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a b s t r a c t 

“Ivrea, industrial city of the 20th century ”, is the 54th UNESCO site in Italy, and it has been in the World Heritage 

List since July 2018. Its inclusion was the result of a complex decision process, which needs to be reactivated 

to enhance this large, unitary urban system of great historical, architectural and environmental value. The huge 

dimensions and extreme heterogeneity of the built heritage, the weakness of the socio-economic context, and 

the dynamics of the public and private organisations have generated a complex situation, which hinders the 

enhancement of the whole UNESCO site. A methodology that integrates two decision aid approaches can deal 

with and reduce these complexity factors, to guide the incremental development of knowledge and to foster 

relationships that facilitate the process reactivation. A Problem Structuring method was used to structure the 

decision problems and logically synthesise fragmented knowledge. Multicriteria models and methods were used to 

analytically describe the space of action and propose examples of how alternative policies, enhancement activities 

or projects can be analysed and evaluated, to be ranked or selected. The paper describes the problem situation and 

how these methods were integrated and used. The study aims to underline the complementarity of the different 

decision aid approaches and to show how logical and analytical models, applications of tools and results can be 

proposed to create an effective communication process, both at technical level and with stakeholders who are 

willing to participate in preparatory workshops. 
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ntroduction 

Aiding a decision maker who has a real-life decision problem is a

ifficult and complex task. A decision aid process can develop in differ-

nt ways, in relation to the state of the decision system and the main

omplexities of the decision problem, and models and methods can play

ifferent roles in such a process. Any decision system should include

he decision makers and actors who are involved in a decision process,

ogether with their value system and behaviour, as well as a decision

tructure that is formalised to some extent (actors’ roles recognised by

he involved organisations and specific rules to be implemented in the

rocess). The formalisation level of the decision structure can be very

imited, while different states can characterize the decision system. Six

ypological situations that result from combining the complexities of

 problem situation and/or decision system were recognised and de-

cribed in Norese (2016a) . One of these (when a formal decision system

as not yet been activated because the problem situation is new and

nstructured) can be dealt with through knowledge elaboration and its

se in exploratory workshops. Actors in decision processes related to

 problem, who perceive the need to activate an innovative situation,
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ay be involved. The role of the models and methods in these problem

ituations is that of facilitating problem understanding, by means of a

reliminary study, which includes structuring, modelling and the appli-

ation of methods ( Norese, 2020a ). These activities and their results are

sed to clarify a complex situation and to propose a consistent approach

or a decision process that has not yet been put into action. 

The paper presents the description of a specific case, in order to pro-

ose some reflections on a decision aid methodology, which is oriented

owards facilitating problem understanding and an incremental devel-

pment and communication of knowledge in complex and risky situa-

ions that imply the involvement of public and private organisations in

 decision system or, as in the analysed case, require the activation or

eactivation of a formal decision process. 

A long decision process involved several actors and led to the inclu-

ion of the “Ivrea, industrial city of the 20 th century ” site in the UNESCO

orld Heritage List (WHL) in 2018. This is a precious opportunity for

vrea and its territory, but also represents a risk, given the institutional

onstraints this insertion implies and the several uncertainties of a dif-

erent nature about the enhancement and management of the site. 
ust 2022 
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nd/4.0/ ) 

https://doi.org/10.1016/j.ejdp.2022.100023
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ejdp
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejdp.2022.100023&domain=pdf
mailto:maria.norese@polito.it
https://doi.org/10.1016/j.ejdp.2022.100023
http://creativecommons.org/licenses/by-nc-nd/4.0/


R. Curto, M.F. Norese and D. Rolando EURO Journal on Decision Processes 10 (2022) 100023 

 

s  

p  

d  

a  

b  

r  

p  

i  

p

 

v  

a  

I  

s  

r  

c  

p  

e  

d  

p  

e  

a  

c  

n  

o  

t  

k  

a  

a

 

p  

P  

t  

p  

s

 

p  

o  

i  

e  

i

 

t  

p  

e  

a

 

e  

v  

a  

t

 

t  

c  

t  

t  

a  

f  

c

p

h

d

t  

t  

t  

S  

p  

m  

o

1

 

i  

a  

t  

t  

t

 

W  

s  

e  

c  

t

 

c  

t

 

i  

o  

r  

H  

a  

M  

s  

I  

i  

A  

g  

t  

S  

fi  

s  

C  

o  

e  

i  

1

 

t  

p  

o  

M  

O  

o  

l  

S  

e  

i  

w  

l  
Some ideas for the future redevelopment of the site have been pre-

ented and discussed in the last few years, but they mainly represent

rivate initiatives related to single and non-interconnected projects. A

ecision system should propose a strategic vision of the enhancement

nd enjoyment of the whole site. However, such a system has not yet

een formalised, even though the Municipality of Ivrea has clearly been

ecognised as a key decision maker and the coordinator of public and

rivate actions. Some actors, who were involved in the decision process

n the past, believe that the decision process needs to be reactivated to

revent the achieved results from being undermined. 

One of these actors represented the Politecnico di Torino in the pre-

ious decision process and was also involved in other processes aimed

t enhancing the area as well as in recent projects such as the “Smart

vrea Project ” and the activation of the new master in Behavioural De-

ign 1 . Therefore, the Politecnico di Torino may play a new and active

ole in aiding the Municipality of Ivrea in the site enhancement pro-

ess, coherently with its third mission activities and on the basis of the

ast collaborations, and of the experience on the territory and knowl-

dge gathered over the last few years. With this aim, the Politecnico

i Torino became the client of this study in 2019. The authors of the

aper, who worked together in this incremental development of knowl-

dge, have different competences and played different roles. One of the

uthors is the stakeholder who represented the Politecnico during the

andidacy process, as part of the third mission activities of the Politec-

ico di Torino, and therefore became the “client ” of this study. Another

f the authors is a decision aid analyst, who had not been involved in

he previous process, and the third author is a decision aid analyst who

nows all about the candidacy process because she had worked as an

ssistant in the investigation, data acquisition and use in the education

ctivities, during the candidacy process. 

The authors set up a research team in which knowledge about the

revious process and the documents, which had been produced by the

olitecnico and some other stakeholders, was shared. The main aims of

he team were to organise, validate and synthesise the several and dis-

ersed pieces of knowledge, and to translate them into a communication

pace, in order to aid the client in triggering a new decision process. 

Such a study was required and conducted to facilitate and foster a

ublic approach to the enhancement of the site by applying the method-

logy set up by the research team, at the technical level, and by propos-

ng a systematic and overall vision of the problem situation through

xploratory workshops with the Municipality and the potential actors

nvolved by the Municipality. 

The methodology is based on an agile integration of two complemen-

ary decision aid approaches, to logically and analytically describe and

ropose a collective and incremental analysis on how effectiveness and

fficiency can be evaluated, together with the risks that may be associ-

ted with alternative policies, operational scenarios and/or projects. 

The main aim of the study was to organise and communicate knowl-

dge that could facilitate the Municipality of Ivrea in the process reacti-

ation, while one of the methodological aims of the study was to test the

gile logic of an incremental development and validation of knowledge

hat the integrated decision aid methodology would propose. 

The first section of the paper proposes a description of the problem,

he nature and role of the actors involved in the first phase of the de-

ision process and the complexity of the present situation, which led

o the decision process being stopped. The second section presents de-

ails of the integrated methodology. The third section shows how it was

pplied, from a technical point of view, by the research team, and the

ourth indicates how some results were presented in online meetings, to
1 See the three sources, https://www.agid.gov.it/it/agenzia/stampa-e- 

omunicazione/notizie/2020/01/10/al-smart-ivrea-project - https://poliflash. 

olito.it/in_ateneo/il_politecnico_partecipa_al_progetto_smart_ivrea_project and 

ttps://poliflash.polito.it/studenti_polito/presentato_il_master_in_behavioural_ 

esign . 

p

C

D
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2 
est the assumptions that were at the base of the technical approach to

he decision problems and the communicative and explicative value of

he results, and to discuss, validate or improve the acquired knowledge.

ome reflections on the difficulties that have arisen pertaining to the

resentation and discussion of the logic and results of this decision aid

ethodology, on its present and potential role and on its future devel-

pments are presented in the Conclusions. 

