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Workshop Rationale

This GLP/UGEC joint report is based on a workshdghwhe title “Sustainable
Land-use in an Urbanizing World”, which was fundidough the Global Land
Project (GLP) — hosted and organized through thevipus International Project
Office in Copenhagen, Denmark - and the Urbanimatiod Global Environmental
Chan%e (UGEC) project. The workshop was held inédbbpgen, Denmark on the
27-29" June 2011. In an effort aimed towards advancimgdbnnectivity of land
science and sustainability science, members oBitie and the UGEC communities
formulated new analytical frameworks for the study land that explicitly
incorporate urban and urban-rural dynamics. Venpartantly, the workshop
participants developed the concept of urban lamecomnections, bridging land
change science with sustainability science, whiebulted in a journal article
publication in PNAS (Seto et al., 2012). The laresearch community has
historically focused on rural and frontier landsespwith relatively little attention
on urbanization or the rural-urban connections sitome and space. Many of the
current analytical frameworks take a negative vigwrbanization and its impact on
land. However, urbanization can also present oppdies for increased efficiency
of land and resource use, and yet there is no ptuake framework that fully
addresses the linkages and bi-directionalities éebwrban and non-urban uses of
land.

This workshop report contains contributions fromparticipants and editorial text.
In the interest of readability we did not attemptkeep the individual contributions
separate; instead, we attempted to synthesize dhgilwutions into five distinct
sections, introducing the subject matter, and disiclg what sustainable land use
means in a rapidly urbanizing world, the challengessent in the formulation of a
new framework, complex interactions of urban and-ondan land uses as well as
metrics or indicators useful in modeling and evahgathese teleconnections.

|. Introduction

The global population is increasingly concentraiimgities. The shift from rural to
urban living has been a defining global trend @& kst 100 years, and urban areas
are emerging as the most popular form of humarnesstnt worldwide. This new
era of urbanization involves a wide array of tretigg can be described as either the
biggest, fastest, or the first in history: the sazel number of cities; the rate at which
populations and ecosystems are urbanizing; thergpbg shift of the location of
large urban areas from high-income to low and neiddtome countries; the
increased specialization of urban function; andving dominance of urban areas in
national and global economic system (see e.g. &eah, 2010, Grimm et al, 2008,
Montgomery, 2008). In Europe, around 75 % of thpypation lives in urban areas,
and this is projected to increase to about 80 %2480 (EEA 2006). Our cities and
urban areas face many challenges — economic, sté@alth and environmental.
The impacts of cities and urban areas are alsarfedther regions which supply
cities with food, water and energy, and absorbupiolh and waste. However, the
proximity of people, businesses and services amswtiwith cities also creates



opportunities for improving resource efficiency.déed, well-designed, well-
managed urban settings offer great opportunitiesdstainable living (Redman and
Jones, 2005, Sattertwaithe, 2007). In contrast, mat the current literature,
especially from the ecological community still inguly or explicitly views urban

growth as a “main obstacle to achieving sustainal@eelopment” (McDonald,

2008).

While land-use and land-cover change itself has lveeeiving much recent focus
(e.g. Lepers et al., 2005, Foley et al, 2005, Lammdond Meyfroidt, 2011), for
example in the context of reducing greenhouse gassi&ons from deforestation and
forest degradation (Miles and Kapos, 2008), a dyoaamd complex interaction
exists between land-use change and urbanizatiahjstess well studied. Land-use
change outside urban areas can both be the causebfmization trends, as well as
a result of trends related to legacies of pastnigadéion or evolving urban forms and
functions. Given the increasing competition fordagiobally (e.g. for agricultural
products, energy production, biomass, infrastractamd settlements, conservation
and recreation, as well as a large range of ott@system services) it is important to
understand the interlinkages between land-use ebahization.

ll. Sustainable land-use in an urbanizing world

II.1 Land systems and urban land-use

Land is a finite resource, and the way it is usedne of the principal drivers of
environmental change. Urbanization as one of th@mant drivers of land-change
“alters the connectivity of resources, energy, antbrmation among social,
physical, and biological systems” (Grimm et al.08p Land-use in most places is
multifunctional and has significant impacts on fosgstems and food security,
energy and biomass production, biodiversity, thenaie system, provisioning of
freshwater, regulation of biogeochemical cycled|ution, ameliorating infectious
diseases, maintenance of soil fertility, culturalvices and many others (Brandt &
Vejre, 2001). Assessing the trade-offs between-les®& change for human use and
the unintended consequences for other ecosystectidna remains a challenge in a
globalizing world (DeFries et al., 2004 and Foldyaé, 2005). Balancing those
trade-offs depends on societal values and has rieider a range of spatial and
temporal scales and increasing teleconnections.

Competing pressures on the finite land-resourca imorld with a population are
projected to reach the neighborhood of 9 billion 2850 - see for example the
medium variant of the 2010 Revisions of World Pagtioh Prospects by the UN
(UN, 2010), or slightly lower numbers (Lutz and $arB010). These pressures lead
to trends of large scale land acquisitions or “lgnabs”, both by nation states and
private investors. It is estimated for example thatent (2010) land acquisitions in
Africa could be as large as 51-63 mio ha, an apavalent to France (Friis and
Reenberg, 2010). Pressure on land resources stangs beographic variation
however, with simultaneous (but at a significardiypaller scale) trends for land



abandonment in economically declining areas, faangde in parts of Eastern
Europe (Kuemmerle et al., 2009).

