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PLANNING FOR SUSTAINABLE SPATIAL DEVELOPMENT:
PRINCIPLES AND APPLICATION

Adde Finco’ Peter  Nijkamp**

Abstract

Space ~ and in paticular land use _ forms the geographicd projection of the
disperson of humaen activities In the light of the environmentd externdities of these
activities, space demondrates aso the spaia disperson of environmenta decay. It is
clear that space is thus dso the geogrephica platform of conflicting issues in land use
management and physcd planning. in particular in an urbanized world.

In the past decades a wide variety of decison support methods and expert systems
has been developed to cope with the need for sustainable spatid development. The paper
will give an overview of recent issues in this area with a particular view to urban
sudtainability. It will dso offer a survey of recently developed decison support methods
for susainable land use management. in particular multicriteria methods.

The approach will be illusrated by an empirical application to sudtainable city
planning of the Itdian city of Cremona, seen from the perspective of sugtanable

development The paper will be concluded with some retrospective and prospective
research remarks.
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1. New Scarcity: Quantity and Quality

“ Degradation and destruction of environmental systems and natural resources are
now assuming massive proportions in some devel oping countries, threatening continued,
sus“ainable development. It is now generally recognized that economic development itself
can be an important contributing factor to growing environmental problems in the
absence of appropriate safeguards. A greatly improved understanding of the natural
resource base and environment systems that support national economies is needed if
patterns of development that are sustainable can be determined and recommended to
governments” (World Bank 1992).

Environmental issues are not just a phenomenon from modern times. Also in ancient
periods we have records on environmenta decay, in both urban environments and
landscapes. What makes environmenta problems more pronounced in the second part of
the twentieth century, is the large scale occurrence of environmental decay. There is no
country or area anymore, which is not directly or indirectly suffering from environmentd
extendities. This quantitative extenson of environmenta problems has severd
backgrounds a risng number of people a more internationdly interlinked network
economy with trade and transport (the ‘ecologica footprint’), and so forth. But there are
dso quditative and dructurd factors that are responsible for the new scarcity: the use of
gynthetic and non-biodegradable materias, the shift from loca to globa environmentd
decay or the trandtion towards more mobile lifestyles Against this background the
notion of sustainable development has become ‘en vogue. as it mirrors the broad context
within which the environmenta problem has to be postioned. Space and time play a
citical role in this concept. snce through these two dimendons it is possble that
environmenta externdities are dispersed. ether to other areas or to future generations.

Land use is thus an intringc component in the environmenta debate. It reflects the
functiona digtribution of man-made and natural development in terms of both visud and
ecological wdfare aspects. It is only until very recently that the productive nature of the
natural environment is again recognized as a mgor dement in production systems
(following earlier contributions offered by the physiocrats in the eghteenth century). Not
only has the distinction between renewable and non-renewable resources become more
evident, but dso related functions of natural resources, such as culturd, artistic, scientific
or touridic functions.

In the debate among economists regarding measures for coping with environmental
externdities, the standard thergpy for solving market falures, i.e, Pigouvian taxes has
become rather popular in recent years (witness eg., the discusson on eco-taxes). Others
dill advocate dternative policy approaches such as tradesble permits, standard setting or



even prohibitions In prectice, we have seen a portfolio of different policy measures
reflecting a compromise between different political-economic viewpoints.

In dl discussons on sustainable development, we observe the need for a broad
evaluation of environmentd issues, in which economic, socid and environmentd
characterigtics or attributes play an intrindc role (see dso Figure 1).
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Figure 1. The triangular concern on sugtainable development

It can easily be seen that sustainable development is not a given endpoint-state of an
economic-socia--ecological system. It is based on complex trade-offs, related to
priorities atached to intergenerationd equity. wesk and srong sudtainability, absolute
and rddive ddinking, loca versus globa sugtainable development (including ecologica
footprints), and so forth (see dso Van den Bergh and Hofkes 1998 and Van Pelt 1993).
In recent years there has been an intense debate on the so-cdled ddinking hypothess,
which means that in a baanced growth Stuation it is possble to redize a rise in income
per capita accompanied by a rise in environmental qudity. The debate is particularly
induced by the so-cdled factor 4 and factor 10 discusson ingtigated by the Wupperta
Institute. In the macro-economic literature we see this issue reflected in the
Environmental Kuznets Curve (EKC) debate, in which it is assumed that an inverse U-
shaped curve for the reaionship between environmental degradation and income per
cepita may exid, if a growing income dimulates environmentd awareness and hence
effective environmentad policies

(3]




The multidimensond judgement of sudanability conditions (see dso Figure 1) is
necessarily based on politica choices as there is - in the presence of externdities and
other market failures - no way to create unambiguous trade-offs among diverse welfare
condtituents. For example, in the area of land use and landscepe protection, one might
make a diginction between environmenta functions which may be evduated on the basis
of ther use vaue and environmental functions related to option vaues (such as bequest
vaues or conservation vaues). Only part of these functions can be trandated into the

measuring rod of money. This has enormous implications for environmenta planning, as
we will set out in the next section.

2. Sugtainability as a Planning Task

There has been an ongoing debate in the past decade on the scientific merits of the
concept of sustainable development. But at the same time there has been a policy debate
on the question what kind of measures and policy strategies would be necessary to ensure
sudtainable development. In redity, this has become a complicated misson, as the
sudtainability concept is a multi-faceted and complex notion which is characterized by
conflicting edements This is cealy reflected in land use planing where economic.
socid and ecologicd interests mirror a diverse portfolio of policy objectives. We mav
aso refer here to the FAO (1993) description of land use planning: ~Land use planning 1s
the systematic assessment of land and water potential, alternatives for Jand use and
economic and social conditions in order to select and adapt the best land use oprions.”
Clearly, the mogt difficult question here is what is best, i.e,, from which perspective?

