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ABSTRACT: Cities are a type of socio-ecological system tlet én expanding range of articulations with
nature’s ecologies. Today, most of these articutatiproduce environmental damage. The chapter exami
how we can begin to use these articulations to ymedositive outcomes — outcomes that allow ctibes
contribute to environmental sustainability. The pbem systemic and multi-scalar capacities of ciies a
massive potential for a broad range of positiveealdtions with nature’s ecologies.

INTRODUCTION

The massive processes of urbanization under waytack inevitably at the center of the environmlenta
future. It is through cities and vast urban agglatiens that humankind is increasingly presenhaplanet
and through which it mediates its relation to tlagious stocks and flows of environmental capitdie T
urban hinterland, once a mostly confined geograpbiw, is today a global hinterland. With the exgbam
of the global economy we have raised our capaodtgrinex growing portions of the world to support a
limited number of industries and places. Here Iradsl the multi-scalar character of cities: the rdige
terrains and domains, many non-urban, onto whielg groject their effects and from which they méeirt
needs. And | address their ecological characternthltiple mechanisms and feedback loops thatudatie
urban processes and their consequences, and,rfudiee the emergent articulations between thesanurb
ecologies and nature’s ecologies.

1 THE NEED TO DISTINGUISH FORMAT FROM CONTENT

The enormously distinctive presence that is url@imn is changing a growing range of nature’s
ecologies, from the climate to species diversitgd acean purity. And it is creating new environménta
conditions -- heat islands, ozone holes, desatifio, and water pollution. We have entered a nbase:
for the first time humankind is the major consunmeall the significant ecosystems. And urbanizatias
been a major instrument. There is now a set ofajlebological conditions never seen before. Andomaj
cities have become distinct socio-ecological systevith planetary reach. Cities have a pronouncéetief
on traditional rural economies and their long-stagdcultural adaptation to biological diversity. Rl
populations have become consumers of products pealdn the industrial economy, one much less seasit
to biological diversity. The rural condition hasoéxed into a new system of social relations, ors thoes
not work with biodiversity. These developmentssidinal that the urban condition is a major factoany
environmental future. It all amounts to a radicahsformation in the relation between humankind #ed
rest of the planet.

But is it urbanization per se or the particularegymf urban systems and industrial processes we hav
instituted? That is to say, is it the urban formarked by agglomeration and density dynamics, er th
contents we have historically and collectively proed partly through a processes of path-dependehict
kept eliminating options as we proceeded. Are thgiebal ecological conditions the result of urban
agglomeration and density or are they the resuthefspecific types of urban systems we have dpvielo
handle transport, waste disposal, building, heatind cooling, food provision, and the industriabqass
through which we extract, grow, make, package,ritiste, and dispose of all the foods, services and
materials we use?
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It is, doubtless, the latter —the specific urbastams we have made. One of the outstanding features
when one examines a range of major cities todalyeis sharp differences in environmental sustalitgb
These differences result from diverse governmelitips, economic bases, cultures of daily life, aocn’
Across all these differences are a few foundati@batments that now increasingly dominate our way of
doing things. One of these is the fact that théremnergy and material flux through the human eoon
returns in altered form as pollution and wastehwdcosphere. The rupture at the heart of thisfdtiws is
made and can, thus, be unmade —and some citi@ggkeg on this. This rupture is present in jusbaiball
economic sectors, from urban to non-urban. Bug iticities where it takes on its most complexraxtgons
and cumulative effects. This makes cities a soofcmost of the environmental damage, and some ef th
most intractable conditions feeding the damage. iBig also the complexity of cities that is pafttbe
solution.2

It is now urgent to make cities and urbanizatiort pathe solution: we need to use and build upasé
features of cities that can re-orient the mateaiadl organizational ecologies of cities towards fpasi
interactions with nature’s ecologies. These int#was, and the diversity of domains they cover, are
themselves an emergent socio-ecological systetrbtidges the city’s and nature’s ecologies. Pathe
effort is to maximize the chances that it has pasiénvironmental outcomes. Specific features tiésithat
help are economies of scale, density and the adedcpotential for greater efficiency in resourse,and,
important but often neglected, dense networks ofirnanication that can serve as facilitators to o
environmentally sound practices in cities. Moreotie¢ically, one can say that in so far as cities ar
constituted through various processes that prodpeee, time, place and nature, cities also coritan
transformative possibilities embedded in these samuEesses. For example, the temporal dimension
becomes critical in environmentally sound initiasv thus ecological economics allows us to recagthiat
what is inefficient or value-losing according tonket criteria with short temporal evaluation franean be
positive and value-adding using environment drieeteria.

