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1 ABSTRACT

This paper presents a methodological approach gitoimnalyse and evaluate some selected experiefices
sustainability. The main purpose is to understdadkey-factors that influence the realization dfjeen
urban catalyst’. A ‘green urban catalyst’ refleitts principles of sustainability, and is able tonslate new
dynamics that guide urban transformations: ecoldgaconomic, social, institutional, etc. At thengatime,

it is the engine of change too, able to stimulateew culture of urban planning, based on an intedra
approach that combines reduction of consumes aedofisrenewable energies, innovation and local
participation, creativity and good governance.

How to realize a ‘green urban catalyst’ and hovarnialyse the impacts and effects can be useful gtmex
the interaction between the ‘real world’ of modatsd the ‘unreal world’ of everyday life, betweerpex
knowledge and lay knowledge. Through a multidimenal ex post evaluation it is possible to identify
objectives and criteria but, above all, strategagtprs and tools in order to understand how torawg
future design and to transfer the lesson learnt.

2 EUROPEAN DISTRICTS: STRATEGIES OF SUSTAINABILITY

The European Union, through legislation, directjnomic incentives, and subsidies, is tryingettirect
its policy towards a less damaging relationshiphwtite environment, built and natural. A new model o
nature as source of new generative strategies rafaalfos, but also of new ways of constructing amaning
buildings can have relevant effects on the fornadfuilding and/or a district and its/their envircamtal
performance, as orientation and materials.

The need to understand the patterns of interactietween the forces of nature and buildings, aed th
context has produced a demand for new strategig@projects. It also expresses the need to pronhete t
‘industrial ecology’, able to transform producti@md consumption from a linear entropic process to a
circular energy-efficient one.

The intellectual, practical, technical, economid gedagogical reasons (Hagan, 2003) can be the main
components that influence a process of elaborat@himplementation of a ‘green urban catalyst’eabl
combine green design and green economy.

A ‘urban green catalyst’ reflects the principlessoftainability, and is able to stimulate new dyieanthat
guide urban transformations: ecological, economagial, institutional, etc. But it is the engine dfange

too, able to stimulate a new culture of urban plagnbased on an integrated approach that combines
reduction of consumes and use of renewable eneigies/ation and local participation, creativitydagood
governance. How to realize a ‘urban green catabyst’ how to analyse the effects and impacts carsétil

to explore the interaction between the ‘real wordd’ models and the ‘unreal world’ of everyday life,
between expert knowledge and lay knowledge.

The paper, through a multidimensional ex post ean of the districts practices in Europe, aims to
identify objectives and criteria but, above altastgies, actors and instruments in order to utalglshow to
improve future design and to transfer the ‘lessamnit’.

In Europe, in the last years, many projects of mrbdavelopment have been realized, according to the
principles of sustainability, in the field of urbatanning and environmental architecture design.

In particular, it has been seen that sustainabdgegfies can have significant results if they amgied on at
neighbourhood level. This size can help to readizé monitor the control and the management of gsEe
(such as water and power consumption, noise pofiutiifferentiated waste collection, use of greeras in
outside spaces, involvement of stakeholders, étojeover, at this level, it is possible to see dffects of
urban transformations at a ‘micro scale’ showintjuzal, social and economic dynamics. Thus, somi we
known urban practices have been selected thatffereht areas of north-middle Europe, put the giphes
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of sustainability into practices. Here are thespegences, considering the context, the strategigsthe
results.

2.1 The Greenwich Millennium Village (Gmv), London, United Kingdom

The GMV occupies a dismissed industrial area, albdl after the reclamation of the Greenwich perénsu
by English Partnerships Agency. The Greenwich Miliem Village Ltd (Gmvl), a joint venture between
Countryside Properties and Taylor Woodrow Developineogether with English Partnerships, the Moat
Housing Group and the Ujima Housing Associatiomedaabout the development and the realization @f th
project within the Millennium Communities Programmiued activated since 1997, aiming to encourage the
construction industry to reach high standards movation and energy efficiency.

In 1999 architect Ralph Erskine Tovatt was chartgedisign the GMV in innovative terms and to refkbe
principles of sustainability and eco-compatibilitgccording to the prescription of Building Research
Establishment (Bre).

The Gmv extends on 13 hectares and includes 2.884el, both isolated dwelling units, than office
buildings. In the step 1 and 2 (from 1999 to 2003)/7 dwelling units have been built (with 172 fent, 54
shared property); while, in the steps 3 and 4 (f&@3 to 2005) 1.557 must be built; 25% of land 200

of realized houses are for social dwelling; andaduliction, 4.500 fmof shopping hall and 1.770°nof
public buildings have been built, together withltirefacilities and schools, a yacht club, 14 cinepahotel,

a supermarket and 2 mega-stores.

The total cost of the Gmv was about € 360.000.800the rehabilitation of the whole Greenwich Penla
was able to attract about € 580.000.000 of privatestment and to create more than 1.000 new jaibthe
end the project is supposed to grant more thar0R5dbs and houses for 28.000 people (Cabe, 2002).

Gmv is the first British settlement to reach thecadbence in the category ‘ecological houses’ of Bre
certification. The design process, in integratatngg was very careful to solar energy, naturaltigimd
wind systems. Thanks to the improvement of insoitatiystems, the emission of €®as reduced of 65%.

In addiction, a district heating system was instillbased on a high-efficiency combined heat unit
(Combined heat power unit — Chp) supplied with reltgas, able to produce also the power for thelevho
settlement.

The consumption of primary energy was reduced éb,8he one of water of 30%. At the same time, the
incorporated energy was reduced of 50% and theewgsbduced during the building process passed from
50 nt per dwelling unit to 25 (Hobbs and Anderson, 2003).

As far as landscape is concerned, was createdoam park with artificial lakes, islands and watexagiow
that keep and clear, along the kilometre, rain wéteaddiction, more than 20 hectares were used feark
and open spaces, planting more than 12.000 treekwardreds of shrubs. Green corridors encouragashe
of walking paths and cycle tracks, while the spaagwong the buildings let the microclimate to be
controlled. The urban design let the sunlight pettetthe settlement during the year and use dexitlaas,
which protect fagades during the summer and lestineheat the rooms during the winter (Cabe, 2002).

