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PATHWAYS TO URBAN SUSTAINABILITY

Abstract

The concept of sustainable development has become very much “en vogue” in the past decade.
We have also observed a shift in the interpretation of this concept from a global perspective
to a mes0 perspective, i.e. a local, regional or sectoral level.

This paper aims to highlight the urban dimension of environmental issues. After a sketch of
urban pollution problems and of economic analysis tools, the notion of urban sustainability
will be advocated as a meaningful analytical and policy concept. Next, the main focus of
this paper will be on a typological approach to urban sustainability issues on the basis of
three characteristic angles, viz strong and weak sustainability, absolute and relative
decoupling and the spatial ecological footprint. Various methodological issues will also be
discussed, while the paper will be concluded with some policy perspectives.
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1. The New Scar city

In the struggle for survivdl mankind has been forced to cope with a wide range of
chalenges such as sdfety, shelter and food. The last century has withessed an unprecedented
rise in material welfare, so that scarcity in an absolute sense has vanished in many parts Of
our world. The last part of the 20™ century has also shown the emergence of new type of
scarcity, viz a hedthy environment to work and live in. This new scarcity is reflected in the
decline in ar, water and soil qudity as well a in a general decline in biodiversty. The
unpriced nature of many environmental goods makes it difficult to incorporate the
environment in the normal cdculation schemes of rationd market behaviour (see Tietenberg
1995).

It is noteworthy that environmental extemdities are no longer esoteric events in a normal
market system; they have even become a dominant festure. The world-wide decay in
environmental quality conditions and the gradud depletion of natural resources has been a
dominant theme for research and public policy during the latter pat of the twentieth century.
The globd interest in environmenta meatters is partly caused by the increased pressure that a
mounting population and increased production exert on the earth’s natural resource base. In
addition, as persond incomes rise and leisure time becomes more fredy avalable in the
developed world, concern with more immediate human needs has been accompanied by an
interest in presarvation and consarvation for future generations and for other regions of our
world. We observe an increasing interest in qudity - next to quantity - as an important
constituent of individual and collective welfare in which the environment assumes a
prominent position (see for a review also Button and Nijkamp 1999).

Clearly, the issue of environmenta degradation will stay with us until far in the new
millennium (see for a broad description WCED 1987). Already Plato in his Kritias was
complaining about human activity which had turned the landscgpe of Attica into a skeleton
and a wasteland. We also know about environmenta regulation in medieval European cities
which amed to control the use of coal burning or the noise annoyance caused by horse
dravn carriages. And the early stage of the indudtrid revolution demonstrated an abundance
of urban environmenta qudity degradatiion. But in our era the size and the intensty of
resource use and of related environmenta decay have teken such massve forms thet the
gability and sugainability of many ecosystems - both locdly and globdly - is threatened.
This has simulated the launching of the concept of sustainable development in research and




policy making a the end of the 1980s as well as of internationa research programmes on
biodiversty loss and climate change risks during the 1990s and beyond.

This pgoer ams to highlight the urban dimenson of environmentd issues. After a sketch
of urban pollution problems and of economic analyss tools, the notion of urban sustainability
will be advocated as a meaningful andyticad and policy concept. Next, the main focus of
this paper will be a typologicd approach to urban sustainability issues on the bass of
three characteristic  angles, viz strong and weak sustainability, absolute and relative
decoupling and the spatial ecological footprint. Various methodological issues will also be

discussed, while the paper will be concluded with some policy perspectives.

2. Environmental |ssues

Environmentd issues have a surprisng diversty, ranging from locd to globd Jevels.
After the avdanche of interest in globad environmenta issues (see eg. the Bruntland Report
or the Report of the World Commisson on Environment and Development (WCED 1987)),
the awareness has grown that many environmentad problems have a loca origin, while also
global environmental decay often manifests itself at a local level. Thus, there is a
smultaneous need for locd action and globd reflection. Consequently, cities may act as
focd points for creative environmental drategies (see Brebbia et d 2000, and Selman 1996,
2000).

Severd publications in the past decade have demondraied an daming decline in
environmentd qudity in cties Especdly in the Third World, severd cities are faced with
unacceptably low levels of qudity of life to the extent that even human hedth is as stake.

In Europe the Stuetion is in general more favourable, but there is sill a reason for serious
concern. For example, The Dobris Report (see Stanners and Bordeau 1995) provides a
convindng evidence that the qudity of the environment in Europe is under severe dress.
Some illustrative deta are contained in Table 1. The current trend in the EU to regard major
cities as the new economic engines in a globa competitive network economy may reinforce
the threats for a hedthy urban environment in Europe, in paticular as in the long higtory of
Europe numerous cities with an extremdy vauable and vulnerable socio-culturd heritage
have emerged Wwhich deserve strict protection in the interest of current and future
generations. The city plays a central role in a complex force field between economic progress,
environmenta protection and the home of man.




PRESSURES ENVIRONMENTAL ISSUES STATE & IMPACT

Present Future Present Future

(@) ® Greenhouse gases and Climate Change ® ®
© @ Ozone depletion ® )
@ @ Hazardous substances ® ?
@ @ Transboundary air pollution @ @
S ® Water stress @ ®
® ® Soil degradation ® N
@ @ Waste @ @
@) ? Natural and Technological Hazards ® 2
@ ? Genetically modif ied organisms ?
® ® Biodiversity ® 3
(@) ® Human health ® ’
@ @ Urban areas @ @
® @ Coastal and marine areas @ ”
® 2 Rural areas ® i
® ? Mountain areas ® .

© positive development ? uncertain (partial quantitative/ expert analysis

available)
@ unfavourabl e development = no quantitative data available

@ some positive devel opment, but
insufficient

TABLE 1. Europes Environment

SOURCE:  European Environment Agency (1998)

There are saverd reasons why a well focused environmental policy a the urban level is
a vduable activity in the framework of the world wide mission for improving
environmenta  quality.