2 THE COMPLEXITY AND GLOBAL PROJECTION OF CITIES.

As has been much documented, cities have long bies for innovation and for developing and
instituting complex physical and organizationalteyss. It is within the complexity of the city thae must
find the solutions to much environmental damage tedformulas for reconfiguring the socio-ecologica
system that is urbanization. Cities contain thewnéts and information loops that may facilitate
communicating, informing, and persuading househa@dsernments, and firms to support and participate
environmentally sensitive programs and in radicabysformative institution building.

Urban systems also entail systems of social relatitvat support the current configuration. Beyond
adoption of practices such as waste recyclingjlittake a change in this system of social relaidself to
achieve greater environmental sensitivity and ifficy. For instance, a crucial issue is the massive
investment around the world promoting large praeittat damage the environment. Deforestation and
construction of large dams are perhaps among tiiekbewn cases. The scale and the increasinglyablob
and private character of these investments sughastitizens, governments, NGOs, all lack the potwe
alter these investments patterns. But there araytatructural platforms for acting and contestihgse
powerful corporate actors (Sassen 2005). The gphgraf economic globalization is strategic rathweart
all-encompassing and this is especially so wheooihes to the managing, coordinating, servicing and
financing of global economic operations. The f&ettit is strategic is significant for a discussaiyout the
possibilities of regulating and governing the globeonomy. There are sites —the network of glofieds:-

1 For elaboration of a particularly strategic antjlat cuts across all these sectors see Bdcdlogical
Economics. This is a type of analysis that becomes partiukagnificant and useful for cities.

2 That it is not urbanization per se that is damggint the mode of urbanization also is signaledHsy
adoption of environmentally harmful production pesses by pre-modern rural societies. Until recahtige
had environmentally sustainable economic practisesh as crop rotation and no use of chemicals to
fertilize and control insects. Further, our extrerapitalism has made the rural poor, especialthénGlobal
South, so poor that for the first time many now als® engaging in environmentally destructive pcast
notably practices leading to desertification.
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in this strategic geography where the density ohemic transactions and top-level management fonsti
come together and represent a strategic geogrdptigcision-making. We can see this also as a giate
geography for demanding accountability about emwitental damage. It is precisely because the global
economic system is characterized by enormous ctratiem of power in a limited number of large
multinational corporations and global financial keis that makes for concentrated (rather than widel
dispersed) sites for accountability and for chaggnvestment criteria. Engaging the headquarteesviery
different type of action from engaging the thousaofl mines and factories, and the millions of sm¥vi
outlets of such global firms. This engagement ayofacilitated by the recognition, among consumers
politicians and the media, of an environmentalisrior sure, it leaves out millions of small Ibfians
responsible for much environmental damage, butetla@s more likely to be controllable through nagion
regulations and local activisms.

A crucial issue raised by all the above is the joesf the scales at which damage is produced and
intervention or change should occur. These mawyrim differ from the levels and sites for resporigipand
accountability. The city is, in this regard, an enously complex entity. Cities are multi-scalar teyss
where many of the environmental dynamics that concs are constituted and in turn constitute what w
call the city, and where different policy levelsrh the supra- to the sub-national, get implemerkadher,
specific networks of mostly global cities, also stiute a key component of the global scale andéean
be thought of as a network of sites for accounitstaf global economic actors.