The neighbourhood is strongly connected to surrmgnadreas thanks to walking paths, cycle tracksjdge
over the river and a good network of public tramsgbuses, subway, trains). Parking areas are b#iew
street level and the ones above are for diverdiyapeople. The rate of parking area per dwelliad.,25.
Public transport system was highly improved anttategyy of waste reduction started.

A holistic approach to sustainable development tghrthe care also for social aspects, involvinglloc
organizations such as Village Trust, created wehetbpers funds. For its qualities and the resadtseved,
we can say that Gmv was able to put together &aiite, innovation and technology at their best.

2.2 The Beddington Zero Energy Development (BedZed), Lalon, United Kingdom

The Beddington Zero Energy Development (BedZed) ssiccessful experiment, sensitive to environmental
issues and able to promote energy efficient devedop of mixed use of land. The project is the first
example of ‘carbon neutral’ community, since tha & not to put CQin atmosphere.

On the other hand, BedZed proved that technicantiality and economic feasibility can both to irope
the building process without damaging the envirommé#é was realized thanks to the cooperation among
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Bioregional Development Group, Bill Dunster Arclite office, Arup Partners office, Ellis and Moore
office, Gardiner e Theobald office and the Peab®dyst, as developer, aiming to promote an innoeativ
project that could explore the potentiality of ghhidensity sustainable urban development (Aa.\G032

The project by Bill Dunster and Arup Partners wasipleted in 2001 on an area owned by London Borough
of Sutton. The project idea was strictly influendsdthe characteristics of the area, very well embed to
local public transport network. The project extendsl,4 hectares, with about 50 dwellings per ecaad
has 82 units of four different kinds, shopping aré€a695 M) and 18 units for everyday life and work. In
addiction, there is a series of facilities suchaasedical centre, a nursery school, two churches,dafe-
restaurants, five shops, an internet bar-cafépe fipld (4.336 ) with its facilities (538 ).

Anticipating the latest planning issues, the sgwatacludes some aspects as reduction of wastésy a
impact transport system using solar supplied atectirs and low consume air-conditioning.

Sustainable approach determined a significant rafigkesign and technological choices. For exantpie,
high level of heat insulation of external walls ahd high density of the materials used were furetaal to
grant more efficient heat performances than thes aequested by law (for example 300 mm insulation,
much thicker than the 50 mm requested by law) diditeon the materials come from a maximum of 50 km,
so that the energy and the pollution deriving frolansportation are very low, and local economy can
benefit. All buildings are realized with low-allengic materials. Main facades face south, to get the
maximum benefit of the sun, while the streets arhé shadow. The neighbourhood is zero-emissiankh

to a combination of strategies including green-lesus south and photovoltaic panels used bothreshade
and to produce electricity. On the roof there dme wind cowls, fireplaces designed by Arup stutiat t
create inner ventilation also with weak wind, atbereuse about 70% of hot air. On the other haimel, t
houses are designed to use passive solar enethg ataximum through photovoltaic panels that, toget
with super insulation systems, oriented ventilati@hp plants and water saving, let the demand efgsnto

be reduced of 25% compared to a traditional hofiseeosame size. The combined use of photovolGlig
and low energy consumption system for heating,iogahnd ventilation can completely fulfil the power
needs of the dwelling units.

The total cost was about € 430.000. The Chp (88)€tmasted another € 920.000; the high cost of
photovoltaic panels was partly covered by Eurogeads and partly by funds of British Government and
local power providers. The building cost of the @&elling units is € 9.965.000, with 34 units to $&d
together, 23 as shared property, 10 for rent arasl€ocial houses (Burroni and Lorenzini, 2003).

The neighbourhood is made of five line buildingsitig north-south, 2-3 store red bricks buildingsosé
structure, frames and cladding made of wood. A% of land surface is permeable, to recycle raatew
and clear and reuse domestic water. There is alsscalogical system to treat black waters. Mostirst
floors have a terrace surrounded by a garden tegrprivacy and use open spaces.

As far as photovoltaic panels are concerned, thet maovative aspect is the use of power, that lsegg0
electric cars. A ‘green’ transport plan means tonmte the use of walking paths and cycling ways and
public transport, reducing the movements house-plade and offering real alternatives to privatescahe
need of parking areas was thus reduced of 50%, avitbar tax for inhabitants and economic and basine
activities, giving diverse ability people, electand GPL cars priority to park.

One of the main design strategies is the simultasigwesence of many functions: dwelling, shopping,
administrative centre and public facilities. Thexrof dwelling and business activities, togetherhwie
particular architecture language, made the neigiiomad a ‘reference’ of social and environmental
sustainability, proving that these strategies cavehpositive economic fallout.. The realizationB#dZed
proves that a ‘green’ lifestyle can be a real wppitractive and realizable, able to integrateldigecs of
energy efficiency and renewable energy accordirenteco-compatible approach reflecting also in gt
formal, typological and functional choices.

2.3 The GWL-Terrein, Amsterdam, Holland

The GWL-Terrein is the result of rehabilitation afdismissed industrial area and is part of the rurba
development program of Amsterdam, that adopted sigméficant measures of sustainable intervention o
the territory. The neighbourhood covers six hestaose to the middle age areas, and includes 600
dwelling units. The general plan is by architeceKe&hristiaanse, the design of public space ardbtape
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is by West8 office, the environmental interventians by Boom society. The project was realized fi®94
to 1997.

Its philosophy is to build a neighbourhood ablecteate a shared sense of belonging and respotysibili
improving life conditions and safety (Aa.Vv., 2000)

It was developed with different ecological and abeispects. The strategy focused on three relessuns:
the use of resources, the community and the mpbflg far as the first one is concerned, the actias the
revitalization of the area; the respect of buildstgndard of low energy consumption buildings; passolar
design; solar and photovoltaic heating and combhesat system using biogas that supplies power aat] h
a main network collecting rain water for domeste wonnected to a secondary one; the treatmeandftb
ensure its permeability; the differentiated wastélection (paper and glass) all along the perimefethe
neighbourhood and their treatment; roof gardensmption of mixed use of land with the presence of
difference facilities (Aa.Vv., 2000).