Fird, there is the obvious reason that most production, consumption and transportation
activities in a country teke place in cities or urban areas. It is noteworthy that in mogt
countries the level of urbanisation is dill increasing, not only in prosperous regions but also
in less favoured regions. Thus, a clear focus on urban quaity of life may enhance the
effectiveness of resource and environmenta drategies in many countries.

Next, decentrdisation of environmental and resource policy has become a mgor device in
current policy-making in most Western countries. The city is of course a natural ingitutional
decison unit in this context, as it covers a well focused study area without running the risk
of a heterogeneous policy structure with many horizontally organized planning agencies (and
related competence questions). Thus the involvement of one identifisble decision-making
agency & the urban level is of mgor importance and may enhance the inditutiond
effectiveness of environmenta and energy  planning.

A related obvious advantage may be direct Jocal involvement, based on a bottom-up
drategy for new environmental management and energy saving programmes (for ingtance, in
the case of didtrict heating). This may increase the support of the general public for changes
in resource use, consumption or life styles.

Findly, in teems of effidency of data gathering and/or avalability, the dty is usudly a
more suitable datigtica unit providing systematic data sets on environmenta, energy and
socio-economie  indicators.

The prominent role of the city in environmentd policy has recently received much
atention from Europe's paliticians and citizens, not only from the viewpoint of urban qudity
of life, but also from the perspective of employment crestion. It is increesingly recognized
that the chalenge to improve the urban environment presents also an opportunity to create
new jobs (sometimes coined as “green jobs’ or “eco-jobs’). Especidly since the rise in
unemployment in many European cities , we have witnessed many initidtives aiming at
reconciling environmental and labour market intereds.

It is increesngly beieved that in the new economic conditions & the turn of the
millennium, where ICT and network configurations exert a prominent influence, a world-wide
opportunity may emerge, in which social, economic and environmenta objectives may be
fufilled. After the doomsday publications of Rache Carson (1962) on “dlent spring”, cities
may turn into sources of "vital spring”, provided an effective baanced urban policy is




pursued. Severd interesting and convincing illugtrations of such urban policies can be found
in a recent publication of the Internationd Indtitute for the Urban Environment (ITUE 1999).

3. Lessons from Economics

Environmental decay has put forward many chalenges to economics. Unlimited growth
is no longer uncriticdly accepted. Economic development is only assumed to bring about
postve welfare bendfits, if unnecessry wadte is avoided, if pollution does not exceed the
natural regeneration capacity, if non-renewable resources are saved to the maximum degree
possible, if essentid resources such as urban, water, ar or soil qudity are kept in a sufficient
qudity and if biodiversity is mantained. From an urban perspective, policy objectives related
to preservdion of culturd heritage, maintenance of sense of community (the “civic society”)
and ensuring safety may have to be added.

It is noteworthy that much of the early interests of the last century centred around public
hedth in dense urban agglomerations. As socid-medica knowledge on how diseases spread
developed, urban authorities in paticular sought to improve the locd environment by
edicting measures on eg. sewage contro] and clean water supply to reduce the diffuson of
germs and infection. This trend much later, led to a portfolio of policies embodied in various
initiatives of clean ar legidaion to reduce locd atmospheric pollution that causes smog and
other harmful effects. Wedthy societies, and the better-off within poorer societies, with the
time and resources to expand, became concerned with the built environment and with
shaping nature in ways that they found aestheticdly pleesng. Over the centuries this has led
to specific patterns of landscapes in the countryside and the provision of parks and gardens in
urban areas. This has created a general concern with qudity of life, in addition to dependence
on resources and environment, with a particular view to the city.

It is surprising that the social sciences were latecomers in studying issues of
environmentd qudity and nature. Of course, there are early examples of social science
research on environmental and resource issues, for indance, by nineteenth century scientists
like Mdthus and Marx. But it lasted until the 1960s and 1970s before the urgency of
environmental degradation and resources depletion had become so widely recognized that
various social science disciplines started to develop a pathway for environmental research.
This does not mean that in some disciplines never any atention has been given to resource

and environment issues. On the contrary, in particular in economics we observe a long




ganding interest in resource scarcity, in relation to agricultura land use and mineral use
The Physocrat thinking in economics even advocated theat nature - in paticular land and
water - was the real source of economic wedth. But this early interest in resource use was
mainly indigated by the (postive) productive contribution of physical resources to economic
efficiency. Only a few economids in the fird pat of the twentieth century recognized the
‘unpriced scarcity’ nature of the environment and of many resources (notably Marshall and
Pigou). They introduced the concept of ‘externdities, which meant that the socid vadue of
various goods and services, including nature and the environment, is not - or not insufficiently -
reflected in market prices, so tha a socidly undesirable use of these goods and services will
result. This may be the result of myopic behaviour of sdfish people or of the public good
nature Of various resources that are not controlled by property rights or proper regulation (see
for an overview Nijkamp and Van den Bergh 2000).

The real interest in environmentd issues darted essentidly in the 1970s when the
growing recognition of a worldwide environmental decay and of severe resource depletion (in
combination with a population exploson) received an unexpected but welcome support in the
oll criss This sudden event was complemented by the First Report to the Club of Rome
(“addressing the limits to growth”), which was based on a conditiond scenario andysis with a
systlems dynamics mode of the world. Although the scientific contents of the latter Sudy left
much to be desired - as a result of conservative information on resource availability and
insufficient incorporation of negative behaviourd and technologica feedback mechanisms - it
crested a shock effect among socid scientists. This gave rise to an intensve debate between
growth optimists and pessmigts (Day and Townsend 1993). This also marked the beginning
of the socid science interest in environmental sciences. Economists condructed abstract
modds of economic growth and resource use (Dasgupta and Hed 1979) and developed a
theory of environmental policy for correcting environmental extemdities (Baumol and Osates
1998).

