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Greening African Cities: Urbanization, Structural Transformation and Sustainable Resource Use

1. Introduction

¢ KS OKI f f Sy 3S awing diti€shgfraserit ah Ndp@dedated Bppd@tunity to affect a
transition that could chart a more sustainable developmental trajectoryveli overa billion of the
sevenbillion people expected to be livirg citiesby 2050. Instead of a developmentagbard, this
would transform Africanto a region that demonstrateis practice what it could mean to implement
the Sustainable Development Goals (SDGs). Unencumbered by many of theckegeesource
hungry fixed infrastructure systems of the develoge@ N R>X (G KS O2y iAySydQa
develop in a manner that frees their inhabitants from poverty, maximizes their adaptive capacities
for catalysing economic growth, and minimises their respective environmental imJdgsschapter
discusses howfAcan cities can be spaces where challenges meet opportunities and where
innovative transitions could take place if an appropriate set of assumptions about the nature of
urban development replaces conventional paradigms.

Unlike other world regions thatdve urbanized over the past three centuries, the African region will
be urbanizing in a climat@and resourceconstrained world; what the scientific community refer to
now as the AnthropocenéCrutzen 2002)or what should more accurately be called the urban
Anthropoceng(Swilling 2016b)In response, during the course of 2015 the SDGs were adopted by
the UN and COP 21 approved a global climate deal in Paris in December 2015

No other egion has had to face the chailge of urbanization by paying attention to the resource
requirements, carbon emissions and biodiversity impacts of urban development. Whether Africans
know it or not,we facethis challengeat a time when we haw at our disposal all the potential made
possible by the technologies of the Information Age must, therefore, find oubow to use these
technologies tcharness urbanization as the driving force of structural transformation in a climate
and resourceconstrained world. Ignoring this challenge will mean tta African UniorVision

2063 will not be realizedvore significantly, not tacklinthis challenge will mean ignoring the

FAaLIANI GA2ya 2F ! TNAOIQa 22dziK YIBENROBEQaYOyéaArsda

where the third waveof African uprisings is taking pla@ranch & Mampilly 2015)n Augist 2016,
272 activists from thenovemens driving these uprisingset in Arusha, Tanné, and issué the
Kilimanjaro Declaratiogone2 ¥ ( KS &AE WRSOfI NI GA2yaQ 6SNB |
T a! TNRAOI A& F NAOK O2yiAySyliod ¢KIFG 6SIfGK
econgmic elite. We need tovfightAfor qconomic devgloprpent thatjs just gnd amls[social o
AyOfdzaAizy YR SYOGANRYYSYyuUulf OFNB® 2SS KIFJS
promised¢

To address this challenge, this report will proceed as follows:
I asummary overview of global resource consumption and the resulting neesctougle

rates of resource use from economic growth will aaxttialize the analysis of African
urbanization from a sustainable resource use perspertive
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9 this will be followed by a discussion across three sections of the linkage between structural
transforméion and urbanization in Africa starting with an overview of African urban realities
(Section 3), the dynamics of structural transformation (Section 4) and then the relationship
between urbanization and structural transformation (Section 5), arguing thia¢ ispatial
context of structural transformation is ignored cities will become binding constraints on
future growth and development;

i to connect urbanization, resource flows and structural transformation, it will be necessary to
use theurban metabolism pproad to greening urban development (Section 6);

9 four future African urban development pathways will then be sketched, namely the
makeshift, mesmerizing, mindless and malleableanismpathways with the last proposed
as the preferable way to green Afan urban settlements (Sectiory, 7

1 the penultimatesection tren reviews the emergence dfational Urban Policies (NURs)d
how they need to be refocussed (Sectign 8

The core argument of this chapter is that African cities as currently constitugsgitaruse the

language of institutional economics?6 A Y RAYy 3 O2y aidNI Ay daQ 2y ¥Fdzidz2NBE
development, irrespective of whether growth is green or not. Howeverstistainablestructural
transformationg or green growthto use more mainstrea discourse to be a viable future
developmental trajectory, it will be necessary to recognize that growth and development takes place
within specific spatial contexts. How these spaces are configured will profoundly influence the
outcome of the structurbtransformation programme that has been prioritised by midteral

institutions like the African Union (AU) and the United Nations EconGumremission for Africa

(UNECA) and most African Governmelitsities are ignored, structural transformation Hétle

chance of success. Fortunately, an increasing number of African Governments have either adopted
National Urban Policies (NUPSs), or have initiated policy processes to this end. However, it will be
necessary to ensure that these NUPs not only focusosiveconomic imperatives, but also address
the challenges of decarbonisation, ecosystem restoration and resource efficiency. This is the essence
of a sustainable city agenda in the African context. It is argued that African cities face a unique
opportunity: they can invest in urban infrastructures that replicate the ecosystem degrading, high
carbon and resource inefficient urban systems that have been introduced in most other parts of the
developed and developing world, or in anticipation of where theld/¢s heading since the adoption

of the SDGs in 2015 African cities can invest in urban infrastructures that result in low carbon,
ecosystem restoring and resource efficient cities. To this end it is recommended that NUPs
incorporate a focus on resourcéfieiency that can guide the design, construction and operation of
urban infrastructures. These infrastructures must ensure that African cities develop in ways that are
resource efficient. This will provide the spatial context for green industrializatidrsastainable
structural transformatioryg the twin policy goals advocated by the 2016 Annual Report of UNECA
(United Nations Economic Commission for Africa 2016)

This chapteis a ontribution to the discussion about the First Ten Year Implementation Plan {2014
HAHOU 2F GKS ! FNRAOIY ! yA2yQa ! 3SYyRI HncoX | R2LJIIS
objective of increasing urban investments under Aspiration 1: A Prosperoaa B&sed on inclusive

Growth and Sustainable Development; and it also is supportive of the implementation of SDG 11 to

Gal 1S OAGASA I YR K dz¥dfeyresiedtiandisuStaialand theAifirahjaii A @S =
Declaration.



Cities have traditionallbeen designed on the assumption that there is an unlimited supply of
resources and unlimited land and air spaces for dumping wastes. The result is global warming from
carbon emissions, global resource depletion and degradation of the biodiversity upoh athlifeg
including human life; depends. As a result, a sustainabity can be defined as a city that restores
biodiversity, reduces carbon emissions to a minimum of 2 tons of CO2 per capita, and massively
improves resource efficiency (i.e. the tbtguantity of resources required by the city to grow and
develop)so that on average city dwellers consume approximateytons per capitdSwilling &

Hajer Forthcoming)The latterg resource efficiency actually folds the key to the other twaby
requiring less to do moreyasting nothingand using more renewablesities become less carbon
intensive and less destructive with respect to biodiversitye innovations and underlying
knowledge infrastructurg/networks required to make this all happen become the driving force of
0§KS OdzNNBy i giekhinduSidalizatiea@ditad Natns Bconomic Commission for Africa
2016)

2. Globd Context
¢CKSNBE A& 3AINRgAYy3I | OOSLIlIyOS FONraa I gARS Nry3as
FILOAYy3a KAAU2NROlIffeé dzyLINBOSRSYyiGSR OKIFfffyaSaod ¢K
pervasive sense that macatructuralpressures likelimate change, resource depletion and
ecosystem breakdown threaten the conditions of exmste of human life as we know(i€rutzen
2002) This has reinforced the crisis of the global capitalist systenorket of the global economic
crisis in 2007/8 haresulted in a realisation that we may have come to the end of the\hofl
long-term development cycléGore 2010; Swilling 2013@nd there is little understanding of what
will come next. Somargue that we may have reached a metabolic turning pdiat marks the end
game of the industrial eréFischesKowalski 2011; German Advisory Council on Global Change 2011,
Haberlet al2011)that may, in turn, catalyse more fundamental economic transformatidhs.
result of these converging industrial and miatdic crises is an interregnum Edgar Morin has usefully
OF f £t SR I (M&#bIPORENA a A 4 Q

Following longwvave theory(Foxon 2011; Freemanl8ouca 2001; Kdhler 20:13willing 2013h)it can

bel NBdzZSR GKIG ¢S aK2dzZ R | MIRAOAZY QSO#KEI NKANR AdENX
AAIYATFAOLIYOS (2 GKS FANA Glithic dlutishdsolie 13D00 yedis sga F 2 NI I
and the industrirevolution some 250 years agjtat gave birth to the essentials of the capitalist
system(FischetKowalski & Haberl 2007; German Advisory Council on Global ChangeRéthlgan

be defined as great transformations because they both resulted in fundaméritts i the

metabolic foundations of society: for the ndithic transformation this entailed a shift to

permanently occupied land, cultivated soils, harvested biomass, animal power, clay, rocks and the
basic implements of prndustrial agriculture; anthen 250 years ago a shift to fossil fuels, metals,
construction minerals and massive increases in biomass use and water use with the onset of the
industrial revolution(FischetKowalski & Haberl 200.7For the German Advisory Council on Global
Changethethird great transformation must be about radical decarbonisation and resource
STFAOASYO® (2 GLINPEOARS 6S8HtGKZ &0 oAROALSA)II YR
state interventions redirect the productivity improvements made possiblénbyinformation

revolution into human developmer{following Castells & Himanen 2014is may in turn make

possible what some are referring to as a transition to a jpagtitalist mode of productioMason

2015) However, all those who use lowgave theory recognize that these transitions are by no

means linear and therefore cannot be easily predicted: they are highly complex processes that
manifest differently aross geographical scales and historical time. Key events can coalesce
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unexpectedly with accumulated mactevel structural shifts and the dynamics of conjunctural re
alignments to open up hitherto unlikely future trajectories.

The environmental scienad pollution, climate science and ecosystem science have traditionally
been the three underlying bodies of science that have supported the claims of the environmental
movement. In recent years material flow analysis has emerged as the fourth body okeseidc
roots in industrial ecology, resource economics and political ecor{&isgherKowalski 1998;
FischerKowalski 1999Major historical reinterpretations of agricultural and industrial economic
transitions have now been written that are clearly mxhely useful for anticipating the dynamics of
future transitions(FischeiKowalski & Haberl 2007; Giampie&bal 2012; Smil 2014)The focus has
shifted from the negative environmental impacts of the outputs of industrial processes to the
material inpus into a global economy that depends on a finite set of materialuees. UNEP
established the International Resource PaiheP)n 2007 to promote this approach to global change
(FischetKowalski & Swilling 2011; Swilling 2016a¢luding a Working Group on Cities to apply this
perspective to an understanding of urban transitig8svillinget al2013)

According to thdRP, domesti extraction of hormetallic materials, metal ores, fossil fuels and
biomass increased from just over 20 b tons in 1970 to 70 b tons by 2010. This translated into an
increase iraverage per capita resource use of just over 6 tons in 1970 to 10 tons by 2050

milkion tonnes

1970 1975 1980 1985

19%

[l Non-maetalic minerals 0 Metal ores W Fossil fuels. W Biomass.
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Figure 8. Per capita global material extraction (DE) by four material categories, 1970-2010, tonnes
Figure 7. Global material extraction (DE) by four material categories, 1970-2010, million tonnes

(Source: Schanet al2016:3233)

Between 1900 and 2005 total material extraction increased over this period by a factowbiles,
GDP increased by a factor of 23 for the same pdifttsthetKowalski & Swilling 2011)