Urban complexity and diversity are further augmdnby the fact that urban sustainability requires
engaging the legal systems and profit logics tinaledie and enable many of the environmentally danta
aspects of our societies. The question of urbataisibility cannot be reduced to modest intervergtithat
leave these major systems untouched. And the afgatlres of these systems vary across countrigs an
across the North-South divide. While in some of ¢ileer environmental domains it is indeed possible
confine the treatment of the subject to scientfiwwledge, this is not the case when dealing witilesc
Non-scientific elements are a crucial part of thetyse: questions of power, of poverty and inegyali
ideology and cultural preferences, are all parthef question and the answer. One major dynamitief t
current era is globalization and the spread of miarko more and more institutional realms. Questioi
policy and proactive engagement possibilities aceitical dimension of treatments of urban susthilitg,
whether they involve asking people to support ggebaecycling or demanding accountability from major
global corporations known to have environmentaliyndging production processes.

3 SCALING

City-related ecological conditions operate at aedbity of geographic scales. Importantly, cities
incorporate a range of scales at which a givenogatdl condition functions, and in that sense sitieake
visible the fact itself of scaling. Further, citisgke the multiscalar property of ecological systgresent
and recognizable to its residents. This urban dgptc make visible should be developed and stieggtd
as it will become increasingly critical for policgatters not only of cities, but also at the regipnational
and global level. For the majority of those writiapout environmental regulation in and of citids t
strategic scale is the local one (Habitat Il; LoAglenda 21). Others have long argued that the gimab
regulation of cities can no longer be separatech findder questions of global governance (Low, 20dis
is also a long-standing position in general, ndoaatr analyses about the “economy and the envirotimen
(e.g. Etsy (1998; 1999).

Beyond regulation, the city is a also key scaleifgulementing a broad range of environmentally-sbun
policies and also a site for struggles over envirental quality of life for different socio-econonttasses.
Air, noise, and water pollution can all be partjdeessed inside the city, even when the policieslied
may originate at the national or regional leveldAndeed thousands of cities worldwide have irgtiatheir
own de fact environmental policies to the pointgofng against national law, not because of ideals
because they had to, in a way that national govemtsnare far more removed from the immediate
catastrophic potentials of poisoned air and flodde acuteness of environmental challenges at riha@nu
level has been further sharpened by the currerggpbBieconomic globalization which puts direct puess
on cities. One example of these pressures is thigaglcorporate demand for the extreme type of -built
environment epitomized by Dubai. The other sidetto$ is the sharply increased demand for inputs,
transport and the infrastructure for mobility: #r@rmous demand for wood, cement, non-renewablggne
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airflight, trucking, shipping, and so on. A secoglément that the current global corporate econbasy
brought with it is the World Trade Organizationishsrdination of environmental standards to what are
presented as “requisites” for “free” global tradnally, privatization and deregulation reduce thie of
government, especially at the national level, arehck weaken its mandatory powers regarding
environmental standards.

The city becomes a strategic space for the diredt larutal encounter between forces enormously
destructive of the environment and increasinglytacieeds for environmental viability. Much of wies
keep describing as global environmental challefigE®mes concrete and urgent in cities. Internatiama
national standards are likely to have to be implete and enforced at the urban s@iEhere are limits to
the urban level, especially in the Global South rgHecal governments have limited funds. But ibige of
the scales at which many concrete goals can be\ashi Local authorities are in a strong positiopiosue
the goals of sustainable development as directndirect providers of services, as regulators, leade
partners, and as mobilizers of community resouicEach urban combination of elements is unique,sand
is its mode of insertion within local and regior@osystems. Out of this specificity comes placetas
knowledge, which can the be scaled-up and con&ituthe understanding of global conditions. Theeaa
ozone holes illustrates this scale-up: the damagedduced at the microlevel of cars, househobigpfies,
buildings, but its full impact becomes visible/maable over the poles, where there are no cars and
buildings.

A debate that gathered heat beginning in the 18®&dsremains unresolved pits the global against the
local as the most strategic scale for action. Ried&éP96) argued that we cannot manage the enmiemt at
the global level. Global problems are caused byatjgregation of production and consumption, much of
concentrated within the world’s urban centers. Redclif first we need to achieve sustainabilityhe local
level; he argues that the flurry of internationgre®ements and agencies are international strucfaores
managing the environment that bear little or natieh to the processes through which the environrizen
being transformed. Not everyone agrees. Thus Haitaite has long argued that we need global
responsibilities and cannot do that without intéoral agreements (Satterthwaite 1999). And Low0(®0
adds that we have a global system of corporatéartaof which city administrations are increasjnghrt.
This complex cross-border system is increasingdpoesible for the health and destruction of thegtla
Today’s processes of development bring into fobgsaquestion of environmental justice at the gldbadl,

a question that , if asked, would have been an#tienal level in the early industrial era.