. The Ivrea UNESCO site and its enhancement 

“Ivrea, industrial city of the 20th century ”, is the 54th UNESCO site

n Italy, and it has been in the WHL since July 2018. It is a large urban

rea in the city of Ivrea, developed under the leadership of the indus-

rialist, planner and social reformer Adriano Olivetti during the XX cen-

ury, in order to both expand his eponymous typewriter company and

o create a model of a modern industrial city. 

The exceptional value of this site has been well synthesised by the

orld Heritage Committee who, on the one hand, highlighted the out-

tanding architectural quality of the buildings - more than 100 valuable

xamples of Modern Heritage - and on the other, the influence that the

ultural and political Community Movement ( Olivetti, 1945 ) has had on

he setting up of the entire urban system. 

The candidacy to include this heritage in the UNESCO WHL was de-

ided on in 2008, the year of the Centenary celebrations of the start of

he Olivetti Company. 

The Adriano Olivetti Foundation, in collaboration with the Munic-

pality of Ivrea and the Politecnico di Milano, promoted the creation

f a National Committee, which was established by the Italian Ministe-

ial Decree of March 20, 2008 and financed by the Ministry for Cultural

eritage and Activities and Tourism (MIBACT), the Piedmont Region

nd the Adriano Olivetti Foundation. This Committee collaborated with

IBACT and some national and international experts and, in 2012, the

ite was included in the Italian Tentative List of UNESCO candidate sites.

n 2012, the UNESCO World Heritage Office of MIBACT set up a Steer-

ng Committee (including the Municipalities of Ivrea and Banchette, the

driano Olivetti Foundation, the Guelpa Foundation, the Piedmont Re-

ion and the Metropolitan City of Turin) 2 , which worked for four years

o prepare the Application Dossier and Management Plan. The Italian

tate submitted these documents to the UNESCO World Heritage Of-

ce, which verified their completeness, and ICOMOS, a UNESCO advi-

ory body, began the evaluation process in 2017. In 2017, the Steering

ommittee was also supported by the Politecnico di Torino, as a result

f ICOMOS requesting additional data and information to complete the

valuation process. The UNESCO World Heritage Committee officially

ncluded “Ivrea industrial city of the XX century ” in the WHL on July

 

st 2018. 

This strategic result was achieved as a result of the great effort of

he Management Operating Structure of the Steering Committee (com-

osed of a Coordinator and the General Secretary of the Municipality

f Ivrea), which was supported by a Technical Advisory Board (see the

anagement Plan, pp. 39-41, in the Municipality of Ivrea and Adriano

livetti Foundation, 2012 ). The General Secretary of the Municipality

f Ivrea coordinated all the municipality departments involved in de-

ivering the Actions organised by the Municipality. The functions of the

teering Committee were: to maintain contact with UNESCO and the

xternal organisations; to coordinate the information flow between the

nvolved actors and the main partners; to be in charge of the actions in

hich the Steering Committee was the Project leader (or in which the

eadership was shared with another partner); to monitor the partners’
2 Other bodies were included to integrate the Steering Committee: the Su- 

erintendence of Archaeology, Fine Arts and Landscape for the Metropolitan 

ity of Turin; the Regional Secretariat of MIBACT for Piedmont; the General 

irectorate for Architecture and Contemporary Art and Associated Organisa- 

ions; private partners and owners or managers of the assets; cultural institutes 

f national relevance. 

https://www.agid.gov.it/it/agenzia/stampa-e-comunicazione/notizie/2020/01/10/al-smart-ivrea-project
https://poliflash.polito.it/in_ateneo/il_politecnico_partecipa_al_progetto_smart_ivrea_project
https://poliflash.polito.it/studenti_polito/presentato_il_master_in_behavioural_design
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Fig. 1. The decision process 2008-2018 and the new activities. 
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i  
ork in implementing the actions in the Management Plan; to organise

nd coordinate any Technical Advisory Board activities. The Politecnico

i Torino had not been a technical adviser during the application to the

HL phase but rather a stakeholder that supported the Municipality of

vrea by proposing enhancement projects developed in education con-

exts and by sharing data elaboration results to foster the candidacy

rocess. 

In 2018 the Administration of the Ivrea Municipality changed after

he municipal elections. After the inclusion of the site in the WHL, some

rivate projects were presented in 2019 and 2020, such as the ICONA

roject related to the redevelopment of a part of the Olivetti former fac-

ory in the headquarter of a business cooperative. The Municipality of

vrea on the one hand interacted with the private owners of the assets

n order to be constantly informed and updated; on the other hand, it

romoted the UNESCO site by organizing some events. The principal

ccasions were the installation of the UNESCO plate (June 2019) and,

n September 2020, the first edition of the architecture festival “De-

ign For The Next Community ”. In July 2021, the Municipality of Ivrea

pened the visitor centre of the UNESCO site, which is currently orga-

izing some guided tours around the site (see Fig. 1 ). 

.1. The complexity of the problem situation 

The UNESCO site includes several buildings with huge underused

paces (the former Olivetti factory and its services), which require rede-

elopment interventions before they can be oriented towards a specific

se, and public and private spaces (such as residential buildings and a

ublic kindergarten) whose final use cannot be changed. The outstand-

ng architectural quality of all the buildings, the constraints that the Ar-

haeology, Fine Arts and Landscape Superintendence have imposed and

he surprisingly large dimensions of several buildings make any project

omplex, and whatever project is chosen will need an overall financial

lan for the short, medium and long term. 

In a general scenario of very limited or absent public resources, at

east at a local level, the possible sources of funding are the State, foun-

ations and private enterprises. However, the economic crisis and the

ulnerable socio economic context in which the site is located (decreas-

ng population, weak real-estate market) do not foster high profitability

nd increase the investment risk level, thereby reducing the possibility

f private enterprises taking part. Moreover, the redevelopment strate-

ies activated by the different private owners of the assets need to be

onitored, and their possible interdependencies and different visions of

he site enhancement process need to be coordinated. 

The redevelopment and economic enhancement of this valuable ex-

mple of industrial city is a complex process that is characterised by sev-

ral decision problems (in relation to the public and private resources

hat can be used to redevelop, enhance and exploit the site, and to the

pecific use of these resources) and uncertainties of a different nature

What are the strategies proposed by the owners of the assets? Who are

he actors that were involved in the past and/or have a strategic role
3 
oday or should be involved in the future? How can Olivetti’s intangible

egacy be communicated, enhanced and exploited? etc.). Moreover, the

OVID-19 emergency has increased all these complexities and uncer-

ainties. 

The role of the Municipality of Ivrea has been central until the site

as included in the UNESCO WHL, but it should continue to be central

n the future, in order to implement the Management Plan the Steering

ommittee had prepared and presented (see Fig. 1 ), to comply with the

equests from the World Heritage Committee ( 2018 ) and to put innova-

ive governance strategies into practice. Currently, although the rede-

elopment of the site represents a huge challenge for the Municipality

f Ivrea, which has been called upon to achieve emblematic goals by the

eginning of 2023 (i.e. before the next elections take place), the deci-

ion process that started in 2008 seems to have stopped in 2018, when

he site was included in the UNESCO WHL. 

