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Abstract

Regenerating fragile historical contexts requires choices of repurposing that combine her-
itage protection, continuity of use and managerial feasibility, in the presence of multiple
objectives and stakeholders with different preferences. This study develops and tests an
MCDA-based decision-support framework for the ex-ante selection of adaptive reuse sce-
nario applied to Craco (Italy) and Palazzo Carbone-Rigirone. Craco and Palazzo Carbone-
Rigirone were selected as a critical case because they combine heritage abandonment,
geomorphological fragility, cultural visibility, weak local services and the need for a feasible
management model. The methodology involves: (i) defining four adaptive reuse scenar-
ios; (ii) constructing nine criteria that integrate socio-economic impacts, safety/security,
cultural attractiveness, compatibility with the property and economic—financial feasibility;
(iii) elicitation of weights using a hybrid approach, combining the decision-maker’s macro
priorities and the social quota derived from questionnaires using normalised indicators
of satisfaction/dissatisfaction and priorities for improvement; (iv) classification using the
Weighted Sum Model and TOPSIS under two normalizations (distributive and ideal) and
two variants (relative and absolute). The results show convergence between methods and
stability of the ranking, with a preference for the multifunctional scenario oriented towards
cultural services and socialising. In the case of Craco, adaptive reuse offers advantages
compared with purely conservative, passive musealization or tourism-only strategies. The
study concludes that MCDA is useful as a transparent pre-selection tool and supports the
alignment of local needs and institutional priorities; its robustness can be strengthened
with sensitivity analyses and policy scenarios.

Keywords: multi-criteria decision analysis; cultural heritage; fragile areas; ghost town

1. Introduction

In recent years, the debate on urban regeneration has gradually shifted from a predomi-
nantly physical-spatial vision to an integrated approach, in which governance, economic and
financial sustainability, the quality of the user experience and the ability to activate stable local
coalitions play a decisive role. In this context, the adaptive reuse of built heritage—especially
abandoned or underutilised buildings—is considered a strategic lever because it allows for
the preservation of cultural and territorial capital, limits land consumption and environmental
externalities linked to building replacement and generates new economies and services. How-
ever, the literature highlights how adaptive reuse is a highly complex decision-making process:
technical and regulatory constraints, uncertainty of demand, trade-offs between conservation

Urban Sci. 2026, 10, 364

https://doi.org/10.3390 /urbanscil0070364


https://crossmark.crossref.org/dialog?doi=10.3390/urbansci10070364&domain=pdf&date_stamp=2026-07-01
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/urbansci
https://www.mdpi.com
https://orcid.org/0000-0001-8049-1206
https://orcid.org/0000-0001-6235-3440
https://doi.org/10.3390/urbansci10070364

Urban Sci. 2026, 10, 364

2 of 20

and transformation, and a plurality of actors with potentially conflicting preferences make the
selection of potentially feasible scenarios non-trivial [1,2].

This complexity becomes even more critical in fragile and marginal contexts—inland
areas, small towns, territories subject to physical-environmental risks or socio-economic
problems—where weak administrative capacity, dependence on external resources, and
the need for robust management models can transform a good project idea into an unim-
plementable outcome [3]. The issue of inner peripheries, i.e., territorial disconnection, the
rarefaction of services and progressive marginalisation, is now recognised as a growing
problem even at European level, requiring planning and assessment tools capable of inte-
grating social and geophysical dimensions, as well as economic ones [4]. In Italy, this focus
has been consolidated with the National Strategy for Inner Areas (NSIA), which represents
a place-based policy laboratory aimed at combating depopulation and marginalisation.
Similar European and local development programmes, such as LEADER, also show that
regeneration in marginal areas depends on funding availability and on the capacity to
coordinate territorial resources, local actors and implementation priorities. This reinforces
the need for transparent decision-support tools capable of comparing alternative reuse
strategies before implementation [5,6].