I would make two observations here. One is thattwiea refer to or think of as the local level may
actually entail more than one scale. For instatieepperations of a mining or manufacturing mutiozal
corporation involve multiple localities, scattera@und the globe. Yet these localities are integrat some
higher organizational level into what then reemsrge a global scale of operations. Much clean-up an
preventive action will indeed have to engage eamtully produced set of damages. But the global
organizational structure of the corporation involveeeds to be engaged as well. Along these sae® line
focus on individual cities promoted by notions wtfer-city competition in a global corporate econoings
kept analysis and political leaders from undewditag the extent to which that global economy needs
networks of cities, not just one perfect globay.clience, specific networks of cities are natutatfprms
for cross-border city-alliances that can confrdrg tlemands of global firms. One key benefit foiesiof
international agreements is to prevent some camtnd cities from taking advantage of others énat
instituting environmentally sound policies. Implemiag such policies is likely to raise costs, atskefor the
short term thereby possibly reducing the “competiiess” of such cities and countries, even if & ltng

% Some kinds of international agreements are crudia instance, when they set enforceable limiteach
national society’s consumption of scarce resouatebtheir use of the rest of the world as a gleb# for
their wastes. Other such agreements | find prokiemaotably the market for carbon trades which has
negative incentives: firms need not change theictiwes insofar as they can pay others to takehein t
pollution. At the limit , there is no absolute retian in pollution.

* For instance, instituting a sustainable consumpfiogic can be aided by zoning and subdivision,
regulations, building codes, planning for transpéwt water and waste, recreation and urban expansi
local revenue raising (environmental taxes, charlgeges) and through the introduction of enviromad
considerations when designing budgets, purchasegracting and bidding (see Satterthwaite’s andtroth
researchers’ work on the IIED website for one eftiost detailed and global data sets on theses)ssue
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term this is likely to enhance their competitivendSities that succeed in instituting such polickeuld not
carry the costs of the absence of such policiesther cities, whether at the national or internaidevel.
This will at times require policies that restrdir transfer of environmental costs to other locetid

The second observation is that an enormous shdhe @ittention in the literature on urban sustalitgb
has been on how people as consumers and as haldehell actors damage the environment. When
measuring cities, inevitably individuals and howsddh are by far the most numerous units of analy&s
there are clearly shortcomings to this focus. im&eof policy it leads to an emphasis on housetegicling
activities without addressing the fundamental issibow an economic system prices modes of producti
that are not environmentally sound. In this regardurban focus can easily leave out global econ@md
ecological systems that are deeply involved yehotibe addressed at the level of households or gy
individual firms. For instance, those who insishttigreenhouse gas emissions will have to be céedral
the local level are, in many ways right. But thesaissions will also have to be addressed at thadero
macro levels of our economic systems.

4 CONCLUSION:
TOWARDSA MULTI-SCALAR ECOLOGICAL URBAN ANALYSIS

These various questions can be analytically coecenf as questions of scale. Scaling can be seen as
one way of handling what are now often seen as®idh conditions: local vs. global, markets vs. nhon
market mechanisms, green vs. brown environmentalisgrave found some of the analytic work on scaling
being done among ecologists very illuminating ie #ffort to conceptualize the city in this conte®f.
particular relevance is the notion that complexesys are multi-scalar systems as opposed to nwdlile
systems, and that the complexity resides precisethe relations across scales. “When broad oveiragc
events appear to be closely related to detailgystem requires treatment as a complex system.” €Thes
authors find that tension among scales is a feaifi@mmplex ecological systems, a condition thatildo
certainly seem to hold for cities. Understandingvltensions among scales might be operating in dhéext
of the city might strengthen the analysis of envinental damages associated with urbanization, laad t
ways in which cities are also the source for sohgi “Until ecologists become adept at addressiegstale
issue, the discipline will remain stuck in detailigscriptions at one level. Trying to deal with rgtt@ing at
one level, on the other hand, is unwieldy and nies3ge could clearly make a parallel argument foz t
case of cities, particularly in the insistence orphasizing the local scale for research and imphtatien.