Rising global resource use during the course of the't(@tluding the metabolic shift that took
place from midcentury onwards as nerenewables grew and dependence mmewable biomass
declined in relative terms) corresponded with declining real resource pgiegsend that came to an
end in 20002002. Since 206R002, the macro trend in real resource prices has been upwards
(notwithstanding dips along the way), andce 2014 has dipped down @g.
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Figure 4. Trends in global resource prices, 1970-2010, indexed

(Source: Schanet al2016:2728)

Index 2000 = 100

2000 = 100

300

AW

f\/ X

Metals and minerals

\_/ Timber

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Figure 5. Trends in global resource prices, 2000-2014, indexed



As far as the IRP is concernadransition to a more sustainable global economy will depend on

absolute resource redttion in the developed world, and relative decoupling of economic growth

rates from rates of resource use in the developing world. If tm®isichievedthe result may well

be an incrase in total resource use from 70 bt in 2adAL40 bt by 2050 if af).5 billion living on the

planet by then consume the equivalent of the average European (i.e. 16 tons per annum per capita,

which is half what the average American consumes). However, if the convergence point is 8 t/cap,

the total material requirement wold be 70 bt by 2050 on a planet abdillion people(Fischer

Kowalski & Swilling 2011yhe IRBuggests that the material equivalent of living in ways that will

result in the emission of 2 tons of €@erannum per capita by 2050 on a planet o5 Billion people

(as recommended by the IPCC) may well be 60 bt or 6 t/cap for everyone. Although the latter is the

f 2320t O02yaSljdzsSyoS 2F (KS aOASyOS 2F GUKS Lt/ [/
tNF YAaF2NYIFGA2YyQ Sljdzht Ay aix3ayAaATAaOolryOoS GaithitKS YSd
and Industrial Revolutiongfter all, percapita resource consumption in low density industrialised
countries(e.g. North America, Australig) 2535 tons. Given the inherent resource intensity of the

ANRGSGK AYLISNI GA@PSa 2F | OGdzZtte SEA&aGAYT OFLAGIE £ A
information intensivepost-capitalist modes of economic developmehat are not dependent are

maintainirg positive economic growth rate§his outcome is probably only conceivable if maximum

use of information in open source environments is facilitated by appropriate regulatory regimes

(Mason 2015)

Now that the majority of people live in urban settlemeriis A i F2f f 264 GKIF G adzOK
NI yaT2NYI {hexhg @me@éntauitédmesdd & niultiplicity of urban transitions instigated

and managed by citlevel coalitions o€hange agents. This is suggested by anodtR€rreport

entitled City-Level Decoupling: Governance of Urban Infrastructure Trans{&oviBinget al2013)

Deploying the methods of urban metabolism (see below), éq®rt highlighted the fact that cities

FNE 6KSNB (GKS 0 dz | and @ergy S copsanell. R i© drbamiBfrastruANEsS &

that conduct the flows of these resources through cities. It follows, therefore, that recaoimfiggu

urban infrastructures holds the key to more resource efficient urbagigrthin a wider economic

system that can be configured in two alternative or even related ways: where financial markets are
reSY0O SRRSR gAGKAY GKS WNBIFf OFLAGIEAZGICSOBY2YEQ ¢
& Himanen 2014)and/orwhere new postcapitalist modes of economic development egadrom

open cyberspaces that enable new sharing inclusive econoiffigsis the strategicumconceptual

context for investigating the dynamics of structural transformation and urbanizatiofriceA
SaLISOALtfte Ay tA3IKG 2F GKS SYSNESYyOS 2F (KS ySg

3. Africanurbanrealities

The 2014 revision of th&/UPreport (UNPD, 2015ghows that population grwth and urbanisation

will result in 2.4 billion people being added to the current global urban population by the middle of

the century. The global level of urbanisation is expected to rise from 54 percent (in 2015) to 60

percent by 2030 and to 66 perceby 2050(UNPD, 2015c)Nearly 37 percent of the projected

urban population growth to 2050 is expected to come from only three countries: China, India and

Nigeriag who are estimated to contribute 404 mdh, 292 million and 212 million urban dwellers
respectivel(UNPD, 2015d) P TNROF Q& dzNbBFy LR Lz F GA2y Aa SELISC
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to 1.2 billion in 2015@Parnell & Pieterse 2014Jhis forms a major pamf the second urbanization

wave that began in 1950 and will largely be a global South phenomenon. By contrast, the first wave

took place between 1750 and 1950 and resulted in the urbanization of oflyniion people,
mainly in the global NorthThis means that by 201the global process of urbanisation that began in
earnest in 1800 (see figureelow) had only resulted in the creation of just over 56Rthe urban
fabric that is expected to exity 2060 (which includes the 1 billion living slum§his defines the
context for SD@umberll.

World Population and Urban Population Growth Trends, 0-2010
WO T T T T T T 1

—e— World population (Kremer estimate)
—e= World population (UN estimate)

—e— Urban population (Grauman estimate)
—e— Urban population (UN estimate)
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(Source: Angel 2012)

Furthermore, according to the ground breaking UN Habitat re@dwllenge of Slun{&nited

Nations Centre for Human Settlements 200#)the more or less Billion who were living in cities

by 2010, 1 billion lived in slums. In other words, 210 years of urbanisation had created a decent
quality of life for only two thirds of all urban dwelleResolving this problem must, therefore, be
seenas integral to a just urban transition by 2050.

It follows, therefore, thathe projectedneardoubling ofthe urban populatiorexpected to be living
in urban settlementdy 2050is still expected to happen over the four decades to 20%he
significar proportion of theadditional urban population of nearly l3llion people wilendup in
developing country urban settlements particular Asian and Aéan cities If we include the 1
billion people who live in slums, then it follows that material astructures of one kind or another
will need to be assemblefdr an additional 5 billion new urban dwellers by 2050.

This raises an obvious and vitally important question feoresource useerspective what willthe
resource requirements of future urlaésationbe if businessasusual socigechnical systems are
deployedto assemble built environmentsWhat are the resource implications of more sustainable
sociotechnical systenidTo contextualise the significance of these questions, consider
remarkable fact: in the three years 2012013 China used more cement than the USA used during
the course of the entire ¢.20 Using businesas-usual technologies to build African cities could
result in a demand for cement over the four decades to 2050 thabiblg what China consumed
between 2002 and 2012 a decade when it was the number one consumer of cement, using during
certain years on averagearlyhalf of global cement production. To address thgsestiors, a
three year IRP project has concluded thébanization on a businesss-usual basis will resulbian



increase in urban land coveom 1 million km2 in 20100t2.5 million km2 by 2050, most likely
destroyinginthe processi 2 YS 2 F G KS 62 NI RQA& thaffas émeigidBrBudzO (i A & S
mog urban settlements Furthermore, urban resource consumption could increase from 40 billion

tons in 2010 to 85 billion tons by 2050. However, a combination of mass transit systems (to bring an
end to the private car), renewable energy, green buildingsradital densification using already

proven technologies in combination with advanced infiation systems could cut resource

consumption by30-50%(Swilling & Hajer Forthcoming)

African states can potentig make strategic choices naatout the kinds of socitechnical regimes
that need to be builthat could result in a very different mode of urliam to the unsustainable
urbanismsthat have emeged in other world regions during a period whesource anctlimate
constraints were noyet significant structural dynamicsin other words, maybe the African cdse
suggestive of the possibilitp imaginein advanceéhow to relatively dematerializiuture
urbanization trajectories.

Africa is now 40% banisd and is projected to be 50% urbanised by 2030.urhanpopulationis
expected to increastom 427 million in 201%African Development Barek al2016:147)o nearly

1,2 billion by 205QUN Héitat 2008) Africa is forecast to have 560 million urbanites by 2020, which
means it will be the region with the highest number of urban dwellers after Asia (2,3 billidogn

land cover is expected to grow the fastest in Africa fron®80 km2 in 20060 450000km2, which

is a function of decreasing average densities286 per annunfAfrican Development Barek al
2016:1745). Small urban settlements are projected to grow the fastest betw2@t0 and 2030

making up for 51% of all future urban growth, followed by intermediate cities (16%) and large cities
(33%)(African Development Baret al2016:1489).

Significantly, although hadff all slumdwellers are in Asian cities, it is only in-Sabaran Africa that

one finds cities where the majority of the population live in slums. No less than 62% of all urban
dwellers in subsaharan Africa live in slums, compared to Asia where its/énoen 43% (Southern

Asia) to 24% (Western Asia), and in Latin America and the Caribbean where slums make up 27% of
the urban populationlUN Habitat 2008)The large majority of cities in S@aharan Africa are,

therefore, slum cities. Given the fact thatbanisation rates in Africa are the highest in the world at
3.3%(UN Habitat 2008)the slum cities of SuBaharan Africa will be with us for the foreseeable
decadesAs figure ? reveals, service levels compared to other world regions are the lowest.
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(Ajulu & Motsamai 2008:3)

Africa is becoming a continent of slum cities and, in so ddifgtransforming entirely what we
YStYy 6KSy ¢S dzaS GKS g2NR WOAGeQ (2 RSAONROGS | dza
(Pieterse 2008; Simone 20imone 2001; Swillingt al2003) Indeed, for many analysts and

policyY T SNEZ ! FNAOIY OAGASAa Rz2gmsitoRBtisdNgidabied 6S Ol
82dz FaadzyS GKIFd GKS WwW2SadSNYy [/ Ale QitAMaybéKi§ 2yt e f
GAYS (2 NBFfAAS GKIFIG GKS AO02yAO0O AYIF3S 2F GKS w2 ¢

first urbanisation wavé17501950) has b&ome little more than a miraggom an African

perspective Maybe itis time to find norvedern reference points for rethinking our deepest
assumptions about the purpose, meaning and impact of the(bglik 2001; Swillingt al2003)

This will mean recognising thatdustrialisation, modernisation, and (from the late 1980s onwards)
high-techinformationalismg the traditional economic drivers of urbanisatigrhave not been the

primary driving forces of African urbanisation and the emergent urbanisms we see across the diverse
cities of the continent.

But this is starting to change in lightmfpid economic growth of any African economies since the

late 19904 Y R (G KS NBadz (I yi ¥F2 Odzihekey quésiicin bdtotasdzNt G NI y
traditional urban socigechnical regimes appropriate for an African informatizaised

industrializaion pathway within a resourceand climateconstrained world?

A key driver of both economic growth and the demand for urban development is the rapidly
expanding African middle clagsat is wellconnected via cellphones and the internéthough a

smal part of a continent with over a billion people, it is a class that comprises of a rapidly expanding
number ofincreasingly biter educated younger peoplayith enormous potential for rapid
improvements in productivity through education, health and fuoctl urban systems. It has

10



emerged from adversity and its strengths are adaptability, flexibility and high levels-ba$&d
interconnectivity.It is primarily urbarbased largely servicsector employedind the annual growth

of its consumption expendire is over 3%McKinsey Global Institute 2010l is, however, an

extremely fragile middle cks and the term incorrectly suggests that it is similar in character to
western middleclassesThis fragilityis largely due to the way the decrease in adtigal labour has

been coupled to an expansion of the service sector labour force rather than the more traditional
expansions of the industrial labour force during a period of structural transformation. This is because
urbanisation and industrialisationdacked eaclother until the mid1970s after which the

manufacturing sector effectively collapsed while urbanization continued. The commodity boom from
the late 1990s onwards started to stimulate diversification, but only inifipedtusterswith only

limited reiinvestment in industrialization. The potential of a development paradigm that connects
investments in human development made possible by productivity improvements generated by
informationalism(Castells & Himam 2014)has yet to be recognised.