There is also a special care for community; inlsadtg are involved in planning and some stakeholders
participate to decision-making process (Christ edsy 2001).

As for the mobility, there was an integration amgngplic transport systems, walking networks andecyc
tracks; the exclusion of motor traffic; the redoatiof parking areas (less than 0,5/dwelling units);
integration of workplaces and basic facilities. @h¢he main aims was to realize a car-free neightmod,
meeting the needs of the tenants and using existingecting systems, mainly the old tramway.

The results is that 57% of tenant doesn’t own atbar bike is widely used (four bikes every threesaints),
73% of movements within the area does not use engieans within an area of 2-6 km, while 39% of
tenants has a public transport year ticket and jpd8éd a car-sharing program. There is a multiesgarage
for visitors for 400 cars, close to the neighbowdhoAccording to the strategy, the dwelling unite partly
owned and partly rented (50%), with a density dd L@its per hectare. The typology is 5 storeysdingjs
with terraces, two 5-10 storeys buildings along pleeimeter of the area and that include about 68% o
dwelling units.

The design of public spaces and green areas wasceeed, with 260 private gardens for single family
houses connected to public gardens. Innovatiomtigiy and competence are the guidelines of thegie
choices of GWL-Terrein, where some simple prin@pleecame specific characteristics of the
neighbourhood.

2.4 The Viikki, Helsinki, Finland

Sustainable development in Helsinki has been mlthrough a series of environmental prioritiesthsa
city has been considered a ‘whole organism’. Acewydio these principles and with Local Agenda 2ims
interesting neighbourhoods have been realized, ascVikki. The project started in 1994, when thy off
Helsinki together with the Group for SustainablgigSi Development announced the competition for the
design of an ecological dwelling neighbourhood. TWiening project was selected in 1995 and the work
started.

In 2000 the first part of the project ended with tkealization of the dwelling units for 2.000 peophd the
creation of 2.000 new jobs. The works should bepietad by 2010, when 10.000 tenants will have their
homes and 6.000 new jobs will be created (Sokkd4R0

The Viikki extends on more than 1.000 hectares 88000 r are for dwelling; it is 7-8 km far from the
centre of Helsinki, along one of the main streats] at 20 minutes from the airport by car. Theaurding
area is not particularly urbanized and is surrodndg a natural park. Viikki is seen as a university
neighbourhood, with the university, a scientifickpand biotechnological centres.

The city of Helsinki had a key role in managing tkalization, whose aim was, on one side, to defithie
urban characteristics and, on the other, to realieap experimental dwellings.

The design solution, by architect Petri Laaksonas whe result of a competition whose announcement
reflected the requests of Pimwag environmentaluatain system (Faninger-Lund, 2002).

The 4-5 storeys buildings have open courtyardvapei gardens and public spaces, closed by theie sam
disposition and oriented to maximize the benefithe sun and not to shade each other.
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Sustainable technological solutions have been ssmih, as radiating panels and sewage treatmens, Thau
demand for heating was reduced of 50% (Sokka, 200#9 Viikki channel was the opportunity to change
the course of water and define a new urban landsagsigned by a team of experts (landscape desjgne
hydrologists, geotechnical engineers, botanicspofding to design choices, two urban centres haan b
realized, with a careful organizing integration liting dwellings, facilities and equipments (school
universities, shops). The walking paths are sepdrftom the car ways, but there is also an efficparblic
transport system connected to local bus and tretiwark.

In the southern part of the neighbourhood a mod#lesnent has been made, promoted by the Finnish
Ministry of Environment, the National Associatiori Architects (Safa) and the National Agency for
Technology (Tekes) (Engstrém, 2002). Realized atingrto ecological principles, it extends on 64.060
and there are from 1.700 to 2.000 tenants. Thexe® dwildings with an integrated system of solaergn
able to satisfy about half of the demand for hotewand heating, with a performance of about 400kif
The basic needs of heating are satisfied by thghbeurhood network system. The project is parthef t
European project Thermie A and the total cost isual€ 800.000. The ‘ecocriteria’ followed to realiz
Ecoviikki refer to some significant issues suchpadlution, natural resources, health and bioditgrsi
according to the principles of Pimwag approach. @ifferent technological solutions have been cdiefu
integrated considering the role of materials, taolsl technologies to save energy. On the other,hthrd
different approaches to keep energy in the buiklial aimed to reduce energy demand, which makes th
use of photovoltaic very significant. The realipatiof Viikki was the chance to experiment a methbté to
include ecological criteria in urban developmerdj@cts, and to make sustainability principles real.

2.5The Bo01, Malmo, Sweden

The Bo01 is part of urban transformations includedthe program of investment for the ecological
development of Malmd, started in 1995, to make Wil&lsustainable’. It extends on the big ex induistria
area of Vastra Hamnen, close to the harbour. dtsecless to the sea and to the beach of Ribersimigp
the central station made it a strategic place. Adwe neighbourhood aims to create a model of sutdity
within a densely built area. The first part of tlealization ended during the European fair BoO1ll&goal
City of Tomorrow, in 2001. Only 400 dwellings out2000 were realized (Beer, 2001).

Many important European architects were involved¢hsias Santiago Calatrava, Gert Wingard, Kai
Wartiainen, Ralph Erskine and Bertil Ohrstrom, thge with some young Swedish and Danish architects.
One of the basic strategies was totally fulfil themand of energy using renewable local sources.aithe
was to be ‘energy independent’ and to benefit feomultidisciplinary approach.

The energy solution is part of this bigger prograuostained by three main issues (Andersson e Ldyehe
2001): the production of energy from local renewatglsources; the balance between energy produantidn
consumption; energy efficiency. The power supplymizst completely eolic. There is a 2 MW turbine3at
km from the harbour, west of Malm6, one of the mostverful ones in Swedish. Its year performance is
about 6,3 million of kwWh that is more than enoughthe electronic card, and it is possible to manthg
operations of control and monitoring. At the saineet there are solar panels on the roofs; 12@fthese
panels should be able to supply 12.000 kWh andlfib the needs of 5 dwellings.

