09). 
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60 GERMISTON RAIL
The railway mechanical 

workshops at Germiston 

are nestled amongst some 

of the largest man-made 

structures in the country. 

The monolithic mine 

dumps fi ll the horizon from 

kilometres away.
(image source: de Freitas, n.d.: 73.)
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The East Rand is one of 

fi ve principal manufactur-

ing regions in South Africa, 

and forms the core of the 

country’s manufacturing 

economy. The East Rand 

has developed into a spe-

cialised metropolitan area 

marked by its own value 

systems, socio-economic 

conditions, industrial 

activity, and demographic 

forces. However, what really defi nes 

this region is its industrial activity – the 

East Rand has become South Africa’s 

workshop (Bloch, 1997:05). Most of the 

job opportunities lie in manufacturing, 

particularly in the production and work-

ing of metals; so much so that it can 

be described as a metalworking cluster 

geographically bound to a collection of 

specialised companies that fall within 

the same or complimentary sectors, 

and are linked together by shared 

infrastructure, services, and labour 

markets (Bloch, 1997:05).

In addition, the East Rand, together with Pretoria, Johan-

nesburg, and Vereeniging, combined to create an industrial 

geography or continuous fabric of urban development that is 

roughly cruciform in shape (Silverman, 1999:05). The east-west 

axis of this cruciform followed the Reef outcropping and 

consisted of numerous small gold mining towns that lay to 

the north and south of the Reef, which included Germiston 

to the east and Johannesburg at the centre. This major axis 

was consolidated by the construction of Main Reef road in 

1896 and more importantly of an east-west rail link in 1891 

(Silverman, 1999:05; Smith, 1971:312). Gold production may have 

been centred in and around Johannesburg, but from 1916 

onwards the East Rand steadily developed into the more 

powerful wing of this east-west axis. This dominance was 

supported by numerous reasons; among them were its largely 

fl at topography, which was more suitable for large industrial 

plants than the West Rand; the convergence of railway lines 

at Germiston from Mozambique and Durban, and from the 

steelworks at Pretoria and Vereeniging; its relative proximity 

to the coalfi elds of Witbank and the Mpumalanga; and the 

growth of deep level gold which was later reinforced by rapid 

industrial growth (Bloch, 1997:10; Silverman, 1999:05).
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Map 1: by 1896 the essential cruciform geometry had already been 

established (Fair and Mallows, 1959: 128).
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Map 2: illustrating the current industrial geography of Gauteng 

(Silverman, 1999) 
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The East Rand has steadily 

moved from an era of mining 

to its present place in manu-

facturing where it plays a key 

role in the Pretoria Witwa-

tersrand Vereeniging (PWV) 

complex. Basic steel may 

be produced in Pretoria and 

Vereeniging, but the majority 

of that steel is processed on 

the Witwatersrand, particularly 

the East Rand (Bloch, 1997:11).  

Analysts believe the metals 

geography grew most on the 

East Rand because of its vast 

supply of fl at land, which has 

meant that it could accommo-

date the outwards movement 

of the Johannesburg-base 

manufacturing fi rms. In 

addition to the geographical 

landscape, road infrastruc-

tures and services have been 

signifi cantly improved upon, 

while water and electric-

ity rates were negotiated at 

preferential rates for incoming 

factories (Bloch, 1997:11). 

Plants of all sizes and forms 

of ownership, covering the 

entire metals production and 

processing chain, have thrived 

in the industrial atmosphere 

this region came to provide, 

so much so that it became 

the heartland of South Africa’s 

mass production. The East 

Rand supplied much of the 

materials and components 

for the output of vehicles, 

telecommunications equip-

ment, and consumer electron-

ics. In addition, the area also 

manufactured or modifi ed 

much of the machinery that 

produced these goods, while 

assembling a large portion of 

the fi nal outputs themselves 

(Bloch, 1997:11).

However, in recent years, 

manufacturing in the East 

Rand has stagnated, while its 

population continues to grow. 

This issue is compounded by 

a number of diverging factors; 

among them is a sharp rise in 

unemployment rates; a surge 

in the development of informal 

settlements and marginalised 

communities; and the under-

currents of a thriving informal 

metal sector that looks set to 

take its place (Bloch, 1997:03). 

The crucial challenge 

facing the region is 

to fi nd new ways of 

generating economic 

growth and creating 

jobs to provide for a 

growing population. 

This is a challenge 

that needs to be 

considered in relation 

to a broader context: 

the emergence of 

a global economy. 

Cities and urban 

regions have become 

the stage for new 

global economic 

activity, competi-

tion, and growth, 

and by developing 

concepts which will 

enable the region to 

become more glob-

ally competitive, the 

East Rand will more 

readily discover the 

means to cope with 

its developmental 

challenges.(Bloch, 1997:03)  

Map 3: by 1958 many of Gauteng’s functional zones had been 

established  (Fair and Mallows, 1959: 128).
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Map 4: illustrates municipal boundaries and industrial areas in the 

Gauteng region. (Silverman, 1999) 
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65 GERMISTON, A CONDI-
TIONED LANDSCAPE
Moving east along Johannesburg’s 

historic Main Reef road one would ar-

rive in Germiston North, a region zoned 

for industry and commercial enterprise. 

This area, which forms part of Greater 

Germiston (a city in the East Rand 

of Gauteng), continues to build on 

the idea of a conditioned landscape; 

where the mix between a thriving metal 

industry, global commercial enterprise, 

reclaimed mine dumps, and recently 

formed informal settlements combine 

to defi ne the context of Johannes-

burg’s Reef line.
(image source: Google Earth)

Mine dumps

Informal settlements

Jack & Simmer Mine (dump)

Dumping site in Makause

Industrial & commercial zone

Site choices

Open pit burning sites

Informal waste depot
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66, 67 CORROSION, 

CAPTIVATING, 
PATINA 
Many of the older fac-

tories and warehouses 

have been turned into 

makeshift  metal scrap 

yards. Their transfor-

mation from manufac-

turing to salvaging is 

captivating. In some 

places time seems lost 

to me, with the worn 

down facades telling 

the story of a different 

metal industry.     
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68 METAL MASTERS 
Even though the area 

has seen a decline in 

manufacturing, Germiston 

North is still home to 

a wide variety of metal 

manufacturers. These 

workshops are scattered 

in-between cash-for-scrap 

yards, and together they 

make up much of the 

urban fabric.
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69, 70 SUM OF DIVISION
The decline in the local manufacturing industry 

and growth of the Makause Informal Settlement 

have occurred simultaneously. Physically they 

are separated by Main Reef road, symbolically 

they are separated by contrasting histories.  
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71 THIS IS MINESCAPE

In this ghosting landscape, 

once built to elevated levels 

by the hands and machinery 

of an early pioneering mining 

industry and now quickly 

being reduced to stratifi ed 

craters, one could be forgiven 

for thinking they were expe-

riencing another time and 

place. Well over a hundred 

years have passed since 

the fi rst veins of gold were 

chased, and with remnants 

such as the headgears stand-

ing frozen in time it seems an 

obvious indication that there 

are no longer any mineral 

sources left to be mined. 

This observation may hold 

true beneath the surface, but 

above the surface a different 

kind of mining is taking 

place; the urban miners of 

Germiston North feed off the 

surrounding metal industry, 

and their daily movements 

not only reinterpret but also 

retrace those of the early 

pioneers. Today Germiston 

is still living and breathing 

mining, yet it is happening in 

an altogether different way.
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MINING

Apart from Germiston North being situated within 

Johannesburg’s primary manufacturing belt, commonly 

referred to as the Reef line, the site was chosen for a 

number of more specifi c reasons; among them were the large 

number of urban miners, operating in the area, who currently make a living 

from salvaging scrap metal and recyclable waste; Germiston’s layered his-

tory as a mining town and important manufacturing node; the infrastructural 

signifi cance associated with the east-west railway line and Main Reef roads, 

both of which converge at the border of Germiston and Germiston North; the 

ability to plug into the existing metal industry and access the surrounding la-

bour markets; but most importantly the site was chosen for its proximity to the 

industrial, informal, and mining contexts of the area.  The relationship shared 

by this contextual trilogy provides the ideal platform to stage my enquiry into a 

future public space – a pioneering metal market embedded between a glorious 

past, an unpredictable future, and a prospective future.   
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01 INDUSTRIAL CONTEXT
The manufacturing sector in Germiston 

North has defi ned the area as metals 

workshop. This continuous industrial 

fi eld, broken only by the mine dumps, 

follows Main Reef road along an east-

west axis, and is one of the largest in 

South Africa (Bloch, 1997).

02 INFORMAL CONTEXT
Bordering the industrial belt is the 

Makause Informal Settlement. There 

are other smaller settlements scattered 

around Germiston North, nearly all 

of them have sprung up next to large 

factories and manufacturing zones.

03 MINING LANDSCAPE
The historic reef outcropping, which 

spanned from Boksburg to Krugers-

dorp, has, over the past 120 years, 

been developed into Johannesburg’s 

Reef Line. The mixture of undulating 

landscape, manufacturing industries, 

and mine dumps is a primary feature of 

Johannesburg.

04 METAL INDUSTRY
Since the decline of gold mining in 

the area, Germiston North has been 

largely supported by its manufacturing 

sector. This sector specialised in metal 

production and processing. The greater 

area is also home to The Rand Refi nery, 

which was once the world’s largest gold 

refi nery.

05 RECYCLING YARDS
In addition to the metal industry, a 

number of cash for scrap shops and 

plastic recyclers have opened shop in 

the area.

06 WASTE DEPOT
What was once a park, used daily by the 

children of Makause, is now a vast waste 

depot. Hundreds of heavy duty bags and 

trollies, fi lled to the brim with waste, are 

arranged and lie waiting for delivery. 

07 BURN SITE
Adding to the frenzy of the waste depot 

are a number of pit burning sites used to 

salvage scrap metal. 

08 TROLLEY ROUTES
Both Main Reef and Stanley roads are 

used as primary thoroughfares by the 

urban miners to deliver their daily hauls. 

The cruciform is delivering a new kind of 

metal to surrounding industries.
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Map 6: Gauteng’s municipal boundaries (After Bloch, 1997: 07).73

Map 7: Germiston North (Ekurhuleni Metropolitan Municipality).74

Map 5: Johannesburg and Ekurhuleni municipal boundaries 

(After Bloch, 1997: 07).
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Map 8: Site plan of Germiston North (after Ekurhuleni Metropolitan Municipality).75
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76 THE LOCALE
The site, which borders 

on Main Reef and Stanley 

roads, is nestled between a 

massive factory, a densely 

built informal settlement, and 

historic mine dumps. 
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77 INFORMAL EDGE
There are a number of 

informal spaza shops along 

Stanley road, which will be 

accommodated in the Open 

Market component with the 

OPTF. 