Economids and psychologists began to invedigate how people vaue environmenta
change, environmental policy and ecosystem management, by usng dated preference and
revedled preference methods (Hanley and Spash 1993). Demographers started to investigate
the reationship between resource scarcity, population growth and migration. Decision
theorists tried to develop new tools for policy-making that were more tuned to the often
quaitative and unpriced nature of environmentd goods (such as multicriteria and multi-




objective decison tools). Many disciplines worked together in integrated modelling and
assessment, addressing both ecosystems and global scales (climate). Findly, daidicians got
involved in the formidable task to develop new datigticd data that would map out and
monitor energy use, environmental deterioration and the like. So in some twenty-five years
time here has been an explogve interet among socid scientist in environment and resource

issues (an extensve review can be found in Van den Bergh 1999).

It should be noted that there are many ways for a smultaneous andytica tresatment of
economics and environment. Since the 1960s a great many attempts has been made to link the
economy to the ecology (Costanza et d. 1997). An important contribution to the integration of
economics and ecology began smply with a reflection on the principles of the méterids
balance for resources (extracted or collected, transformed, consumed and emitted) and on the
need to take account of an economic viewpoint of such processes (Ayres et a. 1999). Severa
attempts have also been made to build economic and socid accounting systems that could
incorporate the measurement of economic welfare and performance together with the
measurement of environmentd indicators and performances. The integration of economics
with ecology has also been approached from the viewpoint of land-use - where economic axd
ecologica processes have the most disruptive effects « and of urban environments. In
addition, the interaction between economic and ecology bas been dedt with for sStuations
with globa risks and uncertainties.

We may thus conclude that environmental economics has become a central discipling in
economic sciences. In a few decades time, an overwheming amount of research efforts and
ressarch findings on environment and resources issues can be observed. Environmentd
stience has become a regpidly evolving fidd with a srong socid science  component.
Environmental and resource economics has generated many insghts about environmental
policy desgn, natural resource transboundary pollution issues, and international agreements
and policy coordination. In concluson, resource and environmental economics has created a
breadth and depth of scientific indgghts into the new scarcity. Both theoreticd and empirica
knowledge in the fiedd has been generated in a surprisngly rapid pace. Its multidisciplinery
orientation has offered a great drength to the task of environmenta economics to attack
complex and topical policy issues on the human environment.

A final quedtion is however, how important has economics become as a discipline for
underganding complex urban qudity of life jssues? Of course, the general lessons form




environmenta  economics apply also here, but the city is a paticular type of spatid
organisation which deserves a dedicated analytical approach on sustainable human
stlements. In particular, the economics of dendty in urban areas needs a more thorough
invedtigation, as the city is not only the source of much environmenta decay, but also the
stepping Stone for the solution of many environmenta problems as a result of the postive
economies Of agglomeration (a phenomenon already studied earlier in the form of so-cdled
Mashdlian districts). These issues will be further outlined in the next sections in the
framework of the sustainable city concept.

4. Sustainable Urban Development

Since the publications of the Bruntland Report in 1987, the concept of sugtainable
devdlopment has become central in mandream policy thinking all over the world. A
continuation of current trends would erode the bass for a badanced development. Thus,
environmental and resource policy is a fidd that is full of conflicts and paradoxes. And there
is no smple panacea avalable. A complex issue is sustainable environment and resource
management in the interwoven nature of the new scarcity question. Resource use leads to
pallution, while abatement of pollution requires additional resource use. Clearly,
technologicd innovation (eg. recycling) or environmenta management drategies (eg. SO
14001, Emas) may help to dleviate some of these problems, but with a risng population
(mainly as a result of in-migration) and rgpidly risng consumption and mobility leves it will
be extremdy difficult to achieve a sustainable development over a time scale involving many
human generations. Furthermore, resource and environment issues may manifest themsdves
a locd or regiond scales, but they ae also pat of a globdly interwoven ecosystem.
Consequently, the ‘new scarcity’ has clear spatid and temporal horizons which extend far
beyond the current level of thinking and acting.

Againg this background the concept of sustainable development has become ‘en vogue'.
Although this notion has already a longer period of existence, it became a fashionable topic
after the publication of “Our Common Future’ by the World Commisson on Environment
and Deveopment (WCED). The Commisson caled atention for the need to consder our
planet as an integrated social, economic, ecologicd and political sysem which needs

collective initiatives and actions in order to ensure continuity under changing conditions.




Clearly, the report cdled for further policy action. The Rio Summit (1992) amed to offer
more concrete guiddines by suggesting a redistribution of (natural) resources between
developed and developing nations S0 as to offer equa access to all ditizens of our world and a
communication/participation strategy between all stakeholders in global sustainable
development planning (including loca actions). As a consequence, the globd Agenda 21 had
to be accompanied by a Locd Agenda 21 pinpointing the am that locd authorities should
achieve consensus on a mission Satement for sustainable development action a the loca
leve.

In retrospect, the issue of sugstainable development - both globdly and locdly- has
become the dominant policy paradigm in the last part of the 20™ century. It cals for attention
and policy action regarding our current lifestyle with its high resource depletion, decay of
environmental quadity and increasng socio-economie digparities. The 1992 UN Conference
on Environment and Development (the Rio Conference) pinpointed severa strategic policy
needs and resulted in Agenda 21 which claimed "Human beings are at the centre of concern
for sustainable development. They are entitled to a healthy and productive life in harmony
with nature".

It was incressingly redized however, that such an ambitious god should be fulfilled in
close cooperation with locd dakeholders. This awareness has led to the formulaion of the
Loca Agenda 21 (1997) where a plea is made for dedicated local actions that are needed to
combine a reduction of environmentd decay with an improvement of locd socio-economie
conditions in both indudridized and Third World countries.

The European version of Loca Agenda 21 is coined the Charter of European Cites and
Towns Towards Sugtainability. It regards sustainability as a creative, balance-seeking process
extending into all areas of locd decison-making. It dtates that sustainable development helps
cities and towns to base living patterns on the carrying capacity of nature, while seeking to
achieve social judice, sustainable economies and environmental sustainability (see also Mega
1999).