African urban planning (to the extent that it exists) tends to mergelarnial cognitive model with

an idealised conception airban moderniy and conventional socitechnical regimes to deliver the

false promise thaf\frican cities can replicate what has been achieetsewhere(Parnell & Pieterse

2014) For those interested in sustaihgity transitionsthis is a new kind of challenge: the challenge
hereAd y2@G lo62dzi GKS LI (K RS LISs6doSeyhdical systemsSodtA & G A y 3
rather it is about replacing thisnrealised idealisethlse promise with an alternatiwasion of what

is possiblehat could potentially bea more appropriate respase to changing globakessures and

thus moreequitable, irtlusive and ecologidgisustainablgParnell & Pieterse 201450r in this

L

hodgepodge of extreordinary urban initiatives lies thevolutionary potei A £ 2 F | FNA Ol Q&

present that is characterised by continumbybridization in response to extremely complex
dynamics that change at sonic speédaglin 2014 uuresin this contextare rarely constructed
according to pproved masterplans, but armergent outcomeshaped ly conditions thadefy the
neat categories of formal urban planning analysis.

To achievex more sustainable future for African citigsvill be necessary to address two key
challengeswhat the African discourse refets2  struéturaPtransformatioflo overcome the so

Ot f SR WNB&a2dz2NDOS OdzNBSQX |yR &ALI GAFE GNFyaFt2NNI(

African urbanismThese are not unrelated: the human and institutional capabilities that many in
Africa regard as essential preconditions $tructural transformation do not emerge in a spatald
informationalvacuum, and yet discussion of these capabilities lyagder refers to these
preconditions. At the same time, the discussion about an appropriate mode of African urbanism
needs to inerface more coherently with the dominant discussion of structural transformation.

4. Towards Sustainable Structural Transformation

The front page of an edition dhe Economist I 3 T Ay S Ay wnnn RSLIAOGSR !
O2 y i Ay Sy (i debadsMasAiricaav@sSidiicted in i December 201&dition & WG K S

K2 LJS ¥ dzZ dd@hAdisinge vakédyridalo 2 dzii  W! FTAGRSOUt of thel Giykaydd ZD11
economic growth rates in suBaharan Afrig werehigher than in East Asia, aridof the 10 fastest

growing econorres by 201%vere African. This kind of upbeat hype about African growth was also
reflected in a spate of reports by leading consulting compaftiesst & Young 2011; McKinsey

Global Institute 2010; Monitor 200@)nd finandal institutions(International Monetary Fund 2011;

World Bank 2011hat provided extensive data to back up their optimism

11
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However, at an African Union summit of Ministers of Finance and Economics in Ab8jaMadch
2014, there were repeated warningisat this economic boom is too dependent on the extraction
and export of primary resourcésRrimary resources still make up%6of exports into nom\frican
markets(United Nations Economic Commission for Africa & African Union 201%Hiéfe seemed

to be complete consensiat this Summithat unless Africa implements what was repeatedly
NEFSNNBR (2 a4 WailiNHzOGdzNI £ (GNFyaT2NXI A2y QX
determined by the notoriously unstabffobalcommodity markets. Furthermer extractive

industries are seen to benefit only a narrow band of employees and shareholders with limited
backward and forward linkages within the domestic economies.

The challenge, therefore, is to ensure that resource rents from the extractive seetoe-mvested
in the diversification of African economies to ensure sustained-terrg economic growth. It is this

idKS

LINPOS&daa 2F OKFIy3aS GKIFIG Aa NBFSNNBR (2 Ay ! TNROL Yy

as Paul Collier has argued, the mdependent an economy becomes on the exploitation of natural
endowments, the less inogive it has to diversifyCollier 2010)This, in essence, is what the

WNBE 4 2 dzZNOS O desyEcdhSequkriceate Gtate faildre2adeireBource wars resulting from
entrenchedcorporate and elite practis that prevent the rénvestment ofresource rentgSwilling
2013a)c this being the primary focus of the civil society movements that produced the Kilimanjaro
Declaration

According to UNCTADtal domestic materiaéxtractionin Africaincreased by 87% between 1980

and 2008, from 2.8 bt to 5.3 bt, with fossil fuels and minerals extraction increasing faster than the
other sectorgUnited Nations<Conference on Trade and Development2012b / ¢! 5 Q& R |
that Africa is a net exporter of nerenewable resources (fossil fuels and minerals) and a net

importer of biomass (renewables). Africa exported 500 Mt of unrefined fossil fuels and imported
100 Mt of refined fuelsn 2008 And contrary to the popular image that Africa is the producer of
mainly agricultural exports, only 14.5Mt of largely unprocessed agricultural materials were exported,
while 95.8 Mt of mainly processes biomass was impoftedinly cereals followed by vegetable fats

and oils, timber and sugar crops). Compared to the rest of the world, resource productivity (i.e.
purchasing power parity in US$/per ton of resources) in Africa by 2008 was the lowest by a factor of
4 compared tdeurope and by factor of 0.5 compared to Latin America and Asia. This improved by
33% over the period 198P008, but off such a low base that Africa remained with the lowest
resource productivity levels in 2008 his is whated UNCTAD to call for

G I tégi dBustainable structural transformation (SST). This is a development strategy
which promotes structural transformation but which adopts deliberate, concerted and
proactive measures to improve resource efficiency and mitigate environmental impacts of
the growth process. In short, they should promote sustainable structural transformation,
which will be defined here as structural transformation accompanied by the relative
decoupling of resource use and environmental impact from the economic growth @robes
(United Nations Conference on Trade and Development 2012:26)

Energy provision is an excellent candidate for this kind of decou@ingn that the installed
electricity capacity of Africa is equal to that which exists in Frémagy 80 million peog), and given
that many African economies are growing ai% per annunfwith a population of over a billion)

1 Personal observations by Ma8willing who attended the AU Summit.
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for this rate of growth to persist Africa has to embark on a massive electrification programme. If this

is done using fossil fublased technoloigs, all the global climate targeégreed in Paris in late 2015

will be breachedAfrica Progress Panel 201%he world, in short, has an interest in African

economies investing in renewable energy. Fortunately, this is technically and economicaliiefeasi

The International Renewable Energy Agency has developed a detailed feasibility assessment for

what they call the Africa Clean Energy Corridor that stretches from the radidtioisouth west, to

the hydro reserves of the Congo River, to the-tfeermal potential of the Rift Valley and the

windswept expanses of North Afri¢lternational Renewable Energy Agency 20T4)s feasible

alternativeOl LI 6t S 2F YSSGAY3I pwdnld@fributersdktahtialydo wbay SNE & v
UNCTAD has in mind¢laoding reducing the cost of electrification over the 20 year life cycle.

The United Nations Economic Commission for Africa, which has traditionally ignored the need to

consider sustainability issues and urban space, completely changed its tune inGtR@@drt which

buitonthS ! b/ ¢! 5 wSLIR2NIQa OFftft F2NJ{{¢ IyR NBO23IAyAa:
SDGs and the Paris Agreement on climate in 2015.

¢KS adFNIAY3 LRAYG F2NI !'b9o/! A& GKS | NBdzYSyid A
growth over the past decade have not translated into the structural transformation of the economy

required. Manufacturing, also, has not made the expected contribution to aggregate output, trade

2NJ IANR &a R2 WikedNatbns BhdddhizOaminission for Africa 2016158ged,

manufacturing now contributes less percentage term$ GDP than it did 30 years ago! In its

previous three reports UNECA has emphasized buiktiatg capabilities for fostering industrial

L2t AOASA AYyTFtdzSYOSR o0& (i ¢Mazzuedo 2010 BithINBcysDazNA | £ & b+
commodities, trade and dynamicterventionistpolicy management. In its 28 report, UNEC4oes

beyond this economistic focus and follows IRP thinking recognisingitRa O2 dzLJX Ay 3 2 F I NE ¢
NB a 2 dzNJDStedd¥atiBris Economic Commission for Affi6a6:59)provides a major

2LILR Nl dzyAGe F2NI ! FNAOFY SO2y2YASa (2 a@abonl Y2y 3 |
SO2y2Yeé¢ 0oL opkoRgégrationdle for this éonttison is provided: decoupling will spur

Gstructural transformatioé  cho8ing the UNCTAD repdit) a A Y ONB I &S 1y 26t SRAS Ay
LINEP RdzOG A2y ¢ 3> | YR & a dziidawond caninided ko decad@nishidni A G A Sy S & 3
(Ibid:55).Significantly, by industrialization UNECA does not simply mean manufaatunisigad it

cand0 S RSTAY SR I & -LANBNRIYCUIAAGAT) 8K ATNRSINIK ¢ | ONRPaa GKS ¢
YFTAYy3 adaNB GKFEG 3F320SNYyYSyita RSOSt2L) aOF LI oAt AlA
value chains, promote technical and economic innovation, develepseetors (such as green
AYRAZAGNASAVI YR RAFTFdAzaS yS¢é (SOKy2f23ASa ONByS¢
GKFG ' FNRAOIY 3F20SNYYSyda aySSR (2 dzyRSNEOI YR K2¢
economic transformation, which greerthe entire system, and drive the economy in a different

YFEYYSNI FNBY o0dzaAySaa | a dzadzt dé O6LOARY cp0O ¢ KNES
GONY yaAdA2yAy3a 2dzi 2F ONRBgoY AYRAdZZOGNRASAT INBSYAY-:
productivity, cutting pollution, and managing chemicals more safely; and creating new green

enterprise, such as producing green capital goods, generating renewable energy and providing
SYGANRYYSY(lf | ROA&A2NE &SNIIAOSAE dé tedlyenphBRsizesc U { A
that greening includes but is not limited to decarbonisat@inis, rather, primarily about resource

productivity. This is why both are seen as sources of growth driven by innovation, a way of

improving trade balances, fostering regioirgkgration through cooperation to support innovation,

stimulating resource efficiency, catalysing knowledge intensity, reducing pollution, and restoring
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SO2aeaiiSyad ! yRSNE(G22R Ay (GKAA&A ¢l &z a3aINBSY AyRdz
equitablel YR Y2 NB &dzAGF Ayl 6t S LI -teinSdddyhdme®, BndINR 6 i KE © ¢ F
GwaBiNI¥QiS3IAO0 GAaA2yY YR fSFRSNEKALI i GKS KAIKSE
AYRAZAGNRAL f AT GA2yE D G6LOARY Tn

However structural transformationg whether itis sustainable or notwill depend on how

functional African cities can become as they emerge as the economic centres of accelerated

economic growth and developmenthis is the argumemm the UN Habitat State of African Cities

2014 Report whichwas siibA G £ -8RI NP A Y I & dza G A y(UNHaStat@Ng | y G NI y 2

5. Connecting African Urbanization and Sustainable Structural Transformation

Significantly, the UNECA report not only recognises the need to green industrialization; it also

recognizegto a limited extent, but for the first time) that th## K SNBE Q 2 F A&IsORdza G NA | £ A1
matters: ODNB Sy Ay 3 | TNAOYVOERAYRAZZGENAGASRIG22¢KS NBIA 2
(United Nations Economic Commission for Africa 2016t8&jpuld seem that this realization is

driven by the results of a modelling exercise that¥ LJr NER SO02y2YA O 2ae§02YvySa 2
Usualxscenario with a&reen Agenda@cenario. The keyariables used were energy, population

growth and urbanization (with investments in green infrastructure having beneficial impacts on

urban fertility levels over time). It was recognised ttéaid O & keif én§ide®f economic growh,

job creation and inavation andmajor corributors to global warming andnvironmental

problemst are at the heart of théransition to a green global econoyé ¢ L &&h&ing the dNv 0