Although the absolute land-area used for urbansavess estimated at less than
0.5% of the total land surface of the Earth in y2@00 (Schneider et al., 2009), this
area is rapidly expanding and expected to at ldasble — and probably triple by
2030. (Seto et al., 2011This expansion is expected to occur at the cogtigfi
quality agricultural- and often also highly biodige riverine wetlands (Tockner and
Stanford, 2002). Lambin and Meyfroid (2011) estienétte urban expansion to
require between 48-100 Mha (additional land demBmmd2030 as compared to
2000). The strongest trends for urban growth canobserved in South and
Southeast Asia as well as in parts of sub-SahafanaA(UN, 2011). At the same
time there are regions that currently show trenflsurban shrinkage and de-
population (particularly parts of eastern and adnturope). Notwithstanding,
globalization, population growth and increasingaumization are embedded in the
general phenomenon of the “Great Acceleration”, sharp increase in human
population, economic activity, resource use, trarspcommunication, and
knowledge-science-technology that triggered in maenys of the world after WWII
and continues today (Costanza et al., 2007).

All of these factors have a direct relationshipthie land-use system, but they are
however, local and limited geographically. If wevision the urban part of the land-
use system as a series of connections to otherusesl the set of effects will lie
closest, if not within the urban land-use areaemnfone might also consider second
order effects, such as wealth generation, envirowahedegradation, increasing
social diversity and ordering (and rising inequaJidemographic shifts (changes in
changes in fertility patterns), etc. These secomdero effects have a larger
geographic scale potential. Certainly, urban acéageater wealth can reach farther
away for resources than those that are poorer.hendayer of complexity arises,
however, as each of these (first and second oefiedts has interactions. That is, as
dense settlement continues, the changes associatiedincreasing urbanization
influence the outcome trends directly. How theyeeffeach other varies. So for
example, while it is hypothesized that urbanizateads to high rates of population
turnover, high levels of social, demographic, aatuand ethnic diversity and
therefore leaves communities weakly equipped tontaai social order, there are
also economic effects, such as poverty, relatiy@idation, and unemployment that
also affect social disorganization. These secondzrgnomic factors are not
completely dependent upon urbanization and canelparated from urbanization
processes, but have impacts on the direct efféaigbanization. Furthermore, these
aspects of the economy do not affect other urb#ioiza factor linkages in the same
way.

[I.2 Sustainability and land-use systems

A sustainable land-use system needs to consideratt@nal system, teleconnections
and increasingly also transboundary spaces ttaddir national borders in terms of
functional integration (as with transfrontier par&s urban corridors, e.g. Hong



Kong/Shenzhen/Pearl River Delta; San Diego/Tijuahe; Lagos-Accra corridor;
Geneva/Gex) in an integrated manner so as to erslgguate land-use mixes for
the present and future. Conflicting land-use demsamidl require decisions that will
involve hard trade-offs. It is often implicitly assed that locally or regionally
sustainable land-use configurations add up to swdike outcomes on higher
(aggregated) spatial scales, but this is by no siaanessarily the case (Turner 2010

Expanding cities absorb more land in order to acnoduate larger populations and
their urban activities, but also have growing urbecological) footprints that stretch
further into their hinterlands in terms of the a&@m which resources are extracted
and into which waste is disposed of. For megagitiglobal’ cities and primate
metropolises, such hinterlands may be the entitiemel territory and increasingly
also beyond in terms of globalised commodity amvise flows. Crucially, too, a
large proportion of urban dwellers, especially amoglatively recent migrants and
in poor countries, retain viable links of variousmds with rural areas of origin —
including for livelihood activities — so that theactivity spaces straddle different
places and categories of place. They perceive tlueseas being integrated; it is
only the bureaucratic and academic mindsets thatgpén keeping them separate.

Integrated conceptualization and planning are eisddar long-term sustainability,
particularly in view of the increasing challengessed by global environmental
change. Other preconditions for sustainability @} retaining sufficient natural
areas to serve not just as witness areas but vidiol@iversity reservoirs and
corridors; (b) minimizing new land take for urbampé activities, and maximizing
brownfield (land recycling) usage; (c) planning fand-use succession/recycling in
non-urban areas too - e.g. turning exhausted graygis into
watersport/recreational/or conservation assetsaliétating old mine works and
slag heaps; (d) ensuring that forestry practicessastainable, in terms of logging
regimes, selective felling, sustainable replantiet; — in line with certificated
requirements for FSC or equivalent recognition ife)order to achieve these,
rethinking urban and rural land-use design, e.lgamrstructure and functions; rural
landholdings and intensities of use; minimizing thenount of land that is
qguarantined through landfill, toxic waste, deretinot or juxtaposition of
incompatible land-uses.