Site map, Germiston North (after Google Earth).78
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79 BEHIND CLOSED 
INDUSTRY
Germiston North is layered 

with contrasting contextual 

strands. Here the densely 

built informal settlement, 

Makause, which is located 

along the busy edge of Main 

Reef and Stanley roads, is 

in strong contrast with the 

industrial footprint of Garsin 

Engineering. 
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80 MAIN EDGE
The manufacturing industry lining Main Reef 

road in made up predominantly of metal 

producing and processing industries. The most 

common types being steel works, and motor 

vehicle related sub-industries.
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81 RIDING TO WORK

Urban miners use Stanley 

and Main Reef roads as 

primary thoroughfares in 

their search for waste. In this 

photograph a man riding his 

trolly, travelling along Stanley 

road, has sourced his daily 

haul from Primrose. He will 

now stop at the informal 

waste depot in Makause; 

where a group of urban 

miners will separate his waste 

into plastics, metals, and 

repairable items. From there 

he will travel into Germiston 

North to exchange his waste.
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82 INFORMAL DEPOT
The large clearing in the 

Makause Informal Set-

tlement was once a park 

where children played 

soccer, now it is a danger-

ous exchange depot used 

to sort, pack, and burn 

waste. On the edge of 

the settlement, a number 

of informal trading stalls 

have been established 

to exchange scrap and 

precious metals.

Waste depot

Stanley road
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83 WORKING THE 

FOOTHILLS
The clearings, where the 

mine dumps once stood, 

have either become 

places of business for a 

few informal traders, or 

they have become dump-

ing site for all manner of 

waste. 
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The initial gestures were 

towards developing a prin-

ciple concept for ordering 

public and private space. 

The major parti arrange-

ment had to deal with the 

adjacent private industries 

and the informal context. In 

addition, consideration had 

to be given to the busy Main 

Reef and  Stanley roads 

which border the site.   

One of the key aspects of this thesis is challenging tradi-

tional forms of public space, and the site was specifi cally 

chosen because of its relationship to mixed urban uses. 

Instinctively, the street and informal settlement edge was 

viewed as a tool to order the public programme, while 

the adjacent factory edge could be used to order the 

private programme.

The public and private ordering 

was explored by arranging the 

major programmatic components 

in a triangular relationship or 

confi guration. This simple parti 

arrangement, although initially 

conceived here in plan would 

pave the wave for a more complex 

spatial arrangement across three 

dimensions – a layered matrix of 

public and private space centred 

around the heart of the building.

The diagrammatic separation of public and private programme was 

then explored through section. The focus of the public zone was to 

address the issue of the passing urban miners and the busy commer-

cial street edge. Still represented in these diagrams as two separate 

masses, the fi nal concept in dealing with public and private will see 

the two components woven together. This seamless blend will allow 

for the collision of different user groups, and ultimately mix the infor-

mational and informal themes of this thesis. 

01

01

02, 03

02

03

04

04
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The natural instinct to divide the site along 

a diagonal, which symbolically separates 

public and private programme, came from 

the movement of urban miners from the 

informal settlement to the adjacent scrap 

metal yards in the industrial area. This divid-

ing line would essentially serve as the fi rst 

mark upon the site – a path which would 

later become a active route blurring the lines 

of public and private division.  

The shear size and sectional volume of the heavy 

industrial factories, in comparison to the seemingly 

fl at scale of the dense informal settlement, required a 

unique approach. The sectional diagram for the pub-

lic private spatial division was built upon, whereby the 

private industrial programme would be pulled from 

the ground and lifted above the surrounding industrial 

context. This allows for a voluminous public ground 

level across the site, which seamlessly integrates the 

informal activities of the urban miners with The Open 

Market and surrounding metal industry. 

The large spatial requirements of the Waste 

Process Laboratories, fi nancial and admin-

istration components, and Mixed Metals 

Refi nery plant can be easily accommodated 

above the site as a private layer. This verti-

cal shift allows the ground plane to be con-

ceived as public fi eld – a multi-dimensional 

realm – that accommodates major circula-

tion, dense market activity, and the mixing 

of formal, informal and digital trade.
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84 URBAN MINERS
A group of woman are 

responsible for packing 

and sorting a large portion 

of the waste that moves 

through the informal waste 

depot.

THANDI ZULU

Pietermaritzburg

ESTER ZITHA

Maputo

EMMA

Sterkspruit

ROSE

Sterkspruit

VICTORIA

Maputo
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C

The administration wing and Metal Route are the components that 

stitch together the individual programmatic elements of the OPTF. 

Practically the administration wing functions as any other admin-

istration offi ce would, and the Metal Route is essentially a con-

course reinvented, packaged, and exhibited as an industrial track. 

However, their positions within this mixed-metals market complex 

are far more signifi cant than what is plainly suggested.

The administration wing comprises two distinct parts; the fi rst being an offi ce 

section to oversee the entire operations of the OPTF, which includes the man-

agement of each building component as well as the registration of all urban 

miners, pit traders, and open market traders; the second is the welcome centre 

which, in addition to its primary function as the entrance foyer for all visiting 

public, is also an information centre for everything that is urban mining and 

electronic waste.
The Metal Route is an industrial band, much like the east-

west geometry of Johannesburg’s Reef, in the sense that 

it connects a myriad of activities, events, and components 

through its organisational structures. Moreover, it can be 

understood as a metaphor for street and rail; where the 

current informal metal activities happening in and around 

Germiston North now have a defi nite place and prescribed 

role inside the building. If the Reef outcrop and Johannes-

burg’s mining sector were consolidated through the devel-

opments of the east-west rail route and Main Reef road, 

and Germiston’s success was built on the convergence of 

infrastructures along the cruciform geometry, then the op-

erations of the OPTF, united through the circulation routes, 

working spaces, and gantry systems of the Metal Route, 

come together in The Trading Pit. This fi nal programmatic 

component, which completes the OPTF, harks back to an 

era of mining and associated metal industry by retracing 

the tracks of early highveld pioneers through a process of 

21st century mining.
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A Mixed Metals Market For 21st Century Mining
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By virtue of its nature the industrial build-

ing is considered an essential part of the 

production cycle; in fact this relationship 

is one of only a few where the building 

type can be measured more in terms of 

instrumental assents than of real estate 

value (Casamonti, 2012:02). According to Paolo Portoghesi’s 

Encyclopaedic Dictionary of architecture and town plan-

ning, the term industrial architecture is used to indicate ‘[...] 

the architectural typology of buildings intended to “con-

tain” a production plant [...]’ (Andreini, 2012:04). Simply put, the 

industrial typology is typically seen a matter of structures 

assembled around a series of works spaces, and whose 

design is therefore determined by logistics and production 

requirements, while the themes of habitable working space 

and the relationship between environmental conditions and 

the workers is unfortunately seldom a chief priority in the 

architectural design, which is usually conditioned by the 

requirements of machines (Andreini, 2012:04). After all, it is to 

allow the latter to function that any industrial building has 

been erected in the fi rst place. 

Analogously, the industrial building type – apart from a few 

worthy exceptions – appears impervious to the landscape 

and context around which it is sited and seems, despite 

the freedom provided by the often gigantic dimensions 

of its own volumetric structure, incapable of building new 

ones (Andreini, 2012:04). Moreover, large industrial complexes 

usually distinguish themselves by their absolute anonymity, 

which establishes a sense of disillusionment and exclu-

sion to the surroundings in the best case, while they often 

present a threat due to the emissions and waste of natural 

resources in the worst (Andreini, 2012:04). It must however be 

mentioned that, as compared to other typologies, the fac-

tory can count on a relatively recent history and tradition; 

constructions of the industrial building type have been 

developed for little more than three centuries in the most 

advanced nations, and more recently as of last century 

in countries of the developing world (Andreini, 2012:04). An 

attentive refl ection and evolution on the idea of the factory 

has yet to be brought to accomplishment in the developing 

world, and this would arguably – if the extent of its interac-

tion with the landscape and working population were to 

be appreciated – produce extremely interesting effects in 

relation to the context surrounding it.

85 FACTORY 
REFLECTION
Factories like AEG’s 

Turbine Hall, and 

similar instances of 

the early 20th century, 

have become fi ne ex-

amples of architec-

tural production. The 

early factory typology 

adopted machine-like 

characteristics; the 

architecture, tectonics, 

and spatial planning 

borrowed from the 

logistics, production 

requirements, and 

manufacturing effi cien-

cies heralded by the 

industrial production 

cycle. The early indus-

trial architecture thus 

became an embodi-

ment of the production 

plant housed within the 

factory (Andreini, 2012: 06). 

(photograph by Halbe, 2012)

228

Thesis Document - Chapter 8 (forming typology, programme breakdown, concept development, design development) - REV 2.indd   2-3Thesis Document - Chapter 8 (forming typology, programme breakdown, concept development, design development) - REV 2.indd   2-3 2012/12/07   08:58:26 AM2012/12/07   08:58:26 AM



IN
D

U
S

T
R

IA
L

 E
O

P
E

E

T

An interesting comparison can be 

drawn between traditional notions sur-

rounding the construction of large in-

dustrial buildings, which are based on 

logistic, distributive, and volumetric re-

quirements determined by production, 

and the destiny and role of architecture 

today, which is directly linked to the 

value and product itself as perceived 

by the market (Casamonti, 2012:02). In fact, 

it is a trend that seems to be shifting 

the meaning of the industrial building 

shell, as well as the manner in which 

the factory interacts with its context; 

by following the necessary demands of 

global competition a particular associa-

tion is given to a product or the com-

mercial culture whereby the building 

now represents a transmissible added 

value (Casamonti, 2012:02). In addition, 

since communication has become far 

more important than in the past when it 

comes to sealing the success of a con-

sumer commodity, the places, spaces, 

and methods of production have 

become entwined with design and 

aesthetics (Casamonti, 2012:02). Due to 

this shift in thinking, a new importance 

has been attached, quite beyond the 

physical and qualitative consistency of 

the product to the entire manufactur-

ing philosophy; where the respect for 

workers and their working conditions; 

the safeguarding of the environment 

and consumption of resources; the 

production of polluting emissions; and 

the origin of raw materials now form 

part of the overall image of a company 

(Casamonti, 2012:02). 

In his conception of ‘Architecture for 

Industry’, Marco Casamonti (2012:02) 

believes that ‘[i]n this scenario the term 

“factory” appears too simplistic and 

not suffi ciently exhaustive with respect 

to the complexity of the contemporary 

processes and industrial realities’. 

Today, the term producing means to 

design, engineer, assemble, advertise, 

exhibit and market a certain product 

(Casamonti, 2012:02).

It would thus feel more 

appropriate to refer to 

the contemporary factory 

typology as an industrial 

complex made of mul-

tifunctional spaces that 

represent the essence and 

substance of raw mate-

rial, fi nished product, and 

company. By reimaging 

the industrial typology as 

something more – a system 

of interrelated architectural 

components that converse 

with the landscape and 

surrounding territory – a 

possibility presents itself to 

remove the anonymity cur-

rently clouding many exist-

ing industrial buildings.

