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1 ABSTRACT

Public participation and stakeholder involvementehbecome core prerequisites of a comprehensive and
fair transport planning process. In this papersthvew how the multi-actor multi-criteria analysisAMCA)
methodology can enhance urban and regional mobiianning and decision-making by considering
conflicting stakeholder objectives and helping dentify synergies and disagreement between differen
stakeholder groups. We suggest the application AMZA as part of the NISTO evaluation framework that
offers tools to appraise small-scale mobility petgethrough a toolkit of multi-criteria analysis AMICA
and target monitoring. MAMCA provides a tool to agige the preferences of the stakeholders invobred
affected by a project. It is based on assessing\hkiation criteria of the different stakeholdesups rather
than appraising the project based on a set of conuriteria agreed on with all stakeholders at thgifning

of the process. Therefore the evaluation shows lwiiplementation alternatives or scenarios eachpgro
would prefer and allows for a straightforward comigan of preferences across all stakeholder grolips.
application of the MAMCA is demonstrated through thitial results of the evaluation of five demaasibn
projects in North-West Europe. We show that MAMGAsuitable for a range of mobility projects sinte i
can handle the diversity of stakeholder groups thet objectives. In addition it offers the praictiter a
well-structured way of carrying out the whole ewlan process. The application of MAMCA also has th
added value of broadening the evaluation processwide range of stakeholders instead of limitingpi
experts. As opposed to previous approaches, the MAMnethodology aims to provide a balanced
evaluation process where the stakeholders havd aught, i.e. no priority is given to decision nesk,
users groups or experts. Our analysis of the psoskthe identification of stakeholders and thdifeatives
also suggests that there is no generic recipenforange of stakeholders to be involved in diffepgnjects,
their objectives and the data that needs to beatelll for the evaluation. The MAMCA methodologylJaid
offered to practitioners as a simple-to-use weletiasoftware tool that can collect stakeholder dhjes
and weights, as well as the input of experts anditmong data for the evaluation of the alternasivaend
display the outcome on graphs. Therefore we hogtethie tool will improve patrticipation in urban dson-
making and evaluation thorough the better integradif diverse stakeholder preferences.

2 INTRODUCTION

Public participation and stakeholder involvementehdecome core prerequisites of a comprehensive and
fair urban transport planning process. A shift tmigaparticipative planning and evaluation has been
detected, with stakeholders integrated into differstages of the decision-making process (Booth and
Richardson 2001). The latest Urban Mobility Packaféhe European Commission states that Sustainable
Urban Mobility Plans (SUMP) should promote citizand stakeholder engagement, as urban mobility is
about the people that live and work in cities (Fw@n Commission 2013).

Current guidance documents offer a range of tamfsractitioners to involve stakeholders in varisteges

of the planning process including evaluation andhitaoing. These tools (e.g. newsletters, web based
forums, focus groups, workshops), however, onlgmffeneric participatory instruments and no comecret

techniques and methodologies are offered for anpatig approach to involve stakeholders in ex-ante
appraisal and ex-post evaluation.

The NISTO (New Integrated Smart Transport Optigms)ject aims to develop an evaluation framework and
toolkit for small-scale mobility projects. The ewation framework is based on the principles of
sustainability, enhanced stakeholder participadint ease of use.

A combination of multi-criteria decision analysechniques and participatory methods have been skhmwn
be particularly well-suited for the involvement stbkeholders (Macharis, de Witte, and Ampe 2008g T

ProceedingREAL CORP 2015 Tagungshand ISBN: 978-3-9503110-8-2 (CD-ROM); ISBN: 978-3-950829-9 (Print) m
5-7 May 2015,Ghent, Belgium. http://www.corp.at Editors:M. SCHRENK, V. V. POPOVICH, P. ZEILE, P. ELISEI, BEYER


https://core.ac.uk/display/55284679?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Enhancing Stakeholder Participation in Urban MapiRlanning: the NISTO Evaluation Framework

MAMCA methodology developed by Macharis (2000; Maiék, Verbeke, and De Brucker 2004) combines
traditional multi-criteria decision aid (MCDA) testgues with explicit stakeholder participation.altows

for the consideration of conflicting stakeholderjemtives as well as tangible and intangible evabnat
criteria.