Habitat Report (cited above) and the IRP Report on Cities, UNECA argues that:

d WA 8 g, citygbviehnients ae key to designing the hardwaoé city infrastructire, the
building standards foprivate invesbrs and the broader software airban systems. Afd | Q &
municipal authorities havgrowing knavledge of what they can achiewy rethinkihg how

they design buildings; plib spacesand enegy, water, transport and wastgystemsX As

the continent shifts to having 55 pearent of its people in urban areas by 20&thépters),

city planning vill need to meet this challeng@irough greeningts publc and ecological
infrastructurewith ambitious energy and water useduction targets bestpractice urban
planning,and innovative techologies. Jobs, enhanced skilled social inclusioare major
co-benefits of thisprocess 6 L6 ARY o0

TheemtJA NA OF f S@ARSYOS aSSya (2 adzLI2 NI GKAA& | NHdzY S
countries according to three factors: urbanization levels, fertility transition and structural

transformation (as reflected in reduced roletbe agricultural sector ath reduced dependence on

natural resource extraction(African Development Barét al20161557). The result is 5 clusters as

NEFEt SOGSR Ay CAIdINB KKK 08t xambrisingESyptFMadtEiug, Of dza d § N
Morocco, South Africa and Tunisia. With urbanization levels @740, fertility levels of 3 or less per

woman, and agriculture contributing less than 16% of GDP, these countries have an annual GNI/cap

of $10000ormoreand& 5L | 62 @3S ndcd® ¢KS aSO2yR Of dzZadGd SNJ I NB
seven countriesnainlyin Weg AfricaA y Of dzRA y 3 Ghané &hd Seaegall JisindaBiZation

levels of 3560%, fertility levels of about 5 childrgrer woman,a growing urbannformal sector

because the urban labour force relative to the rural labour force is growing without a significant

increase in the size of the manufacturing sector (whichid% of GDP), the GNl/cap is at $1000

4000 and HDI is 0@.57. Thethirdclu&NJ A& af F GSNJ dzNB I yAaSNEE O2 YLINR
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East Africa including Ethiopia, Kenya and Tanzania. Although less than a third of the population lives
in urban areas and fertility is at 6 children per woman, the urban and fertility transitiotmese
countrieshave begun, and structural transformation is proceeding apace as developmental states
actively promote industrialization in economies where manufacturing is still leli2¢4 of GDP).

GNil/cap in these countries is $108600 and HDI vaés are at 0.3®.54. The fourth cluster are the
GFIANI NRIFyaég O2YLINRAAY3TA yAyS O2dzyiNASa 02F0GSy Iy
urbanization levels at around 30%, fertility at 6 children per woman and a predominantly agricultural
economy vith a large informal urban sector, GNI/cap does not exceed $1900 and HDI values are at
0.4¢ 0.34. The fifth cluster includes the natural resouli@sed countries comprising 13 countries

that have generated significant surp&ssfrom resource extraction see of whichhave been re

invested in urbanization (especially in the capital cities). Urbanization levels in these countries are
quite high at 4678%, fertility rates remain quite high but within a wide rang€ (@hildren per

g2YlL Y0 | YR | Fiblikod tirlGDRIENdVE3 %) GENI/cap is also wide ranging from
$500-20000, and HDI values are highly variable across this cluster of countries.

Figure 6.11. Urbanisation levels and total fertility rate by typology
of African countries

% Diversifiers O Early urbanisers <> Late urbanisers @ Agrarians A Natural resources-based
Total fertility rate, 2010-15
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Note: Natural resources-based countries are not clustered in the figure because they are more scattered across
the board. The history and ability of states to invest resource rents can have implications for their development.

Source: UN DESA (2015, 2014).
StatLink m=r http://dx.doi.org/10.1787/888933350624

(Source: African Development Bagtkal 2016:157)

The implication of this new clustering of African countries according to urbanization and fertility
levels is that it reveals a fairly strong correlation between diversification and urbanization. The
urbanization patterns in the resourdsmsed countries cannot be clustered suggesting that where
choices are made to reinvest resource rents in urban development, this could enhance urbanization
rates. What this analysis does not make clear is the precise relationship between diversification and
urbanization: does the former determine the latter, or vice a versa? To answer this we need to
address the discussion about agglomeration effects.
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Although the absence of coherent urban development policies in Africa reflects the fact that
geography hayet to be recognised as significant in mainstreanicafreconomic thinkin@Parnell

& Pieterse 2014y contrast there is now a widely held assumption in global mainstream thinking

that functional spaces really do positively affect economic graManitor 2009; World Bank 2009)

From this perspective, urbanization in Africa is presented as a panaitbaities providing the

platforms for economic growth and developmeithis evidence reflected in Figure ??? above seems

to corroborate this general asmption. However, as Turo014)demonstrates, the empirical

evidence that urbanization has positive effects on economic development is by no means conclusive.
The mounting evidencé&om the African contexsuggestshat what mattersis not just

agglomerdion per se(which is happening as economies diversify as the evidence presented above
suggests)but in particular the quality and efficiency of the urban environments that urbanization
makes possible within particular conteX®urok 2014)This, in turnis dependent on the evolution

of a set of developmental institutions mandated to govern cities in ways that engage and include the
urban poor in programmes that are designed for particular contexts with each characterised by
unigue economic dynami¢®anell & Pieterse 2014However, following Buckle§ Kallergig2014)

GKS O2Y06AYSR STFTSOG 27T | FNaAhBlorRaly wimk faliddz@manygND | y A T |
cases norexistent) urban governance institutions means that Africies are currentlyn reality

Wo AYRAY 3 ob-2agharindidpcteyitial @n@blers ok, SST/green industrializatiasenvisaged

by the UNCTARNnd UNECRepors cited above

The UN HabitaBtate of the African Cities Report 20dddresseshis more qualitative challergy

when ithighlights the need for structural transformation of resource intensive, extractive and

agricultural economies in Africa, and the role that African cities and their growth trajectories can

play in this respect. It emphasizes bdtie role of cites in Africa al) binding constraints on

growth, as well as (2) the existing and emerging potentials within African cities to contribute to

sustainable, macreconomic structural transformation. It argues that recognising both the
constraintsandpotenti f & @A GKAY | W& dzadds lighydn eh&kdy factars@hatl.JS NA LIS O
couldbring about more sustainable urban growth trajectories on the continent,@o@oses that a

WMBY | 3 Aof/shisyamable urban transitions in Africa is necesgdly Hattiat 2014) To this end,

economic diversification requires the careful consideration of all the technology and urban

infrastructure options that are availabjes well as emerging and new economic activity areas and

niches that are less resource intensisefore commitments are made; so that countries can avoid

locking themselves into investment patterns that exacerbate resource depletion and ecological
degradation(UN Habitat 2014:20)n upgrading and expanding African cities, there is an opportunity

G2 S LIFNR3IE KSR 2F GKSANI Y2NB Sistaindbeirda KSR 02 dzy
resourceefficient urban designs, infrastructures, technologies and services from the(iStert

Habitat 2014:47)In many cases, lotech interventions that are cheap dreasy to maintain may be

more appropriate for diversifying local economies than imported g solutionUN Habitat

2014:20)

It follows, therefore, that the African urban transition must recognize that the dysfunctional

geographies and governancé ¢ YA O&a 2F OAGASa INB Ay FI Ol WoAYyR
transformation, while at the same time they also hold the key to sustainability transitions. A theory

of urban transition that is appropriate to the African context must, therefore, conasfieeset of

urban regimes that respond to these twin landscape imperatives of a spatially conscious structural
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transformation that also recognizes the significance of sustainable resource use over therfang
For this it will be necessary to incorpoeadn understanding of urban metabolism.

6. Urban Metabolism as the Key to Greening Cities
What is Urban Metabolism?

Cities have traditionally been designed on the assumption that there is an unlimited supply of
resources and unlimited land and air spat@sdumping wastes. The result is global warming from
carbon emissions, global resource depletion and degradation of the biodiversity upon whichcall life
including human life; depends. As a result, a grdeastainablecity can be defined as a city that
restores biodiversity, reduces carbon emissions to a minimum of 2 tons of CO2 per capita, and
massively improves resource efficiency (i.e. the total quantity of resources required by the city per
unit of economic output and per capita to grow and develsp}hat average resource consumption
per capita levels out &@-8 tons Resource efficienay2 NJ g Kl G OFy |t a2 o6S OFffSF
¢ actually holds the key to decarbonisation and ecosystem restoration: by requiring less to do more
and wastinghothingwhile increasing the use of renewab]eities become less carbon intensive and
less destructive with respect to biodiversity. But for resource efficiency, we need to know how to
calculate the quantity of resources required by a city. This is winatterial flow analysis and its
application to citieg; urban metabolisnt comes in.

The systematic application of Material Flow Analysis (MFA) to theegign has started to generate
some sophisticated frameworks for grasping the complex empiricgemics of resource flows
through (mainly developed world) citié®r recent examples see Barles 2009; Barles 2010; @bsta
al 2004; Fernandez 2007; Kennestyal 2007; Weisz & Steinberger 201f)t with suggestions for
application to developing countryties (Robinsoret al2013) A number of cases have been
published that demonstrate the robustness of what has now come to be called the Urban
Metabolism (UM) methodolog{Barles 2009; Brunnet al 1994; BurstromBrandt, Frostell and
Mohlander 1998; Daxbeak al 1997; Faist Emmenegger & Frischknecht 2003; Hanetredi2006)

The difference between countries and cities is that the latter are open systems that will always
require sources (of resources) and sirfiks (vastes) that are located outside their borders. For
example, a substantial proportion of the wastes generated by the city are eventually exported out of
the city either into the wider region, or beyond. Also, Domestic Material Consumption (DMC) of
resaurces in a city is equal to Domestic Material Input (DMI) minus what is exported out of the
system. (DMI comprises both locally extracted and imported materials.)

The advantage of these methods is that they make it possible to identify and distinguisbemet

the differentiated direct and indirect flows that get sourced from within and beyond the city, then
get conducted through the city with some ending up as net addition to stocks (NAS), and then
moving into or beyond the city as wastes, goods and sesvit is, of course, urban infrastructures
which primarily conduct these flows. For example, the DMI/capita for a city where mobility is
dominated by the private car in what are usually sprawled out urban forms will be much greater
than the DMl/capita irtities that have an excellent public transport system embedded within a high
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density urban form. The same applies to density: the more dense the city (i.e. the higher the number
of people per hectare), the more resource efficient the city will be (i.es wiiresources per capita
will be lower).