Heating is obtained with solar energy (15%) andhwiater (85%), able to supply the neighbourhoocrb
network. The reversible use of the pump can graatimg in summer (3.000 MWh for 2,4 MW of energy).
If there isn’t enough water, the energy can be iobthby the sea. There are about 14.0G0ofmsolar
collectors in 8 dwelling units that supply extraatieg also for hot water. The year production i§ S82Vh,
with an average of 375 kWhfry. It is possible to use the biogas obtained ftbemwastes to heat houses
and supply energy for vehicles (Beer, 2001).

Aiming to get the balance between energy productiod consumption, one of the purposes was to use
100% of local renewable resources. To avoid anplpro caused by the time gap between production and
consumption, without using expensive system ofegfer all the plants that produce energy are coaeddot
existing networks of heating and power. On the oth@nd, it is possible to get the balance between
production and consumption only if there is eneefficiency. Thus, all buildings have highly effiote
heating and power plants to minimize energy demahd.ecological cycle is granted by a plant thataets
the nutritious from the mud created by the coltatof rain water. The neighbourhood is designeakettess
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dependent from cars as possible, walking pathyclé ways are the alternatives for short movememd
public transport system is the obvious choice. &hgra program to promote electric/gas supplied aad
public vehicles. The materials used to build thelimgs are not included in the list of dangerole&reents
of Swedish chemical inspectorships, and can alebgcled after the demolition of buildings.

An adequate program of environmental education rhaki tenants adopting a more ecological lifestyle:
every family can control and compare its consunmptib water, power and heating; there is a camptign
inform on how to recycle wastes; it is possiblebtink a car pooling and there is an information eayst
about the use of public transport. The aim is tangje everyday behaviour stimulating competition r@gno
tenants. The mixed use of land integrates dwellinigs, shopping halls and social facilities thabtksiew
technologies and innovative solutions able to nmthkeneighbourhood more attractive. The buildinggeha
different height (from one to six storeys), whosspdsition protects inner spaces from the seagtwond.

The project aims to create a well-built urban gtrees able to promote a lifestyle that encouragesbeting
among different people and cultures. To transforolluped ex industrial area into a sustainable
neighbourhood is a real challenge; a holistic apgho on participating basis, is letting Malmé redois
goal. Sharing the experiences of the cities inrénpeship was a key-factor to the success of thistive.
Everybody were directly involved in the construntaf cooperating and sustainable each other.

2.6 The Vauban District, Freiburg, Germany

The city of Freiburg is today among the few citiesGermany that are witnessing a continuing popahat
growth and sustainable development, that has beocom®f the basic principles underlying politicatian.
To illustrate, let us consider the areas of lanel planning and inner city transportation, and dppadly the
development of districts of Vauban, Rieselfeld &wtar Siedlung. Indeed, these districts are thebsysmof
‘Solar City'.

The Vauban area (about 41 hectares) was a ‘naaiedrforces until 1945 and then a French one. In
accordance to the local development plan, in ‘®@scity of Freiburg has acquired this site with itiea to
start a planned urban development: through siteisition the City was able to have direct contregéiothe
parcelling and sale of plots. There was a competifor the district design and were chosen thopalua of
adaptation in the course of development processit@hanging framework condition.

The Vauban allee forms the central axis of the bgwveent and have the exclusive purpose of openng u
the new build area and, then, to create the tratwank. The plan excludes the possibility of assigni
specific parking spaces on the housing plots, anpmmon garage on the edge of the district. Howeve
most district inhabitants don’t have a car, theg te car sharing city service, and so the stegetpleasant
places to meet and live, particularly for childréfioreover the plan provides a urban railway linbeT
majority of the building zone is predominantly pelted up into small lots (maximum 160%mand the
marketing will favour sales to individual propedwners and building cooperatives (‘baugruppen’)icivh
will lead to a variety in the built environment aathitecture.

Residential units must comply with low-energy hogsstandards and exceed the official requirements f
heat insulation in accordance with the stricteritengy scales (65 kWh/fty). This obligation will be
formalised in the sales contracts for the plotds Btandard will also be adopted as a voluntaryrmiiment
by the local authority when constructing the prignachool and the kindergartens (Stadt Freiburg.j. B
2003).

The heating supply will be provided by a heatingnplfired by wood chips for constant load supplyg an
district heating plant located in the northern fdagection. It is hoped that buildings will be deztwhich
voluntarily exceed these prescriptions in a bidrtprove quality. Passive houses (15 kWHjare as much

a part of the scheme as ‘surplus’ energy houseishvare built to a ‘passive standard’, with suppeary
energy generation plant, that produce more energlye course of a year than they consume and ppiusu
into public grid. The district capacity is 5.00(habitants (with a high under eighteen years oldgenge)
and notable, for its planning, development andntivis the local association (Forum Vauban but also
S.U.S.l). They saved some ‘old barracks’ and ptechdahe participatory ‘green districts’ development
(Forum Vauban, 1999).
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2.7 The Rieselfeld District, Freiburg, Germany

The new district of Rieselfeld occupies a 70 hedaarea, providing 4.200 residential units for @abou
10.000/12.000 inhabitants. The project is not beegied out by external developers, but by a ptayeoup
which is part of the city administration that ogesaoutside of regular administrative hierarchy.

The building code for the district has an oriemiatiowards ecological objectives by means of lowrgn
construction (65 kWh/Afy), district heating networks fed by a combinedtrand power plant, integration of
solar energy, a concept for rain water use, angbtineacy of the streetcar line (Stadt Freiburg.i.203).

The main political guidelines aim to have flexibleban design principles which allow for current
developments and provide the possibility to addgtming. Moreover a particular care for women, 1agj

as well as diverse ability people, elderly peoplmuigh the construction of social buildings condian,
unfortunately stopped at the half of '80, when jublbsidies finished. In the district there isiaad use of
shops and houses, and little shops are preferreid) &iore.

Future oriented traffic systems of district giveéopity to public transport and walking and bicydraffic:
Rieselfeld allee divides the district in two maiarts and the tram network is on this street. Thotingh
traffic is oriented towards public transport, th@ubes can have a private car parking, but thesegsneral
speed limit of 30 km/h. Moreover Rieselfeld hasature reserve of 250 hectares connected with privat
green space and social district infrastructuresséhinclude ‘Kepler’ secondary school, the gymmasiu
three kindergartens, a sports area and a localimgesgntre with multimedia library and rooms for etiag
and special events. In the district is active ‘Kkipa local association for the development andanization

of Rieselfeld.