Despite the organization of some events, to promote the site, and the

pening of the Visitor Centre, a decision structure has not yet been acti-

ated by the Municipality of Ivrea. As mentioned in the local newspaper

a Sentinella on 10th of June 2019, the Mayor of the Municipality of

vrea had spoken about the necessity of setting up a foundation to man-

ge the site, but, at that date, the implementation times and the involved

ctors had not been decided on. The situation has not changed. The

teering Committee members who were encharged with the inclusion

f the site in the UNESCO WHL ( Fig. 1 ) play an undefined role. More-

ver, some local processes of private organisations, who are the owners

f the assets and have different goals and development strategies, are

eveloping without a systematic or overall vision of the actual situation

f the site. For example, the Olivetti Historical Archive is planning to

ove its headquarters to another building located in the UNESCO site

nd an important Italian Foundation (FAI - Fondo Ambiente Italiano) is

lanning the opening of a new Museum dedicated to the Olivetti Family.

Therefore, a decision structure that takes on a public perspective

as to be activated to coordinate and integrate partnerships, ongoing

rojects and existing networks, and to foster the enjoyment of the ter-

itory. A great number of public and private organisations could be in-

olved in the process at different levels, with different relationships and

ossible roles in the new phase of the decision process and, in some

ases, with knowledge of the previous phase. Fig. 2 describes a possible

tructure for the institutional roles and organisations that are directly

onnected to the problem. The Politecnico di Torino was one of the cul-

ural institutions that had been involved in the previous decision pro-

ess. The site was studied as a case study in a Master of Science course

n “Architecture for Heritage preservation and enhancement ” for some

ears, and the Local Administration was involved in education activities

hat modelled and proposed ideas for the enhancement of the site ( Curto

t al. 2021 ). Data and knowledge, which had been acquired in this pe-

iod of time, were used to support the final evaluation of the candidacy

roposal of the UNESCO site, before its nomination. 

Two years after the inclusion of the site in the WHL, the new admin-

stration had only partially activated the site enhancement steps that
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Fig. 2. Actor structure. 
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ad been specifically required in the document containing the decisions

dopted during the 42nd session of the World Heritage Committee (Man-

ma, 2018). 

This situation motivated the Politecnico to propose its competences

o the new administration and to undertake a new initiative that could

ctivate a debate on "what to do now" with all the documents and el-

ments of knowledge that had been produced during the education ac-

ivities and discussed with the local administration during the previous

rocess. 

Therefore, a specific methodological approach was generated to in-

egrate different quantitative and qualitative elements of knowledge in

he description of the site enhancement problem, and to involve the

unicipality of Ivrea, some of the actors that had been involved in the

revious process (above all the Adriano Olivetti Foundation) and some

otential new actors in informal preparatory workshops, to generate an

verall vision of the situation and its complexities, and to discuss pos-

ible scenarios and operation approaches. In this way, the Municipality

f Ivrea would have been in a position to define the decision structure

f the involved actors and activate a formal decision process. 

. An integrated decision aid methodology 

This decision aid methodology is based on the agile and integrated

se of a Problem Structuring Method (PSM) with multicriteria (MC)

odels, methods and SW tools, at two different levels: a technical one,

here only the technical team is involved and needs a structured con-

ext to identify and validate the essential elements of the problem and

 simple vehicle for communication, and a participative level, where

he team presents its technical results in meetings and workshops that

nvolve some stakeholders, to facilitate communication between the par-

icipants, expression of opinions, criticisms and values, discussion and

mprovement of the results. 

The technical steps of the methodology are developed to distinguish

he main components of the decision problem, to incrementally struc-

ure them and to elaborate, logically describe and analytically evaluate

asy-to-visualise future scenarios. These steps imply a trial and error ap-

roach that uses logical contradictions or the evident pointlessness of a

tep and its results to control the course of action. A collective result

nalysis, at a participative level, should make the points of view and

alues of the participants evident, and often sufficiently relevant to ac-
4 
ivate new technical steps that update the achieved results, and so on

 Fig. 3 ). 

Ill-structured problems require specific emphasis on the activities

f conceptualisation and problem specification, which lead to a good

orrespondence between the problem situation and its empirically sup-

orted model. Several involved factors are connected to economic and

echnical dimensions, but also to social, organisational and political

nes. Multiple actors and perspectives, competitive or conflicting in-

erests, constraints and uncertainties can generate what Rosenhead and

ingers (2001) defined as “an unstructured problem ”. PSMs can ac-

ively support public authorities during the preliminary analysis of a

olitical action, when decision-making processes have to be activated,

ecision problems have to be structured and technical and/or organisa-

ional solutions have to be developed ( Rosenhead, 1989 ; Mingers and

osenhead, 2004 ; White, 2009 ). 

An MC model can be considered as an evolving system that is based

n different elements, and in particular on the statement of a decision

roblem, a complete set of possible actions and a family of coherent cri-

eria, which can change during the modelling process. The model should

nclude all the points of view concerning the problem, and its struc-

ure should be simple, easily understandable and rigorous ( Roy, 1990a ;

ouyssou, 1990 ). The possibility of dealing with all kinds of qualitative

nd quantitative data and technical evaluations from different fields,

ithout changing their languages, and then choosing an MC method,

hich is consistent with the nature of the data and action evaluation,

ules out the need for a great deal of descriptive, interpretative and com-

unication constraints. 

Some procedures can support structuring and MC modelling, when

omplexity and uncertainty are not so high and/or the problem is at

east partially structured ( Norese, 1996 ; 2020 b). If the request is not

learly structured, above all when the problem situation is new and in-

ormation, knowledge and previous procedures do not exist, Multiple

riteria Decision Analysis (MCDA) methods are often combined with

SMs (see Belton and Stewart, 2010 and the review by Marttunen and

ienert, 2017 ) that allow the problem to be seen and analysed in its

otal context, clarified and structured. The sequence, of an MCDA appli-

ation after the structuring contribution of a PSM, produces interesting

esults (see, for instance, Belton et al., 1997 ; Bana e Costa et al., 1999 ;

ontibeller et al., 2008 ; Stewart et al., 2010 ; Ferreira et al., 2011 ). 

The proposed methodology implies a different and agile integration

f MCDA and of a PSM, where the passages from conceptual to logical
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Fig. 3. The agile logic of the integrated 

methodology of decision aiding. 
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s  
nd analytical models are continuous and incremental, and a collective

nalysis of the MCDA results generates inputs for a PSM and vice versa.

An integration of a multicriteria approach and a specific PSM, the

trategic Choice Approach (SCA), takes advantage of a logical paral-

elism between the two approaches, which adopt the same logical con-

epts, in addition of their different potentialities, and underlines the

omplementarity of these approaches ( Norese et al., 2004 , 2008 ). In

CA, a decision is made difficult or impossible by uncertainties of a

ifferent nature, which have to be identified, analysed and reduced or

liminated. Uncertainties about the values are basic elements of both

CA and MCDA, but SCA distinguishes these uncertainties from other

inds of uncertainty that may be present in complex situations and

hich need to be identified and analysed in depth. SCA generates in-

uts for MCDA, and MCDA synthesises concepts from SCA, in simple,

ransparent and formal analytical models that facilitate communication

nd decision making. MC models, and the results of the applications of

C methods, are easily presented and discussed in collective contexts,

nd they produce reactions that can be analysed and used with SCA and

ts tools. Therefore, the agile logic of this integrated methodology of de-

ision aiding is aimed at creating a communication and organisational

earning process, which is firstly developed in a technical team and then

n a close synergy with stakeholders. 

The SCA methodology is used in general to facilitate decision mak-

rs in structuring complex problems, but it can also be useful when a

ecision system has not yet been defined, the potential actors have no

nowledge of the problem situation and their values have not been de-

ned. Bringing these values to the consciousness of the participants was

he main aim of the SCA in this situation ( Norese et al., 2015 ). In the

roposed methodological approach, the SCA is above all oriented to in-

egrating and visualising knowledge that exists but is fragmented, while

CDA is not used to aid decision makers but instead to describe how

his integrated knowledge can be operationally used, and to stimulate

he potential actors to collaborate in a new process. 