Furthermore, process-based conceptualizationshainization, teleconnections, and
sustainability allow us to measure and understhaddynamics rather than the state
of the system. In turn, such conceptualizationshdpe possibility of interventions
to achieve desirable, plausible futures. Intemgnin the processes that create
teleconnections is likely to have much broaderland lasting effects than focusing
on the outcomes of a single place (maybe sometbmgstructural adjustment
policies). The means of achieving desirable figslould also be conceived as a
process rather than an end state. An early lesson fhe environmental justice
movement is that justice is as much a process amimome. Fairness in decision-
making, recognition of constituents, and partidgatof stakeholders is a form of
justice in itself, and critical to avoid future ugtices (Boone 2010). Growing
activism about climate justice underscores the rieedddressing justice arguments
of a teleconnected world.



The workshop participants agreed that we need a aealytical framework
covering the linkage between sustainability andaordand-use that works at
different scales: global for budgeting the impauitshe urbanizing world — regional
for operationalizing sustainability in planning Adalocal for assessing trade-offs
between urbanization and individual quality of lif€éhe next section of this
workshop report addresses the major challengesrmuiating such a framework
while the last section discusses concrete steparttsvmplementation.

11.3 Challenges in conceptualizing a new frameworkor

sustainable land-use in an urbanizing world

There are a number of important challenges relatednceptualizing sustainable
land-use in an urbanizing world. The issue canepaated into two parts; the first
is the challenge to define what we mean by sudteniand-use, and the second
asks us to consider how we do so in the conteatwbrld that is more urban than
rural.

Regarding the science of sustainability, we muist tlefine sustainability of what,
for whom, at what scale, and over what time hor?zdhese questions are not just
technical (i.e., requiring sophisticated quant&i@nalysis), but are necessarily
normative and subjective (Mansfield, 2009). Themrefave can’t conduct scientific
analysis of sustainability without attention togheacutely political considerations.
In particular, we have to pay attention to the mdirtiensional perspective on
sustainability:

» economic: how do we avoid using the most produdiyecultural land for
urban growth; how do we make the most space-efiiciee of land for
urbanization;

» social: how do we account for quality-of-life asfgeand individual
preferences and values?

» ecological: how do we take into account changingenma flows related to
urbanization; how does urbanization influence landsystem services; how
does urbanization impact landscape structuresAactutecture;

» institutional: how does sustainable land managersienttures enable
smooth change/transition processes and desiratiie/ggs of change;

» cultural: how do we account for preservation of ewgtural heritage
embedded in the landscape (rural or urban)

Sustainable land-use must be conceptualized atwogstemporal intervals, over

multiple spatial scales, and with crossing admiatste or jurisdictional boundaries.

The concept sustainable land-use within jurisdi@lo boundaries (e.g., city,

province, nation-state) has little utility, sincesource flows (including of people
and materials) are not limited to a single juriidic. Especially in a time with

globalized economies and teleconnected resourcesmust consider sustainable
land-use with an issue or resource base in ming. dées not mean that we should
not try to optimize land-use within a jurisdictioi/e need to optimize land-use



across administrative scales, but sustainability can only be achieved at the planetary
or resource-base scale over long time periods.

Secondly, in an increasingly global world, it isl #he more challenging to
conceptualize sustainability because what we balyuse on a daily basis comes to
us through multiple, interlinked information, lab@ommodity and financial flows.
These flows are highly dynamic, continually respgagdo (and creating) changes in
demand, resource availability, political instalilietc. Gathering adequate data to
describe or predict these processes is a challgrigsk. “Sustainability” must be
defined for a network, not a place.

Our community’s strength in confronting global cbeanis our ability to use
integrative thinking about the multiple chains cdusation, across spatial and
temporal scales, driving urban changes and thesocated social and
environmental effects. How do we best leveragetecinical know-how and work
toward something inherently normative like “susdiitity”? Part of our analysis
should be to investigate how and why particular Aovanvironment interactions are
good or bad, and to critically review our own ungieg assumptions (Benner, et
al., 2011). Sustainability always brings with itligoal implications at multiple
levels. Confronting these political challenges resgideveloping criteria by which
to evaluate which outcomes are better for peopld for the environment,
acknowledging that the impacts of these outcomesoéten highly differentiated
across various groups of stakeholders. Decidingt whaustain means reaffirming,
and justifying, what we value (economic growth? ome and quality of life
equality? particular ecologies?), and the condsame face are defined by the
values we prioritize.