2.8 The Solar Siedlung District, Freiburg, Germany

The district Solar Siedlung is a prototype projectnted by architect Rolf Disch to build ‘energy-glu
homes that produce more energy than they consuime.site area is about 12.00¢ end include a
residential space with 50 plus-energy houses aniked building, ‘Sonnenshiff’, with commercial uaad
8 penthouses, built on the commercial site roofsugserstructures. Energy plus housing is both fonat
and stylish, and offers an entirely new type oastlome (Solarsiedlung GmbH, 2003).

A key-feature of this typology is that all the headace south. This enables both passive and adivef
solar energy. The homes are fully glazed with spgeeindows on the south-facing side. In winter, dlyimg

sun can shine deep into the buildings’ interiord #mus contribute to heating. Such passive useolair s
energy is sufficient to maintain a comfortable rotemperature on many days throughout the winter. In
summer, when the sun is high, shade is providetddgonies and an overhanging solar roof. This keeps
interior temperatures comfortably cool on even hindtest days of summer. Home owners can choose
between 32 different sizes and layouts: they haeeial technologies to save energy, so, for theaneimy
heat needs they are connected to the nearby wopgirtys-fired district heating plant owned by Badea
(Vauban heating system) and all sanitary appliaacesquipped with water-saving taps (Badenova3200
rain water is used to flush toilets. Energy plugfsaconsist entirely of photovoltaic panels andakeeeded
electricity produced is put into public grid. Engrepnsumption in these houses is 10-15 kWilyrand they
produce more electricity than they consume, sautlin the national renewable energy law, they have a
certain income for twenty years.

3 AN EX POST EVALUATION PROCESS

The elaboration of strategies aiming to the integgtaonservation of environmental and built hestaand

the creation of territory sustainable transformadiocan not ignore the need of a new ‘balance’ éetwthe
need of change and the demand for new measuremtmlcand guide the processes. The search for such
balance is part of planning processes that triefinh tools and evaluate results of action conaegni
community. The dialogue between ‘conservation’ @eyelopment’ allows to think about the importarde
change and how it is possible to adapt presenittod in a mutual support and real interaction @ssc In

this sense, the care to change and the searchaffande let use recognize evaluation as a usefliltéoo
identify the necessary conditions to get the baamonsidering how the conditions and experieneas ¢
vary. Evaluation, indeed, has different aspectsmeg to the moment in which is made: before stgrany
activity (ex ant@, through the realizationin( itinere), when programmes goals are compared to reaiy (
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pos) (Lichfield, 1989). Ex ante evaluation, precedihg implementing of a strategy, a plan, a program o
project, is the presupposition on which to creat ¢hoice among possible actions. At the same time,
itinere, conclusive and ex post evaluations allownbnitoring the different steps of implementatéond also
to check the results (Lichfield et al., 1998; Lieihd, 2001).

Through ex post evaluation it is possible to corapdwe empirical and modelling worlds, promoting the
meeting of theoretical presuppositions and thelt®esaf real experience. Starting from experiencésit
possible to use evaluation processes able to cendinpost evaluation and the approach to caseestudi
(Yin, 2003), and using abductive principle as glinge The abductive approach helps to investightee t
relationship between ‘reality’ and ‘conception eflity’ (Ribeiro et al., 1995), valid to create neancepts
and new theoretical models, rather than to conéixisting theorieswhat we learrfrom reality anchow are

the two key-questions as respect to which we muestte a dialogue between theory and experiendéidn
sense the analysis of sustainability experiencassignificant tool to develop a theoretical apptoatarting
from reality, in which the comprehension in abduetiterms of characteristics and consequences of a
specific case needs an integrated vision and aregsic combination of theoretical models, empirical
reality, approach typology and reference experigiighois and Gadde, 2002). The interaction between
empirical observation and theoretical models alldwsbroaden the comprehension of phenomena in a
continuous feed-back process, stimulating the emteowf theory and reality and re-modulation ofann
linear approach, depending on the run followed. Tdpproach that starts from experience helps
understanding specific situations, recognizing épportunity value of what was seen as a problem and
deeply understanding the relationship between phenon and its contest (Weick, 1979). Whidely agplie
to different areas (psychology, sociology, politiseiences, anthropology, history, economy, urdanmng,
public policies, management, etc.), it was ofteadu understand the complexity of problems anfini
holistic and significant aspects of real event(2i003).

In this perspective, a meta-evaluation, that mesm®valuation of the evaluation’, aims to defiméervant
guestions and significant classes of data to beidered when examining reality (Smith, 1990; Stale94).
It implies to combine the approach to case stugiesex post evaluations, structuring a meta-arsilybbse
characteristics are a systematic construction fafrimation, a set of operating criteria that canedasily
identifiable, and the possibility to use both qiadive and quantitative methods.

A meta-approach can give order to the comparinggss, allowing to synthesize the results of similar
studies and experiences, trying to reduce or makeaingular parts clearer and to formulate theole$sarnt
from the previous experiences or analyzed caseest(d@/olf, 1986).

Starting from the evaluation of environmental pielicand the relative strategies of interventionpynaeta-
analytic approaches became very common, and thé \wata’ means that the evaluation can be made in a
general perspective able to compare in a verytsti@y the experiences, referring to real resulen(den
Bergh et al., 1997).

Glass (1976) and Hunter et al. (1982) use metaysisatio define an approach aiming to analyze armivkn
through well-known methods, useful to examine acgjgeset of data. Meta-analysis was successfully
applied also when it was necessary to express @rjedt on results and use the experience for other
contexts, especially when it was difficult to haveomplete control or there was a high level ofentainty
(Nijkamp and Pepping, 1997; Matarazzo and Nijkat®97; van den Bergh et al., 1997; Nijkamp and
Vindigni, 2000). It is a multi-dimensional and a ltndiscipline approach that needs both a goodllede
methodological conceptualization and an empirieaél of operative application. In this sense, talysis

of the analysis’ (Glass, 1976) becomes a synthgsisess, that can be made explicit through differen
methods depending on the topics, such as conventgtatistic methods, meta-regression analysisti-mul
criteria meta-analysis; soft models (such as fustyor rough set analysis). Therefore, startingnftbe
combined application to case studies and meta-sisaly is possible to develop a methodological et
recognizes the validity of ex post evaluation cigbices made to identify principles and rules tapplied

in ex ante evaluations, oriented to new projects.