In the literature on planning theory we may distinguish several concepts of rationa
planning aming at achieving the best possble outcome of decisons in the public sector:
3 optimization: this is a sandard rationdity paradigm which assumes an unambiguous

objective function with clearly specified congraints and M| information;

= satisficing behaviour: this presupposes high transaction cods in achieving an
optima outcome (eg., as a result of conflicting interests or incomplete information),
S0 that a second-best solution may be found;

multidimensional decison-making: this idea takes for granted different actors or a
st of different objectives leading to multidimensond trade-off issues among
different choice posshilities (reflected eg. in multiple criteria andyss), thus creating
best compromise solutions,

]

(

- accountability: in this view on planning the man task is to ensure a decison or
policy outcome that can be judtified in the light of prevaling regulations, procedures
or edtablished practice, without resorting explicitly to any optimality criterion.



In our gpproach we wiil opt for a multidimensiond decison-making approach, as this
s mogt flexible and in agreement with many practices that are governed by conflicting
v 1ew s Or priorities This approach can aso be used for various levels of decision-making,
such as drategic. tactic or executive

In recent years we have witnessed an important addition to the scope of physical
planning, viz the sustainability motive In the Agenda 21 agreed upon a the Rio Summit
it was dated that land use planning should drive for ‘promoting sustainable human

settlement development”  In Figure 2 a presentation of the scope of sustainable land use
planning is given

Setting policies

tor land use for:
-optimal  use
. e 2 and protection
Sustainable Planning for of naturdl
. resources on
Land Use various land uses
Plannin and their the I.ong term
9 location (environmental
oauons sustainability)

Plans to improve
spatial/physical -meeting the
conditions needs and
aspirations  of
the present
generation
(socio-economic
sustainahility)

Figure 2. Sudtaindble planning of land use
Source: Van Lier et d. (1994)

This generd scheme can be further subdivided by consdering the various interests and
actors involved (see Figure 3).
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Figure3.  Representation of drategic sudainable planning
Source: Beinat and Nijkamp ( 1998)

-regions. ..
-river basins

-urban areas

It is clear that the generd concern on environmental decay causes much interest in
negative environmentd externdities, but it ought to be recognized tha aso various

postive externdities may exit. For example,

in a dudy

on urban externdities

Stanghdllini and Stelin (1996) didtinguished various types of externdities (see Table 1)
In the same vein. dso Camagni et d. (1998) developed a classfication of both positive
and negative externdities in the light of the need for developing sustaindble cities (see
Table 2). In the next section we will address more explicitly the notion or urban

sugtainatiility.
EXTERNALITIES
EFFECTS POSITIVE NEGATIVE
Production Integration of production sector] Emissions/pollution
1. Source
Consumption | Accessibility to environmental. | Pollution
cultural. architectural resources | Congestion
Technological Private System of waste (resources) Traffic pollution
recycled Waste
2. Type of use
Public Environmental urban public Derelict areas
goods (e.g. green areas)
Monetary Increasing value of suburban Increasing cost of basic
rural land resource scarcih
Table 1. Externdities in the urban area
Source: Stanghdlini and Stdlin (1996)
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Positive and Negative External Effects of the Interaction between the

Different Environments in a City

Camagni et al. (1998)

Table 2.

Source



3. Planning for Urban Sugainability

Our world is becoming incressngly urbanized - with dl the advantages and
dissdvantages that go with it. The geogrephy of the twentieth century exhibits an
intengfied trend towards an vrban way of life in modern society. Despite suburbanization
- and sometimes de-urbamzation tendencies ~ the city remans the nucleus of a
developed economy. It is undoubtedly true that the economies of dendty and scae are
decisve factors for city formation. Clearly. there are aso dis-economies as witnessed by
congestion, environmental decay and so forth. Nevertheless, the postive features of the
city dill appear to be a dominant force, as the city is an extremely efficiently organized
geographical  entity.

In recent years we have witnessed an increesng interest in the concept of the
sustainable city (see, eg., Haughton and Hunter 1994; Nijkamp and Perrels 1994; Selman
1996; Capello et d. 1999). As our world is moving towards an urban world (with an
urbanization rate exceeding agpprox. 70 per cent), it makes certainly sense to consder
cities as nucle of a sustainability policy. From a management perspective, cities are dso
anchor points for adminigtrative and policy action. while they may dso be in a better
position to induce citizen's participation and public support And findly. from a research
perspective, cities are clearly demarcated statistical units w hich may be able to offer the
necessxy data for policy andyss

Clealy, the urban environment is a multi-faceted phenomenon ranging from ‘hard'
pollution indicators to ‘soft qudity-of-life indicators. The urban environment is
however, the playing ground of many conflicting interests, both sectordly and
geographicdly, so that the concept of the sugtainable city is an interesting test case for the
notion of ‘civitas..

From a spatid perspective, urban sugtainability has dso played an important role in
recent discussons on urban spatid configurations, such as the compact city, the green
city, the garden city, the ecologicd city, the edge city and the virtud city. Thus far, no
unambiguous concept has emerged and in redity we observe a pardld development of
various contemporaneous urban concepts.