The objective of this paper is to present how tH&MD framework integrates stakeholders into the
evaluation process through the multi-actor multiecia analysis (MAMCA) methodology. The next seos
briefly introduce the NISTO evaluation frameworkegent the MAMCA methodology and its application on
the NISTO demonstration projects. Since the pragestill ongoing it is only possible to show tresults of
the identification of stakeholders, their objectivend criteria as well as the weighting. The resaftthe
evaluation of the alternatives will be availablehe second half of 2015.

2.1 The NISTO project

NISTO is a collaboration between academic insongi (Vrije Universiteit Brussel, Belgium; Cardiff
University, UK; NHTV — Breda, the Netherlands), wsll as regional and local stakeholders in mapilit
planning (Boulogne Développement — Boulogne-sur;Meérance; MOBIEL21 — Leuven, Belgium;
Regionalmanagment Nordhessen — Kassel, Germany;TRBEN- Birmingham, UK). The project partners
are developing an appraisal and evaluation framevosrsmall-scale urban and regional mobility pobge It

IS being tested on five demonstration projects civineflect a wide variety of mobility-related projs from
across North-Western Europe: intelligent informatmmovision for transport users in WolverhamptoKjU

a bicycle rental scheme in Boulogne-sur-Mer (Frariagproving cycling connections in Noord-Brabaitie(
Netherlands), mapping and influencing travel betsawvthrough a smartphone app in Leuven (Belgiund) an
an integrated tourist ticket in Kassel (Germany).

2.2 The NISTO evaluation framework and toolkit

It is intended that the NISTO framework will be ddgy a wide range of professionals (including tpems
planners, policy and strategy developers), theeeitocombines tools that are already known to thiemtial
users. At the same time the framework also goesrukeyhe state of the art by extending stakeholder
involvement and enhancing evaluation through thpliegtion of the combination of these tools. The
framework also intends to adapt these tools orcdbmbination thereof to urban mobility projects, by
developing a set of evaluation criteria and indicatspecific to urban and regional mobility andaking

the stakeholders that are relevant for this theme.

The NISTO framework is composed of two main elersent

(1) A set of evaluation tools to assess projectsethaon the general NISTO objectives of smart and
sustainable urban transport, and

(2) A set of criteria and indicators, including:
(a) a set of predefined core criteria and indicatbat are used to assess project sustainaliity;

(b) a set of optional criteria and indicators thefiect local project characteristics and are usethe
evaluation based on stakeholder preferences.

NISTO includes four evaluation tools (Fig. 1)

(1) Assessment of sustainability by multi-critediecision analysis.

(2) Assessment of stakeholder preferences by racitir multi-criteria analysis.
(3) Assessment of policy achievement by monitopngject targets.

3 A STRUCTURED AND PRAGMATIC APPROACH TO STAKEHOLDER PARTICIPATION

3.1 The MAMCA methodology

To enable the structured participation of a widagea of stakeholders in the evaluation (e.g. ciszen
transport users, different levels of governmentmdport operators, local businesses etc.) we peofite
application of the multi-actor multi-criteria analy (MAMCA) in the NISTO framework. MAMCA allows
the consideration of conflicting stakeholder ohlijext and helps to identify synergies and disagreéme
between different stakeholder groups (Macharish&ke, and De Brucker 2004). It is based on asgeHsn
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evaluation criteria of the different stakeholdeoups rather than appraising the project based set @f
criteria agreed on with all stakeholders at tharb@gg of the process. Therefore the evaluatiomshehich
implementation alternatives or scenarios each graaguld prefer and allows for a straightforward
comparison of preferences across all stakeholdempg:

Overall objective: sustainable urban and regional transport reflecting stakeholder views

[[ Stekeholders ] POIiCV-makers ]