?
When formulating the typology of the Open Public Trade Forum, I looked toward a number of existing types in order 

to envision the mixture of spaces I was searching for. The selection comprised the following: commercial market 

places (Johannesburg Fresh Produce Market), African market places (Kariokor Market, Nairobi), factories or manu-

facturing plants (BMW’s plant extension, Leipzig), and contemporary museums (Tate Modern, London). During a 

series of discussions, based around the formulation of a unique building type, what became apparent was the poetry 

underlying the conversion of old industrial buildings into modern day museums – as was the case when London’s old 

turbine hall was converted into the Tate Modern. There are various reasons why, besides the fl exible spaces and tall 

volumes on offer, that the contemporary museum has favoured the abandoned factory, but what is more critical was 

the fact that this poetic cycle could be taken further. In the case of the OPTF, the typology was conceived as a fresh 

take on an existing factory typology; where the cycle began with the idea of an ‘old’ factory serving at the base, this 

was then ‘layered’ and reconceived as a market and museum, and then fi nally the poem was completed when the 

new public environment was made into a factory once again.

230 231

Thesis Document - Chapter 8 (forming typology, programme breakdown, concept development, design development) - REV 2.indd   4-5Thesis Document - Chapter 8 (forming typology, programme breakdown, concept development, design development) - REV 2.indd   4-5 2012/12/07   08:58:28 AM2012/12/07   08:58:28 AM



D
E

S
IG

N
 D

E
V

E
L

O
P

M
E

N
T

D
After engaging with an experimental process of disassembling electronic waste and sorting its con-

stituent components, the idea of a vector became clear to me. The fl ow of information and current 

moving through the embedded paths of gold and copper could be viewed as an extended metaphor 

for carrying the myriad of connections and activities passing through the building (this metaphor 

would be layered upon by the tracks of early mining pioneers, and the idea of bringing an industrial 

street through the building. The parti was conceptualised as a three dimensional route whereby the 

various programme and users could be connected across a fi eld of interconnected paths. Spatially 

conceived as a linear and vertical mass – a metaphorical and structural spine that supports the entire 

building – its purpose would serve to stitch the various public and private programme not only across 

the site, but more importantly through space.

01

01

03
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Early parti ideas were focused 

around a fragmented pro-

gramme with pockets of open 

space. This idea borrowed 

heavily from traditional public 

squares enclosed by buildings, 

and in this case by the various 

programmatic components of 

the market place. However, 

borrowing traditional public 

typologies and mimicking 

conventional responses to the 

urban user did not feel appro-

priate, because at its core, this 

thesis seeks to challenge our 

conception and perceptions of 

the public realm. To challenge 

the very essence of what a 

public space could offer an 

informal and industrial context 

required a fresh response that 

was in conversation with the 

everyday processes affi xed 

to the area. Urban mining and 

electronic waste, the abstract 

nature of digital communica-

tion, and the surrounding metal 

industry provided the inspira-

tion and platform to begin 

conceptualising the spatial 

arrangement of the building.     

The abstract patterning of the electronic circuits provided an early diagram for positive and negative space 

within the building. In this instance, the conceptualisation of sectional space was explored through a relation-

ship diagram, whereby positive space was conceived as a solid mass, which would house a contained pro-

gramme, and the remaining negative space conceived as open programme and multivolume circulation space. 

The sculpted sectional forms, although abstracted at this stage, allowed for the contained programme to 

expand and achieve a higher volume where necessary. This diagram, where a layered programme is essentially 

stacked between solid and void, takes the user on a journey woven through space.

02

02

03

03
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THE OPEN MARKET
Refurbished electronics and small metal parts, or rough diamonds so to 

speak, are sold to the public and interested buyers in an open market envi-

ronment. A number of metal craft and food stalls are also accommodated 

within this mixed trading space.

*

A

A

B
C

D

E

THE TRADING PIT
In the breakdown spaces a large quantity of electronic waste is disassem-

bled, by teams of urban miners, into its constituent metal components. This 

unrefi ned bulk metal waste is then auctioned in The Trading Pit to a highly 

competitive group of pit traders, agents, and local electronic practitioners.

ELECTRONIC WASTE PROCESSING LAB
The piles of electronic waste auctioned in The Trading Pit are sent to the 

Waste Processing Lab where they will be processed into unrefi ned mixed 

metals. The bulk metal product produced within this controlled working 

environment will then be sent to the Mixed Metals Refi nery for fi nal process-

ing and refi nement.

DIGITAL TRADING FLOOR
The Digital Trading Floor, or fi nancial exchange, is where the refi ned metal 

commodities, produced within the OPTF, are traded on the global economic 

market.

MIXED METALS REFINERY
This state-of-the-art refi nery processes the bulk metal product from the 

Electronic Waste Processing Lab. This industrial realm is responsible for 

the transformation of the mixed metal product into a fi ne metal commod-

ity ready for local and global trading. The refi nery also accommodates a 

warehouse facility for the packing, storing, and distribution of the new metal 

commodities.

ELECTRONIC ACADEMY
This education component affords community members, of the Makause 

Informal Settlement, as well as external learners the opportunity to gain key 

knowledge centred around the processing of electronic waste; essentially 

preparing community members and established urban miners for a career 

working in and around the OPTF. The facilities of Electronic Academy are 

not limited to a practical studio based environment; where in addition to 

its function as a lecture venue, the auditorium can also be used by the 

Makause Community to hold regular meetings.  

ADMINISTRATION AND METAL ROUTE
The Administration Wing and Metal Route stitch together the components 

of the OPTF. Practically the Administration Wing functions as any other 

management offi ce would, and the Metal Route is essentially a concourse 

reinvented, packaged, and exhibited as an industrial track.

1ton = 4000units

R150 000
at current metal values

Average number of mixed electronic units found in one ton of electronic waste.

(source: information adapted from Electronics TakeBack Coalition, 2010; EMPA, 2009.)

730tons

1 urban miner = 5kg/20 units of per day.

400 urban miners = 2000kg/8000 units per day.

Potential amount of mixed electronic waste processed each year.

QUANTIFYING PROGRAMME
With the explanation of each programmatic 

component broadly introduced and defi ned in the 

previous chapters, it will be my intention to quan-

tify and accurately defi ne the building programme 

within the section to follow. From my research 

and analysis I have used the potential output of a 

single urban miner as the basis for the generation 

of the programmatic values. The idea of people as 

a collective infrastructure has thus been used to 

quantify the amount of electronic waste that could 

potentially be processed by the OPTF; this value 

has specifi cally determined the dimensions of The 

Trading Pit, Electronic Waste Processing Labs, and 

the Mixed Metals Refi nery. 
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PROCESS-
ING LABS

1980 sqm

*
WASTE PROCESSING LABS
2850 sqm

AMENITIES
330 sqm

1 2 3

RESEARCH 
DIVISION

270 sqm

4

ADMINIS-
TRATION

270 sqm A
THE OPEN MARKET
980 sqm

1 MARKET 
FLOOR
850 sqm

AMENITIES
130 sqm2

A
THE TRADING PIT
7550 sqm

1

2

3

AUCTION 
ARENA
2100 sqm

BREAKDOWN 

SPACES
1600 sqm

CANTEEN
1550 sqm

SERVICE YARD
2000 sqm

4

5 AMENITIES
300 sqm

1 2 3

DIGITAL 
TRADING 
FLOOR
1100 sqm

SERVICE AND 
MAINTENANCE

100 sqm

AMENITIES
300 sqm

B
DIGITAL TRADING FLOOR
1500 sqm

REFINERY 
FLOOR
2500 sqm

WAREHOUSE 
FLOOR
1500 sqm

WAREHOUSE 
ADMIN
200 sqm

C
MIXED METALS REFINERY
4500 sqm

STORAGE 
AND MAIN-
TENANCE

300 sqm

D
ELECTRONIC ACADEMY
1200 sqm

AUDITORIUM
500 sqm

STUDIO’S AND 
WORK ROOMS

300 sqm

EXHIBITION
200 sqm

1 2 3 4

1 2 3

1

2

3

ADMINISTRATION OFFICES
800 sqm

FOYER AND WELCOME 

CENTRE
600 sqm

RECEPTION
100 sqm

4 AMENITIES
100 sqm

E
ADMINISTRATION WING
1600 sqm

E
METALS ROUTE
3000 sqm

4

AMENITIES
200 sqm
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PROCESSING LABS

• High risk processing

• Low risk processing

• Holding bays

• Preparation zones

• Secure storage

• Waste storage

• Technician offi ces

• Meeting rooms

• Tea kitchen

• Toilets

*

MIXED METALS REFINERY

• Refi nery fl oor

• Plant room

• Maintenance room

• General storage

• Refi nery manager offi ce

• Bookings offi ce

• Ablutions

• Tea kitchen

• Refuse

WAREHOUSE

• Warehouse fl oor

• Packaging

• General storage

• Secure vault storage

• Mezzanine administration 

• Warehouse manager offi ce

• Security offi ce

• Toilets

• Tea kitchen

GANTRY

• Gantry platform

• Service yard

DIGITAL TRADING FLOOR

• Financial trading fl oor (digital trade)

• Open work space

• Executive offi ces

• Offi ces

• Meeting rooms

• Board room

• Tea kitchen

• Toilets

• Server and telecommunications 

room

• Plant room

• Storage

C

A

D
E

B

TRADING PIT

• Auction arena

• Auction gallery

• Breakdown spaces

• Meeting rooms

• Canteen

• Storage

• Maintenance room

• Public toilets

• Service yard

ELECTRONIC ACADEMY

• Auditorium

• Workshop studios

• Seminar rooms

• Media centre

• Offi ces

• Toilets

• Storage

OPEN MARKET

• Market fl oor

• Secure storage

• Workshops

• Maintenance room

• General storage

• Public toilets

ADMINISTRATION WING

• Open plan work space

• Executive offi ces

• Management offi ces

• Reception

• Waiting area

• Archives

• Tea kitchen

• Toilets

• Storage

FOYER AND WELCOME CENTRE

• Entrance foyer

• Information and welcome centre

• Reception desk

• Basic administration

• Public toilets

• Maintenance room

• Storage

241240
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JOHANNESBURG FRESH PRO-

DUCE MARKET (Johannesburg)

• Trading Halls

• Distributions zone

• Loading bays

• Packing and crate zone

• Restaurants

• Open Parking

• Informal market

• Service yard

• Administration offi ces

01

02

03

0405

06

07
08

RED LOCATION MUSEUM (Port Elizabeth)

• Outside entrance foyer

• Internal entrance foyer

• Reception

• Museum exhibition

• Auditorium

• Conference hall

• Conference gallery

• Administration offi ces

• Art gallery

• Library

• Open parking

RAND REFINERY (Germiston)

• Refi nery

• Administration

• Service yards

Building height: +- 10m

Building height: +- 12m

Building height: +- 12m

Building height: +- 40m

MULTFLORA FLOWER 

MARKET (Johannesburg)

• Auction house

• Flower hall

• Service yard

• Loading bays

• Retail

• Restaurant

• Flower academy

Building height: +- 12m

OPEN PUBLIC TRADE FORUM 
(Germiston North)

• 

• Open market

• Trading pit

• Digital trading fl oor

• Mixed metals refi nery

• Electronic academy

• Administration

• Entrance foyer

• Metal route

Building height: 8-15m

TATE MODERN (London)

• Concourse

• Information and tickets

• Book shop

• Restaurant

• Education area

• Public circulation areas

• Services zones

FARADAY PRECINCT (Johannesburg)

• Muti market

• Fresh produce market

• Secure storage

• Resting and eating places

• Cafes and spaza shops

• Taxi rank
• Train station

Building height: 6-10m

BMW FACTORY (Rosslyn)

• Factory fl oors

• Workshops

• Storage warehouse

• Service yards

• Administration

• Open parking

Building height: +- 14m

243242
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02

Early sectional ideas were centred around large open 

volumes complimenting smaller contained spaces. Split-

ting the programme in two sectional halves, a left and 

right hand band, meant that a large day lit space could 

be created. This would serve as the Metal Route housing 

primary circulation and the gantry system.

