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I castelli oggetto di studio Il concetto di riuso adattivo 

!  Il riuso costituisce una strategia di prevenzione dal degrado e dall’abbandono, se 
è in grado di generare risorse adeguate al mantenimento del patrimonio e al 
contempo di tutelare le caratteristiche storiche e artistiche 

!  Conservazione attiva come opportunità da sviluppare mediante interventi sostenibili 
sul piano del valore storico-artistico e della fattibilità economica 

!  Potenzialità economiche del contesto + Flessibilità del manufatto 
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Objective of the work 

Hotspots 
 
§  Cultural heritage as multidimensional 

notion 
§  Adaptive reuse 
§  Local communities and stakeholders 

participation 

The purpose of the study is to investigate the applicability of a multi-methodological evaluation 
framework based on the integration of Conjoint Analysis-Choice Experiments (McFadden, 1974) 
and Social Multicriteria Evaluation (Munda, 1995; 2004) for supporting the decision-making process 
for the adaptive reuse of three disused castles in  Valle d’Aosta (Italy) 
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The evaluation of cultural heritage assets 

Requirements for sustainable  
heritage decisions 
(Throsby, 2001) 
 

§  Generation of tangible and intangible 
benefits 

§  International equity 

§  Intragenerational equity 

§  Participation/Empowerment 

§  Maintenance of diversity 

§  Precautionary principle 

§  Recognition of interdipendence 
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The evaluation of cultural heritage assets 

Experts Panel 
Designers (1) 
Architecture’s Historians (2) 

Economists (2) 
Associations for castles’ conservation (1) 
Expert of Public Policy (1) 
Expert of Conservation of Cultural Heritage (2) 
Evaluators (3) 

+ 
Literature Review 

Attributes of adaptive reuse 

§  Reversibility 
       Ability to change function according to new emerging instances with low    
        transformation costs 

§  Consistency among use and existing buildings 
       Choice of Functions consistent with the existing structure 

§  Congruence with territorial vocations 
       Considering environmental, social and economic context  

§  Local communities’ and stakeholders participation 
       The involvement starts within the design steps. Local and social     
        identity 

§  Economic feasibility 
       Achieving balance between icomes and costs 

§  Compatibility 
       physical, functional, structural 

§  Reintroduction in every day life cycle 
       Continuous use 

§  Multi-functionality 
       Complementary functions for period (day, season,..) and     
        potential return on investment 

Definition of Adaptive Reuse 
(Latham, 200; Cooper, 2001; Bullen and Love, 2011) 
 
Respect and retain the building’s heritage significance and add 
a contemporary layer that provides value for the future. 
Outcomes of Adaptive Reuse include improvements in material 
and resource efficiency (Environmental sustainability), cost 
reductions (Economic sustainability) and retention (Social 
sustainability). 
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The decision context: Who, What, for Whom 
I castelli oggetto di studio 

I castelli oggetto di studio 

I castelli oggetto di studio 

Castles Strenghts Weaknesses Opportunities Threats 
Arnad Frescos pictorial cycle Currently under partial 

restoration 
The vineyards in the 
park represent a good 
opportunity for the 
castle’s valorization 

No future  use defined  

 

 Need of expensive and 
extensive restoration 
works 

The annual event Sagra 
del lardo that involves 
local economic 
activities 

 

    
Not so good 
accessibility     

Aymaville Good state of 
preservation with 
interesting interior 
spaces  

Currently not open for 
visits 

Wine producing fields 
all around the castle and 
an amazing landscape 

 

 

Seasonally events as 
wine demonstrations  

Expensive and time-
consuming restoration 
works 

Good transportation 
system (public and 
private) 

No common vision or 
ideas for the new 
identity of the castle 

   

Good supply of services  

 

 

 

 

Wide and beautiful park 

 
      

Pride of the local 
population   

Baron Gamba Head of the new 
regional Museum of 
Modern Art 

The use of  park is not 
related to the museum 
activities and it is 
mainly used for musical 
event once in a year 

Beautiful park 
surrounding the castle  

Possible lack of interest 
in the castle by both 
local people and 
foreigners in the near 
future 

  

Strong characterization   There is a catering 
school in a great 
proximity to the castle’s 
area. 