The most significant outcome of the application of UM is that it facilitates trembedding of
urban systems within the wider nexus of ecological services (e.g. water supplies, soils, air quality,
landfill spae) and natural resource extraction (such as, for example, fossil fuels or building materials

GKFG OFy 6S RNI g6y FNRBY VYdzZ GALIX S &a2d2NODSavod ¢KAA

systems with the natural systems that support thera preconditionfor considering real actually
existing sustainability intervention3 his effectively recognises that decoupling urban growth from

A

rising use of constrainedandndiB Yy Sg 6 f S NBaz2dz2NOSa sAff RSLISYR 2y

WdzND I y & & & (i 8ndantandirehewslde NdSourkedsources.
Resource Profile of African Cities

What follows below is the first ever presentation of the most extensive data research done to date to
compile the first resource profile of African Cities (Currie 201H)e resarce profile of 120 African
cities was derived using various data sourCHse number of cities sampled from each region is
somewhat proportional to the total populations and urban populations in each region. Of the 120
cities included in Annexure, A6 ae capital cities, 44 are the single prime city in their country, 43 are
coastal cities, 38 of which are described as international ports by World Port Source
(www.worldportsource.com), and five are island cities. The aggregate material and energy iesensiti
for the sanpled cities are ranked in this Annexure

To draw outthe strategic patterns from théstin Annexure Ait is necessary to cluster African cities

by the key resource indicators used in UM. Cities were clustered by levels of foasiieddctricity,
construction material, biomass and water consumption, and carbon emissions. Table ?? shows the
resource profiles for the 10 clusters of cities, organised by speculated progression along the socio
metabolic transition, with median total mateti consumption displayed. Groups 1 to 3 are deemed
resource poor, groups 4 to 7 are in transition and groups 8 to 10 are resource sufficient (on average,
ignoring inequality i.e. does not mean everyone has sufficient in these cities). The red lines
demonstate the median or most typical level of consumption by members of each group. The pink
area shows the range cbnsumption levels, which demonstrates the robustness of the range of cities
included in each group. In other words, large ranges suggest fteatities may be less similar in
resource profile, such as in Group 10, than those with low ranges, such as group 3 or 9.

The groups can be described as follows:

Group 1. These cities show low consumption of all materials except biomass and water. This
suggestdimited industry and low incomes in these cities. The range for construction
materials and fossil fuels suggests that these cities are growing fast.

Group 2. This group of cities shows the same resource profile as group 1 but with low water
consumption.

2. All the data referred to in this section is derived from this Masters thesis. The detailed methodologies and
data sources used can be found in the Masters thesis that can be downlbédedsaeholar.sun.ac.za/
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Group 3. This grop is made up of exclusively Nigerian cities, still primarily biomass dependent, yet
with medium fossil fuel consumption and medium construction materials to suggest a
FIL&aGSN) AINRPoAyd SO2y2Yed ¢KS AKSSNI aATS 27F
magnitude, despite these cities being some of the most resource intense cities on the
continent.

Group 4. These cities show medium consumption of biomass, water and electricity, and low to
medium consumption of construction materials and fossil fuels, with medawncarbon
emissions. This suggests these cities re making use of electricity, most likely from
hydroelectric generation.

Group 5. This group shows medium atbund energy consumption and medium consumption of
construction materials, with mediurhigh biomass consaption and mediurdow water
consumption

Group 6. Like group 5, these cities show medium energy consumption, metlighm biomass
consumption, yet with mediuatow construction materials and medium high water
consumption.

Group 7. This group shows medium consumption of biomasctricity, fossil fuels and medium
low consumption of water and construction materials.

Group 8. This group is almost the same shape as the national resource group 8, and includes cities
from the same countries, with the addition of Senegalese cities. It shuegiumiow to
medium consumption of biomass, medium to medinigh electricity consumption,
medium fossil fuel, medium to mediwmgh construction material, and mediutnigh
water consumption.

Group 9. This group is made up of South African cities, which show medi mediunthigh
biomass consumption, high electricity consumption, medium to meeliigh fossil fuel
consumption, mediurhigh carbon emissions, due to coal produced electricity and
abundant private transport in less dense cities, medium to meehigh corstruction
materials and medium to mediwhigh water consumption.

Group 10. This group is made up of outliers who, between them all, account for the largest
consumption of all resources. Swazi cities show the highest consumption of water and
biomass, Victoria, in Selyelles, consumes the most energy, and Malabo, in Equatorial
Guinea, consumes the most construction materials.
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Table ?7?: Typology of African cities, produced using hierarchical clustering of resource indicators per capita

Group 1-4.9 ton per cap
Bio

H20 El

™ TE

Con FE

Cco2

GBBissau, GiConakry, MAD
Antananarivo, MAD
Mahajanga, MAEBamako,
MALIGao, NdMaradi, N4
Niamey, SEreetown, S©
Hargeisa, S®™ogadishu

Group 6- 7.9 ton per cap

Group 3- 3.9 ton per cap

Bio

Group 2- 3.5 ton per cap
Bio

H20 El H20 El

™ TE ™ TE

FF Con EE

Con
Cc02
NG-Abuja, N&enin City, NG
Ibadan, N@lorin, NGKaduna,
NGKano, N& agos, NG
Ogbomosho, N@ort Harcourt,
NGZaria

Cco2

BFBolo Dioulasso, BF

Ouagadougou, BBujumbura,

BUGitega, CABangui, CH
Moundou, CHN'Djamena, CO
Moroni, DReEBandundu, DRC

Kinshasa, DRGubumbashi,
ETHAddis Ababa, EFTMek'ele,
GAMBanjui, LMonrovia, RW

Gisenyi, R\WKigali, T@.ome,

TOSokode

Group7 - 3.8 ton per cap Group 8- 9.7 ton per cap

Group 5- 6.2 ton per cap

Bio

Group 4- 3.8 ton per cap
Bio

H20 El H20 El

™ TE ™ TE

FF Con EE

Con
C02
BECotonou , BEPorto Novo,
CADouala, CA’aounde, BDJ
Djibouti, GHAccra, GFKKumasi,
GHSekondiTakoradi, KE
Kisumu, KBMombasa, KE
Nairobi, LEMaseru, SSuba,
SUKhartoum, SkNyala, UG
Kampala

Cco2

CDi{Abidjan, CDI
Yamoussoukro, ERsmara,
MAL-Blantyre, MALLilongwe,
MZ-Maputo, MZNampula, TZ
Dar es Salaam, bdoma, TZ
Mwanza, TZanzibar, ZXitwe,
ZALusaka, ZANdola

Group 9-11.6 ton per cap Group 10- 23.2 ton per cap



Bio

H20 El

™ TE

Con FF
co2
GABLibreville, GABortGentil,
MN-Nouadhibou, MN

Nouakchott, ZBulawayo, ZI
Gweru, Harare

Bio

H20 El

™ TE

Con FF
C02

AN-Huambo, AN_Luanda, CV
Praia, RBrazzavilleRCPointe
Noire, STSao Tome

Bio

H20 El

™ TE

Con FF

Cco2

AL-Algiers, AfConstantine, AL  SACape Town, SAThekwini,

Oran, EGAlexandria, EGsyut,
EGCairo, E&-ayum, Eort
Said, L\Benghazi, L-Yripoli,
MG-Casablanca, MEes, ME
Kenitra, M@GMarrakesh, M€
Rabat, MCTangier, Sbakar,

SEThies, TkBfax, TeBSousse,

TUTunis

™

Bio

H20 El

TE

Con FF

Cco2

SAJohannesburg, SA

Tshwane

Bio

H20 El
™ TE

Con FF
C02

BO-Francistown, B&saborone,
EQGMalabo, MSPort Louis,

Mangaung, SAlelson Mandela NAWalvis Bay, NAVindhoek,
Bay, S/Stellenbosch, SA

SW-Manzini, SWMbabane, SY
Victoria
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Unsuprisingly, resource and energy consumption correlates with the level of economic development as measured by GDP. Babtsn8Patds how resource use (in
tons) and energy use (in MWh) per unit of GDP output (1 US Dollar in value) tends to incréesevasall GDP of the city goes up. However, it would be incorrect to
assume that GDP growth is the ONLY determinant of resource use gr@itiate zone (which determines heating and cooling requirements) and density (which

determines how efficiently resurces are used) also play a key role. However, GDP growth is the most important overall driver.

Table ?7?: Typology of resource consumption by {p@it-GDP measure

Group 1- 89 t/USD- 29
MWh/USD

Bio

H20 EL

™ TE

Con FF
C02
AN-Huambo, ANLuanda, CV
Praia, EQ®/lalabo, GAB

Libreville, GAPort-Gentil, RE
Brazzaville, RBointe-Noire

Group 6-455 t/USD- 27
MWh/USD

Group 2- 226 t/USD- 43
MWh/USD

Bio

H20 EL

™ TE

Con FF
C02

ERAsmara, N&Abuja, NG
Benin City, Ndbadan, NG

llorin, NG-Kaduna, N&ano,
NGLagos, Né&gbomosho, NG
Port Harcourt, N&aria, SL

Freetown

Group 7- 340 t/USD- 34
MWh/USD

Group 3- 166 t/USD- 27
MWh/USD
Bio

H20 EL

Cco2
L¥Benghazi, L-Yripoli, SACape
Town, SAeThekwini, SA
Johanneshburg, SMangaung,
SANelson Mandela Bay, SA
Stellenbosch, SAshwane

Group 8- 349 t/USD- 35
MWh/USD

Group 4- 134 t/USD- 37
MWh/USD

Bio

H20 EL

™ TE

Con FF
C02

CHMoundou, CFN'Djamena,

DRGEBandundupDRCGKinshasa,

DRGLubumbashi, R¥Gisenyi,
RWKigali, StKKhartoum, UG
Kampala

Group 9-480 t/USD- 43
MWh/USD

Group 5- 239 t/USD- 27
MWh/USD
Bio

H20 EL

™ TE

Con FF
C02

BFBobo Dioulasso, BF
Ouagadougou, BBujumbura,
BUGitega, CABangui, ETH
Addis Ababa, ETMek'ele, GUY
Conakry, MABANntananarivo,
MAD-Mahajanga, MALI
Bamako, MALGao, NdMaradi,
NI-Niamey, TDar es Salaam

Group 10- 266 t/USD- 38
MWh/USD
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Bio

H20 EL

™ TE

Con FF

C02
CADouala, CA’aounde, CBI
Abidjan, CD¥Yamowssoukro,
ZAKitwe, ZALusaka, ZAdola

Bio

H20 EL

™ TE

Con FF

Cco2

BECotonou , BEPorto Novo,
CGOMoroni, GBBissau, GH
Accra, GFKumasi, GFbekondi
Takoradi, KIEKisumu, KE
Mombasa, KEairobi, SE
Dakar, SHhies, SSuba, SU
Nyala, TADodoma, TAMwanza,
TZZanzibar

Bio

H20 EL

™ TE

Con FF

Cco2

BOFrancistownBO-Gaborone,
LEMaseru, MALBIlantyre, MAL
Lilongwe, MAViaputo, MZ
Nampula, NAValvis Bay, NA
Windhoek, S\AManzini, SW
Mbabane

Bio

H20 EL

™ TE

Con FF

C02
DJDjibouti, GAMBanjui, L1
Monrovia, MNNouadhibou,
MN-Nouakchott, STSao Tome ,
TOLome, TGBokode, ZI
Bulawayo, ZGweru, ZHarare

Bio

H20 EL

™ TE

Con FE

Cco2

AL-Algiers, AfConstantine, AL
Oran, EGAlexandria, E@syut,
EGCairo, E&ayum, E&ort
Said, M@Casablanca, MEes,
MGC-Kenitra, MGMarrakesh,
MC-Rabat, MCTangier, MS
Port Louis, SYictoria, TUSfax,
TUSousse, TJunis
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Bio