An important issue is whether the spatid scade of the city should be limited to the
urban boundary or whether also the broader geographical dimensions would have to be
taken into condderation. This question of the so-caled ecologicad footprint has been
extensvely discussed in the literature (see Wackemage and Rees 1996). It leads
essentidly to a diginction between internd and externd urban sudtainability (see
Nijkamp and Opschoor 1997). In this context, strong urban sustainability would emerge
in cae of both internd and externa urban sugtainability. Consequently, urban




sugtainability has dso important geopolitica dimensions, which are patly rdated to land
use and patly to other functions of the city (including its surroundings). This is dso
clearly reflected in the great many initiatives following the adoption of Agenda 21, which
require a great variety of policy initiatives and Srategies.

Clearly, an environmentally sustainable development of a city can only be attained
by initiating appropriate policy drategies. On this subject much literature can be found
which focuses on the design of concepts or frameworks needed for such policies. It is
clearly that initigtives in various cities world-wide differ drongly in the adoption and
implementation of such concepts, because each city has its own specific geographicad,
politicdl and environmentd setting. Neverthdess, generd  integrative concepts and
evauaion procedures may be developed which can serve as guiddines for many cities
undertaking sugtainability initistives. A broad survey of such concepts can be found in
Sdman (1996), while an overview of policy srategies can be found in OECD (1995).
Although it is likey that environmental qudity problems may become more severe with
urban sze, there is no clear evidence that urban Sze as such causes environmenta decay.
According to Orishimo (1982) it is not the sheer city Sze, but rather the implied land use,
the trangport systems and the spatid lavout of a citv which are criticd factors for urban
environmental quality.

Policies addressng sudtainable development of cities should, therefore, cover
multiple fields like urban rehabilitation, urban land use, urban transport sysems, urban
energy management. urban architecture and consarvation policy, and urban cultura
policy. Measurable indicators including minimum performance levds and criticd
threshold leves will then have to be defined, estimated and used as forecasting tools S0 as
to improve awareness of sudainable deveopment issues of modern cities. Locd
authorities will have to share ther tasks with dl other actors in the urban space (including
the private sector) in enforcing and maintaining these criticad thresholds. It goes without
saying that urban sudtaindble devdopment is a process rife with conflicts and
incompatibilities. Commitment to a drict environmentaly sustaingble urban development
by key actors in a city is necessary for a successful implementation of sugtainability
policies. In doing so adso economic (market-based) incentives are dedirable in order to
increase efficiency and to cope with the negative factors of modem city life. Falure to
develop an effective baanced urban development policy will reinforce urban sprawl and
will highlight inner city problems to a much larger area. Environmenta-benign urban
policies may, on the other hand, attract new investments, favour urban employment, and
hence contribute to an increase in qudity of life. The successfulness of such interventions
depends clearly on thre « mgor background determinants:




+ indtitutional factors (management and organizetion of the urban energy sector,
public-private modes of cooperation €tc.);
attitudes and behaviour of citizens (life syles, mobility petterns, environmenta
awareness etc.);

urban structure and morphology (population densty, urban form, transportation
networks etc.).

Loca authorities have the posshility 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 set by policy-makers. There is not a single unambiguous
urban sugtainability measure, but a multitude of quantifiable criteria which may be used
in an empirica test. A necessary condition for implementing an effective planning system
for urban environmentd management geared towards maintaining sudtainability is the
development of a system of suitable urban environmenta 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, socia, spatia
and culturd dimensons of the city. The OECD has drawvn up a long lig of eements
which are decisve for urban environmental qudity and which would have to be included
in such an indicator system. Examples are housing, services ahd employment, ambient
environment and nuisances, socid and culturd concerns. etc. However, it gppears to be
extremdy difficult to operationdize such an indicator system. This means tha precise
empirical evidence on urban environmentd qudity and on the implications for both
household and firm behaviour is not adways avalable In light of the previous

obsarvations, the concluson seems warranted that the road towards sustainable cities is
not an easy one.

4. Evidence on Urban Sustainability

It goes without saying that any policy focused on the achievement of sustainable
development in goace and time requires an enormous politica effort. The Rio Summit of
the United Nations on Environment and Development (1992) has expressed this in clear
terms as follows. “Jn order to meet the challenges of environment and development,
states decided to establish a new global partnership. This partnership commits all states
to engage in a continuous and constructive dialogue, inspired by the need to achieve a
more efficient and equitable world economy, keeping in view the increasing
interdependence of the community of nations, and that sustainable development should
become a priority item on the agenda of the international community.” To attain these




high ambitions. it IS necessary to establish  from an international perspective - loca
sustainability actions and initiatives Agenda 21 presents many such idess and
commitments based on a badance between locd economic, socid and sociologica
interests of cities A further trandation in the European seting can be found in the
European Charter from Aalborg ( 1994) in which partnership programmes are foreseen.