Our current conceptualizations of urbanization aisd relationship with global
change through land-use does not provide us witmt@grated understanding that
moves us towards sustainability solutions. Sushdlitya of land-use in an era of
global change (encompassing the global and localt@mment, urbanization, etc.)
requires addressing the prospects for an increasesconomic, social and
environmental wellbeing for both rural and urbampyations on the planet. We can
move forward by:

» examining the potential for co-existence of effeetnd resource saving
urban settlements with other land-uses in the mbany providing for vital
ecosystem services

« dealing with difficult trade-offs in a situation thiincreasing competition for
limited land resources

« clarifying issues of political economy of urbandaout also incorporating
challenges that arise through interactions witlional systems but also with
institutions and policies in rural areas

« further considering issues of fairness and (distie) justice in the context
of urban ecology and global environmental change



l1l. Interactions between non-urban and urban

land-use: process, pathways, peri-urbanization

Cities, due to their concentration of people andiviies, matter for global
sustainability. Their problems cannot be solvethatlocal level alone. Better policy
integration and new governance, involving closetn@ship and coordination at the
local, national and regional levels, are requirBldcough rethinking urban design,
architecture, transport and planning, we can tumcdgies and urban landscapes into
‘'urban ecosystems' at the forefront of climate gkeamitigation (e.g. sustainable
transport, clean energy and low consumption) arapiation (e.g. floating houses,
vertical gardens and greenhouses). Furthermoraerbatban planning has the
potential of assisting in the improvement of quatif life by designing quiet, safe,
clean and green urban space (Schetke et al., 20ténce Rall & Haase, 2011). It
also creates new employment opportunities by enhgnthe market for new
technologies and green architecture. However, wst tkeep in mind that the urban
concept may vary in different geographical locadidimus instead of designing one-
for-all model we should focus on formulating rulies sustainable urban design
through which local context based solutions wountgge.

The impact of urbanization on land-use and the mgi&l of sustainability depends
on local factors, such as the area of land takenfdarm of built-up areas and the
intensity of land-use, for example the degree af sealing and the population
density. Land devoted to urban and infrastructsigenerally irreversible and results
in soil sealing — the loss of soil resources du¢htocovering of land for housing,
roads or other construction work. Converted aressoime highly specialized in
terms of land-use and support few functions rel&esbcio-economic activities and
housing. Urban land take consumes mostly agrialltand, but also reduces space
for habitats and ecosystems that provide imposantices like the regulation of the
water balance and protection against floods, pdaity if soil is highly sealed.
Land occupied by man-made surfaces and dense timitege connects human
settlements and fragments landscapes. It is aligraficant source of water, soil
and air pollution. In addition, lower populationndéties — a result of urban sprawl -
require more energy for transport and heating @licg. Sprawl is not inevitable
though — several cities that are currently boontiage experienced densification;
examples include London, Munich and Amsterdam (Kelbiet al., 2011). The
consequences of urban life styles, such as aiufmtl, noise, greenhouse gas
emission and impacts on ecosystem services, dreifbin urban areas as well as in
regions far beyond them.

Thus, the impact of urbanization can also be cawediged using a systemic
approach. The notion of “sustainable land-use inudmanizing world” can be
conceptualized as a system. We can ask the que8tat are the elements,
linkages and processes within a local / regiomgdbal land-use system?” From this
starting point we can then start identifying andatiing the system. Ideally, a
simple system would include various important laisé- classifications: urban



(industrial, commercial/governmental), mining, arabriculture and various
ecosystems/biomes (arid, polar, forest, etc). Thace of which type of ecoregion
classification may not be trivial, as in some cabesecoregions overlap (as in the
Millennium Ecosystem Assessment classification) aathetimes they are unique,
as in FRA Global Ecological Zones (FAO 2001). Intpatly, different
classifications serve different purposes and maidydifferent results (for a review
see, Mace et al. 2005).

Land-use changes, dominated by agricultural larehsformation has been
particularly rapid in the last 300 years, with arkeal increase in the 20th century
(Ramankutty et al., 2006, Ramankutty and Foley,91%9ein-Goldewijk 2001 and
Klein Goldewijk & Ramankutty, 2004). The late 2@tantury was characterized by
a shift from agricultural expansion to intensifioat The most important types of
change today include deforestation, forest degmaatorest regrowth, changes in
croplands and grazing lands, as well as in thengity of use, and changes in
drylands. Some of these types of land-use changyestaa lot of research interest
(e.g. tropical deforestation), but many are mucss levell understood, such as
changing grazing lands and drylands, or changesnmplex mosaics of smallholder
agriculture. This is particularly evident when lamske change is not a dramatic shift
from one use to another, but a more gradual infieason or extensification
process.

There is some evidence for example, that defoiestah the neotropics and
southeast Asia is now driven not so much by ruogdutation growth (as it was in
most of the twentieth century’s), but instead byam population growth and
agricultural trade (DeFries et al., 2010). Thesermelationships between global
trade and urbanization and deforestation can berides as teleconnections. At the
same time deforestation in much of sub-Saharancéfis still more related to
expanding subsistence agriculture, and the extmaatf wood, fuel, timber and
charcoal for domestic use.