H20 EL

™ TE

o2
SOHargeisa, S™Mogadshu,Group 11- 4081 t/USD; 64 MWh

Itis, of course, possible to cluster African cities by similarity of population, population density,

cooling degree days, heating degree days and per capita GDP. Based on lessons from the global
resource typology ofittes (SaldivaiSali, 2010; Fernandez et al., 20%8) well as arguments from
Krausmann et a[2008) Barleg2009) Satterthwaite(2009)and Weisz and Steinberg010)

these variables give strong indications as to the likely level of resource consumption. Table ?? shows
the 10 resultant groupings of cities along with brief dgstons.
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Table ??: Typology of African cities by similarity of predictor variables

Group 1

Group 2

Group 3

Group 4

Group 5

Group 6

Group 7

Group 8

This goup contains very smallo smaltsized cities of low density, with low
population growth. The cities are in quite variable temperatures and shc
medium to very high incomes

BOFrancistown, B&&aborone, LiMaseru, NAValvis Bay, S&tellenbosch,
SW-Manzini, SWMbabane, TkBousse, ABweru

This group contains very small to small cities of low density, with low
population growth. The cities are in constantly hot temperatures and shc
medium to very high incomes

CHMoundou, CEMoroni, CVPraia, EQ®lalabo, GABPort-Gentil, MSPort
Lauis, STSao Tome , SYictoria

BUGitega, DRBandundu, KiKisumu, MAEMahajanga, MALGao, MN This group contains small cities of low density, with low population grow
Nouadhibou, SEhies, T&okode, TDodoma, ZBulawayo The cities are in somewhat variable temperatures and show low incom

This group contains medium cities of low density, with medium populatit
growth. The cities are in somewhat variable temperatures and show lo
incomes

BFBobo Dioulasso, BBuagadougou, GAManjui, GBBissau, MAL
Blantyre, MALLilongwe, MAMaputo, SSluba, StKhartoum, ZHarare

AL-Algiers, AfConstantine, AOran, DDjibouti, DR& ubumbashi, EG
Alexandria, E@syut, EGCairo, Ed-ayum, E@ort Said, ERsmara, ETH
Addis Ababa, EFMek'ele, KENairobi, MABAntananarivo, M&asablanca
MGCFes, MEMarrakesh, METangier SUNyala, ZA_usaka

This group contains mostly medium to large cities of medium to high den
with medium population growth. The cities are in quite variable temperatt
and show low to medium incomes

AN-Luanda, CABangui, CHN'Djamena, L-Yripoli, MN-Nouakchott, MZ
Nampula, N&enin City, Na&badan, N@lorin, NGKaduna, NG
Ogbomosho, NNiamey, R@razzaville, RointeNoire, RWKigali, TZ
Zanzibar

This group contains mostly medium or large cities of medium density, w
medium population gowth. The cities are in somewhat variable
temperatures and show low incomes

This group contains medium to large cities of medium density, with hig
populationgrowth. The cities are in somewhat variable temperatures an
show low incomes

AN-Huambo, BtBujumbura, CA’aocunde, MALBamako, N&Abuja, TDar
es Salaam, TMwanza

This group contains medium to large cities of low density, miédium to
high population growth. The cities are in constantly hot temperatures ar
show low to medium incomes

BECotonou , GARIibreville, GFAccra, GHKKumasi, GFsekondiTakoradi,
LFMonrovia, TGLome, U&Kampala
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L¥Benghazi, M&enitra, MCRabat, NANindhoek, SACape Town, SA This group contains medium to large cities of low density, with mediun
Group 9 eThekwini, SAlohannesburg, SMangaung, SAlelson Mandela Bay, SA  population growth. The cities are in quite variable temperatures and shc
Tshwane, TUSfax, TUlunis, ZAitwe, ZANdola medium to very high incomes

BEPorto Novo, CAouala, CDAbidjan, CD¥amoussoukro, DRKnshasa,
Group GUConakry, KiIMombasa, N&ano, NG agos, Né&ort Harcourt, N&
10 Zaria, NMMaradi, RWGisenyi, Sibakar, SlEreetown, SéHargeisa, SO
Mogadishu

This group contains medium to very large cities of high density, witlfiune
population growth. The cities are in somewhat variable temperatures ar
show low incomes
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Based on the typical predictor variables elucidated in the literature, the following resource profiles
are expected from each group.

Group 1: With medium to ery high incomes and low density, it is expected that such cities will
show high fossil fuel consumption in the form of transportation, and a large proportion of electricity
as energy carrier. Low population growth suggests that there will be less relisncenstruction
materials for building new stock. Due to climate, this group of cities is likely to spend energy on both
heating and cooling.

Group 2: This group is similar to group 1, except that its climate indicators suggest it will spend more
energyin cooling.

Group 3: Low incomes in small cities suggest higher reliance on biomass as the primary resource. As
they are smaller cities, they may not reap large benefits of scale, so may show higher per capita
consumption of materials than their largerwaterparts. Variable temperatures suggest expenditure

of energy on both heating and cooling.

Group 4: These cities should show a similar profile to group 3 but at slightly larger magnitude, due to
larger city sizes and increased population growth.

Group 5 These cities show low to medium incomes, suggesting that fossil energy may be becoming
competitive with biomass. Their mid to high density suggests that energy will be spent more on
industry than transport, and very variable temperatures suggest a largeortion used for thermal
regulation. Medium population growth and medium income suggests more need for construction
materials for formal building developments.

Group 6: Like group 5, these cities will expend more energy on industry than transit,eyktvih
incomes suggest that industry is still agricultural or extractive, and yet to fully diversify. Biomass will
still be the predominant resource consumed, though medium growth rates suggest the occurrence of
more construction to accommodate new peoplehether formally or informally.

Group 7: These cities will show the same profile as group 6, but with higher growth, they should show
higher consumption of construction materials. Low incomes may mean that more informal
construction is taking place.

Group8: Low to medium incomes suggests a transition from biomass reliance to fossil fuel industry,
and low density suggests large proportions of fossil fuels used in transit. However, this may be reduced
by less widespread reliance on private transport. IniBemd Burkina Faso, for example, motorbikes

are the predominating vehicles and minibus taxis are common in all these cities. As income increases,
occurrence of more private vehicles will push up fossil fuel consumption and carbon emissions. High
population growth suggests high construction needs, though this will be more pronounced in the
higher income cities. Consistent heat suggests more energy expended on cooling, though this is also
tied to income.

Group 9: Like group 8, these cities will expend nerergy on transit, though higher incomes suggest
more private transportation, so higher fossil fuel consumption. This group will likely use more
construction materials too, despite only medium growth. This is because higher incomes indicate
more formal tyges of construction. Variable temperatures and high income suggest large amounts of
electricity spent on thermal regulation.

Group 10: These cities show larger hagnsity cities, which suggest that benefits of economic
agglomeration will reduce per capitaaterial consumption and low income means that less energy
will likely be expended on transportation. These cities will show high biomass consumption and,
despite high construction needs due to medium population growth, low to medium formal
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construction naterial consumption is expected. Consistent heat suggests that some energy is
expended on cooling.

Towards sustainable urban metabolisms

This analysis raises an obvious question: what is a sustainable urban metabolism? According to the
International Resorce Panel, the metabolism per capita ranges from approximately 35 tons per capita
in low density developed industrial economies like North America and Australia, through to 16 tons
per capita in high density developed industrial economiessasoimmon inEurope, through to
industrialising developing economies like South Africa and BrtaZf tons per capita, while China is

at 8, and India and Ethiopia are at 5 tons per ca@itee Figure ???These averages mask the fact that
consumption in cities is @her (often double) than average consumption for the country.
Nevertheless, it was possible for the IRP to propose that taisadble level of consumption &ound

8 tons per capitdFischetKowalski & Swilling 2011)

Figure 2.4. The global interrelation between resource use and income (175 countries in the year 2000)
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Using the clusters described irable ?? Typology of African cities, produced using hierarchical
clustering of resource indicators per capitthis means that cities in Group,B can increase their
resource consumption per capita to about where Group 9 cities are located, while@nosp 10

cities will need to cut average consumption down. If conventional urban infrastructures and land uses
are promoted (private cars, low density, fossil fbeked energy, limited waste recycling etc), then
urban development will not be resourcefiefent and low carbond African cities will end up looking

like Wesern cities (i.e. between 16 and 30 tons per capita)

Using the UM approach, this section has depicted African cities in terms of their resource and energy
consumption. A clear patteris that resource and energy consumption increases with economic

growth. However, climate zone (which determines energy requirements for heating and cooling
depending on affordability) and density (which affects tons of materials per capita) are also
detemining factors (but due to space constraints this data could not be presented here). What this
analysis does not reveal is that resource consumption depends on infrastructure provision.
Infrastructures conduct the resource flows through urban systemsdhatequired by households,
businesses, community and public services. Infrastructure backlogs will obviously limit resource
consumption and, more importantly, hamper economic growth. It follows, therefore, that as African
economies develop further ands more resources become available for investments in urban
infrastructure, the key challenge will be to specify an appropriate set of infrastructures within an
FLILINBLINAF GS dzNBFyYy F2NXY O0A PSP RSy ackrélaivelp wefl 2 dzi K !
developed, butt & NB O23IYyAASR Ay {2dziK ! FNAOI Qaheywei@SaANI (S
not designed to sustainably use resources and South African cities have been allowed to sprawl
outwards in extremely inefficient wayH.is for this reason thaBouth Africa is not a gdamodel for

how to build a sustainable Africaty. This will be a surprising conclusion for many African decision
YI1{SNB ¢gK2 2FGSYy NBTFSNI G2 {2dziK ! TNAOI Qa dzNbB Iy A
be a gave mstake in a world transitioning to lowarbon resource efficient economies
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7. African Urban Pathways

A productive way to anticipate the future of African urbanism is to construct what could be called
urbanisation pathway$o facilitate ways of thinking tlmugh preseniday interventions. This is done
here bydeploying four madaip signifierghat serve as a bridge between urban trends analysis and
propositional thinking. The hope ikdt these signifierprovoke new ways of thinking and seeing to
reveal theemergence of organic innovation, often as a result of attending to necessity. It is possible
to evoke the dilemmas and possibilities of African urban futures around four M words: makeshift,
mesmerizing, mindless and malleable urbanisms.

Makeshift urbansmRSy 2 1S4 gKI G A& AYONBlFaAy3afte dzyRSNERGZ22R
This includes the routine practices, social relations, social bonds and anxieties that constitute daily
survival, sociality and aspiration by urban majorities. In particitlaryokes the urban majorities

lives are completely overrun by informality.e. where one lives; how food gets put on the table;

how essential services are tapped and maintained; and how one gets from A to B without paying an

arm and a leg. The sociologissef Bayat presciently refers to these practices and dispositions as the
GSYONRIF OKYSyild 2F GKS 2NRAYINERE o.Fe&ld wnnnoo { A
aspirations of the majority of the population, it arguably constitutes the primary foroitpf

building in Africa and as such demands most of our intellectual and aesthetic attention, not least

because it has been overlooked for so loRghm the perspective of the analysis thus far, what

matters is how the social energies that drive makeshiftanism are mobilized and harnessed to

help catalyse the kinds of urban metabolic configurations that will reinforce green industrialisation.