  

Fenis The structure of the 
castle is fairytale-like 
and it is well conserved 

The castle is only used 
as a museum of the 
castle itself  

Possible collaboration 
with MAV (Museo 
dell’Artigiano 
Valdostano), which is a 
museum of great 
relevance, located just 
in front of the castle 

Industrial and 
commercial areas in the 
sorroundings 

 

Excellent accessibility 
because of the closely 
located railway station 
and highway 

The linkage to the 
territory, local actors 
and natural environment 
around is limited 

High accessibility  

 

High visibility from the 
highway 

Any kind of 
connections to other 
castles is completely 
absent. 

A cycling path along 
the Dora River will be 
open close to the castle, 
improving  accessibility 

 

 

The castle has an 
illumination plan, 
illustrative panels and 
3D models 

   

 

Accessibility for disable 
people 

   

  

Adoption of economic 
measures for attracting 
visitors 

      

Issogne The fountain in the 
castle’s courtyard and 
the many famous 
frescos' cycles 

Long queues of people  
in front of the castle’s 
entrance  

  

 

The castle is equipped 
with many 
technological tools 
(video, virtual book and 
projectors) which 
improve the tourists’ 
experience 

The entrance path is 
covered by gravel 
which strongly reduces 
the accessibility for 
disabled people 

  

Table 2  

 The technological 
equipment is not 
exploited to its full 
potential 

  

 

 The fountain is out of 
order 

  

  

   Visits cannot last more 
than 25 minutes, 
because the castles’ 
roof is quite unstable 

    

Quart The presence of antique 
frescos 

It is not accessible for 
disabled people and the 
accessibility is difficult 
in general 

Presence of cycling 
paths in its 
surroundings 

 

  

 It is not open to the 
public and it’s currently 
under restoration (no 
finish date settled) 

The presence of 
Francigena historical 
path 

 

 

  The presence of the 
mining village 

 

    
  The linkage to the 

cheese fair 
  

Montjovet Panoramic view No accessibility for 
disabled people: the 
only way to get to the 
castle is first by car and 
then by foot 

There is a strong 
relationship between 
orography and 
architecture, which 
increases the 
attractiveness of the 
castle 

 

 

Path in the nature  The castle is in ruins: 
there are limited 
opportunities for giving 
it a function 

Saint-Germain is 
located on the “castle 
highway” (A5: that is 
the highway passing by 
Ussel, Cly, Issogne, 
Arnad), and it is clearly 
visible 

 

 

 Currently the access to 
the castle is forbidden 
for safety reasons 

  

 

 There are no events 
related to the castle 

  

 

 Its visibility is very 
limited 

  

 

 The castle is highly 
isolated: the people 
going to see it should be 
specifically interested in 
the castle 

  

  
  Many parts of the castle 

are missing 
    

Saint Pierre The castle has a 
beautiful fairytale-like 
appearance 

It is not accessible for 
disabled people 

It is situated very close 
to the Sarriod de la tour 
castle 

 

 

It is used for the Natural 
Museum exhibitions. 

   

 

There is an antique 
church beside the castle 

   

  Good accessibility       

Sarre Good state of 
preservation 

 Vast green terrain all 
around the castle which 
could be fully used for 
agricultural purposes 

 

 

Pieces of the original 
furniture of the royal 
family of Savoy  

   

  

Magnificent hall 
abundantly decorated 
with horns collected 
during the hunting 
seasons by the royals       

Sarriod de la Tour Good state of 
preservation 

Far from regional 
highway system 

High quality of the 
landscape in the 
immediate surroundings 

 

  

Weak function 
(museum of rocks) 

Local agricultural 
activities in the 
surroundings 

 

  

  Too close to the garden 
of some of the houses in 
the sorroundings 

Local events during 
summertime (also 
Chateaux en Musique)   

Savoia Good state of 
preservation 

Far from regional 
highway system (one 
hour trip) 

High quality of the 
landscape in the  
surroundings 

 

 

Guided tours are 
available 

Severe weather 
conditions during 
winter 

Strong relation to queen 
Margaret of Savoy 

 

  