In this case, through an ex post evaluation it wassible to analyze critically the characteristafs
architectural and urban plans of some sustainabighbourhoods, expressions of a culture that dmees t
future starting from an ‘ecological alternative’hrbugh a case studies approach, it was possible to
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reconstruct steps of realizations of each expegiearal to better understand the knowledge of sorms mo
relevant questions, finding an adequate grid fooraect comparison.

The analyzed sustainability practices let us réftecwhat to consider in urban planning of life romment
with a human dimension. It is clear that the maghificant successes can be examined starting from
sustainability vision, able to consider six relevdimensions (Nijkamp et al., 1993; Fusco Girardaket
2003a; 2003b; Cerreta, 2004): ecoware, hardwaneafie, orgware, software and civicware.

Each dimension is clearly interrelated with theeoshand it is important to consider their connexgin
order to find integrated strategies of interventibhey let us make explicit the essential parts ¢tha have a
relevant effect on the construction of sustainaibleices. The reflection of the six dimensions helpgo
find the interdependence and the integration ambag domains through a logical structure of refiers
Starting from the analysis of the experiences & wassible to find for each dimension the commatera
for the eight case studies.

In particular, the ecoware dimension refers to rstcapital, including among the criteria the eomiment
and natural resources, the landscape, the endrgyyaste, with specific attention to ecologicaliess and
the effects on ecology, namely the quality of thetural environment by means of urban ecological
management, reducing energy consumption, matee#ds, but also in terms of residential and cultura
amenities.

The hardware dimension refers to man-made capéethnological issues and the constructed envirohmen
It considers among the criteria the built environimethe buildings, the transport, the land use, the
technologies and building systems, and tangiblesiohy components.

The finware dimension refers to financial-econoraipects, related to the availability of financialda
economic resources, private and public capital, dab the organisation of financial support systems
integrating already existing ones and combiningneaties of scale with purpose-oriented economies
(productivity, quality, and diversity). It include®me criteria as financing, incentives, subsidiests, and
economic vitality.

The orgware dimension refers to institutional calpitorganisational issues, and in particular the
organisational structure which is shifting from guction to promotional and policy strategies. kdlves

the presence of supporting services and governmpelities that encourage entrepreneurship. It can be
expressed by laws and regulations, local governandgartnership.

The software dimension refers to the human capttadvailability of a skilled and dedicated labdarce,
people who are receptive to technical progress,ctifaure of innovation, professional know-how and
investment in knowledge. However, it also referatoultural mindset and can consider some critasia
education and sensitising, training and knowledggvation and creativity.

The civicware dimension expresses social capitalgivic issues and civil/social infrastructuiiee tapacity
of civic society to live together, to be inclusive, participate and share public decisions, to tede of
public safety. It considers as criteria participatiequity and social inclusion, and life quality.

The six dimensions define a theoretical framewarkable for structuring and considering the differe
aspects and factors that can characterise a satsaiproject, that let us guide the approach tacése study.

3.1 The Methodological Approach

The analyses followed to evaluate ‘sustainable himgrhoods’ let us identify the characteristicseath
example and let us find a common ‘reading codattisty from the action promoted in each practiajrag
to obtain an adequate ‘information matrix’ to exspevaluation.

In particular, the case study oriented approacls ugeful to select, starting from the real expedéerthe
significant criteria to describe and evaluate tesults choosing the typologies and the categorfes o
intervention that gave a real contribution to at@usble transformation of the territory. For edomension

of the hexagonal model (ecoware, hardware, finwargware, software and civicware) (cfr. § 3) haeerb
made explicit the relative criteria and the cormgfent results indicators, that can be recognizaitih their
own identifying code, able to state the kind arelldvel of result of the examined sustainabilitgqbices.

Basing on the information got for each practicee ttata have been systematized making them explicit
through the indicators able to express the perfoo®s of the interventions and the strategies.
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For each experience was created its ‘sustainabitfile’, verifying the results for each evaluatio
dimension. The values of the results indicatorsehbgen expressed through a score, able to exhiiit
performance level (0 = none; 1 = very low; 2 = bekhe average; 3 = average; 4 = above the avebage;
excellent). Thus, it was possible to create theluew®mn matrix and compare the profiles of the eigh
neighbourhoods according to an ex post evaluapgnoach.

The profiles of the eight neighbourhoods have beailyzed to understand their level of performarge a
respect to the six dimensions. The methodologippr@ach used the multicriteria methods to defire th
significance of the practices as respect to suadity. In particular, starting from the systenzatiion of the
information got and expressed through result irtdisa was used the Regime method to make exphieit t
satisfaction level of each criterion. So it wasgioke to verify the performance of each neighboachas
respect to the examined criterion, obtaining alsstnt index representing the selected indicatogsl(f.

Fig. 1: The satisfaction level of selected criteria

The Regime method was introduced by Hinloopen .ef1883), assessed by Hinloopen (1985) and refined
by Hinloopen and Nijkamp (1990). In general teranrs,evaluation table is given and composed by saires
a number ‘n’ of alternative options with respectro criteria. In the case of ordinal informatiatine weight
can be represented by means of rank orders inghtve¢ctor: the higher the value of the weight, ble¢ter

the correspondent criterion. The method is implaeerby a software application, included in Definite
software. The following main features charactetise multiple choice Regime method (Herwijnen and
Janssen 1988; Herwijnen et al., 1992):

+ this method allows to use of cardinal, as well adimal, data in the evaluation table: this is
accomplished by treating cardinal information adirmal, with reference to the ranking position of
each alternative;

* the basis of the method is the regime vector: doisiposed of ‘+' or ‘—' signs, or eventually zeros,
and reflects a certain degree of (pairwise) donirasf a choice option with respect to another for
the un-weighted effects for all judgement criteria.