The implementation of such Srategies needs of course a proper design and use of
measurable policy and achievement indicators. This is also recognized in Agenda 21, where it
IS claimed that: “ Indicators of sustainable development need to be developed to provide solid
bases for decision making at all levels and to contribute t0 a self-regulating sustainability of

integrated environment and development systems". Such indicators would be measurable,
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comparable, transferable, informative, sgndling (eg., ealy warning sysems) and acceptable
for policy choices. Idedly, policy choices should be based on redigdic information, while the
relevant indicators would have to be geared towards urban sustainability policies.

It should be recognized that the tasks placed on the shoulders of cities are immense, but it
ought to be stressed as well that cities are in a unique podtion to develop proper sustainability
drategies through the agglomeration advantages originating from their geographicd synergy.
A few figures may illudrate this point.

Cities are in absolute terms huge consumers, for example, an average European city of
one million inhabitants consumes on an average daily basis approx. 320.000 tonnes of water,
11 .500 tonnes of fosdl fuels and 2.000 tonnes of food. Urban sustainability strategies may
then be hdpful in increasng the urban efficiency in consumption and in reducing the negdive
extemdities. Cities may use their hitorical creative potentiad to cope with such problems and
to develop new opportunities based on leaming principles, through which the city can reach a
sudtainable evolutionary pattem by deploying flexible reslience and adjusment drategies.

Thus, urban sustainéble policies are to developed a the dynamic edge of various -
sometimes  conflicting - objectives on the city and its population. An illustration of the
multidimensond complexity of such sustainability policies can be found in Fgure 1.

A magor chalenge to modem dcities is the need to ensure economic, social and ecological
sustainability now and in the medium and long term future. Economies of scale may erode the
qudity of the urban living environment and the social Stability base of the cities, so that a
well-tuned €effort has to be made to reconcile environmenta demands with economic goas of
the city. This task is once more important in a dynamic network environment ingtigated by
the ICT sector, through which a trend toward mega-cities may emerge (see Brotchie et d.
1999).

It should be added that traditional urban economic theories have studied the balance
between agglomeration economies and diseconomies mainly by means of land use modds in
which scale advantages and congestion play a criticd role. In a recent article (see Verhoef and
Nijkamp 2001) this issue has been analyzed more thoroughly by incorporating also
environmental  externdities, based on eements of endogenous growth theory. Clearly, the
economic andyds of sudanable dties ill deserves further extensons - both theoreticaly
and empiricdly -, while also the policy andyss for favouring urban sudainability needs a
further despening.
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Since cities are world-wide experiencing a process of rapid change, the question is how to
ensure continuity in change, in other words, how to use the vauable dements from the past
(eg. culture, science, entrepreneurid Soirit) as the bass for a promisng future? This
development of redlient behaviour does not come about autometicaly, but certainly requires
an effective sugtainable city policy. This will be discussed in the next section.
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Fig. 1
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5. Sustainable City Policy

Doomsday prophets have often argued that cities would necessarily go through a process
of sdf-destruction beyond a critical size of population or economic activity, but surprisngly
enough cities have shown a high degree of reslience in coping with the great many burdens
resting on the city’s shoulders. Clearly, scale economies may for a while be overshadowed by
diseconomies (eg. social indability, unrest, decline in business, crimindity), but mogt cties
have managed to continue their existence. Even cities which were sometimes regarded as
hopeless urban areas such as Fittsburgh or St. Louis have shown remarkable signs of recovery
and sudanability. In recent years the notion of urban sustainability has become rather
popular, but its meaning is rather vague.

It has been argued in Finco and Nijkamp (1999) that an environmentdly sustainable
development of a city can only be atained by initiating appropriate policy Srategies On this
subject much literature can be found, which focuses on the design of concepts or frameworks
needed for such policies. It is clear that initigtives in various cities world-wide differ strongly
in the adoption and implementation of such concepts, because each city has its own specific
geographical, political and environmenta setting. Nevertheless, general integrative concepts
and evaluation procedures may be developed which can serve as guiddines for many cities
underteking sudainability initistives A broad survey of such concepts can be found in
Sdmen (1996), while an overview of policy drategies can be found in OECD (1995).
Although it is likely that environmenta quaity problems may become more severe with
urban size, there is no clear evidence tha urban size as such causes environmentd decay.
According to Orishimo (1982) it is not the sheer city size, but rather the implied land use, the
transport systems and the spatid layout of a city which are criticad factors for urban
environmenta  qudity.

Policies addressing sustainable development of cities should, therefore, cover multiple
fidds like urban rehabilitation, urban land use, urban transport systems, urban energy
management, urban architecture and consarvation policy, and urban culturd  policy.
Mesasurable indicators including minimum performance levels and critical threshold levels
will then have to be defined, estimated and used as forecasting tools so as to improve
awareness of sudtainable development issues of modern cities. Loca authorities will have to
share ther tasks with all other actors in the urban space (including the private sector) in
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enforcing and maintaining these critical thresholds. It goes without saying that urban
sustainable development is a process rife with conflicts and incompatibilities (cf. also
Lombardi 1999). Commitment to a strict environmentaly sustainable urban development by
key actors in a city is necessary for a successful implementation of sugtanability policies. In
doing so, also economic (market-based) incentives are desirable in order to increase efficiency
and to cope with the negaive factors of modem city life. Falure to develop an effective
baanced urban development policy will reinforce urban sprawl and will highlight inner dity
problems to a much larger area. Environmental-benign urban policies may, on the other hand,
atract new investments, favour urban employment, and hence contribute to an increese in
qudity of life The successfulness of such interventions depends clearly on three mgor
background determinants:
¢ institutional factors (Management and organisation of the urban energy sector, public-
private modes of cooperation etc.);
e attitudes and behaviour of citizens (life syles, mobility pattems, environmental awareness
etc.);
¢« urban structure and morphology (population density, urban form, transportation networks
etc.).