Public transportation 
accessibility is only 
through bus rides (no 
railway station in the 
surrounding areas) 

Closeness to winter 
sports facilities (ski-
resorts) 

 

   

The castle is located 
within the “Walser” 
region, the only German 
speaking area in Aosta 
Valley (titsch) 

 

 

 

 

Local events during 
summertime  Chateaux 
en Musique) 

 

      

Quite an adequate 
number of hotels and 
B&B in the 
municipality   

Ussel The castle is open to the 
public and is well 
maintained 

 It is open for visits only 
from the 1st of April 
until the 31st of 
October, because it has 
no heating system and 
thus it is closed during 
the winter months 

It is located on a high 
hill and is visible from 
the road; 

The environment 
around the castle is 
strongly affected by 
anthropic activities. 

 

It is used for exhibition 
purposes and  has big 
open spaces 

The castle is not 
accessible for the 
disabled and hard to get 
to, since one has to 
climb the steep, on 
which it is located, hill 
by foot. 

  

 

One of its main 
characteristic features is 
the accessible rooftop, 
from where with a 
beautiful view can be 
admired. 

There is a leisure space 
in front of the castle 

  

  

  There is a parking lot 
and a bar-restaurant just 
under the hill where the 
castle is located     

Verres The castle is located on 
a hill with a beautiful 
view 

The castle is not 
accessible for disabled 
people, since it is 
possible to get there 
only by foot 

There are important 
events related to castle, 
such as the Verres 
carnival 

 

 

The path that leads to 
the castle is located in a 

Very few events takes 
place there during the 

It is located close to a 
protected natural area 
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Definition of the decision context and identification of the decision problem 

Definition  of an experts panel ( Regional Authorithies, Municipal Authorities, experts on Cultural 
Heritage and History of Architecture)   

Formulation/validation of attributes and 
levels of the model  

Pre-test for the definition of the monetary 
levels for the cost attribute 

Interpretation of the results and design of the alternatives 

Experimental design and survey development (tourists and residents) 

FOCUS    GROUP 

Elaboration of the Stakeholders analysis 

Definition of the set of evaluation criteria and 
construction of the criterion impact matrix Construction of the social impact matrix 

Application of the MCA aggregation procedure and development of a conflict analysis 
procedure 

Interpretation of the results and formulation of the final reccomandations 

FOCUS GROUP        QUESTIONNAIRES 
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The Choice Experiment study 
Methodological background 

Choice Experiment refers to a variegated set of mainly statistical methodologies which aim to study individual 
choices using preferences expressed about various profiles, i.e. several versions of a product or service 
(McFadden, 1976): 
 
1.  CE are based on a set of attributes describing the good/service taking a number of levels. 
2.  Levels and attributes are combined to build up hypothetical bundles, using experimental design. 
3.  Individuals are asked to state their preferences over these alternatives 
4.  During the decision-making process, individuals appraise the worth of each combination, and their choice 
demonstrates prioritization among the different combinations of features.  
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Availability of one function/service in the castle 

The Choice Experiment study 
Definition of attributes and levels 

Avaialbility of many  functions and services in the castle 
Multi-functionality Avaialbility of some functions and services in the castle 

High level of conservation of historic buildings 
Conservation  Average level of conservation of historic buildings 

Low level of conservation of historic buildings 

Private property of the castle 
Exclusivity Mixed private/public property of the castle 

Public property of the castle 

Possibility of strongly interacting with local actors and producers 
Interaction Possibility of interacting with local actors and producers 

No possibility of interacting with local actors and producers 

11-14 € (tourists) / 60 € (residents) 
Price 5,5-7 € (tourists) / 30 € (residents) 

0	
  €	
  (tourists/residents)	
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The Choice Experiment study 
Experimental design and survey development 
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Which alternative do you prefer? 