The alternative options will be compared pairwigedll criteria and for two alternative choice apis, the
difference of the criterion scores is assessed.

On the basis of this pairwise comparison, a syighhadex will be calculated which defines a rankamgong
alternative options: higher is the index, the mustferable is the option. In this case, the syithatdex
expresses the level of performance of the diffeseftcted indicators as respect to the criteriéerniag to
each analyzed experiences, and made them explitiei‘information matrix’.

=
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The data of the information matrix let us create tevaluation matrix’, whose columns have the
neighbourhoods and whose lines have the dimendiec®ware, hardware, finware, orgware, software,
civicware) and the relative criteria. This evaloatimatrix (fig. 2) let us compare the eight exardine
neighbourhoods, analyzing the significance of thieerga as respect to the six dimensions of suataliity.

The evaluation was made with the approach of Dacikab 2000 method (Bana e Costa, 1990; Brans and
Mareschal, 1994):

L Districts
S.ustaln'ablllty Criteria Gmv BedZed Rieselfeld Vauban GWL- Viikk Bo0O1l Solar
imensions ; ) .
Terrein i Siedlung
A - Ecoware Environment and 1 0,57 0,57 0,14 0,29 0,86 0,57 0
natural resources
Landscape 0,43 0,14 0,29 0,71 0,71 0,71 1 0
Energy 0,21 0,43 0 0,64 0,43 0,43 0,93 0,93
Wastes 0,93 0,21 0 0,5 0,71 0,5 0,21 0,93
B - Hardware | Built environment 0,43 0,36 0,79 0,21 0,79 0,43 1 0
Buildings 0,86 0,71 0,07 0,07 0,36 0,36 0,57 1
Transport 0,36 0,64 0,36 0,64 0,93 0,07 0,07 0,93
Land use 0,50 0,21 0,36 0,71 0,71 0,71 0,71 0,07
Technologies and building| 0,57 0,93 0,07 0,64 0,07 0,29 0,64 0,79
systems
C - Finware Financing, incentives,| 0,07 0,50 0,93 0,93 0,36 0,07 043 0,79
subsidies
Costs 0,43 0,43 0,43 0,43 0,93 043 043 0,50
Economic vitality 1 0,29 0,43 0,79 0,29 0,21 0,29 0,71
D - Orgware Laws and regulations 0,07 0,86 0,07 0,46 0,46 0,46 0,86 0,86
Local governance 0,86 0,36 0,36 0,86 0,86 0,36 0,36 0
Partnership 0,86 0,50 0,14 0,50 0,29 0,86 0,86 0
E - Software Education and sensitising | 0,43 0 0,57 1 0,57 0,57 0,57 0,29
Training and knowledge 0,21 0,21 0,86 0,21 0,86 0,21 0,86 0,57
Innovation and creativity | 0,43 0,50 0 0,43 0,43 0,71 0,50 1
G - Civicware | Participation 0,71 0,07 0,71 0,71 0,71 0,29 0,71 0,07
Equity and social| 0,57 0,57 0,57 0,93 0,93 0,21 0,21 0
inclusion
Life quality 0,71 0,71 0,14 0,14 0,43 0,71 0,14 1

Fig. 2: The evaluation matrix

Decision Lab 2000 is a multicriteria analysis andegision-making software. Its advanced featurds wi
provide evidence of strengths and weaknesses,nfliats and consensus. Based on the concrete sesult
academic research that got worldwide recognitioojfethee (Preference Ranking Organization METHod
for Enrichment Evaluations) and Gaia (Geometricahlsis for Interactive Assistance) methods, Deaisi
Lab 2000 was designed to be applied to variousicnitdria decision problems. Indeed, it is adopedlatio
decide in a multicriteria environment in which,the same time, it is difficult and important foraptice:
most decision problems that arise in our daily ifeolve different and often conflicting objectivésat we

try to satisfy simultaneously by considering thestbeompromise. The Promethee approach is normative,
while the Gaia procedure consists of a visual atve modelling technique. In general terms, bgiBien

Lab 2000 it is possible to (Brans and Marescha220

e administer the data of your decision-making problemside a multicriteria table and through
property sheets describing the main elements dysisa

» define several scenarios, corresponding to th@wamoints of view of several decision-makers or to
the various hypothesis in the study, for a comneirogactions and criteria;

« define categories of actions or criteria to underlihe principal decision elements and to facditat
the analyses of sensibility;

» apply numerous forms of sorting better to appredia¢ results of the analysis;

« calculate classifications Promethee | and Il fdicas, considering the perceptions and priorities o
decision-makers, without sacrificing the rationalind the reliability of the analysis;

e generate graphic representation Gaia of results;

* realize extensive analyses of sensibility by usivajking weights, intervals of stability, axis of
decision Gaia, profiles of actions and comparatingti-scenarios.
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The unique descriptive tool Gaia is a graphic repnéation of the decision problem, that offers @bgl
sight of conflicts criteria and characteristicsaofions.

In Decision Lab, Gaia method is used collectivelthwthe representation 3D to help the decision-made
identify the best compromise solutions.

Decision Lab’s method is based on a principle @hgarison by pair and makes use of a matrix in whi¢h

is a set of ‘n’ possible decisions or alternativesch are evaluated through ‘k’ criteria f..f,. After the
matrix construction, the Promethee methodology i{Bret al. 1984, 1985, 1985, 1992, 1994; Maresdhal e
al., 1988) requests additional information: forleadterion, a specific preference function musteéined.
This function is used to compute the degree ofgpesfce associated to the best action in case nfipai
comparisons. Six possible shapes of preferencedifuscare available in the software: linear, V-shap-
shape, Gaussian and usual have been respectigelygiaed to different criteria. To take in accoalhtthe
criteria, a valued outranking relation is built attten Promethee | provides a partial ranking of, ‘A’
including possible incomparability, and Prometheprbvides a complete ranking of ‘A’. In this cashe
Decision Lab 2000, through the Promethee and tha @an, let us read the behaviour of the dimerssion
considering the relative criteria. The applicatmfnDecision Lab 2000 let us have a preferable mainthe
neighbourhoods evaluated as respect to criteriadaiménsions (ecoware, hardware, finware, orgware,
software, civicware). Nevertheless, the aim ofeakieluation is not only to define the preferablejguty but

to understand the most relevant criteria in de§rarstrategy of sustainability.