An example of an inventory of success and falure determining factors in
partnerships for sustainability and Local Agenda 2 1 inititives can be found in Table 3.

o

‘ositive features iN environmental partnerships:

need for a specific focus

multi-partite comprehension of the nature of the problem
solutions which are appropriate to the context

approaches which are innovative and flexible (i.e. a willingness to adapt and to
avoid mindset)

inclusion of diplomacy and conflict resolution skills
inclusion of ‘animateur’

proposals to build capacity (individual and organisational)
deliberate diversity

adequate financia resources

commitment to communicanon

ownership of the partnership by al pames

wide participation

trust, transparency and accountability

north-south dimension

leadership and clarity

evidence of added value and specific projects

experts ‘on tap’ rather than ‘on top’

Negative features in environmenta partnerships:
hidden agendas

Inequality, competitiveness and intolerance
sectoralism

excessive dependence on external aid/expertise
inadequate administrative support

problem avoidance (acceptance of a ‘false consensus’)
mutual distrust

different ‘languages’ of different sectors

poorly developed methodology

sharp changes to existing structures

excessive complexity

over-reliance on experimental approaches

Table 3. Factors influencing success in partnerships for sustainability and Loca
Agenda 2 1 programmes
Source: Selman (1996)
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This table shows that widespread participation and reliance on good existing plans
and processes are critical success factors. The same holds for combined developmental,
economic and environmenta initiatives.

It is evident that a policy judgement of successful urban sugtainability policies
requires the identification and messurement of relevant indicators An illudraive listing
of such indicators can be found in the so-caled Dobris Report (see Stanners and
Bourdeau 1995) (see dso Tables 4 and 5 for a comparative anayss).

In a more andytical way the OECD (1994) has developed the so-caled PSR
(pressure-state-response) approach (see Figure 4). while the Internationd Indiitute for the
Urban Environment (ITUE 1995) has proposed the so-called ABC (area-basis-core)
indicators lis (see Fgure 5). Such approaches can be very hepful in identifying the
driving forces of urban sustaingbility, while they may dso be extremdy helpful in
pinpointing the relevant criteria to be conddered in comparing dternative urban
udanability plans. eg. by usng multicriteria andyds. This goproach, which will form
the basis of our empirica agpplication, will concisely be described in the next section.
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area-specific-indicators

Figure 5. The ABC approach
Source: [TUE (1995)

5. The Need for Proper Evaluation Methods

The previous sections have pointed out that urban sustainability - as a policy concept
- is not an unambiguous dae of afars but a multi-faceted phenomenon fraught with
conflicts and uncertainties. The notion of a sustainability city comprises a greet variety of
dimensons, such as economic, socid, land use, ecologica and trangportation interests
among which a balanced compromise has to be found by urban policy-makers. Conflict
resolution is of course a politica action, but presupposes proper knowledge on the pros
and cons of dternative choice posshbilities. From an economic perspective, this would
imply that al foreseegble cogts and benefits of a planned initiative would have to be
asesed. Policy andyss offers an assessment and evaduation framework in the public
sector with the god to increase the efficiency and effectiveness of government decisions.
-In this sector in particular, a wide range of decisons is to be made without a clear
reliance on the market sysem. This is partly caused by the nature of choices in the public
sector (with emphasis on multi-actor democratic modes of decison-making) and partly
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by the complexity of government projects (with long-lasing and often uncertan
implications). And it is indeed increasingly recognized that decisons based on market
forces done do not necessarily lead to optima results. Structura market failures as well
as unexpected externa factors may require an efficient policy mechanism thet is able to
lay the foundation for an improvement of the actuad socio-economic developments within
a community or soiecty. Clearly, the initiation of structurd policies or-the implementation
of corrective measures is often not the responshbility of a sngle government agency, but
rather may take place on several organizational levels ranging from local to
Supranationd.

In the past decades severa methods have been developed and applied in policy
andyds. in which a market evauation played a prominent role. The most well-known
example of such a market evduation method is based on cost-benefit analysis (as an
operationd application of wefare theory). This method forms the foundation for many
policy assessment methods and has been successfully applied in many case Sudies.
Despite its grest many merits, it is increesingly recognized in modern policy andyss that
is ds0 has some limitations, because not al reevant wefare implications of transport
initiatives can be expressed in the * measurement rod of money’.

We may conclude that codt-benefit studies seem to be most gpplicable and
appropriate if the decison concerns a wel-demarcated and a priori precisdly defined
project which does not generate many unpriced externdities. If however, the decision
concerns a more generd policy programme (of which the details and even sometimes the
mgor features are unknown), then the trandation of this impacts into precisgly
measurable and quditative consequences and subsequently into monetary figures is often
rather problematic. Smilarly, if a public invesment is likdy to generate a wide diversty
of socia cods (eg. landscape dedtruction, loss of safety, hedth effects loss of
biodiversty or rare species. dedruction of archaeologicd gtes), it is often a heroic
research task to come up with reliable figures which are broadly accepted in the policy
area. This does not mean that cost-benefit analyss would have to be discredited; but it
would have to be complemented with more appropriate evauation tools.

A great diverdty of modem assessment methods has been developed over the last ten
years to extend the range of and to provide a complement to conventiond cost-benefit
andyds and to offer a perspective for procedurd types of decison-making in which
various qudity aspects are dso incorporated. Many of these methods smultaneoudy
investigate the impacts of policy drategies on a multitude of reevant criteria, partly
monetary, patly non-monetary (including quditative facets). They ae often coined
multicriteria methods and are aso known as multi-assessment methods.
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It is noteworthy that in past years an avaanche of assessment studies has been
underteken in the regiond, trangportation and environmentd field, but an integra sudy
and a sysemaic comparison of findings of previoudy undertaken assessment dudies is
often difficult due to different andytica gpproaches and differences in presentation. The
gradua shit? from conventiond assessment techniques (such as cod-benefit anayss)
towards multi-dimensona assessment agpproaches (such as multicriteria andyss) has
prompted the need for a systematic comparison of these studies, but this requires an
enormous study effort and induces, as a consequence, a sgnificant research codt.