02

01

Early on the idea was to use a route through the site as a way of binding the various 

programmatic components together. The route would be accessed through a number of 

entrances, which one used would depend on the reason for visiting the building. In addi-

tion connecting the various programmes, the route would also facilitate the movement of 

people towards The Trading Pit – the heart of the building.

01

245244
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03

Efforts were focused on developing a parti idea 

that would allow for a seamless mixture between 

indoor and outdoor spaces, as well as open and 

closed spaces, thus embedding the OPTF in the 

landscape.

03

247
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86 WASTEWAY

The daily movement of ur-

ban miners from Primrose, 

to the Informal Depot, and 

onwards to the industrial 

area of Germiston North 

provided inspiration for my 

initial gesture of bringing 

the ‘street’ into the build-

ing. Inside the OPTF the 

Metal Route becomes and 

expression and manipula-

tion of the street.  

01 ROUTE 
The initial gesture was to divide the site along a strong 

diagonal vector. This was based on an initial observation 

of southward movement from Makause to the industrial 

area of Germiston North. The idea of splitting the site is 

based on establishing a  necessary public/private rela-

tionship; the notion of route can thus be seen as a tool to 

both structure and blur the boundary between public and 

private domains. The Metal Route, or ‘street’ functions 

as an industrial track that feeds the Trading Pit, using a 

gantry system, with electronic waste, bulk metal, and a 

population of urban miners and visitors.

A B C

A 02

03

04

CUT
The fi rst of three principal spatial gestures was to 

craft architecture from the landscape – a poetic notion 

that resonates with an era of strong mining presence. 

This has been achieved through a series of cuts that 

have been made into the ground plane. Their purpose, 

besides aiding in lowering the building to a more modest 

height, is to provide large service yards for the market 

and a variety of vehicles delivering electronic waste, bulk 

metal, and decommissioned machinery. The cuts are 

arranged in a triangular formation around the Trading Pit 

– the heart of the OPTF. 

LIFT
The second principal spatial gesture was to raise the 

commercial, private, and enclosed programmes above 

the ground plane. In other words, the traditional indus-

trial and commercial programme (refi nery, processing, 

academy, and administration) is lifted and in its place 

the public programme (trading pit, market, canteen) is 

spread along the ground place as well as within the cut 

away landscape.  

SPLIT
The third spatial gesture looked at the fi gure ground of 

the surrounding industrial, informal, and mining context. 

The positive fi gure imprinted by the built environment 

suggests function, programme, people, product, while 

the negative space left over in the landscape suggests 

movement, raw material, and history. It is with this in 

mind that each individual programmatic component of 

the OPTF is assembled around the Metal Route in such 

a manner that when combined resemble one build-

ing, but at the same time their organisation, broken by 

landscape, route, and open space, marks each building 

element as unique.

05 LAYER
In addition to the initial gestures, the OPTF has been 

conceived as three planes, which include the follow-

ing; the ground or cut plane, which is a heavy service 

element comprising a series of site incisions arranged 

around the Trading Pit and Metals Route; the lifted plane 

made up of the enclosed programme, which can be 

seen as robust layer anchored above the ground plane; 

and the fi nal layer is the light weight roof that makes 

reference to traditional industrial tectonics. The three 

layers combine to create a visible gradient that further 

highlights the signifi cance of specifi c building elements.

1

54 6
3

728

B C

ngl

Industrial/PrivateInformal/Public

PROCESSING, REFINING, ACADEMY, ADMIN

MARKET, TRADING PIT, CANTEEN, YARDS

Industrial + Public
Collision

A

A B

A B C

Cut (heavy site incisions) Lift (medium commercial programme) Lift (light roof structure)

Private

Public

Private

Public

Private

Public
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01

02Early sketch models were developed simultaneously with sketch 

drawings and conceptual ideas. The process of switching between 

the two sketch mediums allowed me to quickly develop and test a 

series of spatial ideas. The fi rst sketch models clearly illustrate the 

individual programmatic bands surrounding the Trading Pit and Metal 

Route, while showcasing the primary conceptual gesture of lifting the 

‘closed’ programme above the ground plane.

01

The following models further illustrate the sketch develop-

ment phase. The conceptual gestures of Route, Lift, and 

Split (discussed in the previous chapter) were explored 

through a number of evolutionary models that began to take 

the slope of the site into account. Once the programme and 

areas had been loosely defi ned the primary objective was to 

keep the Metals Route and Trading Pit as core design ele-

ments. These key programmatic components received only 

subtle revisions to form and scale throughout the sketch 

design phase, thus shifting a greater degree of freedom 

towards developing the surrounding programme. The latter 

models began to resolve issues pertaining to building height 

and fl oor levels, while more accurately defi ning the massing 

form of the OPTF. The biggest breakthrough of the early 

design phase was moving the auditorium from the educa-

tional band to the corner of the site. The corner position, 

with frontage to Main Reef and Stanley roads, allowed the 

auditorium to function as a standalone building to be used 

by both the OPTF and the surrounding community.

02

02
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03
04

Later sketch models began to explore the 

conceptual gesture of Layer (discussed in 

the previous chapter). The models began to 

more accurately articulate the building form, 

roof elements, structure, and the gantry sys-

tem running the length of the Metals Route. 

03The fi nal series of sketch 

models dealt with refi ning 

form as well as reducing the 

scale of the building in both 

plan and elevation height. 

The was achieved through 

a number of models which 

were carefully revised and 

reduced so as to maintain 

the proportions of the 

sketch design or building 

parti. At this stage the build-

ing was also moved further 

away from both street edges 

in order to create larger 

open areas around the 

building. These areas would 

act as external foyers and 

outdoor social spaces.
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01
The following sectional sketches explore the idea of positive and negative space as closed and open 

programme respectively. The early form took inspiration from the exploratory process phase with 

electronic waste and circuit boards. The abstract form was later adapted and developed to create a 

sketch sectional that refl ected my goals toward creating open or negative space from solid enclosed 

space. Furthermore, it was my objective to move beyond designing with traditional fl oor slabs and 

levels and move toward creating folding slabs and staggered levels. In so doing I intended to create 

a range of volumes that would in essence help to structure a series of spatial and privacy gradients 

throughout the building. The sectional form would ultimately act as a tool to defi ne and loosely sepa-

rate public and private space. 

01

02

The early sketch sections did not yet 

explore the conceptual gesture of cutting 

into the site. From these sections it is 

clear to see the large sectional heights, 

which would be signifi cantly reduce 

throughout the sketch design process. 

The reduction in building height was a 

critical design concern, as the OPTF 

needed to mediate between a range of 

contextual scales; from mine dump, to 

factory, to shack. The commercial nature 

of the building was also the primary ob-

jective, so cutting into the site gave the 

advantage of a greater internal volume, 

while signifi cantly reducing the external 

elevation height. 
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03

03

The conception of the Trading Pit borrowed from 

the large halls and trading pits of the early fi nancial 

houses. Furthermore, the Trading Pit would also 

borrow from the open working environments 

currently used by the urban miners. The large 

volume,  robust materials, day lit interior, and 

cross ventilated working environment attempts to 

bring an external feel to the internal realm of the 

Trading Pit. These early sketches show a large 

open work space surrounded by stadium rake bid-

ding areas. This arrangement is in fact an enlarged 

version of a single fi nancial trading pit, however 

in this instance the Pit itself functions as a much 

larger space that house a myriad of exchange and 

production activities.

03

D
E

S
IG

N
 D

E
V

E
L

O
P

M
E

N
T

D

259

Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   8-9Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   8-9 2012/12/07   08:59:37 AM2012/12/07   08:59:37 AM



87 SCALE PROGRESSION
The series of sketch models illustrate 

the progressive reduction in building 

scale through the design process. 

The fi nal model achieves a similar 

proportion to model number 3, but it 

signifi cantly reduced in scale. This al-

lows for a greater portion of the site to 

be left as mining landscape to be used 

for the open storage of unprocessed 

metal, while also functioning as an 

industrial park .
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01
FUNCTIONAL 

ISSUES

VISUAL COMFORT 
One of the key principles of the 

industrial typology is to make use of 

natural day lighting. It is therefore a 

primary objective to give natural lighting 

to every habitable space, especially the 

public and factory domains. 

A

02

03
SOCIO-ECONOMIC

SOCIO-CULTURAL

BIO-PHYSICAL

CLIMATE (orientation)A

North 2o

ADMINISTRATION

• North orientation for 

offi ce environment.

• Winter solar gain

• Raised above site to 

allow indirect sunlight 

to enter the service 

yards and trading pit. 

REFINERY, PROCESS-

ING, ACADEMY

• South orientation.

• Working conditions require 

south lighting.

• Raised above site to allow 

reduce direct noise from 

the Open Market and Main 

Reef road.

N

S

CLIMATE (wind) CLIMATE (overview)

WIND ROSE

• Predominant northerly wind 

direction.

• Blowing from the mine dumps 

to the north.

• Sand from the dumps is a 

concern.

MINE DUST
The north orientation 

of the service yards is 

further supported by the 

predominant wind direc-

tion. The public domain 

south of the service yards 

is therefore protected from 

the wind.

HIGH LEVEL 

LIGHTING AND 

VENTILATION

• The high level 

south windows 

provide good light 

for offi ce condi-

tions.

• Suction of the 

leeward side of 

the roof light by 

prevailing winds.