3.2 The Evaluation Results

To make explicit the meaning and the role of aicyelaluation process, recognizing the validityaof
approach moving from ex post evaluation of prastitee deduce principles and rules to apply in ex ant
evaluation of new projects, was one of the mainlgyoé the study. In particular, ex post evaluatimn
realized experiences can be seen as a strategiesstaable to find the essential steps of a praejedtto
value its impacts and consequences, becoming ttess&ry beginning of a better ex ante approach.

In this case, through ex post evaluation it wassitdes to analyze in a critical way the factors euderizing
the processes of sustainable urban transformamatifically referring to the experience of eiglstucts.

Through the application of Decision Lab 2000 it vpassible to elaborate some significant considenati
The method allows to elaborate a complete rankfrtbeeight analyzed practices, that enhances ho®d B
is the experience best satisfy the selected @itdnideed, the complete ranking expresses the dmlan
between the positive and negative outranking floWse higher the net flow, the better the practiCiee
ranking obtained by Promethee Il is based on a nigalerating of the actions that allows to better
appreciate the distance that separates one dfstimotthe others.

In the ranking (fig. 3), the BoO1 is followed by G¥Werrein, Vauban, Gmv, Solar Siedlung, Viikki, Bzt
and, at the end, Riesefeld.

1 3 | 5 | 7
Bodl Wauban olar Siedlundg Bed<ed
& 0.16 & 0.10 & 0.01 + 012

2 4 b g
EfL-Termein [ Wiikki Riezelfeld
== 015 == 0.05 < 010 + -0.26

Fig. 3: Complete ranking (Promethee Il)

By Decision Lab 2000 it is possible to obtain aaclgiew of the conflicting characters of the cigerA
special feature of the software, called ‘the walkimeights’ (fig. 4), allows to modify the weightaidto
observe the resulting modifications of the PromethHeranking. In the examined case, the six dinmamsi
have the same weight, and the result allows usetdyvwhich experience is able to perform a balanhce
strategy of intervention able to satisfy the proheiof sustainability.
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At the same time it is possible to make explicié thehaviour of each experience as respect to e si
dimensions aiming to find the most considered issaurel the capability to give real and significamévaers
defining the relative sustainability profile.

0.4

0.0

AEcoware
B Hardware Wiikki Solar Siedlung
 Finware

D Orgware

E Software

-0.4

F Civicware

Fig. 4: The walking weights

The information relative to an evaluation issueluding six dimensions can be represented in a six-
dimensional space using the Gaia plan. It is obthloy projection of this information on a plan, w¢he
practices are represented by a solid triangle badik dimensions by axes. By this way the charadtéhe
dimensions appears clearly (fig. 5): dimensiongesging similar preferences on the data are odentéhe
same direction, conflicting dimensions are poinfimgpposite direction.

In this case, we observe that ecoware, hardwar®@mgweare are in the same quadrant; in particul@are

and hardware are oriented approximately in the sdimextion. Finware, civicware, and software are
independent dimensions and are represented byynedHogonal axes; civicware and software are in
conflict, having opposite directions. The axes tarig another component useful to underline theviaice

of each dimension. Indeed, the length of the axia measure of how much is the difference among the
practices. In addition, the projection of the wegghector in the Gaia plan corresponds to anotkisr(ai -

n), that is the Promethee decision axis, able tavsthe direction of the compromise resulting frone th
weights allocated to the dimensions.

It is possible to consider the practices locatethat direction and, for equal weights, it is comied that the
BoO01 district is the best compromise, able to Batfee different dimensions at the same time.

Observing the Gaia plan, clusters of similar akliéiies can easily detect: one defined by BoO1 aiikiy/
another two by GWL-Terrein and BedZed, and Riegef#id Solar Siedlung, whereas Vauban and Gmv
have an independent position. This result refléloés sustainability profiles, and it is clear thiae tmost
relevant dimensions are orgware, finware, softvaaue civicware, followed by ecoware and hardware.

The conclusion makes evident how the interventicatesgies need not only to find adequate intereastion
the built and natural environment, but also to mexkglicit an integrated approach considering the amd
the significance of the other dimensions, despiégossible conflicts.
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Fig. 5: The Gaia planes

4 CONCLUSION

The evaluation of the selected cases aimed to setmh the processes, finding the actors involtbd,
goals, the results, and trying to make the expeednansferable to other contexts. The analysithef
examples wanted to create a feed-back based aotiimuous monitoring of economic, socio-culturatia
environmental impacts of the choices and the rgssit that it was possible to re-modulate the astio

Through an evaluation process that makes a recatistn of the steps of the project it is possillédentify
the significant aspects and the reasons of sueceler failure.

If one wants to learn from experience it is possifol use ex post evaluation approaches able to thake
significant element of the project explicit, to biz& the critical factors and to identify the redece of
change.

‘Learning from comparing’ is the aim and, at thensatime, the result of ex post evaluation thatvedldo
make new experiences transferable to other cofferdco Girard and Cerreta, 2001; Fusco Girard, 2002
Cerreta, 2004; Cerreta and Salzano, 2004). An skg@luation can be seen as a ‘learning procaiskg,to
guide the creation of decisions and to conciliageworld of reality and the world of models.

These different approaches helped diffusing thacjples of sustainability in planning and designing
spreading a series of significant experiences ¢hatbe defined ‘green urban catalyst’, as theylyzdaa
‘green’ urban development, able to reflect the syies between project and context through intedrate
strategies.

To realize a green urban catalyst implies to apipéy principles of sustainability at different scalérom
territory development to urban planning and architel designing, finding the relationships amohg t
main significant parts according to a multidimemnsib approach, including environmental, technical,
economic, financial, institutional, cultural andiciaspects (Fusco Girard et al., 2003a).

The care for all these dimensions can have diftguanrities as regards to the context and can bdifired
and redefined on the basis of the needs, detergutimime after time different solutions. In this viethe
neighbourhood urban scale, was useful to underdtamdynamics that can be developed and the igsues
consider if one wants to project and realize algsttaf positive urban values.
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