600 respondents (tourists and residents for the three castles) surveyed with face-to-face 
interviews 
Questionnaire organized in three parts: a) people’s attitude toward the cultural heritage; 
b) conjoint analysis questions and c) socio-economic profile of the respondent 
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The Choice Experiment study 
Estimated model 

The Binary Logistic Regression was applied, which is used for estimating the probability that a characteristic is 
present (e.g. estimate probability of "success") given the values of explanatory variables.   
The logistic model can be expressed as  
 
 
 
where π represents the probability that the scenario is preferred,  β0  is the constant and βj  are the coefficients of 
the n attributes  Xj. 
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Interpretation of the results of the CE study 
Preferences of tourists and residents 

Arnad Ussel Montjovet 

Residents Tourists Residents Tourists Residents  Tourists 

Multi-functionality 0,729 0,91 0,703 0,054 0,601 0,741 

Conservation 0,532 1,413 0,396 0,455 0,586 0,501 

Exclusivity -0,567 -0,618 -0,452 -0,53 -0,489 -0,697 

Interaction 0,538 0,538 0,619 0,036 0,655 0,234 

Price -0,015 -0,038 -0,016 -0,058 -0,007 -0,061 

The analysis of the Logit coefficients shows that: 
- The price has always a negative sign, meaning that there the attribute is not appreciated 
-  The esclusivity has always a negative sign as respondents tends to appreciate a public property of the 
cultural assets 
-  Tourists tend to appreciate conservation more that residents 
-  One of the most important attribute for resident is the multi-functionality of the castles 
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Interpretation of the results of the CE study 
Generation of the alternative reuse projects 

The Logit coefficients were used for estimating the Willigness To Pay  (Harpman, 2008): 
 
 
 
where α is the sum of the coefficients βjXj  for all the attributes, excluding the price 
 
 
 

Following this formula, it was possible to calculate the WTP for each castles with reference to the two 
most preferred attributes, both for residents and for tourists 
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A proposal for the application of the SMCE 
Steps for the application of SMCE (Munda, 2004)) 
 

The evaluation criteria are aimed at representing the general 
objectives and interests of the social actors identified by 
stakeholders’ analysis. The evaluation criteria are a technical 
translation of social actors’ needs, preferences and desires 
operated by the research team (Munda, 2007). 
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Isolation of Relevant Social Actors 

Isolation of Actors’ values 

Generation of Adaptive reuse options 

Generation of Evaluation Criteria 

Construction of the Multicriteria Impact matrix 

Construction of the Equity Impact matrix 

Application of the Mathematical procedure 

Sensitivity and Robustness Analysis 

Institutional 
Analysis 

Focus groups 
and In-depth 
interviews 

Questionnaires to a 
Representative Sample 

of Population 

Results of Choice Experiment 

Social and Technical Incommensurability (Munda, 2007). 
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Since in the series of max–min compositions S3 = S4, the
transitive closure is

S
_

¼ S [ S2 [ S3 ¼ S3: ð7Þ

Since S
_

is a similitude relation, it can be decomposed into
equivalence classes with respect to the degree of similarity
a.

Thus the application of the clustering procedure leads to
the following results (see Fig. 3). As long as the similarity
degree a required for convergence is higher than .729, there
will be no cluster formation. Two groups will be formed
when a is between .729 and .675 (b1 and b2), and (b4 and
b5). When the similarity degree is reduced to .675 and
.672, social actors b3 and b6 join the last group, respec-
tively. The conflict of interest between the remaining

groups (b1, b2) versus (b3, b4, b5, b6) is considerable, as
can be inferred from the low degree of similarity associated
with a grand coalition.

It can be proved that the following four algorithms gen-
erate the same partition (Miyamoto, 1990):

$ the single linkage method,
$ the connected components of an undirected fuzzy graph,
$ the transitive closure of a reflexive and symmetric fuzzy

relation, and
$ the maximal spanning tree of a weighted graph.

Thus the following conclusions can be drawn:

1. Since the connected components are independent of the
numbering of the vertices, the algorithm is independent
of the ordering of the inputs, and is therefore stable.

2. No reversal exists in the dendrogram (‘‘reversal” mean-
ing that the merging levels are not monotonically
decreasing, and thus a cut of the dendrogram might pro-
duce ambiguous results);

3. One is not obliged to use only the Euclidean metric (e.g.
as in the ‘‘centre of gravity” procedures), any distance
measure (even if it does not respect the triangular
inequality property) can be used, thus the method is
general.