A crucial analytic operation involved here is giyiapatio-temporal scaling to the object of studyisT
also entails distinguishing that object of studynircontextual variables, which in the case of sitiéght be
population, economic base, etc. Executing suchytoabperations would help us avoid the fallacy of
holding “the city” guilty of environmental damagg&liminating cities would not necessarily solve the
environmental crisis. We need to understand thetfoming and the possibilities for changing specifi
systems of power, economic systems, transportatistems, and so on, which entail modes of resaisee
that are environmentally unsound. The fact thaséhearious systems amalgamate in urban formatgas i
analytically distinct condition from the systemsvdhved. The distinction between specific systemd an
background or contextual variables also helps agdathe fallacy of seeing “the city” as a containend a
bounded closed unit. In my research on cities althafjzation, | instead conceptualize the city as a
multiscalar system through which multiple highlyesplized cross-border economic circuits circuldtgs
idea can be applied to cities and the environmedabmic. In this case, the city is a multiscalgstam
through which multiple specific socio-ecologicafatiits traverse. It is not a closed system. Cites
amalgamations of multiple “damage” circuits, “rastion” circuits and policy circuits.

There are a set of specific issues raised by relsear ecological systems that point to possiblytfiru
analytic strategies to understand cities and ugadion processes both in terms of environmentadlitioms
and in terms of policy. One of the reasons this m@aelpful is that we are still struggling to urstand and

® For instance, the vast fires to clear big tradtshe Indonesian forests in order to develop conciakr
agriculture (in this case, palm oil plantations rgdato the world market) have regularly produceidkth
smoke carpets over Singapore, a city-state thainfyglemented very stringent air pollution contratsoften
high tax costs to its inhabitants and firms.
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situate various types of environmental dynamicth@ context of cities and how to engage policy. Whe
comes to remedial policy and clean-up there istgredarity in understanding what needs to be d@&ug.
understanding the city as a broader system posmsnens difficulties precisely because of the mudtip
scales that are constitutive of the city, both agsaem of distributed capabilities and as a aliteconomic
and juridical-administrative system. That is to,ghg individual household or firm or governmenrficd can
recycle waste but cannot address effectively thader issue of excess consumption of scarce resguhe
international agreement can call for global lev&asures to reduce greenhouse emissions but depends
individual countries and individual cities and imdiual households and firms to implement many @& th
necessary steps; and the national government camlatega environmental standards but it depends on
systems of economic power and systems of wealttiyotmn. A key analytic step is to decide whichthod
many scaled ecological, social, economic, poliaycpsses are needed to explain a specific enviraiainen
condition (whether negative or positive) and desiggpecific action or response. Another analygp  to
factor in the temporal scales or frames of variodsan conditions and dynamics: cycles of the built
environment, of the economy, the life of infrastures and of certain types of investment instrusefihe
combination of these two steps helps us deconsdrgeten situation and to locate its constitutivaditions

in a broader grid of spatial, temporal, and adnhiais/e scales.

The connection between spatial and temporal scelédent in ecological processes may prove
analytically useful to approach some of these dgumestin the case of cities. What may be found to be
negative at a small spatial scale, or a short-firame, may emerge as positive at a larger scalenger
time frame. For a given set of disturbances, diffierspatio-temporal scales may elicit differenpogses
from ecosystems. Using an illustration from ecologg can say that individual forest plots might ecamd
go but the forest cover of a region overall canaienelatively constant. This raises a questiotoaghether
a city needs a larger system in place that canraleagt the impact on the overall city system of onaj
disturbances inside the city. One outcome of tleearch by ecologists in this domain is that movdémen
across scales brings about change which is therdomiprocess: it is not only a question of bigger o
smaller, but rather that the phenomenon itself ghanUnstable systems come to be seen as statilanbo
up control turns into top-down control; competitibrcomes less important. This also is suggestive fo
thinking about cities as the solution to many typesnvironmental damage: what are the scales &thwhe
can understand the city as contributing solutionthé environmental crisis.