Locd authorities have the posshbility to exert both a direct and indirect influence on these
determinants. The question whether a given urban development is sustainable or not is co-
determined by the targets st by policy-makers. There is not a sngle unambiguous urban
sudanability meesure, but a multitude of quantifiadble criteria which may be used in an
empirical test. A necessary condition for implementing an effective planning sysem for urban
environmenta  management geared towards maintaining sugtainability is the deveopment of a
sysem of suitable urban environmental indicators (see OECD 1978). Such indicators, which
should represent a balance between the necessary qudity of information and the costs
involved, would have to be related to economic, social, spatid and culturd dimengons of the
city. The OECD has dravn up a long lig of dements which are decisive for urban
environmentad qudity and which would have to be included in such an indicator system.
Examples are housing, services and employment, ambient environmental nuisances, social
and culturd concerns, etc. However, it gopears to be extremely difficult to operationdize such
an indicator sysem. This means that precise empirica evidence on urban environmentd
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quality and on the implications for both household and firm behaviour is not aways available
or accessible.

A final remark in order here. Cities are not static phenomena, but are dways in a state of
flux. Urben life is dynamic. Living dties will go through fluctuating petterns of creative
destruction. They need to revitdize and to innovate in order to survive in a competitive
economic game, but they also need to maintain or restore their heritage from the past in order
to remain attractive poles for resdentid and business purposes (‘the livesble city’). This also
means that cities would have to deveop ecologicd innovations in order to reconcile
conflicting interests (see Capello and Nijkamp 1999). Urban policy-makers tend to become
increesingly change-managers seeking for innovative opportunities to regenerate city life.
Their drategies are not based on blueprint planning concepts or fixed target approaches, but
on adjusment and flexibility based on reslience principles from social biology.

The evaluation of sustainable urban policies presupposes the identification and
measurement of rdlevant indicators. An illudrdive lising of such indicaiors can be found in
the above mentioned Dobris Report (see Stanners and Bourdeau 1995). In a more anaytica
way the OECD (1994) has developed the so-caled PSR' (Pressure-State-Response), model
while the Internationd Inditute for the Urban Environment (IIUE 1995) and the World
Resources Ingtitute (WRI 1995) have proposed the so-caled ABC (area-basis-core) indicators
list. Such approaches can be very helpful in identifying the driving forces of urban
suganability, while they may also be extremey helpful in pinpointing the rdevant criteria to
be conddered in compaing dternative urban sudainability plans, eg. by usng interactive
evauation methods

In the past decade, many modem assessment methods have been developed in order to
offer a methodological perspective for procedura types of decision-making in which various
qudlity aspects are also incorporated. Many of these methods smultaneoudy investigate the
impacts of policy drategies on a multitude of rdevant criteria, partly monetary, partly non-
monetary (including quditetive facets). They are often coined ‘multicriteria methods and are
also known as ‘multi-assessment methods. Such methods offer a great potentid for the
deveopment of a badanced multidimensond policy for a susaindble city.

' The PSR model has been changed by EEA (the European Environment Agency) in DPSIR model (Driving
forces, Pressures, States, Impacts, Responses).
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6. Analytical Issues in Urban Sustainability

The city is the home of man and it is thus a naural gep to link the globd environmenta
change discusson to urban development policy. Clearly, doomsday prophets have spent
much time on building an image of the world where environmental deterioration would herald
an gpocayptic scenario. It is surprising to note that in many parts of the world we have seen a
recovery of threstened ecosystems and environmenta quadlity conditions as a result of active
policy intervention, technological progress and behavioura change. It seems as though
economic growth is not necessxily a odds with environmenta sudtainability. And this
goplies of course d<0 to cities.

Environmentd sudainability is often diginguished into wesk and drong sudanability.
“Strong” refers to the idea that every component of the environment and nature has to be
maintained, with “Deep ecology” as its most extreme proponent. Wesk refers to a change that
makes some environmental components worse off, provided thet the overal net baance is
dill pogtive. The diginction relates to ethical pogtions as well as views on the posshility
of subgtitution (as opposed to complementarity) between nature (or environmentad goods and
services) on the one hand and socio-economie artefacts on the other hand. The question of
weak and strong environmental sustainability is also co-determined by the degree of
dissggregation of the environmenta system under consderation, by the geographic scale at
which environmental problems are sudied, and by the time horizon (see Turner 1999).

It is noteworthy that sometimes a distinction is made between very weak and very strong
sugtainability. For an illugration of various posshilities we refer to Table 2. A third anaytica
issue which deserves more attention in the debate an sustainable development is the
geographical scale. This has two aspects. In the firs place, we know that & a smdler
geographical scale there are normally more uniform pattems and less countervailing
developments, so that it may be easier to achieve (Strong) sudtainability.

Furthermore, it ought to be recognized thet in a rdatively smdl area the clam on external
resources may be higher, so that a Stuation of loca sustaingbility may be achieved but to
the detriment of other areas. This issue is temed in the recent ecologicd literature the
‘ecological footprint'’ (see Wackernagel and Rees 1996) and adds, of course, to the complexity
of gpatid sudanability policy. It also has important implications for urban policy, as it
prompts the question whether the competence of urban policy is limited to its administrative
borders or may extend to the rest of the world. Of course, it ought to be recognized that in an
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open economy the gains of trade will dways favour shipment of goods between different
regions (trade is normally more beneficid than sdf-production), but the environmentd

distributive consegquences are often overlooked. The combination of the three issues discussed

in this section will be incorporated in a systematic classfication scheme in the next section.