NISTO evaluation framework

S-u b_ Assessment of sustainability Assessment of stakeholder Assessment of policy success
objective preferences
Method Multi-criteria analysis (MCA) L hi—actqr, TR Target monitoring
analysis (MAMCA)
NISTO core criteria NISTO core + local criteria QOutcome and output targets
ighti EsETTEL IR Stakeholder weighti ighti
ng No weighting
O UtpUt Level Ofprqa:t SUStaimb“itv StakerDI(k;;[:];ﬁ::;emes and

Fig. 1: The NISTO evaluation framework

The MAMCA methodology has seven steps as showngnZ- First, the alternatives that are to be eateld
are defined by consulting relevant decision-mal@rexperts with knowledge of the problem. Then the
stakeholders and their objectives are identifiedthy decision analyst. At this stage stakeholdeay m
provide additional ideas for the alternatives. He third step, evaluation criteria based on thkestalder
objectives are identified for each stakeholder graith direct involvement of the stakeholders. Nthe
stakeholders are asked to weight the relative itapoe of their criteria. In the fourth step, cideare
operationalised by the decision analyst througlicatdrs that provide a way to measure the coniobubf
each alternative to the stakeholder criteria. I fifth step, alternatives are evaluated by expanis an
evaluation matrix is constructed; the contributafreach alternative to the objectives of the stalddrs is
also aggregated. In the sixth step, alternatives ranked for each stakeholder group based on the
evaluations. The last step is the implementationthef project, taking into account the views of the
stakeholders, which potentially provides a feeddaokp to the definition of alternatives (see thstfistep)
(Macharis, de Witte, and Ampe 2009).

3.2 The MAMCA in NISTO

3.2.1 |Identification of stakeholder groups

Initially, we identified relevant stakeholder greufor urban mobility planning based on a reviewldf
guideline documents for stakeholder consultationvalt as scientific papers. The following main gosu
have been identified: government, the public anitesis, transport operators, businesses (e.gl eetdi
offices) and transport users.
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Then we investigated how these groups can be a&sbtgreach demonstration project. As generic groighs
not provide sufficient coverage of the stakeholderolved or they provided too general categoriés o
stakeholders, new groups were added and some @it categories were subdivided depending on the
characteristics of the projects (transport modectdd, spatial extent, target groups etc.).

Stakeholder analysis

M

Overall analyses Implemen-
3 (MCA) |W" Icn "Iwnmlcnml « Results tation /4
o
Ref. LLlre:IltI LLll'es.lI I:I
101-
scenarios - -
Altern

i) [TF [Pz

u_.lresultl I_J-ll'esull
Fig. 2: The steps of the MAMCA (Macharis, Verbekeg &e Brucker 2004)

Table 1 presents the stakeholder groups identifiedach demonstration project. The initially idéed five
groups were expanded with tourists in Boulogne ehhbe project specifically aims to promote the oke
bicycles (Boulogne) by them. Also experts were ddde an additional category in Leuven since the
project’s secondary objectives is to provide tradata collected by smartphones for transport ptanni
Employees were consulted in Boulogne and Wolvertamgince the project aims to decrease local
unemployment by providing jobs to young people ouBgne and the public transport improvements targe
employees of a large employment site in Wolverhampthe diversity of stakeholder groups demonsrate
that the identification of stakeholders need tosider the project objectives and the groups thatnamst
affected by the project. Therefore generic categadniave to be reviewed to adapt the consultatiooegs to
local circumstances.

3.2.2 Definition of stakeholder objectives and criteria

Objectives are derived from the goals of the prtoj@bey are short-term actions to be taken in otder
achieve long-term goals (Dziekan et al. 2013). &foee objectives need to be closely related tettpected
output and outcome of the project. They shouldlbarcconcise and achievable (Kaparias and Bell R0d
traditional multi-criteria analysis the stakehoklagree on a set of common objectives at the biegrof

the evaluation. In MAMCA, however, the often divermsbjectives of the stakeholder groups are prederve
and used throughout the evaluation process.