B C

B AIR QUALITY 
Fresh air is desirable, however a large 

amount of dust is blown from the mine 

dumps in the area, specially from the 

north. Therefore, natural ventilation 

systems will be minimized to the north 

and maximised to specifi c areas on the 

south, as the building will funnel and 

accelerate the wind around its edges. It 

would be undesirable to draw unneces-

sary mine dust into the building.

EXCHANGE 

• One of the long term goals is 

to ensure the mutual exchange 

between the OPTF and the 

surrounding community and 

metal industry. 

• Long term job creation and the 

uplifting of the community is 

another primary goal.

A

02
BIO-PHYSICAL

WATER RESOURCED

WATER 

COLLECTION

• The refi nery and pro-

cessing components 

require large amounts 

of water to cool the 

machinery.

• Water will be collected 

using the large roof 

surface areas, and 

store in tanks buried in 

the ground.

• The heat absorbed by 

the water will be used 

to heat the building in 

winter using a reticula-

tion system.

BIODIVERSITYE

VEGETATION

• The natural grasses 

found growing in the 

area will be planted 

to re-establish the 

biodiversity of the site, 

which was destroyed 

through many years of 

mining.

C MATERIAL
The very nature of the building deals 

with the notion of exchange within an 

experimental market place, however the 

OPTF also deals with another important 

issue, that of recycling and renewal. It is 

thus my objective to include recyclable  

building materials as a key component 

of the construction philosophy, which 

would include: recycled steel for 

structural work and shading elements; 

building rubble, recycled glass, and 

slag for the concrete mixture; and the 

use of soil from the site excavations 

for fi ll areas.  
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The following sketches illustrate the development of the Trading Pit and the 

Mixed Metals Refi nery. The continuous development process has resulted 

in a building that has remained true to the initial conceptual gestures, but 

now shows a far greater level of refi nement towards spatial planning, scale 

awareness, and form. This is particularly evident in the sectional develop-

ment where the building form hints to the historical mine dumps and vast 

open nature of the surrounding landscape.  

01

02

01-04

D
E

S
IG

N
 D

E
V

E
L

O
P

M
E

N
T

D

271270

Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   20-21Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   20-21 2012/12/07   08:59:48 AM2012/12/07   08:59:48 AM



03

04

D
E

S
IG

N
 D

E
V

E
L

O
P

M
E

N
T

D

273

Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   22-23Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   22-23 2012/12/07   08:59:49 AM2012/12/07   08:59:49 AM



F
IR

S
T

 F
L

O
O

R
 P

L
A

N

D

275274

Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   24-25Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   24-25 2012/12/07   08:59:51 AM2012/12/07   08:59:51 AM



S
E

C
T

IO
N

S

D

277276

Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   26-27Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   26-27 2012/12/07   08:59:52 AM2012/12/07   08:59:52 AM



P
E

R
S

P
E

C
T

IV
E

S

D

279278

Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   28-29Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   28-29 2012/12/07   08:59:52 AM2012/12/07   08:59:52 AM



P
E

R
S

P
E

C
T

IV
E

S

D

281280

Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   30-31Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   30-31 2012/12/07   08:59:53 AM2012/12/07   08:59:53 AM



Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   32Thesis Document - Chapter 9 (design development, technical aspects) - REV 2.indd   32 2012/12/07   08:59:54 AM2012/12/07   08:59:54 AM



OPEN
PUBLIC
TRADE
FORUM
A Mixed Metals Market For 21st Century Mining

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   1Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   1 2012/12/07   09:00:32 AM2012/12/07   09:00:32 AM



C
O

N
T

E
X

T
 M

O
D

E
L

F

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   2-3Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   2-3 2012/12/07   09:00:34 AM2012/12/07   09:00:34 AM



S
IT

E
 P

L
A

N

F

287286

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   4-5Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   4-5 2012/12/07   09:00:38 AM2012/12/07   09:00:38 AM



UP

UP

DN

UP

1
A106

1
A106

A
A106

C
A106

C
A106

D
A106

D
A106

PLANT
FFL +85

P
MF

S

DRINK
BAR

UP
UP

UP

UP

EW WEIGHBRIDGE
FFL +85

UP

UP

MC

LIFT

LIFT

LOADING BAYS
FFL +85

ENTRANCE FOYER
FFL +1190

ENTRANCE FOYER
FFL +510

RECEPTION/INFORMATION
FFL +1190

EW WEIGHBRIDGE
FFL +85

EW SERVICE YARD
FFL -765

EW SECURITY-IN
FFL +540

SERVICE ROAD
FFL +1180

EXTERNAL FOYER

EXTERNAL FOYER
FFL +1180

UP

MLOBBY
FFL +85

MC
F

UP

2
A106

2
A106

UP

UP

SECURE STORAGE
FFL + 2040

WAREHOUSE
FFL +2040

DISTRIBUTION PLATFORM
FFL +85

CONTROL
ROOM

FFL +85

LOADING PLATFORM
FFL +85

SECURITY
OFFICE
FFL +85

M

F

S

UP

REFINERY FLOOR
FFL +2040

WASTE PLATFORM
FFL +2040

4
A106

4
A106

B
A106

B
A106

E
A106

E
A106

F
A106

F
A106

UP

LIFT

S MC

UP

LOBBY
FFL +85

LIFT

M F

LOBBY
FFL +85

S

MC

CANTEEN
FFL +85

KITCHEN
FFL +85

LOWER LEVEL PROCESSING
FFL +5100

GROUND FLOOR PLAN 1:200

G
R

O
U

N
D

 F
L

O
O

R
 P

L
A

N

F

289288

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   6-7Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   6-7 2012/12/07   09:00:44 AM2012/12/07   09:00:44 AM



G
R

O
U

N
D

 F
L

O
O

R
 P

L
A

N

F

EAST ELEVATION

NORTH ELEVATION

SOUTH ELEVATION

WEST ELEVATION

291290

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   8-9Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   8-9 2012/12/07   09:01:00 AM2012/12/07   09:01:00 AM



UP

UP

DN

UP

1
A106

1
A106

A
A106

A106

C
A106

D
A106

WAREHOUSE
ADMINISTRATION

FFL +5100

TEA ROOM

WAREHOUSE
MANAGER

OFFICE

DIGITAL
TRADING
FLOOR

FFL +5100

RECEPTION/WAITING
FFL +5100

OFFICE

ADMINISTRATION
OPEN WORK AREA

FFL +5100

K

MF TR
FFL +5100

OFFICE
FFL +5100

MR

UP

S

UP

MR

LIFT

LIFT LOBBY
FFL +5100

MC

UP

M

F
S

UP

2
A106

2
A106

F

M

MC

TEA
KITCHEN

S

UP

WAREHOUSE
FLOOR

FFL +2040

WAREHOUSE
LOADING
FFL +85

BROADCASTING ROOM
LIFT

UPUP

S

MC

S

TEA KITCHEN SERVER
ROOM

TOILETS

CHILL
ROOM

F M

S

MC

P

OFFICEOFFICE

SECURE STORAGE
FFL +2040

BOARDROOM

MR

PAUSE
SPACE

OFFICE

OFFICE

S

S

P

UP

LOADING PLATFORM
FFL +85

REFINERY FLOOR
FFL +2040

WASTE PLATFORM
FFL +2040

MEZZANINE
FFL +5100

4
A106

4
A106

B
A106

B
A106

E
A106

F
A106

MEZZANINE PROCESSING
FFL +5100

HOLDING BAY
FFL +5100

LIFT

M F

LOBBY
FFL +85

S

MC

ELECTRONIC ACADEMY
FFL +5100

PREP AREA
FFL +5100

F
IR

S
T

 F
L

O
O

R
 P

L
A

N

F

293292

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   10-11Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   10-11 2012/12/07   09:01:20 AM2012/12/07   09:01:20 AM



IN
T

E
R

N
A

L
 P

E
R

S
P

E
C

T
IV

E
S

F

295294

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   12-13Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   12-13 2012/12/07   09:01:25 AM2012/12/07   09:01:25 AM



+8500

+5100

+1190

ADMINISTRATION
FFL +5100

SERVICE ROAD
FFL +800

+8500

+5100

+1190

+85
EW SERVICE YARD

FFL -765

ADMINISTRATION
FFL +5100

WELCOME CENTRE
FFL +5100

OFFICE
FFL +5100

+8500

+5100

+2040

+10880

0

ADMIN RECEPTION
FFL +5100

ELECRONIC ACADEMY
FFL +5100

+8500

+5100

+2040

-3400

+14900

0

DIGITAL
TRADING FLOOR

FFL +5100

OFFICE
FFL +2040

ELECTRONIC WASTE
PROCESSING 1

FFL +5100

ELECTRONIC WASTE
PROCESSING 2

FFL +2040

TRADING PIT
FFL +-6970

+8500

+5100

+2040

-3400

+14900

0

OFFICE
FFL +2040

DIGITAL TRADING
FLOOR

FFL +5100

BM SERVICE YARD
FFL -3060

HOLDING BAY
FFL +5100

ELECTRONIC WASTE
PROCESSING 2

FFL +2040

ELECTRONIC WASTE
PROCESSING 1

FFL +5100

BREAKDOWN SPACES
FFL -6970 -6970

OPEN MARKET
FFL -3400

HOLDING BAY
FFL -6970

+8500

+5100

+2040

-3400

0

+15845

C
R

O
S

S
 S

E
C

T
IO

N
S

F

SECTION A-A SECTION B-B

SECTION C-C

SECTION D-D

SECTION E-E

SECTION F-F

297296

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   14-15Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   14-15 2012/12/07   09:01:26 AM2012/12/07   09:01:26 AM



UP

UP

1
---

1
---

A
A106

C
A106

D
A106

2
---

2
---

4
---

4
---

B
A106

B
A106

E
A106

F
A106

LOADING BAYS
FFL +1700

BM SERVICE YARD
FFL -3060

LOADING BAYS
FFL -4420

BM SERVICE YARD
FFL -5440

UPUP

HOLDING YARD
FFL -4420

UP

UP

BOTTOM ENTRANCE
FOYER

FFL -3400

LIFT

LOBBY
FFL +85

MC

M F

S

OPEN MARKET
FFL -3400

THE TRADING PIT
FFL -6970

L
O

W
E

R
 G

R
O

U
N

D
 F

L
O

O
R

 P
L

A
N

F

299298

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   16-17Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   16-17 2012/12/07   09:02:01 AM2012/12/07   09:02:01 AM



O
P

E
N

 M
A

R
K

E
T

 P
E

R
S

P
E

C
T

IV
E

F

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   18-19Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   18-19 2012/12/07   09:02:03 AM2012/12/07   09:02:03 AM



C
O

N
T

E
X

T
 M

O
D

E
L

F

303

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   20-21Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   20-21 2012/12/07   09:02:05 AM2012/12/07   09:02:05 AM