α b1 b2 b3 b4 b5 b6

1

0.729

0.675

0.672

0.426

• • • • • •

• • • •
• • •
• •

•
Fig. 3. Dendrogram of the cluster formation process.

Table 2
Illustrative example of a social impact matrix

Social actors Policy options

a1 a2 a3 a4 a5 a6 a7

b1 Very good Good Moderate Bad Fairly good Fairly bad Very bad
b2 Very good Good Moderate Bad Fairly good Very bad Very bad
b3 Very bad Fairly bad Moderate Good Very good Good Moderate
b4 Very bad Fairly bad Fairly bad Good Fairly good Good Very good
b5 Very bad Bad Fairly bad Moderate Fairly good Good Very good
b6 Very bad Good Bad Good Good Good Very good

Table 3
Similarity matrix between the social actors of the illustrative example

b1 b2 b3 b4 b5 b6

b1 1 0.729 0.426 0.399 0.403 0.403
b2 0.729 1 0.410 0.386 0.390 0.390
b3 0.426 0.410 1 0.675 0.584 0.569
b4 0.399 0.386 0.675 1 0.729 0.672
b5 0.403 0.390 0.584 0.729 1 0.595
b6 0.403 0.390 0.569 0.672 0.595 1

G. Munda / European Journal of Operational Research 194 (2009) 307–322 313

Example of dendrogram of the cluster 
formation process 
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A proposal for the application of the SMCE 
Stakeholders analysis: Social actors, Scale of action, Resources  
 
Castle Social actor Scale of action Resources
Ussel Department of Education and Culture Regional Political power

Authority for protection of cultural heritage and 
activities Regional

Political and position 
power

Department of Agricuture and Natural resources Regional Political power
Office of Ethnology and Linguistics Regional Information power
Association Mountain photo festival Regional Personal power
Association of Valle d'Aosta farmers Regional Personal power
Courmayeur association Regional Personal power
Council of Architects and Engineers Regional Information power
Municipality of Chatillon Local Legitimate power

Arnad Department of Education and Culture Regional Political power
Authority for protection of cultural heritage and 
activities Regional

Political and position 
power

Department of Agricuture and Natural resources Regional Political power
Office of Ethnology and Linguistics Regional Information power
Association Mountain photo festival Regional Personal power
Association of Valle d'Aosta farmers Regional Personal power
Courmayeur association Regional Personal power
Council of Architects and Engineers Regional Information power
Regional Slow Food Association Regional Connection power
Cooperative society of handicrafts and traditional productsRegional Connection power
Research center of mountain viticulture Regional Information power
Regional park of Mont Avic Regional Political power
Association Comité Régional Batailles des Chèvres Local Connection power
Regional Foundation Music Institute Regional Information power
Municipality of Arnad Local Legitimate power
Town Council Arnad Local Legitimate power
Agricultural coopertive society Tzathè Local Personal power
Agricultural coopertive society La Kiuva Local Personal power

Monttjovet Department of Education and Culture Regional Political power
Authority for protection of cultural heritage and 
activities Regional

Political and position 
power

Department of Agricuture and Natural resources Regional Political power
Office of Ethnology and Linguistics Regional Information power
Courmayeur association Regional Personal power
Council of Architects and Engineers Regional Information power
Regional park of Mont Avic Regional Political and position 
Municipality of Saint Germain Local Legitimate power
Agricultural coopertive society La Kiuva Local Personal power

(Bourne & Walker, 2005; Munda, 2007) 

2. Methods

A case study [8] was conducted, for which two pro-
jects in Sweden, were chosen to investigate how the
problem of ‘‘managing’’ stakeholders presents itself in
a construction project. The projects are a housing pro-
ject and a railroad project. The main reasons for select-
ing these is that they have both had difficulty in the
management of demands and needs of external stake-
holders, and that they are different in size and nature.
This allows the identification of factors in the external
stakeholder management that are independent of the
size and nature of the project.

The main source of information in this case study was
interviews with various stakeholders in the project,
project managers, project owners, architects, local
authorities, the affected residents, politicians, and repre-
sentatives of various interest groups. The interviews were
conducted as semi-open interviews. The structure of the
interview and relevant issues were predefined. In addition
to the interviews, official documents and investigations
concerning the project were examined, in order to acquire
the official view of the project, and to gain input to the
structure of the interviews.Articles from local newspapers
were also examined to gain a picture of the role of the
media. The information obtained was then structured
and analysed to accumulate input for the evaluation tools
that are presented.