In order to ease the selection of objectives apfishe most important potential objectives of urlmaobility
projects have been compiled based on the revieel®fant literature:

* Support a competitive economy

« Improve cost-effectiveness of transport

« Provide access to key destinations and services
* Reduce air pollution

* Reduce noise pollution
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Stakeholder group Wolverhampton Boulogne Nord-Hesse Noord-Brabant Leuven

Tourists

Local tourism organisations

Employees at the demonstration sit

Local residents

Local and regional government

Local businesses (shops, hote
leisure facilities, restaurants)

Other businesses (businesses in
vicinity of the demonstration site)

Public transport operators

Public transport authority

Public transport users

Experts

Citizens (users of the smartphone
app)

Table 1: Stakeholder groups identified for the NIBdemonstration projects
¢ Reduce greenhouse gas emissions
* Reduce energy consumption
* Enhance the quality of the urban environment
« Promote equity (fairness and affordability)
e Improve safety
e Improve security
« Improve public health

These objectives were then translated into critama they were grouped under the three pillars of
sustainability (Table 2). In a traditional multiteria analysis, criteria reflect the potential eps of an
alternative. In the MAMCA methodology, however, teria indicate the objectives of the stakeholders
(Macharis, de Witte, and Ampe 2009).

Economy Environment Society
Economic activity Land consumption Safety
Cost effectiveness Greenhouse gas emissions Securit
Reliability and travel time Air quality Health oftizens
Public funding of transport Resource use Liveapilit
Noise Equity
Socio-political acceptance
Accessibility for people with special needs

Table 2: The general NISTO criteria grouped unberthree pillars of sustainability

Stakeholders were invited to select their objestifrem the predefined list and also to propose tamidil
objectives that they could not find in the list. \Wen consolidated the list of objectives and deten order
to avoid any overlaps between them and also torengat they relate to the outcome (e.g. improve
liveability in the city centre) of the project raththan outputs (e.g. reduction of car traffichia tity centre).

Each stakeholder group chose 4-6 objectives. Weodstrate the diversity of the evaluation criterighe
stakeholder groups in Table 3, where criteria idfiext for the governmental stakeholders in each
demonstration project are summarised. Seven ofritexia have been selected from the NISTO critksia
(Table 2), while additional criteria were added €prality of data for transport planning in Leuverdé&or
parking problems in Boulogne. Within the seven NIS€riteria the focus of the various governmental
stakeholders was also different. Air pollution, isggolitical acceptance were applied in four outfiek
demonstrations, equity, economic activity, efficigoublic funding of transport and greenhouse gas
emissions were used at two demonstration sitegcésply.
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Criteria Wolverhampton Boulogne Nord-Hessen Noord-Babant Leuven

Economic activity

Public funding of transport

Greenhouse gas emissions

Air quality

Health of citizens

Equity

Socio-political acceptance

Improve quality of data for transport

planning

Reduce problems due to the lack |of

parking spaces
Table 3: Evaluation criteria of the government stadder groups for each NISTO demonstration project

3.2.3 Criteria weighting

In the MAMCA methodology, stakeholders are givea dpportunity to express their preferences conogrni
the relative importance of their evaluation créerThis is facilitated by eliciting weights to eadtfiteria by
each stakeholder group (Macharis, de Witte, and &2({09). In the NISTO project we used The Analytic
Hierarchy Process (AHP) to elicit the weights, silicoffers an easy-to-understand method. Stakeh®ld
compare two criteria at a time and give their redapreference between the two criteria using aibip
scale (Table 4). Stakeholders were asked whicheofwo criteria is more important for them withpest to
the demonstration project. Then they chose theogpiate rating on a scale that ranges from ‘equal
importance’ of the two criteria to ‘extreme imparta’ of just one of the criteria. The demonstragaintners
organised local workshops or meetings with stalddrslin order to discuss the weights and carrytioait
weight elicitation.