On the other end of the spectrum is a growing phenomenon that can be descrilmedsaserizing

urbanism Thisconveys the decontextualized, eliteiented investments in enclave living,

sometimes with impeccable green building credentials and increasingly adorned with smart city
armatures. As African cities become more and more attractive landing pads for dpecula
AYGSNYFGA2yFE OFLAGIES GKSNB Aa | INRBgAYI | LIISGA
developments in evidence from Kinshasa, to Lagos, Dar es Salaam, Johannesburg, Luanda, among an
evergrowing list. Even though these glamour projects are gettifot of media and scholarly

attention, they still represent a small fraction of the total built environment investment across

African cities. However, their power lies in colonising the imagination of urban leaders and national
policy makers. There iscesperate need to peel back the layers of seductive gloss to reveal the true
urban cost of these fantastical schemes, while using their symbolic importance as an entry point to

tell different stories about other possible futures. This requires the ensrgiepeculative design

and art to do their work of deconstruction, satire anddescription. It is important to elide the

temptation to simply critique these maedap schemes for the folly that they are on the surface.

Instead, what they demand is a cread engagement that plays along in order to make room for

much more interesting and resonant possibilities that can, over time, divert the wasteful

investments of mesmerizing urbanism towards more interesting ways of building, movement and

living together.n particular, one can anticipate that a lot of the mesmerising schemes will

experiment with smart city and green building technologies and be forced to confront the tough
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landscapes of African cities and climate. The inevitable failures that will véifiuitold important
clues about how best to be creative about the limitations of coakitter urbanism.

A growing trend is what could be calledndless urbanisnhis involves the reproduction of a type

of maltbased suburban sprawl (often via secusdstates) that has been perfected and normalized in
the South African context (heavily influenced by American styles of suburban sprawl). Aimed at the
lower and sometimes the upper ends of the expanding middle class market, mindless urbanism is
replicated ly property developers and their tightly connected banking partners who provide the
working capital and housing mortgages. It is mindless because it is an uncreative mplfati

tried and tested mode ofloing urban development that has dominated Soédhica in particular

over the last three decades or so, now translated by many South African property developers into
the African context. It is not mezmerising because it does not pretend to be; eseed, it does

not pretend to be anything other thamza i W (i AtSblaydaesgvisvipat allows it to be seen as
Yy 2 NIhe drigemof mindless urbanism is purely finandiath the property developers and their
bankers need scale to ensure that the replication of a large number of similar units nakastie

fact that profit margins per unit are now much lower than they used to be until the 1990s. For this
kind of urbanism to work, the middle class spend needs to be redirected away from traditional
streetbased markets into malls dominated by rethkins backed/funded by financial institutions
who, in turn, prefer to fund large mall developments rather than developing the expertise needed to
make funding decisions for smaktale projects embedded within complex urban tenure
arrangements that canndte easily securitized consequence of both mezmerising and mindless
urbanism is thatlecisionmakers are increasingly favouring speculative projects and are thus
allocating all available resources for urban infrastructures and public facilities th&bnea these

two forms of urban life, leaving nothing or very little for addressing the imperatives of the makeshift
city. However, instead of progressive urbanists running for the hills, this confluence of thought,
investment and imagination should be efthed as an opportunity for thoughtful, critical and playful
engagement.

The final naming conceptgalleable urbanismThis denotes the aesthetic and political practice to
obsessively search for an alternative paradigm or horizon line for Africas,aithich can only arise

from a deliberate articulation of makeshift, mesmerizing and mindless urbanisms with the intent of
subverting the latter two categories in the interests of the first, producing a creative hybrid:

malleable urbanism. These-existhg and overlapping urbanisms that constitute the unruly African

city demands an agonistic rubbing together in order to generate enough frisson to give birth to

newly imagined alternatives. The discourses of urban management, governance and urban order will
never deliver us to this space of agonistic creativity. It demands an artful and desigd

invocation of new possibilities. Most importantly, it empowers one to think differently, and more
propositionally, about the emergent conditions in African aitie

Conceptually it is useful to distinguish between two vital scales of spatial organisation and resonance
that co-constitute the African citand along which the four Ms need to be understoddl the

intimacy of the local neighbourhood comprised of sti public infrastructure, houses, businesses

and common areasnd 2) cityregional systems that cohere environmental catchments and

economic agglomeration. The green African city has to emerge at both scales, and most importantly,
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creatively articulatehese scales of city making to be a genuine force of souaitiral
transformation.

It is selfevident in the developing world that viable cities require a growing economy that provides
expanding opportunities for work, access to wellbeing and the piisgiof productive investment.
However, economic expansion is fundamentally dependent on infrastructure systems to ensure that
goods, services and people can circulate in order to enact their intentions and perform exchange and
value creation. In the alesice of such infrastructures, economic life becomes predominantly
compensatory, inefficient and lacks the prospect of productivity grawtie elixir of prosperity.
Infrastructure, especially renewable energy, and optimal connectivity via information

commurication technologies and physical transport systems are thenmagotiable foundation

stones for a green African city.

However, with the exception of North African countries and South Africa, most urban areas across
the continent confront a completely dérent reality: the majority of citizens live informally (in
makeshift slum conditions) due the absence of sufficient affordable infrastructures. Most of these
families cannot escape these conditions because they are trapped in erratic informal employment
that yield extremely low incomes and poor health, making most Africans the wounded, working
poor; in other words, predominantly informal economies make informal living the only viable
prospect for most Africans. A particularly pernicious outcome of tlerato is that these

conditions reinforce a tiny tax base that is completely dwarfed by the scale of the public investment
challenge. The inevitable result is a fraught political economy of urban governance and management
that is dominated by powerful etminorities who ensure that the limited public resource envelop is
redirected to economic infrastructure investments that simply reproduce the status quo
(mesmerising and mindless urbanisms) and at the expense of the needs of the urban majority and
informal businesses. As one can predict, this essentially producesfalilifig dynamic whereby
growing urban needs continue to outstrip supply, reinforcing the imperatives of urban elites to
capture as much of the public purse for their own interests, tingaislands of connectivity and
prosperity in a sea of disconnected communities and businesses.

Yet, despite this rigged game, hundreds of millions of Africans get on with their lives, keeping
multiple investments in play mediated through complex, ovepiag (and opposing) social networks
and attachmentgSimone 2004)In this practice of making a living and community in the city,
households and various forms of collectivity continuously work the edges of the go&s#ahsure

some modicum of access to the bare essentials of a dignified life: food, affordable micro loans,
trading strategic information in exchange for air time, a supportive hand to repair a damaged roof or
brittle wall, and so on. The fundamental knlegge and political challenge is to pay respectful
attention to what people are doing as they build their cities through the sheer acts of survival and
hustling. By analysing these practices through the lenses of radical localisation and regional
innovation networks, we can begin to discern the ingredients of the green African city.

Through this analytical approach, we can now further specify the meaning of radical localisation as
neighbourhood level projects or initiatives that seek to establish cldsep economic activities at

the micro scale that simultaneously provide for environmental, material, social and economic needs,
especially in very poor areas. By definition these initiatives are culturally specific but also reflect a
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logic that can easilydbadapted by another community and made their own through
experimentation that can lead to continuous refinements. Regional innovation networks point to the
backbone of the green city: citggions (or smaller scale towsentred agglomerations) committed

to low-carbon, resourceefficient and inclusive growth paths working in concert to consolidate intra
African trade and solidarity. Key environmentally sensitive infrastructure systems in the domains of
energy, water management, mobility, and ICT can acatdasity-based regionalism. The elegance of
these mutually reinforcing scales is that it obviates the need for rigic-furts but at the same

time underscores the value of strategic roadmapsich as National Urban Policies (see below)

that provide an orientation for how different experiments and innovations can best be articulated
and horizontally distributedEvanset al2016) Moreover, they point to the beginning of a new

urban sensibility and disposition thaiill only grow in visibility ancelevance.

8. National Urban Pbcies

The argument thus far is that African structural transformation programmes have hitherto tended to
ignore the developmental role of towns and citiekowever, as reflected in the varisueports

referred to thus far by UNECA, UNCTAD and UN Habitat, this is starting to change. It has been argued
that the design, construction and operation mflleableresouce efficient cities to cater for both

the expanding urban populations and businessnfunctionally coherent and productive spatial
contextsmust become a conceptual and policy foctis this end, urban metabolic analysis needs to
be deployed to understand the resourose patterns in African cities, with special reference to the
desiq of resource efficient urban infrastructures that are technologically and economically
appropriate for a carborand resource constrained world where global poliegiking is guided by

the SDGs. By formalising the physical locations of these householdsigsingsses, new tax bases

will be created to sustainably finance urban development over the mediadongterm future. The
economic functionality, ecological sustainability and liveability of these urban spaces will then
reinforce commitments to tax payents and collection. To achieve this goal a new generation of
National Urban Policies (NUPs) that includes green city guidelines and indicators will be required.
Without NUPs, the macreconomic goals of green industrialisation will not be achieved.

Theevidence suggests that a growing number of African Governments have either adopted or are in
the process of formulating NUPBurok 2015)Turok refers to the survey by UCLGA and Cities
Alliance (Table ???) and concludes positively that 17 (or 1 in 8afHovernments have approved
I GOt SFNIb!té 6KAES p 20KSNAR | NB (Ruok 20K35P)INE OS 4 &
He then reviews the comprehensive NUPs that have been adopted in Ethiopia, Morocco, Ghana,
{2dzi K ! TNAOI | yfRition & b MUPlisdvorth die@ | Qa RS
G¢CKS aAYLX Sad RSFAYAGAZ2Y A& | I2@SNYYSyd adl
towns to make them function betteg economically, socially, ecologically and institutionally
¢ and to help them accommodate tiwre population growth more efficiently and equitably.
It is bound to be broad in scope, offers a vision of a better urban future and encourages
coordination across different departments and spheres of government in order to ensure
that public and privaténvestment decisions are complementary, carefully sequenced and

AAAAA
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Table The existence of national urban policies.
Number of

Type of urban strategy in place countries Country names

A dlear national urban strategy exists, along with the 4 Morocco South Africa

finandal and technical capacities to implement it Senegal Swaziland

A clear national urban strategy exists, but without the 13 Algeria Ghana

capacities to implement it Benin Malawi
Burkina Faso Mali
Cote d'lvoire Niger
Egypt Rwanda
Ethiopia Uganda
Gabon

National reflection on urbanisation is underway, but an 5 Cameroon Nigeria

urban strategy has not yet been defined Guinea-Conakry Tunisia
Kenya

There is no national urban strategy 28 Angola Madagascar
Botswana Mauritania
Burundi Mozambique
Central African Namibia
Republic Sao Tome and
Chad Principe
Comoros Seychelles
Congo Brazzaville Sierra Leone
Democratic Republic  Somalia
of Congo Sudan
Djibouti Tanzania
Equatorial Guinea The Gambia
Eritrea Togo
Guinea-Bissau Zambia
Lesotho Zimbabwe
Liberia

(Source:Turok 2015: 352)

Turok concludes his analysis of the rising number of NUPs on the continent by arguing that the
significance of NUPs sk about addressing the traditional challenges of urban poverty and social
unrest and more about cities as opportunities for generating investirjehs and tax revenues

(Turok 2015:365)Both, however, will require using his description above of NURs LJdzo t A O | y

LINA @I 0SS Ay@SaltySyila

Xo 02yySOGSR Ay

R
aLl 0S¢z o dzi

the preceding arguments, what matters in a carband resourceconstrained world at a time when
policies are guided by the SDGs is how resmefticient the outcome will be. Unless lande

decisions are aimed at achieving densification and urban infrastructure ineess are aimed at
fostering transitoriented developmentdensification.energy efficiency and renewable energy, NUPs
could endup reinforcing the application of outdated low density urban development approaches

GKFG GdSyR G2

NEAYF2NOS AySldza tAdGASa

6 YcShe YSNR & A Y=

Integrated Urban Development Framework (IURRas an explicit commitmenb resource

efficient urbanism for precisely this reason. This has opened up new spaces for innovation in South
Africa, attracting major new public and private investments in TOD, green buildings and renewable
energy. The Addis metro is another similaaewle. In short, NUPs must incorporate a commitment

to resource efficienturbanism.