In order to reach a satisfactory policy in a complex environment, a careful process of
decison-making is required which takes time and can be codly. The problems underlying
a decison-making process in a spatid context may be subdivided into the following
components:

the information or data available dways contain a component of uncertainty;

the data or information may be stored in different data bases that may be difficult to

access, manipulate, compare and study:

alarge st of - often conflicting - objectives or targets has to be taken into account;
the decison-making process itsdf might be influenced by power reaions or sdfish
motivations,

a decison-making process has to take place within the shortest time possible to avoid

countervailing  effects.

This means that in any societd setting the best dternative or policy has to be
determined which may boost public acceptability or a least socid feaghility; in other
words, the basc quedtion is what is the optima policy? Theoreticaly, a decison-maker
has to ded with an optimisation procedure, where from a set of dternatives the possible
optima choice is to be found, given the objectives and underlying conditions and
condraints in red life

Mogt decisons can be typified as being of a multiple objective or multicriteria type
(Janssen 1991, Nijkamp et a. 1991, Beinat and Nijkamp 1998). This means that an
optima dternative from a set of dternatives is to be determined which best satisfies a
number of - often conflicting - objectives. Another complicating factor is that on the
policy levd - besides a st of quantitative criteria - quditative criteria aso must be taken
into account in a decison-making process. Examples are the interest of the biotic and a-
biotic environment, the protection of school children, accesshbility conditions of the
elderly generation, or the risk of crimindity in public transport. In the past, the research
has often resorted to cost-benefit andysis as on the appraisd method, and this has often
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been done in a successful way. However, as mentioned above, this method has severe
shortcomings when it comes to an operationdisation of intangible facets, o that there are

many judified reasons for the sometimes limited applicability of this method. In public
policy evduation, especidly the study of environmental impacts turned out to be
troublesome, since al advantages and disadvantages of policy options have to be

trandated into a common monetary unit. Hence, quditative criteria of an unpriced and

intangible nature cannot be included in the decison-making procedure based on a
sandard cost-benefit andysis. Within this gpproach, the market priorities are reflected in
the (corrected) market prices or through the willingnessto-pay of the individuds (see
Janssen 1991). In the practice of codt-benefit andyss, it was difficult to include
incommensurable aspects of a project. Similarly, in the current practice in many countries
there was hardly any applicable and meaningful way of including digtributional impacts
on welfare (eg.. through a weighting sysem for different groups) into policy evauation,

even though there is in the history of cogt-benefit analyss theory in economic research a
vad amount of literature of didributiona issues (eg. through weighting systems, socid
rates of discount, etc). Clearly, a complementary decison-making process better able to

handle quditative information in a more sophigicated way seems to be very useful with
regpect to decison-making. Consequently, for our andyss of urban sustainability
initiatives we will resort to multi-criteria andyss. In our case sudy on Cremona this will

be further illusrated.

After this expodtion on the use of modem evaduaion methods, we will now move to
an empirical gpplication on urban sugtainable policy in which a choice among rivary
option has to be made. The case sudy concerned is the Itdian city of Cremona and will
be further described in the next section.

6. A Case Study on Cremona (Lombardia, Italy)

This section ams to provide useful dements for a sustainable town planning scheme,
which is a fundamental tool typica for territoriad planning in many countries. The case
study will focus on a balanced development for the city of Cremona (Lombardia, Italy).

The sysem complexity requires quditative methodologica approaches such as the
above mentioned multicriteria andyds. This andyss, of course, cannot be conddered to
exhaudtively describe dl the possble  devdopment scenarios of the dcity; it is
nevertheless useful to the planner for an optimal dlocation of scarce resources.

Cremona is a smdl to medium szed town (about 72,000 inhabitants) in the
Lombardia Region (Not-them-Itdy) dted a the Po plan. Its economy is traditiondly
dominated by agricultura (especidly dary-faming) and agro-food sectors that have been
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gaining high productivity levels and a crucid role in the B area. Furthermore, the town
is characterised by a delayed but strong industrialisation process, that took place in the
60's and 70's. The Locd Plan (PRG, the Fiano Regulatore Generde), which is being
developed together with the Provincid Territorid Plan, creates an important occasion to
build a lively and atractive town. However, the Town Council il has to face the choice

among different plan development options, which are dl important but are aso bound by
the town budget restrictions.

In order to identify the Locad Plan project choices and the objectives to be maximised,
it is necessary to dart from a prdiminary study of the territory and of the urban economic
and socid dynamics. This first phase has proven to be essentid to test the feashility of
some projects, and to sdect the most sgnificant objectivesindicators. The andyss has
been subdivided into:

+ socd and demographic andyss,
« economic andyss (agricultura, industrid and service sectors).

The research has brought to light some remarkable information, The ederly share in
1996 turns out to be rdatively high: 207%. This means tha the share of the ederly is
more than twice that of the young people The economic system is dominated by
commercid and bank activities (5 1% of GDP), whereas industry and tourism are less
important,

Though rich from an economic and culturd point of view, Cremona is feeble in terms
of an endogenous growth of its economic sysem. This town needs a new stimulus for its
production system, and more dynamism in generd, a lack which is probably due to the
high portion of ederly people A dynamic and competitive urban sysem has to face
vaious crucid issues regarding the maintenance of its maket posgtion, including in
particular:

« a aufficent carrying capacity (soil, naturd and manufactured resources);

e a rich supply of multidimensional public services (e.g., a local system of
traning/informetion);

¢ a supply of sophisticated communication and interaction networks.