In this scenario, it becomes essential to rethink regeneration not only as physical trans-
formation, but also as a decision-making and implementation issue: selecting functions
and management models that maximise the continuous use of the asset, generate real
demand and make operations sustainable over time. The issue is particularly evident in
ghost towns and historic centres abandoned due to natural hazards and socio-economic
fragility, where redevelopment must contend with accessibility /safety constraints and an
often weak local economy. Craco was selected as a critical case because it concentrates,
within a single settlement, several conditions that make adaptive reuse decisions particu-
larly complex: historical abandonment, geomorphological instability, strong cultural and
landscape visibility, weak local services, limited accessibility, and the need for a feasible
long-term management model. These characteristics make the case particularly suitable for
testing an MCDA-based decision-support framework, since the choice of reuse functions
should be based on simultaneous consideration of protection, attractiveness, social needs,
safety, compatibility and economic feasibility [7-9].

At the same time, in recent years, a framework of funding programmes has been
strengthened that explicitly aims to support the revitalisation of villages and fragile areas.
Recent Italian funding programmes, including the PNRR Investment 2.1 “Attractiveness
of villages”, have further strengthened the policy relevance of transparent and replicable
ex-ante protocols for selecting regeneration scenarios in fragile historical settlements.

The contribution is explicitly configured as a rethinking of urban regeneration for three
reasons: (i) it shifts the focus from the “narrative” choice of function to the formalisation
of a decision problem with constraints and an implementation horizon; (ii) it integrates
institutional priorities with local preferences derived from surveys through a hybrid elicita-
tion of weights, making mappings and scaling explicit; (iii) it verifies the recommendation
through convergence between methods (WSM and TOPSIS) and implementation variants,
strengthening the traceability of results with respect to technical choices that are often
opaque in applications.

Although previous MCDA applications have contributed to structuring heritage reuse
decisions, many studies remain focused either on ranking alternatives or on defining eval-
uation criteria, while less attention is paid to the explicit connection between territorial
diagnosis, local preferences, institutional priorities and implementation feasibility. Specifi-
cally, the work: (a) defines four adaptive reuse scenarios (A1-A4); (b) adopts nine criteria
(C1-C9) covering socio-economic dimensions, attractiveness, safety/security, compatibility
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with the asset, and economic and financial feasibility; (c) derives weights using a hybrid
approach (decision-maker + survey); (d) produces rankings and indicators of distance from
the ideal, discussing operational implications for governance and management. The exten-
sion with sensitivity analysis and policy scenarios is discussed as a priority development
to strengthen the robustness of decisions.

The remainder of the paper is organised as follows: Section 2 reviews the relevant
background on regeneration in fragile contexts, heritage-adaptive reuse trade-offs, and MCDA
decision-support. Section 3 describes the case study, criteria, scoring and workflow. Section 4
presents results, while Section 5 discusses implications, limitations, and future extensions.

2. Literature Review: Adaptive Reuse Strategies for Historical Heritage
and MCDA Decision Support

2.1. Adaptive Reuse of Historical Heritage

In the domain of historical heritage, adaptive reuse can be defined as a strategy that
combines conservation with functionality. This approach involves the transformation of an
obsolete use in a manner that extends the life cycle of a heritage asset, thereby preserving
its cultural, architectural and symbolic values. From this standpoint, the practice of reuse
is congruent with the principles of integrated conservation. The implementation of novel
functions is permissible only when it is in accordance with the material consistency, spatial
configuration, historical stratification and cultural vocation of the edifice. Adaptive reuse,
therefore, necessitates a harmonious equilibrium between the processes of transformation
and conservation. This is to ensure that the musealization of heritage is avoided, as well as
the excessive functionalization of the asset as a mere economic resource.

The extant literature pertaining to the adaptive reuse of historic buildings identifies
several recurring strategies. The initial strategy is minimal and reversible reuse, where the
new function requires limited physical transformation and preserves the legibility of the
historical fabric. A secondary strategy pertains to the cultural and community-oriented
reuse of heritage. This is achieved through the utilisation of museums, cultural services,
educational activities, creative production, events and spaces for social interaction. A third
strategy is tourism-oriented reuse, which establishes a connection between the building
and visitor flows and territorial attractiveness. Nevertheless, the implementation of this
strategy necessitates meticulous management to circumvent the pitfalls of seasonality, over-
specialisation and inadequate local integration. A fourth strategy is mixed-use adaptive
reuse, in which complementary functions are combined to increase continuity of use,
diversify users and improve economic and managerial sustainability.