VERY WEAK
XJISTAINABILITY

WEAK
SUSTAINABILTY

STRONG
SUSTAINABILITY

VERY STRONG
SUSTAINABILITY

Economic efficdency criteria Effidency and equity criteria Bioethicd criteria and
constraints
Neo-classical ~ economics Ecologicd system functiond Non  anthropocentric  intrinsic

paradigm

diversty

vaue rights based approach,
environmentd “trump” cards

Individudiam: rationd self-
interested consumer

Systems  perspective:  ecosystem
“hedth” and “integrity”, total
system value> total economic

Preferences not appropriate  basis
for vauation

vaue (TEV)

Fixed preferences/values Individuaism and collectivism:  Citizen motivations as a distinct
consumer and citizen and separate category
motivations

Marked-based  resource Endogenous  preferences:. Keep “markets’ out of the

dlocation and vauation

psychosocial and cultural theory
variables

environment

Anthropocentric insrumenta
vaue in pature

Expressed and revealed
preferences. Focus group testing
of contingent valuation surveys

Expert opinion

Marginal/discrete environmental
change and its valuation

Anthropocentric intrinsic value

Contingent valuation surveys as
opinion polls

Revedled preferences via
markets; household production
function; travel costs; hedonic
pricing

Benefits transfer: validity/
reliability testing protocols

Positive rates of time discount

Multiple policy gods; trade off
analysis, risk anaysis, lifecycle
assessments

Deliberative processes: citizen
juries, consensus conferences
etc.

Totd economic vaue (TEV)
concept (private values)

Standards/regulations; critical
natural capital; uncertainty and
irriversibilities; precautionary
principle conditioned by cost-
effectiveness

Near infinite economic capital
subgtitution possibilities via
technical progress

Integrated assessment process

Economic welfare significant
component of social welfare

Tase 2: Spectrum of overlgoping sudtainability pogtions

source: Turner, 1999
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7. A Typological Framework

Loca Agenda 21 means that cities are not passive victims, but have to show flexibility by
adiuging their sustanability policies to chalenges and opportunities. Consequently, they have
to identify, explore and sdect choice options which —despite their complex and conflicting
multidimensondity- am a a baanced devdopment under changing external conditions. The
policy strategies supporting or enhancing urban sustainability may be varied in nature; they
may range from the introduction of advanced environmental technologies Or market
incentives to strict land use and zoning policies or information campaigns. In general, a
portfolio of different posshbiliies seems to be the best guarantee for sugtainable urban
development in a dynamic environment.

An important question to be addressed here is which generdizable or transferable lessons
may be derived from limited sustainability experiments on only a few dities. The problem is
that the range of choice for a sustainable urban policy is vadt, S0 that essentidly an extensve
comparative case study research based on multiple experiments would be needed. This is a
task for beyond the scope of this paper, but it may be interesting to offer a taxonomic
framework through which individud sustainability Strategies for cities can be assessed.

This urban sudanability typology will be based on three complementary andyticd
angles, which will successvely be described by a decompostion andyss. These angles which
were already discussed in previous sections are:

e drong versus wesk (un)sustainable development; this didtinction has become rather

fashionable in the ecologicd economics literature.

+ absolute versus relative (de)coupling (or (de)linking); this diginction has also become
‘en vogue in many recent environmental science studies.

« locd versus supralocd sustaingbility (the issue of ecological footprints); the latter
issue has generated much interest in recent years because of its geographica
connotation.

Firg, the diginction between wesk and drong sudtainability will be addressed. The
traditiond viewpoint on srong and wesk sudtainability refers to the question as to whether
subditution between different sudtainability constituents is dlowed for. If a]] sugtainability
components (€.g. natural capital, ar quality etc.) are having a postive development sign,
then we spesk about drong sudtainability. If some of them have a negative dgn, but if the
overd| aggregate impact on welfare is il1 having a net pogstive Sgn, the Stuation is termed
‘wesk sustainability’. In the present case, a more precise diginction can be made. The reative
change in economic performance of a city is denoted by E and the rdative change in its
ecologicd performance by M. Assuming that urban wefare is composed of economic and
ecologicd performance messures, the following dasdfication (see Table 3) for the rdative
change in urban wefare (W) can be made:
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grong sudainability (s9): W=E+M>0O with E>0 and M>0

weak sustainability  (ws): W=E+M>0 with E>0 and M<0  or
E<0 and M>0

wesk unsudaingbility (wu): W=E+M<0 with E>0 and M<0  or
E<0 and M>0

drong unsustainability (su): W=E +M<0 with E<O and M<0

Table 3: A dassfication of wesk and drong (un)sustainability

This classfication is for a sIngle aea (eg, a cty ) and we may offer an exhaudive
presentation of the various combinatorid posshilities. These possibilities can also be
classfied in the following table (Table 4):

M>0 M<0
E>O0 SS: W>0 ws: W>0
wu: W<0
E<0 WS: W>0
wu: W<O0 su:W<0

Table 4: A synthetic classfication table for types of (un)sustainable development

It is clear that an aggregate performance messure for M and E is not dways very
redigtic. The ecology comprises many biotic and abiotic sysems, which may change rather
independently from each other. In many cases urban policy mekers are facing a choice
gtuation with subdtitution (or compensation) between different components of the urban
ecology. The only way to solve this problem would be to adgpt an gpplied wefare
perspective, in which all constituents of urban wefae (E and M) ae smultaneoudy
incorporated.

So far we have assumed that the E-sysem and the M-system are uniform in the city. If
they are composed of two heterogeneous subsystems, the above framework has to be
extended. The urban economy and ecology can then each be subdivided into two distinct
subsystems, indicated by E; and E,, and M; and M, respectively. This means that we can
now extend the typology in Table 4 by consdering also intraeconomie and intra-ecologica
sudanable development. This may be illusrated by the following ‘sudtainebility tree’ for
the urban ecology:
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/ M;>0 and M;>0 —» grong ecologicd  sustainability
M>0\ M; >0 and M, <0 —® week ecologicd sustainability
M;<0 and M; >0 7 wesk ecologicd sustainahility

The same can be done for the economic Subsystems, El, and E2, of the city. By
integrating next the various combinationd posshilities in Table 4, even a more extended
dassfication table may be consructed which incorporates many more options for urban
sudainable development. Such a taxonomic table may act as a useful andyticd tool to
classfy and map out urban sudanability initiatives.

In the second place, another important issue to be addressed is the context of urban
sudanable development in the distinction between absolute and relative (de)coupling or
(de)linking.