The man priorities brought to light by our policy andyss reae to the need for a
sudtainable development (i.e. a development process that safeguards and regenerates
environmenta and architectural resources, and pays due attention not only to suburbs, but
a0 to the entire urban territory). Such priorities can be summarised as follows:

« protection of green aress,
« desgn of a mobility plan;
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« recovery of the exigting urban area (derdict aress);
o drengthening and exploitation of the commercid system,
« culturd and touris promotion.

Urban environmentd qudity depends both on naturd and on socid dements. The
essentid factors of urban life ae a low pallution of the ar-water-soil system, good
conditions of buildings, and green areas. Further aspects to be consdered ae the
presence of a development potentiad for dternative economic activities, recregtion and
socid interaction. All these factors are clearly interdependent within an urban system.

7 Multi-criteria Analysis for the Local Plan of Cremona
7 1 Introduction

Muiticriteria andysis (MCA) is a guiding tool to the choice among n finite and ex
ante expressed dternatives (projects), which are evauated in relation to a finite number
of criteria, for which each digtinct aternative presents a performance index or score. “/n
particular MCA has various major advantages on the sustainable land use which is a
multi-faced concept and it comprises many dimensions of economic activity in relation to
land use and environmental quality” (Finco and Nij kamp, 1999).

One of the man issues regarding MCA is its modd flexibility and its user-
friendliness. as it has to be easly implementable by everybody involved in policy-making
and should in particular support the policy-making process. In our case study the MCA is
a support system for policy makers to choose different projects to implement a new Loca
Man (PRG) of the City. The multicriteria evaduation problem reated to the Cremona
dterndives is characterised by quditative information (e.g. ordind or binary).

The sudy phases for Cremona are the following:

choice of the dternatives,

choice of the indicators

weight assgnment to criteria (on the bass of 3 policy smulations);
matrix congtruction and score assignment;

software  implementation;

evauation of policy options

= RS T S T O

The sdection of n finite dternatives and of k indicators represents the impact
asessment matrix, while the indicators /criteria are policy objectives to be Pareto-
maximised (see Table 6).
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The sdection of the project dternatives has involved the main socid actors and
policy-makers (economic actors, such as unions, enterpreneurs, professona associations;
socid groups, etc.) according to a bottom up strategy for achieving urban and territoria
sudtainability. A questionnaire was prepared in order to collect the choices that each
relevant group thinks to be indispensable. Such projects were then tested and compared
with the policy-makers opinion.

In the origind methodological approach there were 35 dterndives for future
development of the city. They have been reduced in our case representation to 12 choice
possihilities. This choice is typicd of a Srategic planning gpproach. The method of MCA
dlows ds0 to make a dugter for land use policy. In the assessment matrix it is possble to
have the most important dternatives envisaged. The sdected project dternatives are dl
efficient from the point of view of an urban financia aspect. The project dternatives
consdered regad not only economic issues, but dso environmentd and socid
interventions that are indigpensable for a sustainable town planning.

The selected criteria/indicators (35) comprise the economic, social and
environmenta aspects of the urban territory considered. The importance of the choice of
indicators has adready been discussed in the previous sections. The classfication has been
mede by referring to the dratification of the three different condituents of urban and
territorid  sugtainability, on the ground of dandard internationd classfications (HUE,
Dobris Report. etc.) As the table clearly shows, socid and environmentad indicators play
a paticular role according to internationa urban sustainability principles.

There are however, traditional economic indicators such as GDP, which corresponds
to the overdl vadue of goods and services produced within a certan teritory, and
employment rate, which can be consdered to be a socidly important economic
parameter. Among the environmental criteria in the check list gppear the proportion of
waste recycled and recovery of agricultura land dted in suburban aress, the former is
used as a proxy of the carrying cagpacity of an urban system which is strongly disperang,
while the second refers to the above described notion of ecologica footprint (Rees, 1992,
Segale, 1993).

Weight assgnment to criteria is fundamental in MCA, as the weghting vector
represents the relative importance of each criterion. As a darting point, the various

weights are often assumed to be equd. But in the overdl study approach, three different
weight tests have been applied (see Table 7):
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Table 7. Criteria and weight system of the Cremona case study

CRITERIA A’ B* c*
1 Variation in GDP 10 1 7
2 S |Employment rate 10 1 10
3 2 lintegration of product sectors 8 1 4
4 & |Job mability 9 1 2
5 Development SME 8 1 g
6 Commuting patterns 9 1 2
7 Administrative efficiency 8 1 4
8 Accessibility to education 8 1 7
9 Accessibility to sports facilities 8 1 5
10 Accessibility to welfare work 7 1 6
11 Accessibility to health services 8 1 8
12 Accessibility post services R 1 3
13 a Availability bank services 7 1 3
14 g Public security 8 1 8
15 “{Housing quality 8 ! 5
16 Quality of life 7 ! 10
17 Population  density 8 ! !
18 Ageina, 9 | 5
19 Information systems 9 1 1
20 Cultural public relations 7 1 3
21 Racial Integration 8 1 7
22 Transport and traffic quality 7 1 8
23 Facitities for handicapped children 9 1 10
24 Civil participation 8 1 4
25 % of waste recycled 7 1 5
26 Quality of urban nature area 5 1 4
27 Energy consumption 7 1 5
28 5 1Urban green areas per person 7 1 10
29 g Landscape 7 1 4
30 Z |Air pollution 9 1 10
%% g Water pollution 9 1 10
Z [Soil _pollution 9 ! 10
33 ¥ Noise 9 ! 4
34 Renewal rural areas 5 ! 4
35 % derelict areas l 7 ! 2

Legend: Ordinal numbers are to be interpreted as: “the higher the better”

* A = original weights by policy makers

B = all weights equal
C = weights of experts on a 1-1 0 scale
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(1) weights specified by the Cremona Town Council representatives, according to a 5-10

scae (weight set A)

(2) equa weights for dl criteria (weight set B)
(3) weights defined by the experts according to a lo-point scae (weight set C).