2.1. Stakeholder mapping and the power/interest matrix

Various stakeholder mapping techniques exists, see
for instance [1,9,10]. Mendelow [9] has presented a model
of environmental scanning in the context of the stake-
holder concept, and includes the dynamism of the envi-
ronment and the power of the stakeholder relative to
the organisation or, as in this case, the project. Accord-
ing to Mendelow [9], the basis on which stakeholders
possess power relative to an organisation is liable to
change depending on the impact which the stakeholders!
environment has on the stakeholders! basis of power.
The model that is presented consists of a grid where
power and dynamism are relevant factors. Power ranges
from low to high, and dynamism ranges from static to
dynamic. A static environment implies that there is little
likelihood of the stakeholders to alter their power base,
and a dynamic environment may lead to alterations in
the bases from which stakeholders derive their power.

Johnson and Scholes [10], simplified and adapted
Mendelow!s [9] model and changed the axes of dyna-
mism to instead measure interest, and thus formulated
the power/interest matrix (see Fig. 1) which analyses
the following questions:

! How interested is each stakeholder group to impress
its expectations on the project decisions?

! Do they mean to do so? Do they have the power to
do so?

By grouping stakeholders in the power/interest ma-
trix, project management can produce a better picture
of how communication and relationships between stake-
holders has affected the project and its implementation.

In combination with the power/interest matrix, Bonke
and Winch [11] developed the stakeholder map, which
also analyses the problems and the proposed solutions
the different stakeholders have in the implementation
of the project. The stakeholder map includes: stakehold-
ers, divided into proponents and opponents, problems
identified by the stakeholders, and their suggested solu-
tions to the problems. If the stakeholder map, as Bonke
and Winch [11] present it, is added to the actual outcome
of project decisions and the consequences of the out-
come, a tool for evaluating the stakeholder management
process for a project, can be created.

From the information gained from the projects stud-
ied the stakeholders have been identified, and from this
the most relevant stakeholders have been evaluated in
the stakeholder map and the power/interest matrix, at
different stages of the project, up to the point when con-
struction work on site was given approval to start. The
stages that will be used in the analysis are; the feasibility
and conceptual design stage, the formal planning stage,
and the stage of appeals. To place the stakeholders in
the power/interest matrix both their relative power over
the project, and their interest to impose their expecta-
tions on the project have been judged on a scale from
0 to 10. The grades of power and interest are shown
and motivated in the analysis of the cases studied.

3. The case study

In this section, the influence stakeholders have had on
project decisions is described by the stakeholder map

Keep
Satisfied

Minimal
Effort

Keep
Informed

Key
Players

Level of interest

Power

low

low

high

high

Fig. 1. Stakeholder mapping, the power/interest matrix [10].
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Conclusions and Future perspectives 

§  CE seems to be suitable for co-constructing 
alternatives 

§  There is consistency among CE and the SCME 
framework 

§  Distributional issues are considered as a plurality of 
legitimate values and interests attached to CH have 
been taken into account 

§  CH evaluation takes place as a learning process 
producing common knowledge for DM, 
communities and tourists and strenghtening social 
capital 

§  A conflict analysis procedure is eplicitly used, so 
distinguishing clearly the technical and social 
compromise solutions 

§  Transparency is improved 

Evalua&on	
  of	
  
cultural	
  heritage	
   Decision	
  context	
   Choice	
  

Experiment	
  	
  

Strenghts Issues to be explored 

§  Use of Mixed Logit approach for the estimation of the 
CE model  

§  Definition of an interaction protocol for defining 
Actor’s values and for filling the social impact matrix 

§  Use of the Threshold model for the aggregation of 
criterion scores of alternatives 

§  Integration among Technical ranking and Social 
ranking 

§  Sensitivity and robustness analysis (credibility 
degrees) 

§  How to manage conflicts if there are not strong 
coalitions 

§  Formulation of final raccomendations to DM for final 
choice 