An important issue raised by scaling in ecologreakearch is the frequent confusion between levels a
scales: what is sometimes presented as a charggalek is actually a translation between levelshange
of scale results in new interactions and relatigpsstoften a different organization. Level, on tiker hand,
is a relative position in a hierarchically orgamizeystem. Thus a change in levels entails a change
quantity or size rather than the forming of a déf@ entity. A level of organization is not a s¢aeen if it
can have scale or be at a scale. Scale and levelardifferent dimensions.

Relating some of these analytic distinctions todhse of cities suggests that one way of thinkinife
city as multi-scalar is to note that some of itatfiees, notably density, alter the nature of amevehe
individual occurrence is distinct from the aggregautcome; it is not merely a sum of the individual
occurrences, i.e. a greater quantity of occurrentés a different event. The city contains badhd in that
regard can be described as instantiating a broagleraf environmental damage that may involve very
different scales and origins yet get constitutedrivan terms: C®emissions produced by the micro-scale of
vehicles and coal burning by individual househdidsomes massive air pollution covering the whatg ci
with effects that go beyond G@missionper se. Air and water borne microbes materialize as disgat the
scale of the household and the individual body laacbme epidemics thriving on the multiplier effeots
urban density and capable of destabilizing opematiof firms whose machines have no intrinsic
susceptibility to the disease. A second way in Whige city is multiscalar is in the geography oé th
environmental damages it produces. Some of in@apheric, some of it internal to the built envirent of
the city, as might be the case with much sewagdismase, and some of it in distant locations ardhed
globe, as with deforestation.

A third way in which the city can be seen as madlar is that its demand for resources can entail a
geography of extraction and processing that sganglobe, though it does so in the form of a ctitbecof
confined individual sites, albeit sites distributegbridwide. This worldwide geography of extraction
instantiates in particular and specific forms (éugniture, jewelry, machinery, fuel) inside theéyciThe city
is one moment—the strategic moment—in this glolggaphy of extraction, and it is different fronatth
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geography itself. And a fourth way in which theydis multiscalar is that it instantiates a variefypolicy
levels. It is one of the key sites where a veryaldreange of policies—supranational, national, negi@and
local—materialize in specific procedures, regulagigpenalties, forms of compliance and types dations.
These specific outcomes are different from theaqtolicies as they get designed and implementedhat
levels of government.

Important also is the need to factor in the pobgibdf conflicts in and between spatial scales.
Environmentalists can operate at broad spatialtamgboral scales, observing the effects of locavitiets
on macro-level conditions such as global warmingd aain formation and global despoliation of the
resource base. Environmentalists with a managapigtoach often have to operate at very short tianads
and confined levels of operation, pursuing cleasaipd remedial measures for a particular locaktyedial
measures that may do little to affect the broadedition involved and may, indeed, diminish thessenf
urgency about larger issues of resource consumptidrthereby delay much needed responses. Onhée ot
hand, economists or firms, will tend to emphasizximizing returns on a particular site over a sfeci
period of time.

Cities are complex systems in their geographiesarsfsumption and of waste-production and this
complexity also makes them crucial to the produrctid solutions. Some of the geographies for sound
environmental action in cities will also operaterldwide. The network of global cities describedtive
preceding section becomes a space at the globdalfecahe management of investments but also piatgn
for the re-engineering of environmentally destnetiglobal capital investments into more responsible
investments. It contains the sites of power of sofrthe most destructive actors but potentiallp dle sites
for demanding accountability of these actors. Toales of the network is different from the scaletioé
individual cities constituting this network.

All of the above brings out the multiple ways iniahthe city scale is present. The city is a msidiiar
system in the double sense of what instantiate® thied of the different policy frameworks that aerin
cities—national, supranational, sub-national. Thieutar logic environmentalists want to introducethe
functioning of cities, i.e. maximum re-use of outpuo minimize waste, will entail spatial circuitsat
operate at different scales. Some will be intetadiouseholds, others will be city wide and yeteoshwill
go beyond the city and run through places arouedjtbbe.
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