+8500

+5100

+2040

-3400

0

-5440
REFINERY SERVICE YARD

FFL -5440

BM SERVICE YARD
FFL -3060

EW SERVICE YARD
FFL -850

WAREHOUSE FLOOR
FFL +2040

OFFICES
FFL +2040

MEETING ROOMS
FFL +5100

RECEPTION
FFL +5100

ADMINISTRATION
FFL +5100

+8500

+5100

+2040

-3400

0

-5440

+15840

-6970

REFINERY HOLDING BAY
FFL -4420

GANTRY PLATFORM
FFL +85

TRADING PIT
FFL -6970

EW WEIGH BRIDGE
FFL +85

+8500

+5100

+2040

-3400

0

-5440

+15840

-6970

REFINERY WASTE
COLLECTION

FFL -5440

REFINERY FLOOR
FFL +2040

ELECRONIC WASTE
PROCESSING

FFL +2040

OPEN MARKET
FFL -3400

SECTION 2-2

SECTION 3-3

L
O

N
G

 S
E

C
T

IO
N

S

F

SECTION 1-1

305304

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   22-23Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   22-23 2012/12/07   09:02:07 AM2012/12/07   09:02:07 AM



E
N

T
R

A
N

C
E

 P
E

R
S

P
E

C
T

IV
E

F

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   24-25Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   24-25 2012/12/07   09:02:26 AM2012/12/07   09:02:26 AM



A
D

M
IN

IS
T

R
A

T
IO

N
 A

N
D

 S
E

R
V

IC
E

 P
E

R
S

P
E

C
T

IV
E

F

Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   26-27Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   26-27 2012/12/07   09:02:30 AM2012/12/07   09:02:30 AM



Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   28Thesis Document - Chapter 10 (The OPTF) - REV 1.indd   28 2012/12/07   09:02:33 AM2012/12/07   09:02:33 AM



Visual Essay

Photographic Essay

LIST OF 
FIGURES

Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   1Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   1 2012/12/07   09:04:08 AM2012/12/07   09:04:08 AM



F
IG

U
R

E
S

F
01  CIRCUIT BOARD, MONEY LEFT IN DUST (pg vi)

Authors own. 2012. [photograph] Germiston North Collection.

02  FADING SANDS (pg x)

Authors own. 2012. [photograph] Germiston North Collection.

03  SITE CONTEXT (pg xx)

After Google Earth 6. 2012. Germiston North [accessed 17 April 2012]. 

04  MONEY (pg 27)

Unknown. [photograph] Colours Magazine, winter 2007-2008, no. 73. 

05  AGBOGBLOSHIE MARKET (pg 27)

Hugo, P. 2009-2010. [photograph] Permanent Error, 2011: 19.

06-13  GOOD OLD TENDER (pg 34-35)

  Unknown. Colours Magazine, winter 2007-2008. No. 73. [photographs].

14  ELECTRONIC STASH (pg 36)

  After Museum Africa Johannesburg Collection. 

Authors own, 2012. [photograph] Germiston North Collection.

15  WASTE RACE (pg 38)

  After Saturday Star, March17 2012 [newspaper article].

16  CASH FOR… (pg 40)

  Authors own. 2012. [photograph] Germiston North Collection. 

17  SMOULDERING HILLS (pg 42)

  Authors own. 2012. [photograph] Germiston North Collection.

18  HARVEST TIME (pg 44)

  Authors own. 2012. [photograph] Germiston North Collection.

19  PROCESSING LABORATORY MONTAGE, processing  
  fl oor (pg 46)

After Lanoo, J. 2012. G&J offi ce building and logistic centre. Nola, Italy. 
[photograph] Area 121 Industrial Building, Apr 2012: 58.

After Lanoo, J. 2012. G&J offi ce building and logistic centre. Nola, Italy. 
[image online] Available at: http://www.modostudio.eu/stabilimento-Nola.
html [accessed 05 October 2012].

After unknown. Guiyu recycling worker. Guiyu, China. SFU E-Waste Cam-
paign. [image online] Available at: http://www.monica-tan.com/category/
blog/ [accessed 05 October 2012].

After Lawsky, D. 2009. Men dressed in laboratory suits pose at the Intel 
booth during the 2009 Computex exhibition. Taipei, China. [image online] 
Available at: http://www.reuters.com/article/2009/11/12/us-intel-amd-
idUSTRE5AB2LL20091112 [accessed 05 October 2012].

After unknown. Waste Processing. [image online] Available at: http://www.
haarslevuk.com/about.php [accessed 05 October 2012].

20  PROCESSING LABORATORY MONTAGE, preparation  
  and work spaces (pg 49)

After Baan, I. 2012. Museu MAXXI / Zaha Hadid Architects. Rome, Italy. 
[image online] Available at: http://www.archdaily.com.br/42117/museu-
maxxi-zaha-hadid-architects/ [accessed 10 October 2012].

After Lanoo, J. 2012. G&J offi ce building and logistic centre. Nola, Italy. 
[photograph] Area 121 Industrial Building, Apr 2012: 57.

After Lanoo, J. 2012. G&J offi ce building and logistic centre. Nola, Italy. 
[image online] Available at: http://www.modostudio.eu/stabilimento-Nola.
html [accessed 05 October 2012].

After Savorelli, P. Cermaica Cielo. [photograph] Area 121 Industrial Build-
ing, Apr 2012: 141.

After Waste Management. [image online] Available at: http://www.man-
agemyservices.com.au/?PageID=100 [accessed 05 October 2012].

`  Authors own. 2012. [photograph] Germiston North Collection.

21  FARADAY MUTI MARKET (pg 59)

  Authors own. 2012. [photograph] Johannesburg Market Collection.

22  JOHANNESBURG’S REEF LINE (pg 60)

After Google Earth 6. 2012. Germiston North [accessed 16 October 2012]. 

23, 27, 31 JOHANNESBURG REEF LINE MAP (pg 62, 64, 66) 

Derived from Johannesburg topographical map. University of Witwa-
tersrand School of Geography, Archaeology & Environmental Sciences. 

24, 28, 32 JOHANNESBURG AERIAL PHOTOGRAPHS (pg 62, 64,   

  66) 

  After Google Earth 6. 2012. Germiston North [accessed 21 September  
  2012].

 

25  COMMERCIAL PRODUCE (pg 63) 

  Authors own. 2012. [photograph] Johannesburg Market Collection.

26  RUSH HOUR (pg 64) 

  Authors own. 2012. [photograph] Johannesburg Market Collection.

29  CLOCK WORK (pg 67)

  Authors own. 2012. [photograph] Johannesburg Market Collection.

30  DEEP FREEZE (pg 68) 

  Authors own. 2012. [photograph] Johannesburg Market Collection.

33  FROM THE EARTH (pg 71) 

  Authors own. 2012. [photograph] Johannesburg Market Collection.

34  TRADING SHED (pg 72) 

  Authors own. 2012. [photograph] Johannesburg Market Collection.

35  OPEN MARKET MONTAGE, market fl oor (pg 74) 

After Susieinseol’s Blog. 2010. Yongsang Electronics Market. Seoul, 
South Korea. [image online] Available at: http://susieinseoul.wordpress.
com/2010/03/28/walking-on-a-dream/ [accessed 07 October 2012]. 
After Zoriah Photojournalist. 2009. Electronic Repair Shop. [image online] 
Workers – Cuba – Labour in a Restricted Trade Zone collection. Available 
at:  http://www.zoriah.net/blog/2009/10/index.html [accessed 07 October 
2012].

Authors own. 2012. [photograph] Johannesburg Market Collection.

36  OPEN MARKET MONTAGE, electronic repair (pg 76)

After iFixit. Repair. Dandora, Kenya. [image online] Available at: http://
www.ifi xit.com/blog/ [accessed on 07 October 2012].

After Prakash,V. 2012. Electronics Repair Shop. Mumbai, India. [image 
online] Available at: http://today.msnbc.msn.com/id/33179922/ns/world_
news-mumbai?q=Mumbai [accessed 07 October 2012].

After unknown. Youth Recycling. Nigeria. [image online] Available at: 
http://recyclaginformatique.free.fr/index.php?page=exemples_frappant 
[accessed 07 October 2012]. 

Authors own. 2012. [photograph] Johannesburg Market Collection.

37  WORLD ECONOMIC MARKET NETWORKS (pg 74) 

  Derived from Creditloan. 2009. World Stock Exchanges. [image online]  
  Available at: http://www.loansandcredit.com/worlds-largest-stock-ex  
  changes/ [accessed 27 September 2012].

37  GLOBAL BROADCAST  (pg 79)

NASDAQ QMX. 2010. NASDAQ MarketSite. New York. North America. 
NASDAQ Image Library. [image online] Available at: http://www.nas-
daqomx.com/digitalAssets/58/58518_WALL11.jpg [accessed 27 Septem-
ber 2012]. 

39  WORLD STOCK EXCHANGES (pg 80) 

  After from Creditloan. 2009. World Stock Exchanges. [image online] Avail-
able at: 

http://www.loansandcredit.com/worlds-largest-stock-exchanges/ [ac  
 cessed 27 September 2012].

40  THE TRADING PIT MONTAGE, trading fl oor 1 (pg 82) 

After Jason, A. 2012. On The Trading Floor Inside The London Metal Ex-
change. London, United Kingdom. [image online] Available at: http://www.
jasonalden.com/site/wp-content/uploads/2012/05/metal_Jalden0011.jpg 
[accessed 7 June 2012].

After Roland, H. 2010. MAXXI Museum. Rome, Italy. [image online] Avail-
able at: http://media.dexigner.com/article/20342/MAXXI_Museum_Rome_
by_Zaha_Hadid_03.jpg [accessed 16 July 2012].

After Roland, H. 2010. MAXXI Museum. Rome, Italy. [image online] Avail-
able at: http://media.dexigner.com/article/20342/MAXXI_Museum_Rome_
by_Zaha_Hadid_05.jpg [accessed 16 July 2012].

After Roland, H. AEG Turbine Hall. [photograph] Area 121 Industrial Build-
ing, Apr 2012: 8-9.

After unknown. Reporting Dashboard. [image online] Available at: http://
slbusinessjournal.fi les.wordpress.com/2011/03/stock-exchange.jpeg [ac-
cessed 09 October 2012].

Authors own. 2012. [photograph] Johannesburg Collection.

41  THE TRADING PIT MONTAGE, trading fl oor 2 (pg 85)

Guatti, A. Industrial Still and Motion Blur. [photograph] Area 121 Industrial 
Building, Apr 2012: pg143.

After unknown. Stock Market Trading Floor. [image online] Available at: 
http://slbusinessjournal.fi les.wordpress.com/2011/03/stock-market-trad-
ing-fl oor1.jpg [accessed 21 April 2012].

After unknown. 1900. CBOT Trading Pit Photo. [image online] Available 
at: http://www.tradingpitblog.com/2009/06/cbot-trading-pit-photo-
from-1900.html [accessed 21 April 2012].

ing. [image online] Available at: http://i-cdn.phonearena.com/images/
articles/52987-image/IMG-0428.jpg [accessed 17 October 2012].