Equal importance Crit. A X Crit. B
Criterion A is very important, criterion B is unirogiant Crit. A X Crit. B
Criterion A is slightly more important than criteni B Crit. A X Crit. B

Table 4: Example of the AHP method to elicit weggfdr two criteria

The weights elicited by each member of a stakehaldeup have been aggregated by weighted geometric
mean. The weights express the importance attachdtelstakeholders to their own criteria. We dentraies

the outcome of the weighting procedure with the MSdemonstration in Nord-Hessen, Germany, where an
integrated tourist ticket is being trialled. Hotglests who book a special offer of the hotels wecéhe
Meine Card + that provides free access to leisacdities and free public transport in the regigound
Kassel. 40 stakeholders in the region were askedsimrvey to weight their criteria. The aggregatslilts

are shown in Figure 3. The weights express therdifft priorities of hotel owners and leisure féeii.
While leisure facilities expect a higher numbervidits (weight 0.44), hotels gave a high weightaoger
stay of the guests (e.g. higher number of nightgight: 0.34). Gaining new target groups through MCP
card came as second for both stakeholder groudghtv@27). The criteria of these two stakeholdeugs
also demonstrate that transport planning and etratuaften requires an interdisciplinary approaictts the
objectives of some stakeholders are not direcigted to transport. Hotel owners and leisure ftiediare
primarily interested in increasing the number okgfs or the length of their stay in order to inseea
revenues and they do not have any transport reddijedtives.

For the public transport authority the most impottariteria (weight 0.51) is to increase equitg. ithe
accessibility of rural areas and affordability afiyfic transport. Interestingly, cost efficiency pmomes as
second (weight: 0.26). The reason for this is pbbpahat the weighting was carried out by the
representative of the regional transport associdtimrdhessischer Verkehrsverbund) and not byresprart
operator. The tourism organisation attached thkdsgweight to equity, in the sense of making sarand
travel affordable in the region (weight 0.49). Owsimilar note better accessibility of attractionspublic
transport was given a relatively high weight (0.25)
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Gain new target groups 0,27
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w
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T Decrease marketing costs by benefiting from joint :l 014
marketing ’
Increase additional spending of the guests 0,09
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w1
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= Increase visitor frequency 0.44
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2
2 Increase the duration of the stay of guests 0,08
3
Decrease marketing costs by benefiting from joint I .10
marketing ’
= Cost efficiency: Increase revenue from fares | 0,26
5
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Q
=
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0,00 0,10 0,20 0,30 0,40 0,50 0,60
Fig. 3: Scores of the weights per stakeholder\{thights for the government stakeholders are stilidp collected)

3.2.4 Definition of indicators

Indicators are used to measure the performancaabf &ternative on each criterion. One or moréatdrs
can be linked to each criterion. Both qualitatived aquantitative indicators are possible. Quantieati
indicators (e.g. number of accidents, noise emmgsere based on measurement or modelling, while
gualitative ones (e.g. equity, socio-political guesce) are outcomes of qualitative surveys or gxpe
evaluation. The measurement method for each iratigaialso defined in this step (Macharis, de Wittied
Ampe 2009).

For criteria that are included in the NISTO crigelist, indicators have been pre-defined basedrewiaw of
best practice of evaluation of 19 urban mobilitpjpcts from North-West Europe. For any new criteria
proposed by a stakeholder in addition to thoseudted in the NISTO criteria list the appropriateidadors
have been defined in a data collection plan based aliscussion with the project partners about the
feasibility of data collection and the budget aabié.

3.2.5 Evaluation of alternatives

In the further stages of the evaluation the progtgrnatives will be evaluated on the criteriatioé
stakeholders based on data we are collecting &t gamonstration location. The evaluation is basethe
comparison of baseline data on the indicator (exg! of air pollution before the implementation tbie
project) with either the forecast data on the sanukcator (in case of ex-ante appraisal) or actual
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measurements (in case of ex-post evaluation). En@mnance of the alternatives will be assessealtir
pairwise comparisons or direct rating dependingttan availability of data from the demonstratioresit
(Macharis, Turcksin, and Lebeau 2012). This stepp g carried out by experts who have extensive
knowledge of the specific field or problem.