As Cardille and Bennet (2010) stress: “Although tinelerlying connection between
agricultural trade and forest loss is clear, thecmaistic link between urban
population growth and forest loss is less certaiNbnwithstanding regional
differences in these links, there are importantcgand governance implications for
teleconnections such as those leading to tropicaést loss. Policies aimed
exclusively at managing local or regional rural plapions will not be sufficient. In
addition to the potential of these teleconnectitmnsause negative land-change (e.qg.
deforestation) in distant places very rapidly, ¢hex also potential for markets and
finance institutions more effectively demandingtéetenvironmental and social
performance (e.g. from soy and beef producers aziBr(Nepstad et al., 2006)

The peri-urban interface refers to spatially amdcdtirally dynamic transition zones
where land-use, populations, and activities aréhaeifully urban nor rural (Simon,
2009). Although it is often assumed that populaiand economic activities can be
sharply divided between urban (industrial) and Irui@gricultural), peri-urban
households may be multispatial, with some familymhers living in rural areas but
not employed in agricultural activities and othkveng in urban areas but engaged
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in agriculture. As such, peri-urban areas are kylandscapes: a juxtaposition of
traditional and rural with modern and urban. Instheareas, there is an intense
interaction between rural and urban economies #destyles. Peri-urbanization is
usually initiated by an influx of non-local capitah industries or housing
development and can take place as far as hundfekifometers from the urban
core. Note that this concept of peri-urbanizatiefers to both a place and a process,
not just regions in the periphery of existing urlaaeas.

According to economic theory, an “exogenous” insee@f urban population in a
specific area (rural-to-urban migration) pushesutiEn frontier outwards — towards
areas that are considered sub-urban, peri-urbagx@rban and encroaching on
forested and agricultural lands. A similar effestgresent when the incomes of
urban core dwellers rise but this is also an eftéatrban agglomeration, thus this
can be also thought as an endogenous process iofltheof urban dwellers in peri-
urban rural landscapes. Life styles and valuesedipfe with an urban orientation
(living in the apparently rural area) will impadtet priority setting with regard to
land-uses as well as landscape elements in ruzakaiThis type of impact may be
far reaching. Generally, in capitalist land marketbanization creates ripple effects
of increasing land values at and beyond the urbagd as the likelihood of urban
development increases and the risk or viabilityupél production declines. This can
lead to speculative development, often in ribbon leapfrog fashion, with
subdivisions later increasing densities and resouwtemand. Such value/price
changes displace weak and poor groups, therebyedsitry socio-economic
differentiation and often tensions and contests aceess to land and resources.

Form, function, and the process of peri-urbanimat®also increasingly connected
to the environmental effects of urban growth givére nature of peri-urban
landscapes. Urbanization processes create greataurce demands from peri-urban
and rural areas, the most direct impact being aggaérom agricultural or otherwise
vegetated area, to a use for housing, industryfoastructure. Other key resource
demands that increase include water (hence langl fiak more reservoirs, often
affecting river ecosystem integrity and water aadaility for farming, ecosystem
services, biodiversity conservation etc.), food,odio minerals, etc. Disposal of
urban wastes require landfill sites etc, althouggtycling and incineration are now
reducing the scale of this problem in many contdetgpecially in high income
countries). Urban land-use change is seen to afbemdiversity, net primary
productivity, nutrient and material cycling andtdibance regimes; we now have
more evidence on the spatially explicit impact déan spatial structure — form and
density — on the environment and ecosystem functibne impact on the
environment comes at multiple scales including olgl precipitation patterns
(affecting productivity and profitability of perirban lands), loss of wildlife habitat
and biodiversity (necessitating substitution ofunak capital for maintenance of
services), conversion of agricultural land, inceeas air pollution coupled with
increased automobile dependency and congestiongeerater demand for water,
energy, and agricultural resources.

The decentralization and de-concentration of cifiesrecent decades has been
attributed to the “natural evolution” of cities, if& in transportation and
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telecommunication technologies, and sorting praesbased on individual
preferences - with urban dwellers selecting muuidies and neighborhoods with
the preferred mixture of public expenditures, tatatand/or natural amenities
(Tiebout, 1956). While the above processes arealti important, they suffer from
some biases, including a limited scope, focusirg iarrowly on the rural-urban
interface (Clark et al., 2009) and by naturalizthg “choice” of “individuals” to
move to peri-urban areas seeking a higher quafityffea Generally missing from
these explanations is an attention to urban exparessociated with segregation by
race, class and ethnicity and other flight-frongbti processes, including
deindustrialization and environmental degradatiandgividuals are differently
positioned in their ability to escape inner-citypan ills. In the US context, rustbelt
to sunbelt migration also reflects segregation @sses at a interregional scale
(Graves, 2006). Moreover, local political economgpends critically on urban
growth policies (Downs, 1999).

While we have a reasonably good handle on somieeoétonomic fundamentals of
land development, we tend to ignore the politicad ¢he social. If urbanization and
peri-urbanization in Southern countries is happgminsimilar ways to the Northern
experience, but at an accelerated speed and scopeare the social and political
dynamics of these changes contributing to the pettere observe? Because we are
not paying enough attention to unevenness withih iaequality produced by the
increasing stratification of people in the Nortte must be that much more wary of
our interpretation of these processes in the Gl&mlth. Thus, peri-urbanization
literature coming from a North-American context fitigiot easily be transferable to
other regions/cultures/governance regimes (SchnaiWoodcock, 2008).