.1. The Strategic Choice Approach (SCA) and Strategic Adviser (STRAD) 

oftwere tool 

SCA ( Friend and Jessops, 1969 ; Friend, 1989 ) is normally used to

tructure problems characterised by a high level of uncertainty with sev-

ral interconnected decisions, to explicitly manage and reduce complex-

ty, control uncertainties, exclude alternatives that are not feasible for

echnical or political reasons, and elaborate and compare compatible
5 
olutions. The SCA methodology, with the support of its STRAD soft-

are tool ( Friend, 2002 ), has been applied in various situations (see,

or instance, Han and Laiô, 2011 ; Rolando, 2015 ; Georgiou et al., 2019 ;

aucar-Caceres et al., 2019 ). 

SCA is based on an open and flexible process that includes four

omplementary operation modes, Shaping, Designing, Comparing and

hoosing, which can be used in multiple sequences. Its structuring pro-

ess proposes a continuous moving from one to another area of action

of uncertainty or decision analysis, or of comparing options, alterna-

ives or schemes), which is open and flexible but oriented by a sequence

f structured and structuring tools. Alternatives and values are always

resent in each SCA operation mode, and the reduction and control of

ncertainty and complexity facilitates the expression of strategic objec-

ives and evaluation criteria. 

STRAD, the SW tool of SCA, facilitates a visualisation of the main

omplexity elements that characterise a decision problem and its sub-

roblems (shaping), of the combinatorial elaboration of alternative de-

ision schemes and their mutual compatibility verification (designing),

nd of a logical comparison that facilitates selection and choice. 

The Overview window (see Fig. 4 ) is a synthetic and visual guideline

hat STRAD uses to include the main aspects of the decision problem.

he elements that make decisions very difficult, or impossible, are listed

n the right side of the window in Uncertainty Areas (UAs), and are visu-

lised around the Focus (the central circle), in relation to their different

ature (UV- Uncertainty about the guiding Values that should orient a

lear path, but which are not made explicit, UR - about Related choices

nd UE - about the working Environment). Their identification, explicit

ormulation and classification is the first step of the SCA approach, and

t is aimed at reducing, or at least controlling, these critical elements. 

The Design mode of SCA reduces the complexity of the problem

nd facilitates the elaboration of some possible actions, which should

e analysed and discussed. The interconnected decisions, formulated as

ecision Areas (DAs), and associated with all the possible decision op-

ions, are listed on the left side of the window. A few DAs, which are the

xpressions of the most urgent and interconnected decisions, are placed

n the Focus section, to be analysed in order to verify the compatibility

f the options and to select compatible schemes of action. If the number

f DAs is high, some of them are dealt with at each iteration of the SCA

ethodology. 

The Comparison areas, listed at the bottom of the window, are gen-

rated during the SCA application to express comparative judgements,

elect “interesting ” schemes of action and/or to eliminate those that are
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Fig. 4. Overview window (Source: Elaborated by the 

Authors by means of the STRAD SW tool). 
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vidently not viable. The Comparing mode, with its conceptual identi-

cation and use of points of view and values, facilitates the definition

f formal expressions of judgement, that is, of specific objectives and

riteria that can be used to analytically evaluate actions and to apply

CDA methods. 

.2. Multicriteria models and methods in the integrated methodology 

An MC model is defined in relation to a specific need, problem state-

ent or goal, and to the nature of the possible actions ( Roy, 1990b ,

996 ), which may be detailed activities or projects, or conceptual so-

utions, programmes, plans, future scenarios, etc. An analytical model

llows any single action to be evaluated in relation to a family of coher-

nt criteria. Parameters are introduced into this model to express the

reference system of the decision maker(s). 

In this integrated methodology, analytical models describe how

nowledge elements can be used to evaluate actions in relation to the

roblem situation. The models are generated to test quality, complete-

ess and usability of the available knowledge. The parameters are intro-

uced from a technical point of view, by way of example, to document

nd logically explain their meanings and roles in the model. Only at the

articipative level, when the analyst presents an MC model in a meet-

ng, model structure and parameters are collectively analysed, discussed

nd changed, or their weakness stimulates a new SCA analysis. 

Several different MC methods have been proposed in literature (see,

or instance, Ehrgott et al., 2010 ; Greco et al., 2016 ) and the method

hould be chosen in relation to the nature of the decision process and

ossible actions, and to the different needs and goals that are associ-

ted with the answers ( Roy and S ł owinski, 2013 ). The MC Outranking

ethods of the ELECTRE family are proposed in the integrated method-

logy to synthesise the results of the action comparisons in relation to

riteria that can be associated with qualitative or quantitative evalua-

ions ( Roy, 1990b ; Figueira et al., 2005 ). The structures and contents

f the MC models depend on the different decisional and informational

ituations, and the necessary parameters of each model are defined in

elation to the methods that have to be used. 

In the integrated methodology, when the most interesting decision

chemes, which an application of SCA has generated and selected, be-

ome the actions in MC models, their number is in general not so high,

nd they are expressions of almost homogenous logical situations. In

eneral, detailed data are not present in such “conceptual ” situations

nd their acquisition is not so easy. The goal of MCDA may be to eval-

ate and compare such homogenous actions, and rank them in terms

f risk, quality, effectiveness, or urgency of a decision and its imple-
6 
entation, etc. In this case, the application of the ELECTRE II method

 Roy and Bertier, 1973 ) is appropriate, if the judgements expressed in

he SCA application become a prerequisite to generate a set of “good ”

rdinal scales, which are associated with the criteria of an MC model. 

If the actions to be analysed pertain to all the possible schemes of

ction that result to be technically compatible in the SCA application,

heir number may be very high and the nature of the actions may be

ifferent, and therefore the actions may be incomparable. The applica-

ion of the ELECTRE Tri method ( Roy and Bouyssou, 1993 ; Yu, 1992 )

eems appropriate in this case. It avoids the need of a direct compari-

on of actions of a different nature, which instead are compared with a

eference system that expresses policies, standards or expectations, and

re then assigned to categories (of risk, adequacy, effectiveness, control

eed, etc.…) that produce a clear and organised vision of all the actions

and in this problem situation facilitate the definition of a Master Plan).

If the actions are actual projects pertaining to the local processes

nd strategies of private organisations, with detailed descriptions and

 great number of technical and economic analyses of the proponents,

hey have to be analysed at a participative level, in relation to all the

alues and preferences of the workshop participants. In this case, an

pplication of the ELECTRE III method ( Roy, 1978 , 1996 ) is the best

hoice, because it accepts any kind of criterion, with different levels of

ncertainty associated with the evaluations, and a system of thresholds

educes the negative impact of the uncertainties on the result. 

.3. Creation of a communication and organisational learning process 

A communication and organisational learning process is generated

y this methodological approach, first in the technical team and then

n meetings with the client and informal workshops with the stakehold-

rs, during which a decision aid analyst presents and discusses the el-

ments of knowledge that the technical use of decision aid tools pro-

uced. Therefore, the participants are guided by the analyst in these

ommunication processes: to explore the nature of the decision problems

nd distinguish and clearly recognise their main components; to under-

tand why some decisions would be difficult or impossible; to recog-

ise which actions would have to be made urgently and which could

e postponed, because they would not hinder the activation of the de-

ision process; to identify or elaborate alternative strategies, courses of

ctions and/or specific projects; to express opinions, judgements, values

nd preferences. 

The participants have not any role in a decision system that formally

oes not exist. But they can contribute to the discussion, clarify their

ositions and propose a different participation in a decision process. 
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Any topic of the discussion aims to define, analyse and model opera-

ional scenarios, and to reduce possible linguistic uncertainties. Models

nd methods can produce an effective description of the whole deci-

ion problem when a few technical terms are translated into a figura-

ive and easy-to-understand language ( Norese, 2016b ). Any topic of the

iscussion can be updated or modified in relation with the opinions,

udgements, values and preferences expressed at the participative level.

ew alternative decisions can be elaborated, evaluated and compared

y means of analytical methods and any collectively analysed new re-

ult can generate new models or new topics of discussion and problem

tructuring steps. 