In dl these cases the highest weight score is defined as the best (the higher the
better). Some prior interesting remarks on the Town Council weights can be made.

A high importance (weight = 10) was atached to the economic criteria (GDP rise
and employment increase). This fact proves how much the Cremona area needs an
immediate economic grengthening. But dso environmental criteria receive a remarkably
high weght confirming an increesng interet in environmental safeguarding and in
future sugtaindble development. In the same way, informaion and communication
channds, network services as well as socid services related to handicapped children and
elderly people are regarded as important. The quality of urban nature life and land
recovery in the urban suburbs are gpparently considered a less important problem.

Concerning the weight vector congtruction by experts on a lo-point scae, the highest
weight has been given to socid and economic issues, such as employment and
environmentd criteria (including green areas and avallability of parks), which seem to be
conddered as a necessity by the community.

This next phase concerns a score assgnment, representing the performance index of
each dternaive in reation to each criterion. In this case too, a lo-point scae, with 1 as
the worst and 10 as the best performance, has been used.

Two dternative MCA evduation methods are used, viz. the well-known weighted
summation technique and the concordance method. In the latter case, a software
programme based on concordance analysis, named the VISPA programme, was used for
the various successve operations, the firg being the condruction of the data matrix.
Though the VISPA program is not recent and available only on MS-DOS, it has dl the
necessary characterigics and alows even for a certain interactivity with the user.

The main logic phases of the programme are the following:

o Normdisaion of indicators, i.e. dtandardisation of each measurement unit of the
indicators,

« Utility function assgnment, for the trandformation of indicators into objectives to be
maximised,

o« Weght assgnment;

¢ Paformance of sengtivity tedt;

" A lo-point scale also has been used for aternative scores during the matrix construction vhase.
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+ Concordance and discordance andysis and their respective indexes;
« Fnd ranking of dternatives.

The programme shows in particular different kinds of ranking, anong which the most
important one is the weighted sum derived from the previous phase of weight assgnment.
Other ranking criteria are those based on the concordance index, on the discordance
index, on the worst case, etc. For each k-th dternative, the concordance index ranking is
obtained by cdculating for the concordance matrix’ the difference between the k-th row
sum and the k-th column sum. The best dternatives are of course those with high postive
vaues

Our andyss will thus condder two ranking methods. the weighed summeation method
and the concordance method. Their results will be compared for three different weight
assignment options (weight sets A, B and C).

7.2 Results

The results of the rankings from the two aternative evauaion methods are shown in
Tables 8 and 9. The weighted summation ranking (Table 8) does not present essentid
differences among the A, B and C options, a& least for the firs pogtions. The firg
sected dternative is the Park Project implementation (dternative 2) for each of the
weights assigned to the objectives The Universty Centre and the Meeting Centre
(alternatives 11 and 12) are respectively in the second and the third position. The other
positions are assumed by public transport. road system and parking strengthening projects
(aternatives 8, 7 and 6) with some dight differences among the A, B and C options of the
weight sats. Conddering in paticular the policy-makers weights, public transport turns
out to be more urgent than the other two dternatives, given the present inadequacy in
both the urban and the extra-urban context. These interventions are clearly important not
only for the community, but they are aso an essentia condition for a greater efficiency
and dynamism of productive and commercid sectors. The project dternative concerning
socid sarvices development through building of retirement homes, is likely to be a good
choice as well, as it regards an dternative use of abandoned aress.

Generdly spesking, such areas are abundantly avallable and occupy a wide surface
of the urban territory (university area, meeting centre, socia services) and ther recovery

can produce vaious dgnificant advantages in the urban socid, environmental and
productive context.

* The concordance matrix is a matrix for a comparison of alternatives. It is an n x n squared matrix. where
n is the number of alternatives in which for each dominance refationship in a pair-wise comparison the
corresponding weights are added up.
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We will now turn to the results from the concordance andyss. It turns out that in the
concordance index ranking (Table 9) the pogtion of the first four choices is the same as
in the previous ranking (weighted summation), with very dight varigions in relation to
the different weight assgnments to the criteria concerned.

It is dso necessary to carry out an exploratory test on the robustness of the model
results. Therefore, a sengtivity andyss is undertaken in which the weight variation is
fixed in intervas within which the dternaive is congtant. This can be obtained with an
atificdd variation (both an increese and a decrease) of a weght, while mantaining the
others condant. The weight investigated has no sengtivity when the resulting ranking
does not change whatever the weight vadue is. But it has a very high senstivity, when
even a smdl variation causes dterdions in the ranking of the dternatives clealy, if a
weight has low or no sengtivity, the respective objective cannot influence the dternative
ranking whatever its importance is. Table 11 shows the results of the sengtivity test. The
gradient (+, 0, -) represents a drong, zero or weak sendtivity of some criteria. Clearly,
the sengtivity test has only been done for weight sets A and C.