The dynamics of demographic pathways and lifestil@nges have specific effects
on land consumption in the peri-urban space. Neadignts of ‘urban costs’
(housing, rent, energy, accessibility) determingetgnd intensity of land-use in the
peri-urban parts. In many parts of the world adassified as ‘peri-urban’ have the
same amount of built-up land as urban areas, leub@lly half as densely populated.
Multiple studies have pointed to the risk of in@i@g urban sprawl. For example,
projections of built development in peri-urban areaEurope are for 1.4 — 2.5% per
year, if such trends continue. Thus, total buikedlepment in peri-urban areas could
double from 2040-2060. Modeling the impacts of mibation shows that land
fragmentation, loss of habitats and amenity valudisbecome more serious in the
peri-urban in the future. Simultaneously, peri-urbareas are also a place of
innovation and increasing employment in the seraod IT sectors: 25% of peri-
urban regions are classified as ‘highly innovative’

12



I\VV. Teleconnections and sustainability: new
conceptualizations of global urbanization and

land change

The current report focuses on this systemic apprascsustainable land-use in an
urbanizing world and argues both for a focus oncess-based definitions and
conceptualizations of the interlinkages betweemldelmange and urbanization, and
for the use of the concept of teleconnections. ke¥eropose and elaborate on the
use the concept of urban-rural teleconnectionsolaceptualize the linkages and
flows between urban and rural places. In climaiense, teleconnections refer to
large climate anomalies that are correlated ovegelageographic distances. For
example, El Nifio, the warming of the Pacific Ocearrents that occurs every 3 to
7 years, is connected with weather events in digtiaces. Examples of El Nifio
teleconnections include spatial patterns of rainfedriation in Africa and
precipitation patterns in Western United Statemil@r to climate teleconnections,
the concept of urban-rural teleconnections refess utban-rural flows and
connections of people, economic sectors, moneydgaw services that are not
geographically co-located. Urban-rural teleconmediare urban and rural processes
that are correlated but occur over distant plagtstorically, urban centers were
tightly connected with the surrounding rural comities. Today, urban centers in
mega-deltas can be less connected to the periphieras immediately surrounding
the city than to rural areas in distant locatioBkange in one urban location can
underlie variations in multiple rural locations, @range in multiple urban locations
can explain variation in one rural location.

Some working definition(s) for the use of the term “teleconnections” in the sense of
our workshop discussions

» distal flows and linkages of people, economic goadsrmation and
services with implications for land systems, drivand responding to
urbanization

« Process based continuum of interconnections ofadlyadistant processes,
drivers, markets, flows of energy and materialsveen land systems and
their urban connections.

In the previous section, we showed how the relatignof urbanization and socio-
economic, biophysical and urban form transitions loa conceptualized. In terms of
connections of urban land-uses to other land-uses,may want to ask, why
populations agglomerate initially. This has a lotdo with trade (connections).
Originally, or more traditionally, urbanists havesaciated the emergence of cities
with the production of surplus (Carter 1983). Jac(©69), however, has a more
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interesting story about the emergence of citiesshas pinpoints the importance of
connection. If one subscribes to this way of thmgki and there is increasing
evidence that the earliest cities traded, thenqimestion becomes, how do these
changes associated with increasing dense settlampatt the scope, intensity and
speed of these connections? Importantly, howeverneed to tease out from these
qguestions the roles of the other factors that agemy urbanization and
development (interactive effects).

Urban systems are typically conceptualized as ndsvaf nodes (cities or

metropolitan areas) and linkages (flows of goodd aarvices). The degree of
interconnections between the nodes can vary bitalp small changes in specific

nodes can be experienced across the system (B&®y). The tradition of urban

systems analysis is grounded on an epistemolod\cifies, when analyzed as a set,
can be treated within a general systems researehésc theoretical framework,

utilizing a wide array of scientific models. A sifoant portion of urban systems

research sprung from the need of a better undelisiqrof a wide range empirical

regularities (or, stylized facts) in the locationdasize distribution of human

settlements within nations, their hierarchy in tmban system and properties of
order; these regularities were first identifiedhe early 20th century.

One important motivating force behind urban gensyatems theory approaches is
the empirical finding of regularities across natibrsystems of cities. That is,
addressing urban places as nodes in general syshemy was mandated through
the identification of empirical regularities thatban places exhibited across space
and time. That cities display surprising empiric@gularities in their size
distributions is a longstanding finding, with a like relationship between the size
of a city and the frequency (or, the rank) of g @iithin a national system of cities
(Berry and Garrison 1958a). Systems of cities ipjcare consisted of a few large
cities and a large number of smaller cities (B&:9¢4).

The concept of urban-rural teleconnections is mial by, and draws -on a number
of theoretical frameworks from the literature onbam systems, such as a)
innovation diffusion theory, b) central place theoc) complex adaptive urban
systems, d) world city systems theory, e) urbanabaism/urban material and
energy flow studies and f) commodity and value eba@nd networks.

Teleconnections takes fromiffusion theory the notion that flows cannot be
modeled empirically without a larger theoreticarfrework. The movements of
goods, services, people, information, to and frandlareas and urban spaces most
be associated with way to understand both why somaeements do not occur as
well as how differential movement and resistanaelma linked to issues of political
power (Johnston, Gregory, and Smith 1994).