Any structured topic of the presentations and collective discussions

ay be a stimulus for organisational learning, identification of com-

lexities and uncertainties, clarification of misunderstandings, conflict

ontrol and activation of effective relationships between stakeholders

nd analysts or experts. 

. Application of the decision aid methodology 

The methodology was applied at the Politecnico di Torino, by an in-

erdisciplinary research team, to answer a request for the organisation

f several quantitative and qualitative pieces of knowledge as a “result ”

hat would be ready for use. The client, who had represented the Politec-

ico di Torino in the process of inserting the Ivrea site into the UNESCO

HL, shared data, site enhancement ideas and the associated risks and

osts with the research team, in order to facilitate the Ivrea Municipality

n activating the whole Ivrea UNESCO site enhancement process. 

The enhancement of this particular site (one of the few “industrial ”

NESCO sites in Italy) will imply several decisions as well as their fund-

ng and implementation, i.e. complicated actions that only a decision

ystem could activate (with decision makers, a decision structure, rules

nd formal relationships with the other actors in the decision process).

his system had not been activated when the client solicited a specific

odelling approach, and the client’s main motivation was to facilitate

he activation of a decision system to enhance the site. 

The research team logically and analytically described the prob-

em situation related to the enhancement and future enjoyment of the

ite. The description was validated, from a technical point of view, and

ested, and it was found to be easily usable in a communication process.

ome identified uncertainties, which could have made decisions difficult

r impossible, were reduced by the acquisition and inclusion of data in a

IS system. Others were analysed and associated with specific scenarios.

ossible enhancement activities were identified and evaluated, on the

asis of data and knowledge elements that resulted from a structured

nalysis, in relation to some identified scenarios of risk. 

A round-table meeting was then proposed to involve the Municipal-

ty of Ivrea and its interlocutors in the site enhancement, to describe the

ntegrated use of the logical, analytical and visual tools, and to discuss

he preliminary results. However, the COVID-19 emergency and post

mergency led to any meeting being cancelled. A new communication

rocess was later organised in 2020 and involved the research team,

lient and Municipality of Ivrea in online meetings. 

The results of a recursive application of SCA and STRAD were pre-

ented, pointing out: 

• the numerous UAs that had generated the complexity of the problem

situation; 

• the interconnections between the main Decision Areas (DAs) and a

compatibility analysis between options of different DAs; 

• the comparisons of courses of actions, options and schemes of action

in the Comparison Areas (CAs). 

These structured elements were synthesised in some problem situa-

ions and MC models facilitated their visualisations in the presentations.

C methods were applied to associate possible answers to the modelled

ecision problems. MC models and results of the method applications
7 
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ere proposed as examples, to describe how enhancement policies, ac-

ivities or projects can be evaluated and the results analysed and dis-

ussed. 

.1. The main elements of complexity and the most urgent decisions 

The first important result was the identification of numerous UAs

see Table 1 ) that oriented the first activities and the other structuring

teps. Some of them were classified as UEs, and they stimulated inves-

igations to acquire data, information and/or knowledge. An integrated

IS was implemented, to include the data that had been collected dur-

ng the Master of science courses at the Politecnico di Torino (data and

 prototype for a GIS are described in Barreca et al., 2017 and Curto

t al., 2018 ), as well as the results of new investigations about the site

nd its territory. Knowledge about the vulnerable socio-economic con-

ext was progressively acquired and integrated in the GIS, together with

ome important aspects, such as the residents’ education, employment

nd income levels, the population growth trends, the real-estate market

alues, the physical accessibility to the site from its territory and from

utside the territory, as well as the state of the equipped public spaces

or citizens and tourists (see Barreca et al., 2020 ). 

Some other uncertainties indicated that aspects of two different ty-

ologies were present simultaneously. UR indicates the need to at least

now the decision constraints that some potential actors could generate,

f they are not involved in the decision process. This uncertainty compo-

ent could be eliminated by informal preparatory workshops. The UV

omponent implies that values can be different or shared, but only their

xplicit declaration can orient a decision consistently. Therefore, the

efinition of some operational scenarios, in relation to the most prob-

ble actions or decisions, was considered consistent with the technical

teps of the methodology, while an analysis of the space of action and of

he values of the potential actors was associated with the participated

teps. 

The most critical element, which was considered the core of the prob-

em, is “How is it possible to effectively communicate the great relevance

f the tangible built heritage and intangible Cultural Heritage? ” This

ncertainty underlined the need of a public perspective in the identifi-

ation of some DAs, to deal with this critical uncertainty. Three DAs -

n the central circle of the Overview window in Fig. 4 - were considered

losely interrelated and urgent: “Where is it possible to intervene first

n the site? (ASSETS) ”, “What are the FUNCTIONS that can enhance the

hole site? ” and “What are the main POLICIES that the Municipality of

vrea may adopt to improve the attractiveness of the UNESCO site and

o increase the current visitor numbers? ”. Another DA, “What intangi-

le values (INT_VALUES) have to be communicated, together with the

angible ones? ”, was then included in the aspects that were analysed in

epth. 

The analysis of other DAs (see in the box on the left in Fig. 4 )

 such as, “How can the private owners of the assets be involved?

PRIV_INVOL) ”, “How can citizens be involved? (CITIZ_INVO) ” and

Which public services in the site could be appreciated by Ivrea’s popu-

ation and visitors? (PUBLIC_SER) ” - was postponed to the non-technical

tage, with the Municipality participation. 

.2. The identification of decision options and their compatibility analysis 

Some alternative options were identified for the most urgent DAs and

hen combined, in the Designing mode of SCA, to verify their mutual

technical ” compatibility. A verification of their “political ” compatibil-

ty was considered an objective of the participated level of analysis. 

Different FUNCTIONS could be hypothesised as being appropriate

or the buildings and the public spaces of the UNESCO site. In order

o simplify the analysis, only three typologies (Business, Social and

ultural and Leisure) were considered. Three typologies of the several

uildings were defined and used to consider the ASSETS of the site,
8 
ogether with some important Public Spaces (see Table 2 ). Three pos-

ible answers to the question “What POLICIES can the Municipality of

vrea adopt to communicate, enhance and exploit Olivetti’s intangible

egacy? ” were identified and listed in Table 2 . 

The Compatibility and Schemes windows in Fig. 5 are some of the

everal tools of the Designing mode that were used to analyse the com-

atibility of decision options. The Schemes window indicates that 27

ombinations of options, or schemes of action, are compatible, and high-

ights that 5 schemes are uncertain. The reason for this uncertainty is

ainly related to the fact that Business and Social functions, if analysed

lone, only partially are consistent with the identified policies. 

The Business function is technically compatible with three typologies

f assets, which only became two in the resulted compatible Schemes.

his function is currently implemented on the site, in terms of a gym,

ffices and services, in the buildings with huge, highly flexible spaces

H_h_flex). Therefore, it can be assumed that this kind of asset is the

ost realistic option for business activities. 

A Social function is not compatible with buildings with huge or open

paces, but it is with large spaces, even though they cannot be totally

odified, due to Superintendence constraints, which are aimed at guar-

nteeing the preservation of their architectonic value. Therefore, a So-

ial function (such as a retirement home) should be assigned to buildings

ith large but not-flexible spaces ( L_not_flex ) that do not require changes

n their internal structure. The Social functions, if analysed alone, are

ot present in the Schemes, because incompatible with the Policies. But

hey are included when are combined with the Cultural and Leisure func-

ions. 