Pollution
P A
E=l
0<=E<1
E<=0
hcome v >

Figure 2. Green Kuznets Curve (EKC) with absolute vs. rdative (de)linking

This issue has generated much debate in the recent environmenta literature in the
context of the so-caled Kuznets-curve (Kuznets 1955; Heintz and Verbruggen 1997). The
question a sake here is whether the link between economic growth and environmenta
qudity is in the long-run podtive or negative (see Fgure 2). Rdative decoupling means
that this link is less than proportiona, while absolute decoupling means that more growth
may lead to environmental improvement. This is andyticaly represented in the typology
of Table 5, where absolute decoupling (AD) means: E>0 and M>0 (i.e. the left upper
quadrant).The same applies to the ws and wu cases in the left lower quadrant (Table 4).
The case of relative decoupling (RD) means that -1< M/E <0, which is a specid case of
the right hand side of Table 4. Hence the following table can be derived integrating
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sudtainable development cases with decoupling cases, where the right hand column
represents the coupling (C) or linking case.

M>0 -1<M/E<0 M/E< -1
E>0 AD RD C
E<0 AD RD C

Table 5. A cdassfication table for types of (de)coupling

This table may be paticulaly useful to meke a diginction between various types of
growth initiatives for the city. Some of them may - in absolute or relative sense - lead to
an improvement of the urban qudity of life, while others may have an opposite effect. The
overdl effect on urban sustainability then depends on the mix of growth efforts, which can
be represented by means of the above decompostion andyss.

Findly, spatid demarcation will be concisely addressed in terms of local versus supra-
locd sustaingble development. This issue has mainly been ingtigated by the ecological
footprint discusson. The main idea is that a city may be able to achieve a sudtanable
development (strong or wesk), but that this achievement may be derimenta for its
aurroundings  or for other regions. This means that the issue of urban sugtainable
development may be a cast in @ much broader spatial context of land use, depending on
the question whether one wantsto address loca or supralocad sugtainability.

For example, by making a didinction between the city ¢ and the surrounding region

r, we may create an enlarged table for the relevant types of (un)sustaindble
development (see Table 6).

Mc>0| Mc<0 | Mr>0| Mr <0

Ec >0
Ec <0
Er >0
Er <0

Table 6: A dassfication table for types of (un)sustainable development in case

of ecologicd footprint of the city.

An important question in the debate on ecologicd footprints is whether next to

ecologicd interactions also economic interactions in space may occur, which may have a
welfare enhancing effect and hence may serve as compensations for ecological damage
elsawhere. This question would need to be resolved by means of a general spatid
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environmenta-economie equilibrium modd. An extensve review of those problems can be
found in Finco and Nijkamp (2001).

The three andlyticd angles discussed above can now be visudised in a triangular form
(see figure 3). The above typology, it is acknowledged, is sill rather general. A fully
aticulated classfication scheme would involve the condruction of a more detailed table with
a view to the success conditions for urban sudtainability policies in different dties In this
framework a meta-andytic case sudy experiment might be deployed with the am to derive
genedizable or tranderable policy lessons. Methodologicd  expostions and  empirical
examples on such approaches can be found in ven den bergh et d. (1997), capello € 4.
(1999) and florax et a. (2001).

weak

Strong vedly:
fable. development

(un)su

Local ver Absolute versus
supra -loc8F Sus ané{@?li‘ry relative (de)coupling
(the issues of ecological or (de)linking

foo tprints)

Ficure 3 A new triangular typology

After this broad taxonomic expostion afew reflective remarks are stil] in order. The
above typology ams to offer a systematic mapping of all relevant spatia-economie and
ecologicd forces a@ work in achieving urban sudanability. It is also clear that such a
presentation needs extensve spatid and time-series data on both economic and environmenta
indicators. Furthermore, an ambitious modelling effort would be needed to generate a
consgent representation of all linkages between the various indicators used. Equilibrium
andyss may be helpful in this context, but this is no doubt a long lagting effort. And finally,
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the trandation of the above mentioned anayticd findings into concrete and effective policy
measures is a great scientific chalenge for environmental scientists.

8. Urban Sustainability Revisited

The world-wide interest in sustainable development has not left the city untouched. On
the contrary, it has placed the city in the centre of the sudtanability debate. The vivid
discusson of the need for sustainable development has made clear the need to recognize once
more that the city is the home of the modern man.

The city is the theatre of social cohesion and dialectics. It is the cradle of civilisstion and
the temple of culturd, economic, technologica and scientific progress. In a modem network
society (see Cagtells 1996) the city acts also as a nodd centre for both globa and interlocal
connectivity of flows (materid and non materid). Urban economics, in particular, has made
an important contribution to our improved underganding of urban agglomeration advantages
as the driving forces for city formation and city growth. Clearly, in a dynamic world the
specific roles and functions of cities may change and lead to fluctuating performance
patterns of cities depending on their competitive behaviour and policy response (see eg.
Blackman 1995; Button 1998, Edwards 1997 and Pacione 1997). But such evolutionary
patterns do not erode the overdl postion of cities as centripetal and centrifugal geographical
concentration points in a complex space-economy.

Is the city able to fulfil the high expectations and the great many requirements put on its
shoulders? This is a chalenging question. We have witnessed convincing examples of very
successful and pro-active urban sustainability policy initiatives. So the opportunities are there.
There are also glaing example of falures. So the threats are there equaly as wel. In many
cases of urban development policy, the final success (or falure) will be contingent on a close
interplay of all Sakeholders from the viewpoint that urban sustainability is a sine qua non for
the survivd of the city in the upcoming network society.

Note: Though this paper is the result of joint research, the firg author is manly responsble
for Sections 6-8.