In fragile historical contexts, the challenge lies not only in assigning a new function to a
building, but also in identifying a function that can contribute to preservation, social reacti-
vation, and long-term management. It is evident that these strategies are especially relevant
in such contexts. In the context of abandoned or underused heritage sites, the adoption
of compatible reuse strategies has been demonstrated to facilitate enhanced continuity of
presence, facilitate maintenance, enhance surveillance, and mitigate abandonment-related
risks. Nonetheless, the selection of a reuse strategy is an intricate process, given its mul-
tifaceted nature, which encompasses a series of trade-offs among various considerations.
These include, but are not limited to, conservation requirements, technical compatibility,
anticipated demand, economic viability, social needs, and governance capacity. It is evident
that adaptive reuse decisions are becoming increasingly dependent on the utilisation of
transparent decision-support tools. These tools must possess the capacity to facilitate a
comparative analysis of alternative functions, encompassing a multitude of criteria.
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2.2. Adaptive Reuse in Fragile, Abandoned and Minor Historical Settlements

A particularly relevant line of research for “vulnerable” cases is that which links
adaptive reuse to sustainable and low-carbon urban development objectives, highlighting
how social, economic, environmental and institutional dimensions must be integrated
holistically to avoid partial or unworkable outcomes [10,11]. In this perspective, the focus
shifts from the merits of the design solution alone to the “implementation chain”: who
manages it, with what resources, with what rules, and with what local alliances [12].

Several contributions show that the implementation phase is one of the main problems:
even when there are shared vision and general consensus, translating these into programmes,
agreements and operational capabilities is often difficult. In the case of Salerno, for example,
an analysis based on stakeholder engagement highlights a complex set of challenges and
solutions, with an emphasis on data knowledge/management, participation, cooperation
and enhancement tools [13]. Consistently, studies on other urban contexts indicate that the
main implementation problems arise when the sustainability framework is not integrated
with urban and institutional policies (and not only with design choices) [14-16].

This strand supports a clear methodological choice for a regeneration-oriented paper:
to make explicit (a) the constraints and drivers of the context, (b) who the stakeholders
are and how they fit into the decision-making model, (c) which criteria truly represent the
regeneration objectives, and (d) what evidence supports the scores assigned to the alterna-
tives. This is precisely where an MCDA approach must document decisions, assumptions,
sources and traceability [17-19].

2.3. MCDA Decision Support for Adaptive Reuse and Heritage-Led Regeneration

MCDA is widely used in sustainability assessments and multi-objective problems
because it allows for the management of heterogeneous information (quantitative and
qualitative), the integration of preferences, and the production of interpretable results
(rankings, distances from the ideal, comparative analyses) [20-22]. However, the literature
highlights a frequent risk: the choice of normalisation/aggregation methods and procedures
is often guided by familiarity rather than explicit reasons, resulting in a loss of transparency
and replicability. For this reason, too, the combined use of simple, established methods
(e.g., WSM) with methods based on distance from the ideal (TOPSIS) can be effective as a
consistency check and as a communication tool for non-technical decision-makers [23-26].

In the field of cultural heritage, MCDA applications show how multi-criteria analysis
can make the selection of valorisation and reuse strategies more structured, especially when
the decision-making object is part of a territorial system and a network of goods/services.
Examples in Italy highlight both the use of value-based approaches for the repurposing of
historic buildings and the integration of multi-criteria analysis and spatial dimensions to
define enhancement strategies for complex cultural heritage systems. At the same time,
contributions focused on “vulnerable contexts” propose integrated protocols for classifying
reuse scenarios and supporting urban development strategies, with a focus on process
transparency and shared objectives [27-30]. Table 1 summarises the main contributions
considered relevant to the present study. The comparison demonstrates not only the
focus and methodological approach of each contribution, but also the specific type of
output produced. Standardised terminology is employed in order to clarify the relationship
between previous studies and the research gap addressed in this paper.