The Cultural and Leisure functions can easily be associated with

uildings with huge, highly flexible spaces (H_h_flex), or huge, flexible

paces (H_flex) and with Public spaces. They can be associated with the

ther functions (see the Schemes window). Moreover, it is evident that

ll the identified policies are possible when cultural and leisure activities

re implemented. In particular, it is evident the importance of Mainly

orking on the communication of Olivetti’s legacy values , as a strategic pol-

cy to be activated alone or in synergy with other policies. 

The Compatibility analysis was repeated with the DA “What intangi-

le values have to be communicated, together with the tangible ones? ”

nd these three options that express intangible values were considered:

ultural mediation between science, politics and beauty; Reactivation

f the Community idea, i.e. a value that designed a human-based indus-

rial site; and Innovation sustainability, i.e. the present value of Olivetti’s

nnovative projects and ideas. 

An interesting result was that all the options are compatible with

ll the assets, and contextually, only Cultural and Social functions, both

ndividual and combined, are compatible with all the intangible values

nd the actions necessary to express them. It was hypothesised that it

ad not been a good choice to deal with the intangible values as possible

ecisions and their analysis was proposed in relation to another mode

f SCA, that is, Comparing. 

.3. The expressions of judgements in the Comparison Areas 

The Comparing mode of SCA was used to conduct an analysis of the

hree abovementioned courses of action that express intangible values.

hese courses of action were compared to establish their different “va-

idities ”, in relation to their propensity to activate a site enhancement

rocess that would be consistent with Olivetti’s vision. The different po-

entialities and possible risks were analysed, in terms of these CAs: the

osts necessary to activate a course of action and the Time necessary to

chieve some of the first expected results after its activation, the Visi-

ility that a specific action could foster, the Capacity to attract private

nvestors, Easy management after its implementation, and Acceptance

f the citizens living in the Ivrea territory. 

The procedure pointed out that a single action could generate neg-

tive consequences, at least for some of the involved actors, as well as

ossible conflicts. However, a combination of different courses of action
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Table 2 

The options in relation to assets, functions and intangible values. 

DAs Alternative options 

ASSETS Buildings with huge, highly flexible spaces (H_h_flex) 

Buildings with huge, flexible spaces (H_flex) 

Buildings with large but not-flexible spaces (L_not_flex) 

Green areas and open-air spaces (Public Spaces) 

FUNCTIONS Business: business incubator, co-working space, restaurant, health centre, etc. (B) 

Social: retirement home, social housing, student residence, etc. (S) 

Culture and Leisure: library, documentation centre, recreational centre, sport plants, etc. (CL) 

MAIN POLICIES Mainly working on the communication of Olivetti’s legacy values (Communic) 

Reactivation of the whole site, which implies project integration in a systemic vision of the UNESCO site 

(Whole_react) 

Maximising the enjoyment of the site through events (Maxev), which can only be analysed together with 

another policy, in a combined implementation, to be consistent with the aim of communicating, 

enhancing and exploiting Olivetti’s intangible legacy 

Fig. 5. Compatibility and Schemes windows. 
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nd specific enhancement plans could improve the results. A combina-

ion of the three individual courses of action should be able to include

rojects of a different nature and satisfy the actors’ expectations. More-

ver, the projects should be coordinated with a systemic and overall

ision of the situation of the site, and communication should be acti-

ated early on and with a great deal of care. 

The Comparing mode of the SCA approach was also used to analyse

nd compare compatible schemes of action, that is, not to identify the

est one but to try to express judgements and then identify values that

an be formalised and translated into criteria. 

.4. Results from SCA as inputs for MCDA 

Several sequences of the SCA operation modes generated a techni-

al learning process by means of a continuous moving from the shaping

f the decision problem to the designing of compatible actions and the

dentification and testing of CAs, to analyse the uncertainties associated

ith the compatible schemes of action and distinguish the different po-

entialities of the associated activities (enhancement actions or more

etailed projects). Some CAs (judgements on the financial feasibility,

asy and effective communication of the intangible values and possible

isks) facilitated the research team in distinguishing the schemes of ac-

ion and oriented it in transforming the CAs into analytic functions, that

s, evaluation criteria. 

Some steps of modelling and evaluation were developed, starting

rom some interesting results the SCA Compatibility and Schemes win-

ows have produced (see Fig. 5 ): Cultural and Leisure activities can eas-
9 
ly be associated with different kinds of building and also with green

reas and open-air spaces, while Social and Business functions can only

e associated with specific buildings. Any enhancement action pertain-

ng to this UNESCO site should include cultural and leisure activities

hat will attract people within an acceptable period of time. Therefore,

 project could propose a specific use of a single internal or external area

r combine the reuse of some buildings and the use of the surrounding

pen-air spaces. A procedure was developed to deal with these kinds of

ocations and to identify their compatibility with specific cultural and

eisure functions (see Section 3.4.1 ). The results were then used to de-

elop two MC models, one to evaluate and compare six projects (see

ection 3.4.2 ) and the other to evaluate all the compatible combina-

ions of locations/cultural and leisure functions and to assign them to

rdered risk categories (see Section 3.4.3 ). 

.4.1. Compatibility between specific locations and cultural and leisure 

unctions 

Four buildings with huge and flexible spaces can be identified as

ossible locations for cultural and leisure activities at the UNESCO site:

 - the Central Heating Plant; 2 - the Social Services Centre; 3 - the

livetti Company Canteen, which is directly linked to the hilly green

rea and to a recreation and rest area (e and d); 4 - the Data Processing

entre ( Fig. 6 ). There are several public spaces in the proximity of these

uildings, which are currently used as car parks (a, c and g in Fig. 6 ) or

ompletely unused (b, f and h), and they could therefore be suitable for

oth cultural and recreational activities. 
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Fig. 6. Possible intervention areas in the “Ivrea, industrial city of the 20th century ” UNESCO site. 

Table 3 

Combinations of the locations with specific cultural and leisure activities. 
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These possible locations were gathered into three groups in Table 3:

ingle and combined open-air spaces, four indoor locations, and a com-

ination of the open-air/indoor locations, where the indoor locations are

he closest to the open-air locations. Other combinations could also be

ested, for example, combinations of the buildings in the second group.

owever, this kind of combination, if associated with the first enhance-

ent interventions of the site, seemed too complicated and expensive. 

The locations in Table 3 were analysed in relation to their adequacy

o host specific cultural and leisure activities. Some combinations were

xcluded ( “no ” in Table 3 ), because the activities resulted not consistent

ith the characteristics of the location. It is evident that some locations

re “more flexible ”, since they are compatible with all the activities,

han others, which are compatible with only a few activities. 
10 
Fifty-three different activity/location combinations resulted possi-

le. Some compatible combinations resulted consistent with proposals

nd analyses made in the last years. They are underlined in Table 3 .

wo MC models were created as examples of how the SCA preliminary

esults can be synthesised in evaluation models and then proposed to a

ollective analysis, in which each component of the SCA results and of

he MC analysis should be discussed, validated or improved. 

.4.2. An MC model to evaluate and compare projects 

Six of the fifty-three possible combinations were associated with

dentified projects, two in relation to recent proposals from two actors

nvolved in the first phase of the process and three that were partially

tudied as part of a Master of Science course in “Architecture for Her-
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Fig. 7. Structure of the MC model for the ELECTRE II application. 
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tage preservation and enhancement ” held at the Politecnico di Torino.

 sixth potential project was also included in the set as a variant of a

eal proposal. 

The first MC model was created to evaluate the six projects (high-

ighted in Table 3 ) on the criteria (whose ordinal evaluation scales can

e easily and transparently described or co-created), compare and rank

hem, from the most urgent activity to the least urgent one for the en-

ancement of the whole site. 

The main elements of an evaluation model, which the SCA Compar-

ng mode suggested (see for example the CAs in 3.3, in relation to how

ntangible values can be expressed) were structured (see the logic tree

n Fig. 7 , with few strategic aspects, or model dimensions, and the two

riteria pertaining to each related dimension). 