9. Conclusions and Recommendations
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This chaptethas arguedhat the combining ofmakeshifturbanism for the urban poor, mezmerising
urbanism for a few rich enclaves amdndlessurbanismto capture the middle in neighbourhoods
disconnected from the urban economic mainstretdmat characterizes African cities results in these
cities becomindpinding constraints ogreen industrialization and structural transformatiorF
sustainablestructural transformatiorg green growth to be a viable future developmental

trajectory, it will be necessary to recognize that growth and development takes place within specific
spatial contextghat can be shaped in ways that reinforce a marclusive malleable urbanisrilow
these spaces are configured will profoundly influence the outcome of the structural transformation
programme. If cities are ignored, structural transformation has little chance of success. Fortunately,
an increasing nurrdy of African Governments have either adopted National Urban Policies (NUPS),
or have initiated policy processes to this etfdhese NUPs help to counteract mesmerising and
mindless modes of urban development in favouregource efficienmalleable urfanism, therthey

are definitely a step in the right directiorlowever, it will be necessary to ensure that these NUPs
not only focus on socieconomic imperatives, but also address the challenges of decarbonisation,
ecosystem restoration and resource ei#incy. This is the essence of any green city agenda.

It wasargued that African cities face a unique opportunity: they can invest in urban infrastructures
that replicate thehigh carbon andesource inefficient urban systems thalso degrade ecosystems
that have been implementeth most other parts of the developed and developing ldpor, as
suggestedy the UNECA, UNCTAD and UN Habitat Repogsticipation of where the world is
heading since the adoption of the SDGs in 2@fEcan cities can irest in urban infrastructures that
result in low carbon, ecosystem restoring and resource efficiemiteablecities. To this end it is
recommended that NUPs incorporate a focus on resource efficiency that can guide the design,
construction and operation afrban infrastructures. These infrastructures must ensure that African
cities develop in ways that are resource efficient. This will provide the spatial context for green
industrialization and sustainable structural transformatidhe most immediate andirkct action is

to ensure that every NUP commits to building cities that derive at least 50% of their energy supplies
from renewable energy sources.

To substantiatehe argument, the urban metabolism approach was presented and applied for the
first timeto a wide sample of African cities. Urban metabolism is necessary because it generates the
data needed to influence the two key drivers of the green city agenda in Africa, namely urban
infrastructures and urban densities. If city visions and plans areni&fd by a commitment to foster

rapid economic growth within high density cities that are serviced by resource efficient
infrastructures, that will hel@frican citiego leapfroginto the c21stwithout having to pass

through and eventually dismantle thegh carbon, wasteful and unequal phases of €.48d c.2¢"
socictechnical systems. It was proposed that an average of 8 tons per capita woalddige

target for most African cities. GDP per capita, climate zone and density will be the key fhators t

will need to be addressed when it comes to designing infrastructures and densities.

ANNEXURE A

Ranking of city by aggregate resource impact

Total Energy
City Name Consumption City Name

Per Capita Total Materia

(ktoe) Consumption (kt)
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BUGitega
CHMoundou
MALIGao
DRGEBandundu
COMoroni
TOSokode
RWGisenyi
NI-Maradi
MAD-Mahajanga
STFSao Tome
LFMonrovia
MN-Nouadhibou
GBBissau
CHN'Djamena
BUBujumbura
TZDodoma
CARBangui
ETHMek'ele
BFBobo Dioulasso
C\tPraia
SlFreetovn
NGOgbomosho
ZFGweru
SOHargeisa
GAMBanjui
GHSekondiTakoradi
NI-Niamey
GABPort-Gentil
SEThies
BEPorto Novo
MALIBamako
LEMaseru
KEKisumu
BOFrancistown
NA-Walvis Bay
SWManzini
TZZanzibar
ERAsmara
RWKigali
TZMwanza
TOLome
DRGLubumbashi
SWMbabane
BFOuagadougou
NGillorin

217
3.74
4.38
8.21
11.26
12.12
12.55
15.14
15.64
23.44
26.72
28.33
29.61
29.72
30.59
30.99
34.55
35.17
42.11
42.40
47.02
49.95
55.32
59.23
59.27
63.74
63.90
66.65
78.84
79.38
81.96
86.17
88.99
89.99
91.85
96.81
98.75
99.91
110.11
111.44
124.33
124.76
128.29
136.96
145.34

BUGitega
COMoroni
STFSao Tome
TOSokode
DR@EBandundu
CVtPraia
RWGisenyi
SYVictoria
MAD-Mahajanga
ZkGweru
MALIGao
CHMoundou
LEMaseru
GABPort-Gentil
TZDodoma
NG-Ogbomosho
BEPorto Novo
GAMBanjui
NIMaradi
SWManzini
MN-Nouadhibou
NA-Walvis Bay
DJDjibouti
ETHMek'ele
GBBissau
SEThies
BGFrancistown
KEKisumu
BUBujumbura
MZ-Nampula
SAStellenbosch
SWMbabane
GHSe&ondiTakoradi
TUSousse
RCPointeNoire
LFMonrovia
EQGMalabo
CD¥Yamoussoukro
BFBobo Dioulasso
TOLome
MAL-Blantyre
TU-Sfax
TZZanzibar
SlFreetown
CARBangii

161.75
161.93
233.64
314.03
317.01
531.01
535.61
612.22
732.80
737.36
816.07
835.73
1,019.18
1,021.8
1,038.35
1,224.94
1,248.88
1,285.70
1,433.01
1,438.37
1,467.96
1,483.96
1,485.11
1,509.97
1,593.83
1,610.66
1,669.68
1,703.48
1,770.14
1,794.75
1,855.35
1,868.06
1,926.38
1,947.45
2,301.30
2,372.77
2,423.15
2,714.56
2,720.08
2,859.24
2,886.89
2,928.01
3,036.77
3,036.89
3,118.30
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GUConakry
SOMogadishu
NGZaria
TUSousse
SUNyala
SSJuba
MAL:-Blantyre
MAD-Antananarivo
CDtYamoussoukro
MAL:-Lilongwe
BOGaborone
S¥Victoria
ZANdola
SAStellenbosch
NGBenin City
BECotonou
ZBulawayo
ZAKitwe
MN-Nouakchot
MZ-Nampula
TUSfax
DJDjibouti
NGKaduna
KEMombasa
NG-Port Harcourt
UGKampala
NGAbuja
MS-Port Louis
MC-Rabat
ETHAddis Ababa
CAYaounde
GABLibreville
CADouala
EGFayyum
NAWindhoek
RCPointeNoire
MZ-Maputo
NGlbadan
EQGMalabo

MG Tangier
ZFHarare
L¥Benghazi
AN-Huambo
GHKumas
NGKano

152.99
172.67
173.39
174.44
174.87
177.53
183.55
187.31
189.76
213.54
216.51
235.70
236.99
243.83
251.51
254.90
258.20
265.25
265.99
270.91
275.37
277.94
284.31
343.12
358.76
395.49
411.49
436.66
447.69
450.01
522.22
524.40
529.45
534.71
541.29
558.09
575.94
576.18
607.68
617.40
621.69
622.30
624.55
662.04
665.67

Z}Bulawayo
NG lorin
MAL:Lilongwe
TZMwanza
MS-Port Louis
MZ-Maputo
BECotonou
ERAsmara
NGZaria
BOGaborone
DRGLubumbashi
RWKigali
RCBrazzaville
SUNyala
SSJuba
EGFayyum
NGBenin City
NINiamey
CHN'Djamena
SOHargeisa
KEMombasa
NGKaduna
EGAsyut
MG-Rabat
L¥Benghazi
AL-Constantine
ZANdola
AlL-Oran
ZFHarare
NGPort Harcourt
MAD-Antananaivo
ZAKitwe
GABLibreville
AN-Huambo
NAWindhoek
MGCTangier
NGAbuja
BFOuagadougou
TUTunis
EGPort Said
SAMangaung
CAYaounde
CADouala
MCFes
UGKampala

3,129.76
3,220.87
3,316.83
3,397.25
3,406.98
3,595.88
3,638.10
3,693.12
3,780.30
3,941.75
3,949.48
3,957.81
4,459.34
4,657.16
4,722.87
4,931.00
5,299.21
5,557.58
5,567.74
5,697.39
5,773.60
5,924.01
5,993.08
6,039.87
6,388.19
6,510.75
6,725.42
6,899.33
7,162.92
7,319.61
7,411.17
7,509.34
7,637.54
7,720.70
7,915.30
8,049.25
8,29.80
8,301.33
8,435.88
8,569.33
9,036.73
9,374.75
9,495.00
9,867.98
9,940.32
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EGAsyut 668.57 MC-Marrakesh 10,944.57
GHAccra 674.37 NGIlbadan 11,269.00
MGCFes 775.31 MGC-Kenitra 11,560.69
TZDar es Salaam 782.09 GUConakry 11,626.74
DRGEKinshasa 795.36 L¥Tripdi 12,164.61
TUTunis 812.05 MN-Nouakchott 12,823.00
MC-Marrakesh 863.74 NGKano 12,854.53
MGC-Kenitra 913.46 MALIBamako 12,935.28
SANelson Mandela

SEDakar 979.15 Bay 14,016.45
EGPort Said 1,006.50 CDi{Abidjan 14,654.09
ZAlLusaka 1,008.78 SOMogadishu 15,620.93
RCBrazzaville 1,125.31 ETHAddis Ababa 16,024.28
CDiAbidjan 1,142.58 GHKumasi 16,666.85
Al-Constantine 1,181.28 GHAccra 16,954.35
L¥Tripoli 1,201.91 SEDakar 18,947.00
AL-Oran 1,261.10 KENairobi 19,118.01
KENairobi 12,,,80.64 TZDar es Salaam 20,856.45
SAMangaung 1,306.08 DRCKinshasa 23,653.99
SUKhartoum 1,922.00 AL-Algiers 23,817.92
SANelson Mandela

Bay 2,075.14 ZAlLusaka 27,802.50
MGC-Casablanca 2,310.80 MGC-Casablanca 28,666.87
NGLagos 2,407.80 SATdwane 36,128.74
AN-Luanda 3,652.54 NGLagos 41,636.53
AL-Algiers 5,075.11 SAeThekwini 42.710.61
SATshwane 5,616.22 SUKhartoum 43,252.64
SAeThekwini 6,693.97 AN-Luanda 43,468.79
SACape Town 7,315.15 SACape Town 46,483.30
EGAlexandria 8,84547 EGAlexandria 59,418.36
SAJohannesburg 15,650.58 SAJohannesburg 96,137.85
EGCairo 40,239.17 EGCairo 261,629.40
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