313312

Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   2-3Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   2-3 2012/12/07   09:04:10 AM2012/12/07   09:04:10 AM



42  THE DIGITAL AGE (pg 97)

After Bareham, J. Computer Networks. Citi Brand Central Image Library. 
[image online] Available at: http://m.jbareham.com/57366/487566/gallery/
citi-brand-central-image-library [accessed 12 October 2012].

After Wilson, A. 2012. Appealing to all types of users. [image online] 
Available at: http://www.securedgenetworks.com/secure-edge-networks-
blog/bid/81459/4-Reasons-iPad-Technology-in-the-Classroom-Engag-
es-Students [accessed 17 October 2012].

After Unknown. Introducing Text Book, The Next Chapter In Learn-
ing. [image online] Available at: http://i-cdn.phonearena.com/images/
articles/52987-image/IMG-0428.jpg [accessed 17 October 2012].

43  THE OTHER SIDE (pg 98)

Biach, M. 2010. Shipbreakers – Chittagong. Chittagong, Bangladesh. 
[image online] Available at: http://michaelbiach.wordpress.com/tag/ship-
breaking-yards/ [accessed 12 October 2012].

After Hugo, P. 2009-2010. Permanent Error. [photograph] Permanent Error, 
2011: 19.

After Hugo, P. 2009-2010. Permanent Error. [photograph] Permanent Error, 
2011: 91.

44  DIGITAL TRADING FLOOR, electronic space (pg 100)

After Bareham, J. Trading Workstation. Citi Bran Central Image Library. 
[image online] Available at: http://m.jbareham.com/57366/487566/gallery/
citi-brand-central-image-library [accessed 12 October 2012].

After Bareham, J. Business Meeting. Citi Bran Central Image Library. [im-
age online] Available at: http://m.jbareham.com/57366/487566/gallery/
citi-brand-central-image-library [accessed 12 October 2012]. 

Unknown. UBS Trading Floor. Stamford, USA. [image online] Available at: 
http://www.static-ubs.com/global/de/about_ubs/media/global/images/
buildings/usa/_jcr_content/par/teaserbox_245a/teaser_c449/linklist/
link_860c.1428783356.fi le/bGluay9wYXRoPS9jb250ZW50L2RhbS91Yn-
NfbWFudWFsX21pZy9XTUEvaW1hZ2VzL3VicyB0cmFkZSBmbG9vciBz-
dGFtZm9yZC5qcGc=/ubs%20trade%20fl oor%20stamford.jpg [accessed 
12 October 2012].

45  DIGITAL TRADING FLOOR, information space (pg 103)

After Unknown. Financial Trading Board. [image online] Available at: http://
plexmarkets.com/wp-content/uploads/2011/01/Market900.jpg [accessed 
14 October 2012].

After The Star. 2012. Finacial Commodities. [newspaper article] The Star, 
July 3 2012.

Authors own. 2012. [photograph].

46  CASH SLIP ITEMISING METALS SALVAGED FROM 
ELECTRONIC WASTE  (pg 123)

After unknown. [photograph] Colours Magazine, winter 2007-2008, no. 73. 

47  OLD METAL (pg 124)

After The Observer. 2012. Bangladeshi workers risk lives in shipwrecking  
 yards. [newspaper article] The Observer, May 5 2012.

The Star. 2012. Finacial Commodities. [newspaper article] The Star, July 3 
2012.

After The Star. 2012. Afghan factory melts Soviet-era tanks for steel. 
[newspaper article] The Star, July 3 2012.

48  WORLD METAL PRODUCTION (pg 126)

After from Philip, G. 1996. World: Countries. [map] in Juta’s General   
 School Atlas: pg 50-51.

49  RARE EARTH METAL DISTRIBUTION 1  (pg 128)

After from Philip, G. 1996. World: Countries. [map] in Juta’s General   
 School Atlas: pg 50-51.

50  RARE EARTH METAL DISTRIBUTION 2  (pg 130)

Derived from Philip, G. 1996. World: Countries. [map] in Juta’s General  
 School Atlas: pg 50-51.

51  METAL CONSUMPTION 1  (pg 132)

After Bertrams, M. Reller, A. Gradel, T. How Long Will It Last. [image 
online] Available at: http://rebornewaste.wordpress.com/e-waste-the-
resource-problem/  [accessed 24th April 2012].

52  METAL CONSUMPTION 1  (pg 134)

After Bertrams, M. Reller, A. Gradel, T. How Long Will It Last. [image 
online] Available at: http://rebornewaste.wordpress.com/e-waste-the-
resource-problem/  [accessed 24th April 2012].

53  TOTAL METAL  (pg 136)

After Rio Tinto. 2012. Kitimat Modernization Project. [image online] Avail-
able at: http://www.kitimatworksmodernization.com/pages/media/media-
materials.php [accessed 15 September 2012].

After Unknown. Street Crane. [image online] Available at: http://www.
ainsmag.co.uk/st165/3926st1a.htm [accessed 15 September 2012].

54  GONE WITH THE HAZE  (pg 138)

After Rio Tinto. 2012. Kitimat Modernization Project. [image online] Avail-
able at: http://www.kitimatworksmodernization.com/pages/media/media-
materials.php [accessed 15 September 2012].

After Unknown. 2012. Production. [image online] Available at: http://www.
alouette.qc.ca/production.html [accessed 14 October 2012].

55  ELECTRONICS COMPOSITION 1  (pg 155)

Authors own.

56  ANYONE FOR A BOWL OF METAL  (pg 156)

Derived from Dreamstime. 2012. Vector Illustration: Mobile phone icon set. 
[image online] Available at: http://www.dreamstime.com/stock-images-
mobile-phone-icon-set-image18359394 [accessed 24th April 2012].

57  ELECTRONICS COMPOSITION 2  (pg 157)

Authors own

58  ELECTRONICS COMPOSITION 3  (pg 158)

Authors own

59  MICRO CIRCUITS, MACRO MONEY  (pg 160)

Authors own

60  GERMISTON RAIL  (pg 178)

De Freitas, F. and De Freitas, D. n.d. Germiston Railway Mechanical Work-
shops. [photograph] in Germiston: The Story of Germiston. Pp 73.

61  MAP 1  (pg 180)

Fair, T. and Mallows, E. 1959. Cruciform Geometry. [illustration] The 
Southern Transvaal: An Emerging Metropolitan Complex In Africa. Town 
Planning Review, 30(2), pp. 128.

62  MAP 2  (pg 181)

Silverman, M. 1999. The Current Industrial Geography of Gauteng. [illus-
tration] Industrial Corridors in Gauteng.

63  MAP 3  (pg 182)

Fair, T. and Mallows, E. 1959. Functional Geometry of the Southern 
Transvaal. [illustration] The Southern Transvaal: An Emerging Metropolitan 
Complex In Africa. Town Planning Review, 30(2), pp. 133.

64  MAP 4  (pg 182)

Silverman, M. 1999. Industrial Areas and Municipal Boundaries. [illustra-
tion] Industrial Corridors in Gauteng.

65  GERMISTON NORTH, A CONDITIONED LANDSCAPE  
(pg 186,189)

After Google Earth 6. 2012. Germiston North [accessed 19 October 2012].

66, 67  CORROSION, CAPTIVATING, PATINA (pg 190, 191)

Authors own. 2012. [photograph] Germiston North Collection.

68  METAL MASTERS (pg 192)

Authors own. 2012. [photograph] Germiston North Collection.

69, 70  SUM OF DIVISION (pg 195, 194)

Authors own. 2012. [photograph] Germiston North Collection.

71  THIS IS MINESCAPE  (pg 196)

Authors own. 2012. [photograph] Germiston North Collection.

72  MAP 5  (pg 198)

After Bloch, R. 1997. Eastern Gauteng Services Council. [illustration] The 
East Rand: Can South Africa’s Workshop Be Revived. pp. 07 

73  MAP 6  (pg 198)

After Bloch, R. 1997. Eastern Gauteng Services Council. [illustration] The 
East Rand: Can South Africa’s Workshop Be Revived. pp. 07 

74  MAP 7  (pg 198)

Ekurhuleni Metropolitan Municipality. Ekurhuleni Northern Spatial Develop-
ment Framework [image online] Available at: http://www.docstoc.com/
docs/69895624/76-Ekurhuleni-Northern-SDF-mappdf---NORTHERN-
SPATIAL-DEVELOPMENT- [accessed 24 October 2012].

75  MAP 8  (pg 201)

Derived from Ekurhuleni Metropolitan Municipality. Germiston North [im-
age online] Available at: http://gis.ekurhuleni.gov.za/ [accessed 24 April 
2012].

76  THE LOCALE 1 (pg 202)

Authors own. 2012. [photograph] Germiston North Collection.

77  INFORMAL EDGE (pg 204)

Authors own. 2012. [photograph] Germiston North Collection.

78  SITE MAP, GERMISTON NORTH (pg 205)

After Google Earth 6. 2012. Germiston North [accessed 19 October 2012].

315314

Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   4-5Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   4-5 2012/12/07   09:04:10 AM2012/12/07   09:04:10 AM



Theory Essay

Visual Essay

Crafting Typology

Technical Aspects

REFER-
ENCES

79  BEHIND CLOSED INDUSTRY (pg 206)

Authors own. 2012. [photograph] Germiston North Collection.

80  MAIN EDGE (pg 208)

Authors own. 2012. [photograph] Germiston North Collection.

81  RIDING TO WORK (pg 210)

Authors own. 2012. [photograph] Germiston North Collection.  

82  INFORMAL DEPOT (pg 212)

Authors own. 2012. [photograph] Germiston North Collection.  

83  WORKING THE FOOTHILLS (pg 214)

Authors own. 2012. [photograph] Germiston North Collection.

84  URBAN MINERS (pg 216)

Authors own. 2012. [photograph] Germiston North Collection.

85  INDUSTRIAL REFLECTION (pg 228)

Halbe, R. 2012. AEG’s Turbine Factory. [photograph] Area 121 Industrial  
 Building, Apr 2012: 07.

86  WASTEWAY (pg 248)

Authors own. 2012. [photograph] Germiston North Collection.

87  SCALE PRGOGRESSION (pg 260)

Authors own. 2012. [photograph].

316

Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   6-7Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   6-7 2012/12/07   09:04:10 AM2012/12/07   09:04:10 AM



R
E

F
E

R
E

N
C

E
 

R
Abdoul, M. (2002) The Production of the City and Urban Informalities. In: Under Siege: Four 
African Cities Feetown, Johannesburg, Kinshasa, Lagos. Ostfi ldern-Ruit: Hatje Cantz Pub-
lishers, pp. 337-358.

Andreini, L. (2012) Epopee of the industrial building: from spinning mill to museum. Area 121, 
industrial building, pp. 04-17.

Beavon, K. (2004) Johannesburg: The Making and Shaping of the City. Pretoria: University of 
South Africa Press.