An MC method, that is, the ELECTRE II method ( Roy and

ertier, 1973 ), was adopted to compare the projects in relation to the

riteria and their relative importance. The result indicated the different

otentialities, and therefore priorities, of the projects in the process of

he reactivation of the whole site. ELECTRE II, one of the oldest out-

anking methods, was used because its application is easy to explain

nd understand. The relationships between result and project evalua-

ions can be easily analysed, any model partial change can be proposed

nd directly implemented, a new result and its logic understood. 

This model and the ELECTRE II application and results seemed use-

ul to introduce the MC language and potentialities with a very simple

xample that can easily be proposed to the Municipality of Ivrea and

otential actors of the new decision phase, and discussed with them.

he criteria and parameters of the MC model, method application and

esults were described in Norese et al. (2022) . 

.4.3. An MC selection procedure 

The second MC model was created to evaluate all the fifty-three pos-

ible actions that combine locations with specific cultural and leisure

ctivities and are compatible in terms of operational requirements. An

C sorting method was applied as an example, to introduce other points

f view, distinguish the possible actions in relation to the MC model and

elect adequate actions or reject unacceptable ones. 

The structure of the model was defined in relation to a specific goal

the assignment of the fifty-three actions listed in Table 3 to risk cate-

ories) and to the conceptual more than operational nature of the ac-

ions. This structure included two main aspects, which were made op-

rational by means of some criteria, that is, analytical functions that

ssign an evaluation to each action in relation to a specific scale. The

wo aspects and the associated criteria are proposed in Fig. 8 . 

The ELECTRE Tri method ( Roy and Bouyssou 1993 ) was used to as-

ign the fifty-three admissible actions to ordered risk categories (see

olando et al 2022 ). The ELECTRE Tri variant (in this case, ELECTRE

ri-B), was only proposed as an example, like the definition of the deci-

ional model parameters, in order to discuss and share these decisions in

he participative context, together with the model structure, the nature

f the criteria, and the evaluations proposed in the example. 
11 
. Decision aiding to create a communication and organisational 

earning process 

The COVID-19 emergency has generated time and logistic constraints

oncerning the communication of the preliminary results of this work.

 communication virtual process was organised between the client, re-

earch team and Municipality of Ivrea in the Summer and Autumn of

020, and the final online meeting was held in January 2021. 

Some slides were created to illustrate the main complexity and un-

ertainty elements of the problem situation, the main components of the

ecision problem structure, from a technical point of view, and some ex-

mples of how the produced knowledge could be mixed with values to

acilitate decisions. The file, which included the main elements of the

pplied methodology, was created so as to be analysed together with the

lient and then, in its synthetic version, with the Municipality of Ivrea.

he file was created with a double aim, that is, of organising the com-

unication and validation of the technical results and then, albeit only

or some modular versions of the original file, of allowing a facilitated

eading of the topics before their presentations and discussions in online

eetings or workshops. 

Therefore, the “readability ” of the slides was tested. Some colleagues

nd master thesis students read the original file without having any

nowledge of either the methodology or the decision problem. Its “read-

bility ” was thus verified, and it was only deemed necessary to improve

 few elements. 

The client then read the file, proposed the inclusion of some more

etails (for example, a slide with the MC evaluations of the actions, in

rder to better explain a technically important step) and asked for clar-

fication of the possible use of the file. The research team and the client

nalysed and discussed the file during two online meetings. They found

hat the problem formulation was clear and the description of all the

ain components understandable, but too long and detailed. The MC

odel was also considered clear, and the results of an MC method appli-

ation were found to be very interesting, as they offered the possibility

f questioning and immediately obtaining answers that could partially

hange the model and repeat some steps of the analysis. 

The team and the client then defined a proposal for the Municipality:

n online meeting with the Mayor and some council members the Mayor

ould indicate, in order to declare the aims of the study and propose

 few structuring elements and MC models as examples of how some

ealistic enhancement projects of the UNESCO site could be evaluated,

ompared and ranked, or a set of enhancement actions could be assigned

o ordered categories of market/administrative risk. 

A synthetic and legible version of the file was sent to the Mayor

nd to the UNESCO site coordinator (after a phone call to anticipate

he proposal of an online meeting), to introduce the concepts and key-

ords of the integrated methodology, and to anticipate the topics of

he presentation. The problem description was proposed to the new ad-

inistration as the starting point to foster relationships and facilitate

he Municipality in the activation of the site enhancement process. The
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Fig. 8. Structure of the MC model for the ELECTRE Tri application. 
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3 The World Heritage Committee ( 2018 ) requested the setting up of a mon- 

itoring system to monitor the state of conservation of the attributes, and the 

mitigation of identified pressures. 
ain message that anticipated the presentation was that “it is important

o clearly define the decision problem and its structure, as well as to or-

anise and activate a decision system and a new phase of the decision

rocess. Moreover, a technical and neutral vision of the problem situa-

ion could be useful to create an agenda for other online meetings with

 larger participation of the potential actors in the decision process ”. 

.1. Presentation and reactions of the Municipality 

Before the presentation, the main aims of the study were declared as:

acilitating an incremental development of knowledge in relation to the

ctivities of strategic planning; clarifying the goals and constraints and

dopting a multidimensional vision of the decision problem; analysing

he economic and financial feasibility of the possible activities, and the

co compatibility of the whole system; fostering urban regeneration,

ew technologies and convergence of public/private interests. 

The methodology and its preliminary results were illustrated and the

ollowing sentences were used to conclude the presentation: 

“The results have highlighted the great importance of the cultural

and leisure activities, which can be located in different typologies of

buildings and public spaces. MC models and methods were used to

verify whether and how these activities can satisfy the present and

future expectations and foster enhancement of the site within an ac-

ceptable period of time. It is also worth mentioning the importance

of public spaces, where the Municipality of Ivrea is able to easily in-

tervene without the constraints imposed by the private owners of the

buildings. Moreover, the redevelopment of public spaces represents

a strategic choice, both to improve the quality of the areas surround-

ing the private buildings and the accessibility and the enjoyment of

the UNESCO site for tourists and citizens. 

Assuming these perspectives, the research team could organize two

workshops in order to present the methodology and discuss its pre-

liminary results. The first workshop could be organized with the Co-

ordinator of the UNESCO site or a representative of the Municipal-

ity, some potential actors from the territory and the owners of the

private assets, in order to involve these parties in exploring and ver-

ifying certain elements of the problem, in acquiring knowledge of

the local processes, in discussing and updating the technical choices

of the applied methodology, and in identifying the main values of

the participants. The second workshop could be organized with the

Mayor and the council members, plus other public organisations in-

cluded by the Municipality, in order to introduce some enhancement

policies, to test the reaction of the parties, in relation to the tech-

nical proposal of policies and to verify whether some unexpressed

values and policies exist and have been perceived, discussed or im-

plemented ”. 

The first reaction of the Municipality, after the presentation, was a

escription of the latest private initiatives (such as some news about

he future location and visibility of the Historical Olivetti Archive) and

ctivities of the Municipality, which could in turn be used to update

he models. Moreover, the Coordinator of the UNESCO site briefly il-

ustrated the progress of two ongoing procedures - the Heritage Im-
12 
act Assessment (HIA) and the Strategic Conservation Plan (SCP) - and

romised to share informative documents. 

The logic of the methodology resulted clear and the results convinc-

ng. The Municipality appreciated the description of the problem as well

s the evaluation tools and their possible applications. The Coordinator

f the UNESCO site proposed using MC models and methods to ex post

alidate decisions, to facilitate the monitoring requested by UNESCO 

3 

nd to contribute to the HIA procedure. 