The test points clearly out the necessty to condgder every time when an MCA
andyss is used each criterion weight with utmost caution. In the case of weight st A in
paticular, dl environmenta criteria have turned out to have a high sengtivity. Even
dight apprasd differences produce drong dterations in the dternative ranking and
consequently in the finad choice.

Findly, we may dso investigate the degree of domaince of dternatives. We find for
the concordance index analysis by seeking for the total importance of the objectives for
which an dternaive dominates the others, that the Univerdty Centre is the greatest
success dternative, showing a score of 1,9 (Table 10).

The above study results suggest aso projects concerning territorial marketing and the
sarvice sector. The mode congtructed embodies adso some strategic choices for urban
development, that can be further considered in a subsequent phase. As said previoudy, it
is possible to repeat the method also for one or more selected projects, or for a more
specific in-depth andysis. It will be aso posshble to change the criticad threshold vaues
for each indicator. The analyss has pointed out that the most preferable projects belong

preponderantly to the service sector and follow the development trends of mogt Itdian
and EU economies.

8. Conclusons
It goes without saying that sustainable development is a genera issue that may be
goplied to dl levels of drategic spatid planning. It refers to the naturd environment as
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Table 11. Sengtivity tet of criteria

CRITERIA Weight set A Weight set C

l Variation in GDP + +

2 2 variation in employment +

3 § Integration of production sectors +

4 3 Job mobility

5 - Development SME +

6 Commuting patterns + +

7 Administrative  efficiency

8 Accessibility to education +

9 Accessibility to sports facilities + 0
10 Accessibility to welfare provisions 0 0
11 Accessibility health service + +
12 Accessibility post service + +
13, Availability bank services + +
14 & public security +
15 3 Housing quality + 0
16 Quiality of life .
17 Population density -
18 Ageing +
19 Information systems
20 Cultural public relations
21 Racial integration + +
22 Transport and traffic quality + +
23 Facilities for handicapped children +
24 Civil participation +
25 % of waste recycled +
26 Quiality of urban nature area + 0
27 é Energy consumption +
28 2 Urban green areas per person + 0
29 2 Landscape + 0
30 g: Air pollution + 0
31 2 Water pollution + 0
32 W Soil pollution + 0
33 Noise + 0
34 Renewal rural areas + 0
35 % derelict areas + +
Legend: + = high sensitivity 0=no sensitivity - =low sensitivity
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well as to the urban and rurd system. It offers the opportunity to evaduate adequately
public goods by acknowledging ther complex naure and eventudly showing the
relevance of non-market processes. A find reflective question is now: how can we be
aure that the devdopment and planning of a teritory follows the generd guiddines of
sudainability* ?

There are three basic conditions to be fulfilled. Firgly, the use of time series and
cross-section indicators, that can help to identify possible development distortions and the
related necessary corrections. Secondly, the assgnment of respongbility to Al
sakeholders involved, who have the postion to exercise priority interventions for each
dte, or to intervene in possble “emergencies’ (economic, socid or environmentd).
Thirdly, the adoption of policies for teritoria safeguarding, that minimise environmenta
impacts and start a generd recovery process. Such a scenario becomes feasible when an
integrated development modd is adopted, which can emphasise the territorial
propensties and the socid requirements involved. Strategic planning is the solution for
this kind of problem: its gpplication becomes essentid dso a an urban levd, and exploits
the relationships between urban and agro-environmenta systems.

Is it possible to map out a successful path for the above sketched concertation
process? In this context the policy-maker has a crucid role, as he is the link between the
locd system and the macro system (e.g the European urban system). He must therefore
gan new capacities and skills and ensure more interactivity in order to be responsible for
politicd and territoria choicess What ssems clear is that policy-makers have little
knowledge about the generd European and internationd policy guiddines. which might
dso offer financia support a a EU level. We refer specificaly to the Local Agenda 21
and the Aalborg Charter programmes.

A further condderation concerns the generd difficulties in the use of gpprasa
methods for the support of policv-making. These methods are easly managed with
specific software packages, that are usudly flexible and user-friendly.

The choice of multicriteria andyds derives from the above mentioned motivetions.
namely the necessity to provide new decison modes to policy-makers, that can take into
account the multidimensiond nature of the development process. Given that the planning
process is becoming a sort of at of communication, trying to reduce conflicts among the
various socid parties, this kind of modd is characterized by:

o the possbility of optimisng the choice among different dternative projects.
promoting a territorid sustainable development;

+ the posshility of managing the plan through the necessary negotiations among socid
parties or stakeholders.




Socid parties might modify the way of managing public goods, as they can play an
active role in the promotion of investments for the cregtion of the basc conditions of
socid and economic development in the city.

Many are the policies where public and private sectors can and should collaborate for
the promotion of the sustainable development of the city. It is therefore dso necessary to
goproach the issue of teritorid and urban sustainability from a meso-economic
perspective. and to suggest a new management, that consders environmenta qudity at
the same level as traditional production factors, i.e. an input in the production process.
The agpplication of the multicriteria gpproach in the present paper has tried to pursue this
demand. providing a methodology for ranking different dternative projects. The basic
concept is that of optimisng a set of indicators/criteria/objectives that are consdered to
be criticd factors for the idea of sustainable development and of urban welfare.

The main podtive aspect of this gpproach is the rationdisation and transparency of
the urban decison process. obtained through the active participation of the individuds
involved. both in the indicator-setting phase and in the project-choice phase.
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