Bertram, M., Reller, A., Gordon, R. & Gradel, T. (2006) How Long Will It Last. Connecticut: 
Yale University.

Bloch, R. (1995) Facing A Metropolitan Future On The East Rand. Johannesburg: Centre For 
Development and Enterprise.

Bloch, R. (1997) The East Rand: Can South Africa’s Workshop Be Revived. Johannesburg: 
Centre For Development and Enterprise.

Boyer, M. C. (1988) The Return of Aesthetics to City Planning. Society, May/June, 25(4), pp. 
49-56.

Brenner, N. & Keil, R. (2005) From Global Cities to Globalized Urbanisation. In: The Cities 
Reader. London: Routledge, pp. 599-608.

Casamonti, M. (2012) Architecture for industry. Area 121, industrial building, pp. 02-03.

Castells, M. (1989) The Informational City: informational technology, economic restructuring 
and the urban-regional process. Oxford: Blackwell Publishers.

Castells, M. (2004) The Network Society, a cross cultural perspective. Glos: Edward Elgar 
Publishing Limited.

Castells, M. (2004) The Network Society, A Cross-cultural perspective. Cheltenham: Edward 
Elgar Publishing Limited.

Castells, M. (2005) Space of Flows, Space of Places: Materials for a Theory of Urbanism in 
the Information Age. In: The City Reader. London: Routledge, pp. 572-582.

Certeau, M. d. (1988) Spatial Practices. In: The Practice of Everyday Life. Los Angeles: Uni-
versity of California Press, pp. 91-130.

Economywatch. (2010) Global Market Economy. [Online] 
Available at: http://www.economywatch.com/market-economy/global-market-economy.html
[Accessed 24 09 2012].

Electronics TakeBack Coalition (2010) Facts and Figures on E-Waste and Recycling. [Online] 
Available at: http://www.electronicstakeback.com/wp-content/uploads/Facts_and_Figures
[Accessed 14 April 2012].

EMPA. (2009) Hazardous Substances in e-Waste. [Online] 
Available at: http://ewasteguide.info/node/219
[Accessed 14 April 2012].

Fair, T. & Mallows, E. (1959) The Southern Transvaal: An Emerging Metropolitan Complex In 
Africa. Town Planning Review, 30(2), pp. 125-138.

Freitas, F. d. & Freitas, D. d. (n.d) Germiston: The Story of The City of Germiston. Johannes-
burg: Da Gama Publications Ltd.

Gehl, J. (2005) Three Types of Outdoor Activities: Life Between Buildings, and Outdoor Activ-
ities and the Quality of Outdoor Space. In: The City Reader. London: Routledge, pp. 530-539.

Graffi ti, E. (2010) Local Focus, Changing The World One Region At A Time. [Online] 
Available at: http://1800recycling.com/2010/05/shipbreakers-chittagong/
[Accessed 18 October 2012].

Graham, S. & Marvin, S. (1996) Telecommunications and th City, electronic spaces, urban 
places. London: Routledge.

Graham, S. & Marvin, S. (2001) Splintering Urbanism: networked infrastructures, technologi-
cal mobilities and the urban condition. London: Routledge.

Hope, C. (2012) Financial Trading and Economic Markets. [Interview] (06 May 2012).

Horan, T. A. (2001) Digital Places, Design Considerations for Integrating Electronic Space 

with Physical Place. pp. 12-19.

Huyssen, A. (2008) World Cultures, World Cities. In: Other Cities, Other Worlds: Urban Imagi-
naries In A Globalizing Age. Durham: Duke University Press, pp. 01-23.

International Metalworkers Federation. (n.d) Prospects for the Global Metal Industry. s.l.: s.n.

LSEplc. (n.d.) London Stock Exchange, Our History. [Online] 
Available at: http://www.londonstockexchange.com/about-the-exchange/company-over-
view/our-history/our-history.htm
[Accessed 11 10 2012].

Madanipour, A. (2005) Social Exclusion and Space. In: The Cities Reader. London: Rout-
ledge, pp. 186-194.

Mills, S. (1997) Discourse. In: Discourse: The New Critical Idiom. second edition ed. London: 
Routledge.

NationMaster. (n.d.) Media Statistics: Personal Computers (per capita) (1990) by country. 
[Online] 
Available at: http://www.nationmaster.com/graph/med_per_com_percap-media-personal-
computers-per-capita&date=1990
[Accessed 14 April 2012].

NEXTArchitects. (2005) The Image of Metropolis. In: Future City. Oxon: Spoon Press, pp. 
279-283.

PHYS.ORG. (2006) Space and Earth. [Online] 
Available at: http://phys.org/news9971.html
[Accessed 19 July 2012].

PRWeb. (2012) PRWeb News Centre. [Online] 
Available at: http://www.prweb.com/releases/metals_aluminum_copper/iron_lead_nickel_
steel/prweb9148739.htm
[Accessed 19 July 2012].

Puckett, J. (2011) A Place Called Away. In: Permanent Error. London: Prestel Publishing, pp. 
97-103.

Read, S. (2005) The Form of the Future. In: Future City. Oxon: Spoon Press, pp. 3-17.

SAGoodNews. (2012) Fast Facts & Quick Stats About South Africa. [Online] 
Available at: http://www.sagoodnews.co.za/fast_facts_and_quick_stats/index.html
[Accessed 28 July 2012].

Sassen, S. (2005) Reading the city in a global digital age: between topographic representa-
tion and spatialized power projects. In: Future City. Oxon: Spoon Press, pp. 145-155.

Sassen, S. (2005) The Impact of the New Technologies and Globalization on Cities. In: The 
Cities Reader. London: Routledge, pp. 554-562.

Seligmann, L. J. (2000) Market Places, Social Spaces In Cuzco, Peru. Urban Anthropology 
and Studies of Cultural Systems and World Economic Development, 29(1), pp. 1-68.

Silverman, M. (1999) Industrial Corridors In Gauteng, Johannesburg: Offi ce for Metropolitan 
and Industrial Research.

Simmonds, K. (2012) Germiston Recycling. [Interview] (21 August 2012).

Simone, A. (1998) Globalization and the Identity of African Urban Practices. In: Blank: Archi-
tecture, Apartheid and After. Rotterdam: Netherlands Architecture Institute, pp. 173-187.

Simone, A. (2002) The Visible and Invisible: Remaking Cities in Africa. In: Under Siege: Four 
African Cities Feetown, Johannesburg, Kinshasa, Lagos. Ostfi ldern-Ruit: Hatje Cantz Pub-
lishers, pp. 13-43.

Simone, A. (2004) Introduction: Remaking African Cities. In: For the City Yet to Come: 
Changing African Life in Four Cities. Durham: Duke University Press, pp. 1-19.

Simone, A. (2004) People as Infrastructure: Intersecting Fragments in Johannesburg. In: 
Public Culture. Durham: Duke University Press, pp. 407-429.

Simone, A. (2005) Introduction: urban processes and change. In: Urban Africa: Changing 
Contours of Survival in the City. Pretoria: UNISA Press, pp. 1-26.

Simone, A. (2008) The Last Shall Be First: African Urbanities and The Larger Urban World. In: 
Other Cities, Other Worlds: Urban Imaginaries In A Globalizing Age. London: Duke University 
Press, pp. 99-120.

Sitte, C. (2005) The Relationship Between Buildings, and ‘The Enclosed Character of the 
Public Square’. In: The City Reader. London: Routledge, pp. 474-485. 

Smart, B. (1993) Global conditions and controversies. In: Postmodernity. s.l.:s.n., pp. 126-
153.

Smith, A. H. (1971) Johannesburg Street Names. Cape Town: Juta & Company, Limited.

Swyngedouw, E. (2005) Exit ‘post’ - the making of ‘glocal’ urban modernities. In: Future City. 
Oxon: Spoon Press, pp. 125-144.
unknown, 2007. The Times Comprehensive Atlas of the World. London: Times Books.

Waal, G. v. d. (1987) From Mining Camp to Metropolis: The Buildings of Johannesburg. 
Johannesburg: C. van Rensberg.

Walsh, B. (2009) Time Magazine Science. [Online] 
Available at: http://www.time.com/time/magazine/article/0,9171,1870485,00.html
[Accessed 18 October 2012].

Whyte, W. H. (2005) The Design of Spaces. In: The City Reader. London: Routledge, pp. 
510-517.

Worldaboutweb. (2011) E-WASTE. [Online] 
Available at: http://worldboutweb.wordpress.com/2011/04/24/e-waste/
[Accessed 14 April 2012].

319318

Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   8-9Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   8-9 2012/12/07   09:04:10 AM2012/12/07   09:04:10 AM



APPENDIX

Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   10-11Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   10-11 2012/12/07   09:04:10 AM2012/12/07   09:04:10 AM



OF
&

A
C

K
N

O
W

L
E

D
G

E

A

92 STOCK LISTING
Metal prices listed weekly on a chalkboard at 

Nsimbi Metals and Waste Recyclers.

All unreferenced text and images in 

this document are the work of the 

author.

All unreferenced graphic work in this 

document is the work of the author.

Additional acknowledgements to the 

following people:

James Daly (Lasersmith)

Japie and Derick (CDS)

Nontokza Mhlungu (site study)

Karabo Pitso (site study)

Melinda Silverman (conversations, 

and resource information on Germis-

ton and Gauteng’s industrial belt)

Exchange: A Mixed Metals Market 

For 21st Century Mining. 

2012

An architectural dissertation by: 

Jacques du Plessis

MArch (prof)

University of the Witwatersrand

School of Architecture and Planning

Johannesburg

South Africa

SCHOOL
 ARCHITECTURE
PLANNING

323

Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   12-13Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   12-13 2012/12/07   09:04:10 AM2012/12/07   09:04:10 AM



Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   14-15Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   14-15 2012/12/07   09:04:12 AM2012/12/07   09:04:12 AM



Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   16Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1.indd   16 2012/12/07   09:04:16 AM2012/12/07   09:04:16 AM


	Thesis Document - Cover page - REV 1
	Thesis Document - Chapter 1 (preface) - REV 4
	Thesis Document - Chapter 2 (good old tender) - REV 2
	Thesis Document - Chapter 3 (introduction, anything new today) - REV 2
	Thesis Document - Chapter 4 (information spaces, borderlands) - REV 2
	Thesis Document - Chapter 5 (electronic spaces, global ore) - REV 2
	Thesis Document - Chapter 6 (developing places, electronic cadavers) - REV 2
	Thesis Document - Chapter 7 (somewhere in-between, local place) - REV 2
	Thesis Document - Chapter 8 (forming typology, programme breakdown, concept development, design development) - REV 2
	Thesis Document - Chapter 9 (design development, technical aspects) - REV 2
	Thesis Document - Chapter 10 (The OPTF) - REV 1
	Thesis Document - Chapter 11 (list of figures, references, additional acknowledgesments) - REV 1