The HIA and the SCP documents arrived after some weeks and were

iscussed by the research team together with the client. These docu-

ents only included some ideas about the definition of bureaucratic

rocedures but did not refer to the request of assessing any impact on

he Outstanding Universal Value of the site ( World Heritage Commit-

ee, 2018 ) or of any connection with the actors of the previous process

nd/or with the team involved in the HIA and SCP procedures. 

A subsequent series of contacts with the Municipality clarified the

ituation. However, the proposal of using the presented preliminary out-

omes in two workshops, to facilitate the activation of an enhancement

rocess, was not taken into consideration. Any contact between the an-

lysts and organisations of the territory was discouraged, because the

articipative and inclusive nature of the proposed procedure, after its

pplication at a technical level, was not accepted by the site Coordina-

or. It was also underlined that the role of the Public Administration in

he enhancement of the UNESCO site had been and would remain mini-

al or even absent, in relation to the public spaces, while private organ-

sations were and would be active in proposing and activating projects.

It was evident to the client that the Politecnico di Torino could not

e involved without playing an official role, above all in relation to the

ossible actors of the enhancement process. Contact between the Po-

itecnico di Torino and the Administration was interrupted in March

021, one year before the next administrative election, when the Mu-

icipality will have to answer the question “How was the enhancement

f the UNESCO site planned and implemented? ”

The client, frustrated by the circumstances, renounced any activity

hat could facilitate the reactivation of the decision process, at least until

fter the administrative election in 2023. 

onclusions 

The situation that the Municipality of Ivrea currently has to man-

ge is very complicated. The activation and management of an UNESCO

ite is a difficult challenge for the Public Administration, which is called

pon to enhance large and outstanding assets in a scenario of very lim-

ted or even lacking public resources. Several risks and uncertainties

ake any decision difficult or impossible. 

After the inclusion of the “Ivrea, industrial city of the 20th century ”

ite in the UNESCO WHL in 2018, the site enhancement process seemed

o stop and the reactivation of the process became very difficult. 

However, a new decision process could be activated, with new ac-

ors, although the Municipality should maintain its central role. It is
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ssential that the decision problem and its structure should be clearly

efined, and a decision system should be organised and activated. The

ntegrated use of logical and analytical decision aiding approaches could

elp in these complex tasks, as they could involve the potential actors in

 communication and organisational learning process, thereby guiding

n incremental development of knowledge, facilitating problem under-

tanding and fostering relationships and actions. 

The client of this study, who had promoted the creation of the in-

erdisciplinary research team and oriented the analysis, considered the

ystematic and overall vision of the problem situation and the integrated

ecision aid methodology to be suitable for aiding the key actor, the Mu-

icipality of Ivrea, in activating or reactivating the decision process and

stablishing a formal decision system. 

The communicative potentialities of the integrated methodology

ere clearly understood when the results of a possible application were

resented to the Major and the Coordinator of the UNESCO site, who

roposed the use of MC models and methods to ex post validate deci-

ions. Unfortunately, they did not take into consideration the proposal

f interacting with some potential actors, by means of the organization

f two workshops, whereby the enhancement of the whole site could

ave been analysed from a public perspective. 

The attempt to trigger an enhancement process failed because the

roposed approach did not move from the technical level to the partic-

pative one. The authors’ recommendation of using the outcomes of the

echnical phase in the participative and inclusive phase of the proposed

rocedure was not accepted, because the Coordinator of the site did not

onsider the required involvement of the potential actors in informal

orkshops practical or useful, and could even have been risky. 

Thus, the client renounced fostering the activation of a new decision

rocess, at least until after the administrative election in 2023. 

The lessons learned and the results achieved from this study have un-

erlined that a possible negative reaction to the passage from a technical

o a participative phase should be prevented at the start of a future inter-

ention by clearly indicating that the development of shared knowledge

acilitates the activation of a decision system, but also implies setting up

elationships and participation. 

The methodology was appreciated by the client (and the research

eam) as a proposal of extending the notion of "decision aiding" to a

ontext whereby any decision process is in fieri and a decision system

as not yet been activated. The aim of the methodology is to materialise

deas, proposals and visions in an integrated description of the prob-

em knowledge and to monitor any progress of this knowledge that an

nvolvement of potential actors and their new relationships generate.

roblem Structuring Methods are not used to facilitate decision makers

n structuring the decision problem, they are instead used to integrate

nd visualise knowledge that exists but is fragmented, while MCDA is

ot used to aid decision makers, but rather to describe how this inte-

rated knowledge can be used operationally to send the message across

hat several activities can be evaluated, selected or excluded, and to

timulate potential actors to collaborate in a new process. 

Other tools were used together with SCA in this first application (see

olando et al., 2022 ), and will be used in future applications. Differ-

nt tools can be used in this integrated methodology, but only if they

re used with the same logic, i.e. not to facilitate decision makers in

tructuring or choosing, but to visualise knowledge and its growth or

djustment, and facilitate communication between stakeholders as an

pportunity to activate a decision process. 

The main value of the methodological approach that was appreci-

ted by the client was the feasibility of an integration of fragmented

nowledge that produced good outcomes, in terms of easy and logical

isualisation and possible operational use. In fact, the client considered

he adopted methodological approach very interesting and proposed it

or other roles, involving the Politecnico, throughout the territory. 

The integrated methodology is currently being applied in relation to

 new case, that is, the reuse of a large area built in 1935 in the cen-

re of Turin and until recently used as a hospital. The decision system
13 
as not yet been fully defined; the area is owned by two distinct organ-

sations and the Municipality of Turin will be an important actor in a

rocess that has not yet officially been activated. The research team is

urrently preparing a synthesis of knowledge for the client, where some

reliminary quantitative analyses on the market risks are directly con-

ected with specific aspects of each technically feasible reuse project.

owever, the not so synergic relationship with the Municipality of Ivrea

uggests an analysis better focalised on the organisational and admin-

strative risk, which in the previous study proved to be higher than the

lient’s prevision. The first workshop will be limited to two or three key

ctors. 

The creation of a communication process is not easy to achieve in

taly, as any committee is commonly seen as a fighting arena where

onflictual behaviour often reduces or eliminates any possibility of ob-

aining results. The COVID-19 emergency has made this situation even

orse, but at the same time could facilitate a change in the Italian way

f thinking. 

The negative reaction to the passage to a participative level has un-

erlined that the integrated methodology can be proposed to stakehold-

rs who are willing to participate in workshops that should only be con-

idered as preparatory events, and not as formal committees. Such work-

hop participants are not the members of a committee, although con-

ictual visions may be expressed, either directly or indirectly. In such

 case, any possible contradictions or conflictual points of view should

e recognised and discussed immediately. Logical and analytical tools

an be used as procedural references that reduce misunderstandings and

mbiguities. Specific rules should be defined to control conflictual be-

aviour and to avoid the “fighting arena ” factor. A detailed analysis of

he behavioural attitude of the participants, their reactions and points

f view is essential after any meeting or workshop. 

The software tools used to apply decision aid methods allow the par-

icipants to visualise problems and model structures and to understand

rocedures and results. However, their use in a round-table meeting

s only acceptable if the number of participants is very limited. When

eetings and workshops are held online, a communication virtual pro-

ess implies an approach in which different media (e-mails, phone calls,

latforms, recordings, simple files, reports after each meeting, etc.) have

o be used in parallel, and a modularity of the message has to be cre-

ted, with a consequent multiplication of the communication actions in

ifferent online meetings and workshops. An integration of hard and

oft technologies facilitates participation in such situations. The soft-

are tools used to apply decision aid methods become digital interac-

ion platforms for the online workshops, and these virtual spaces are

sed to express points of view, criticisms and preferences, as well as to

ropose operational scenarios. Any revision or new input for problem

ormulation and structuring, any new scenario or evaluation proposal is

utomatically documented, and an analysis of the shared path facilitates

he passage from a conflictual to a cooperative situation. 
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