A reconceptualization of urban land teleconnectioas benefit from theentral
place theory concepts by adopting an explicit considerationtre# hierarchical
structure of urban systems (Berry and Garrison 49%858b) and the understanding
of the “sphere of influence” of urban places (allieia limited geographical sense).
Furthermore, introducingcomplex systems thinkingfor urban teleconnections
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provides advantages as it positions centrally ssoé feedback loops, non-
linearities, and emergent phenomena (Wilson, 2000),

The elements fronworld city systems theory that pertain to teleconnections
include the emphasis on flows of goods and senacesss scales based on a global
urban network. Those that have subsequently addathese studies have identified
these flows and quantified connections amongst<itiased upon the intensity of
these flows (be they airline passengers, informatioapital, images, illegal
substances, etc) (Castells 1996; Taylor 2004). t ti#e same time, the
teleconnections concept goes beyond WCSs in tweswigyit includes connections
of cities to non-urban places; and 2) it includes-economic valued goods and
services. In these respects it shares much withrumetabolism, or urban material
and energy flows accounting studies.

While the urban metabolism model has been useful in helping to identify the
amount and types of material and energy flows thinca city, it treats urban centers
as black boxes; hereby processes of metabolismraasdy examined. Urban
metabolism may also underestimate the relative rtapoe of some materials within
cities (Huang and Hsu 2003). Moreover, the bialabianalogy can create
misleading interpretations (such as equating ufbadback processes with those of
an organism) (Golubiewski 2010).

The notion of teleconnections includes the lar¢mrn$ of energy and materials that
are examined in urban metabolisms studies. As#me time, however, the notion
of urban land teleconnections attempts to move afn@y the input-output black
box approach. It does so by focusing more on thegsses that occur within these
different spaces that influence the flows.

The idea of teleconnections, with the emphasis rcgss attempts to incorporate
the idea ofnetworks, as with world city system networks. We emphagize
importance of linkages, actors and institutionsthe relationships that develop
within cities and their connections to activitiestors and institutions in other land-
uses. Moreover, as with networks, we attempt ¢orjporate an ethical analysis. In
this aspect we are inspired by the work in envirental justice.

V. Measures and indicators

In terms of practical research on teleconnectiorgs land change in an urbanizing
and globalizing world, a number of challenges aesent:

* Land-changes linked to teleconnections are happgeiaist, while research
planning and funding are typically slow. For exaeyphs Herrick and
Sarukhan (2007) mention: “Extractive industries, dgample, can establish
new international operations in less time thamakes to get a research grand
proposal written and accepted, and in far less tina@ it takes to develop
new funding sources”.

» Both land-change and urbanization research is tfésed on individual case
studies that usually use different methodologiedadspatial and temporal
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scales. They are therefore often difficult to usedomparative purposes, or
to get a broader (regional to global) scale ovevwim processes. This leads
Grimm et al. (2008) to argue for a “continentale@sh program across
multiple gradients, within and radiating out fromih small and large cities”
(for the US). In a similar spirit Liu et al. (200@rgue for “planned
comparisons across sites and macrolevel analy#isexisting and emergent
data across local, regional, national, and intéwnat levels. Kabisch and
Haase (2011) argue for the use of a urbanizatitangity gradient to capture
and monitor different trends from mega-growth tdrgtage.

* Restrictions of national funding agencies to funteinational and global
research. Most funding agencies have very striesrthat restrict funding of
researchers that are not based in the country. iBhisue also for EU
funding, although here at least a block of countigereferring to the same
funding rules and sources.

The development of sustainability indicators shouidvolve stakeholder
participation to acknowledge the fundamentally natine nature of these exercises.
Indicators may need to be multidimensional, i.eistainability can be the net
outcome of the drivers, pressures, impacts, andntieeactions of all of the above.
Indicators should be grounded in theory, not puielguctive. Indicators must
integrate data and information across various teaipand spatial resolutions; we
may need to work both from the ground up and thermaown to the micro.
Finally, what is the unit of analysis? A boundedgmphical region? A network?
An economy? Can we integrate processes across sualeextents?

Researchers have developed a range of approacldiagdeith indicators for
sustainable land-use (change): Schwarz (2010)dtestenge of landscape metrics
(LSM) and dissimilarity indices to assess the urtmam, Schwarz et al. (2011) used
the ecosystem service approach (surface emissivigyapotranspiration) to
measure the climate-sensitivity of land-use plagniSchetke and Haase (2008)
developed an indicator set to evaluate sustaimylmfipacts of urban shrinkage and,
finally, Lorance and Haase (2011) developed angmted approach to evaluate
sustainability targets of urban interim land-usés. the EU-project PLUREL,
benchmarks for sustainable land-use governance weveloped including the
expressed need of an appropriate mix of policy meafinfluence and relative
power over lower level authorities, various polayangement, discourses, rules of
“the game”, use of resources and coalitions (wwuvedlnet).

With regards to the concept of teleconnectionsne&d to be able to track, spatially
and over time, the flows of resources (people, gpedergy, materials) and to be
able to link consumption with production acrossthé different steps and temporal
dimensions.