3.2.6 Overall analysis

In this step, an evaluation matrix is constructeat aggregates the weights assigned by the stalerkdib
each criterion and the scores of the scenarios fhenprevious step. Several MCDA methods can bd use
for the overall analysis. In the NISTO framework apply the PROMETHEE method to construct the
evaluation matrix (Brans 1982) since it avoids dér@ffs between scores and simplifies the evalnatio
procedure (Macharis et al. 2004).

This analysis produces a ranking of the scenano®dch stakeholder group displayed on the multirac
view, which shows which scenarios are supportedpmosed by a particular stakeholder group (Macharis
2007; Macharis 2004). It highlights the strong avebhk points of each scenario and indicates thenpate
points of conflict or synergies. In addition, thteeagths and weaknesses of each alternative onsoeare
also indicated for each stakeholder group. Basethisninformation it is easier for the decision-raako
find consensus or revise the original project alitves. The stability of the ranking is assessgd b
sensitivity analysis in order to see if the resaltange when the weights are modified.

Since the evaluation of the alternatives will obbycarried out at a later stage of the project Fighows an
example of the multi-actor view from a previouseasudy where four scenarios to improve sustainable
mobility in the city centre of Leuven, Belgium waappraised. The horizontal axis represents thektd#er
groups involved while the vertical one displaysith@eference scores. The coloured lines repretent
scenarios. The graph shows that car users as welktail and businesses have significantly differen
preferences compared to the other stakeholdersefine while the car-free city centre scenariorefgrred

by the most stakeholder groups it does not offertighest level of consensus since it scored asets
favourable scenario for car drivers. Smart road gbarging appears to be a better solution sineeag
chosen as a second best alternative by most stiakeso

100

Performancescore

. .
Flemish  City council  Citizens PT users Carusers PT operators Retail and

Government  Leuven employers
== a» Business as usual s Cr free city centre
ook & Walk ® e o o Smart road user charging

Fig. 4: Multi-stakeholder view of MAMCA

4 CONCLUSION

The MAMCA methodology integrated into the NISTO kwxdion framework presented in this paper offers a
structured methodology to appraise urban and regiomobility projects based on the objectives of
stakeholders and by collecting data for projectsjmeindicators. Since urban and regional mobifitpjects
have a wide range of stakeholders who have divaigetives, MAMCA provides a methodology that takes
all these different interests into consideratiostéad of relying primarily on the evaluation of exg. As
opposed to previous approaches, the MAMCA methayotms to provide a balanced evaluation process
where the stakeholders have equal weight, i.e. mwity is given to decision makers, users groups o
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experts. As we showed through our demonstratiojegisy the methodology can easily be adapted to the
specific requirements of projects in terms of ranfstakeholders involved, diverse stakeholder athjes
and criteria and availability of qualitative andaguitative data for monitoring.

On the one hand the methodology can show how tiferet stakeholder groups view the importance of
their objectives through the weighting procedureisTstep highlights which criteria are the mosn#igant
ones for the stakeholder groups. In the furthegesteof the evaluation, the overall analysis witjHiight
similarities and differences in the preferenceshefstakeholders based on the monitoring of indisaand
evaluation of experts.

Our analysis of the process of the identificatibistakeholders and their objectives also suggdstsdhere
IS no generic recipe for the range of stakeholtetse involved in different projects, their objees and the
data that needs to be collected for the evaluation.

In the next stage of the research, the ex-postatiah of the performance of the alternatives idfieuat for
each demonstration project will be carried out Hage the data that is currently being collecte@ath
partner location. The results of the evaluationl wiovide guidance to decision makers for the ferth
development of the NISTO demonstrations and similability projects. The results of the MAMCA wileb
compared to the outcome of the sustainability assest (MCA) in order to highlight possible diffepms
and synergies between the different evaluation ousthAt the same time we hope to be able to give
recommendations concerning the application of eaetihod to small-scale mobility projects.

The MAMCA framework will be offered to practitioreas a simple-to-use web-based software tool Hrat ¢
interactively collect stakeholder objectives andghts, as well as the input of experts and monigpdata
for the evaluation of the alternatives and displey outcome on graphs. We hope that the tool mifirove
participation in urban decision-making and evalratihnrough the better integration of diverse staladr
preferences.
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