24



References

Ayres, R.U., K. Button and P. Nijkamp (eds.), Global Aspects of the Environment, Vol. 1 & 2. Edward
Elgar Publ., Cheltenham, 1999

Baumol, W.J., and W.E. Oates, The Theory of Environmental Policy 2nd ed. Cambridge University
Press, Cambridge, UK, 1988

Beinat, E., and P. Nijkamp (eds), Multicriteria Analyss for Land-Use Management, Kluwer,
Dordrecht, 1998

Bergh, J.C.JM. van den (ed.), Handbook of Environmental Resource Economics, Edward Elgar,
Chdtenham, UK, 1999

Bergh, JC.JM. van den, K Button, P. Nijkamp and G. Pepping, Meta-Analysis in Environmental
Economics, Kluwer, Dordrecht, 1997

Bergh, J.C.JM. van den, and P. Nijkamp, Economics and Management of Environmental Resources,
Encyclopedia of the Social Sciences, Elsevier, Amsterdam, 2001 (forthcoming)

Blackman, T., Urban Policy in Practice, MacMillan, London, 1995

Brebbia, C.A., A. Ferrante, M. Rodriguez, and B. Terra (eds.), The Sustainable City, WIT Press,
Southampton, 2000

Brotchie, J.,, P. Newton, P. Hall and J. Dickey (eds.), East-West Perspective on 27* Century Urban
Development, Ashgate, Alderhot, UK, 1999

Bruyn S. M. de, Economic Growth and the Environment, Thesis Publishers, Amsterdam, 1999

Burton, P., Urban Policy and the Myth of Progress, Policy and Politics, vol. 25, nr. 4, 1998, pp. 421-
436.

Camagni, R., R. Capello and P. Nijkamp, Towards Sustainable City Policy: An Economy-
Environmental-Technology Nexus, Ecological Economics, vol. 24, no. 1, 1998, pp. 103- 118

Capello, R., P. Nijkamp, and G. Pepping, Sustainable Cities and Energy Policy, Springer-Verlag,
Berlin, 1999

Carson R., Slent Soring, Houghton Mifflin, Boston, 1962
Castells, M., The Rise of the Network Society, Blackwell, Malden, UK, 1996

Colomi A., E. Laniado, and F. Rosace, VISPA: Valutazione Integrata per la Scelta di Progetti
Alternativi, CLUP, Milano, 1988

Costanza, R., C. Perrings, and C. J. Cleveland (eds.), The Development of Ecological Economics,
Edward Elgar, Cheltenham, UK, 1997

Daly, H.E., and K.N. Townsend (eds.), Valuing the Earth: Economic, Ecology and Ethics. MIT Press,
Boston, 1993.

Dasgupta, P.S., and G. M. Heal, Economic Theory and Exhaustible Resources, Cambridge University
Press, Cambridge, 1979

Edwards, J., Urban Policy, Urban Sudies, vol. 34, 1997, pp. 825-843.

EF (European Foundation for the Improvement of Living and Working Conditions), Utopias and
Realities of Urban Sustainable Development, Dublin, 1997

FAO, Directives pour la Planifcation de 1 ‘Utilisation des Terres, Rome, 1993

Finco, A., and P. Nijkamp, Evaluation of Sustainable Urban Development: Issues and Application,
Research Paper, Dept. of Spatial Economics, Free University, Amsterdam, 1999

25




Finco, A., and P. Nijkamp, Spatial Fingerprints and Ecological Footprints, The Region in the New
Economy, (Y. Higano, P. Nijkamp, J. Poot, and J. van Wijk, eds), Ashgate, Aldershot, UK,
(forthcoming)

Florax R., P. Nijkamp and K.G. Willis (eds) The Use of Meta-Analysis in Environmental
Management, Edward Elgar, Cheltenham, UK, 2001

Hanley, N. and C. L. Spash, Cost-Benefit Analysis and the Environment, Edward Elgar Publishers,
Aldershot, 1993

Heintz, and Verbruggen, 1997

IIUE, The ABC Approach, Delft, 1995

Janssen, R., Multiple Decision Support for Environmental Problems, Kluwer, Dordrecht, 1992
Kuznets, 1955

Lombardi P. (ed.), Urbanistica, vol. 112, June1999

Mega, V., Planning the Civilisation of Sustainability, International Conference on ‘Sustainable
Development and Spatial Planning in the European Territory’, Athens, May 1999

OECD, Urban Environmental Indicators, Paris, 1978

OECD, Environmental Indicators, Paris, 1994

OECD, Urban Energy Handbook, Paris, 1995

Orishimo, Urbanisation and Environmental Quality, Kluwer, Dordrecht, 1982
Pacione, M.(ed.), Britain s Cities, Routledge, London, 1997.

Ring, 1. B. Klamer, F. Watzold and B.A. Mansson (eds.), Regional Sustainability, Physica-Verlag, New
York, 1999

Selman P., Local SQustainability, Paul Chapman, London, 1996

Selman, P., A Sideways Look a Local Agenda 21, Journal of Environmental Policy & Planning,
vol. 2, no.1, 2000, pp. 39-54

Stanners, D., and Ph. Bourdeau (eds.), Europe's Environment (The Dobris Report), European
Environmental Agency, Brussels, 1995

Tietenberg Th., Environmental and Natural Resource Economics, Hoper Collins, 1995

Turner, RK., Sustainable Development of Saociety, Economy and Environment: Consequences for
Integrated Coastal Management, Regional Sustainability (Ring, B. Klauer, F. Watzold, B. A.
Mansson, eds.), Physica- Verlag, New York, 1999

Turner, RK., K. Button and P. Nijkamp (eds.), Ecosystems and Nature: Economics, Science and
Policy, Edward Elgar Publ., Cheltenham, 1999

Verhoef, E.T., and Peter Nijkamp, Extemalities in Urban Sustainability, Ecological Economics, 2001
(forthcoming)

Wackemagel, M. and W. Rees, Our Ecological Footprint, New Society, Gabriola Island, BC, 1996
WCED, Our Common Future, Oxford university Press, New York, 1987
WRI, Environmental indicators, Washington D.C., 1995

26



FiGUrRe 1: The locus of sugaingbility principles and policies
SOURCE: Camagni et a., 1998
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