Measuring sustainable land-use requires the opesadization of sustainability in
the context of land-use models. In particular, ¢v@s to resolve dilemmas and
tradeoffs in the choice of suitable context-specifiodeling tools. Efforts to
operationalize a new framework on sustainable las®l-that can be considered
policy-relevant should follow known criteria establed in the past for operational
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sustainable development models. Assuming that emwviental concerns are
integrated in the modeling approach, choice caragmsted by the evaluation of
criteria. on the multi- and inter-disciplinary potesh a longer-term
(intergenerational) focus, uncertainty managemesapacity to handle local vs.
global or intra- vs. inter-metropolitan scales #mel centrality or active participation
of the policymaker.

Similarly to all human-environment interaction fraworks, an urban land
teleconnections approach will have to be informga@ib integrated understanding of
effects on human well-being. A short literatureiegwv suggests that a large number
of potential measures of human and environmentétveing could be used, from
economic indicators (household income, Gini coedfit poverty rate,
unemployment rate etc.), to social indicators (éngalth indicators, population
density, crime rate etc.), as well as ecologicdicators (water and air quality etc.)
and indicators on governance efficiency and envirental services (Choon et al.,
2011). A related question would be, if such indicatshould be so broad that they
could be used for international and global compari®r so specific that they might
have to be developed for each individual city g@ioa.

VI. Strategic/fundamental issues addressed in
the workshop, especially with regard to

research and knowledge gaps

Explicit attention to urban teleconnections pernaiteroader normative assessment
of land change and urbanization processes, and proside a means of
operationalizing equity principles of sustainapilifTeleconnections can serve as
interventions that promote justice, a core sushalityg principle, in an increasingly
urbanizing world. Several strategic directions &modwledge gaps remain in this
new conceptualization of urban teleconnections:

. What is the normative basis for urban sustaingBilidlow can we, those with
technical know-how, best help in agenda setting?

. How to create a viable systems approach that iategrurban, peri-urban
and rural land and associated strategic perspsctive

. Does it make sense to talk about sustainable laedatiany scale below the
global level?

. What should be the visions of sustainable landatisaultiple spatial scales,
especially in a world with 8-10 billion people b@5D.

. A sustainable land-use concept should address fapart3 traditional pillars

(society, economy and environment) also governaticés governance,

which along with economy, sets the rules of the gaRolicies (via legal

legislation) regulate human activities but theirimarawbacks are that they
are sector oriented and geographically restrictéus their positive impact
to complex environmental issues is limited.
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How do we reconceptualize rural-urban connectionsntove beyond
categorical thinking? Can we trace for a given arkgstem its functional
interdependence to the rest of the world? Givengtbbal extent of urban-
rural teleconnections in a globalized and urbagizworld, how do we
conceptually and methodologically deal with displment (or leakage)
effects (a spatial displacement of environmentatsto other locations and
territories), as well as complex cascade effecmsmfin and Meyfroidt,
2010)

How do we integrate the different forms and appheacof urban modeling
with other approaches? How do we conceptualizetlagarize processes that
are not easily represented in spatial data?

Peri-urbanization is a key process: do we know ghaabout the regional
differences/characteristics in processes of larahgl per se around urban
cores? We need better linkage of drivers of pdsanisation and rural-urban
relationships at different scales (local, regionakional, global); How do we
study peri-urbanization and its effects holistigaWithout privileging a
specific population doing the moving, and ignorprgcesses of urban blight
and environmental justice?

A new overall framework for sustainability in arbanizing world capturing
processes of political economy, social and enviremia justice, urban
ecology, and global environmental change

What are the consequences of current and projegitben growth on
competition for scarce land resources (and thec#gsd environmental
consequences), both globally and regionally, andwv hoan these
consequences be alleviated by more sustainable efayban development?
What are the main factors that will enhance tretodgards urbanization or
de-urbanization respectively? Does it make senspetgeive the trends
across the globe as uniform? (as regards drivirge)

Do we aim at solutions based on technological impneents — regardless of
possible medium-long-term resource constraints?

Methodologically, better analyse and assess unnbtes externalities,
spillovers and tradeoffs in land-use policy in urlagions

The localized concept of urban sustainability temalsneglect distal influences,
especially on land use and land use change. Fortrer land change science tends
to not fully address the linkages to global andioeal urbanization processes.
Neglecting the complex, overlapping and diversemadf urbanization and land use
change processes and in particular, the role staldionnections between them can
lead to misguided sustainability policies and pcactdeviations from paths of
sustainable development and missed opportunitiesnimeases in human well-
being. Urban land teleconnections are criticaldionging about correct conclusions
and findings, and avoiding unintended negative eqguences in distal places.

Seto et al. (2012) propose a conceptual framewadkpartfolio of methods that link
land change to urbanization dynamics beyond thael Iscale. The authors offer a
platform for a holistic analysis of the underlyiagd variety of spatial effects of
production and consumption, and development ofcjdithat promote viable and
fair solutions. Moving away from isolated concepizetions in urban sustainability
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and land change science can lead to an integratderstanding and solutions for
sustainability. By bringing together the land changnd urban literatures and
offering a conceptual framework to incorporate theleconnections” concept to

understand the links between land change and ybzoesses, Seto et al. (2012)
make significant headway in the examination of tiagleoffs and consequences of
decisions that extend beyond the local immediata.ar
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