2.4. Research Gap and Contribution

The scientific value of a case study, such as Craco, lies not in the application of
MCDA per se, but in the construction of a rigorous and traceable workflow that links
contextual diagnosis, territorial constraints, stakeholder preferences, operational criteria,
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scoring assumptions and final results. Existing studies are either focused on adaptive
reuse principles, stakeholder engagement processes, or MCDA-based ranking procedures.
However, there is a lack of attention given to ex-ante protocols that explicitly connect
local needs, institutional priorities, functional management scenarios and implementation
feasibility in fragile historical settlements.

This paper tackles the issue head-on by developing an MCDA-based decision-support
framework. This framework treats adaptive reuse alternatives as functional and managerial
scenarios to be evaluated in relation to heritage protection, social needs, economic—financial
sustainability and long-term governance. The contribution is methodological and oper-
ational. It explicitly shows the transition from territorial diagnosis and survey-derived
preferences to criteria definition, weighting, scoring, ranking and interpretation of imple-
mentation implications.

Table 1. Comparison of similar scientific literature.

Ref. Focus Method/Approach Main Output Strengths Limitations
Empirical /reconnaissance It does not provide a
- a1 P . . Robust basis for supporting  selection protocol between
[1] Existing buildings analysis of factors Factor list “decisi . :
. . ecision complexity alternatives or traceable
(drivers/barriers) .
weights/scores
Little oriented towards
Conservation— Supports the operational
[2] Heritage buildings Review /conceptual reuse trade-off “compatibility / constraints” decision-support and
framework part multi-alternative
comparison
Heritage buildings . Case- . Implementation Great for hinge tt (.:loes not formah.se 2
[4] 5 study/implementation e . . ranking procedure; limited
and low-carbon city . challenge set implementation chain e
analysis ex ante comparability
‘ o Framework /holistic Strategy Str'engthen‘s mtegratec! Lac.k of repro'dumble
[7] Heritage buildings reading (social-economic— weights/scoring and
approach framework - .
technical) comparison of methods
Cultural heritagein =~ MCDA-integrated model Reuse Very close If w.e%ght/scormg is not
[6] . X . explicitly traceable, it can
vulnerable contexts to classify strategies strategy ranking vulnerable contexts T ”
remain a “black-box”.
It depends a lot on expert
. . elicitation; often less
[26] Historic buildings MAVT/Multi-Attribute Value—based Strong on oriented towards
Value Theory ranking preference structure N
normalisation/robustness
variants.
MC-SDSS /multi-criteria . Useful for arguing Requires spatial data and
Cultural . . . Spatial 0 GIS set-up; not always
[27] heri + spatial decision transferability in . .
eritage systems strategy map ; suitable for a single
support (GIS) systems/lattices " ., A
catalyst” asset
Stakeholder engagement Challenge— Great for linking gover- ; tgﬂg:;é:ﬂigi b?:;/gir;
[13] Existing buildings + challenge-solution & nance/implementation ’ p

mapping

solution catalogue

reuse

decision-making
model is missing

3. Materials and Methods

3.1. Study Context and Decision Problem

Craco serves as a quintessential case study for the regeneration of fragile historic
settlements. In this context, the enhancement of built heritage is predicated on the nav-
igation of structural constraints, including infrastructural isolation, a fragile economic
fabric, and depopulation. These challenges are further compounded by significant ter-
ritorial risks, such as the geomorphological instability of the site. Additionally, critical
issues of management and control, including inadequate surveillance of the territory and
vulnerability to vandalism, as well as the natural habitats and connection with the Calanchi
territorial system (Figure 1), must be addressed. The application of MCDA to Craco is
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particularly pertinent due to the adaptive reuse decision involving multiple, heterogeneous
and potentially conflicting dimensions that cannot be reduced to a single evaluation cri-
terion. The following factors must be considered: heritage protection, geomorphological
risk, accessibility constraints, local needs, cultural and landscape attractiveness, functional
compatibility, economic and financial feasibility, and long-term management capacity. It is,
therefore, evident that the case necessitates a decision-support approach that is capable of
integrating quantitative and qualitative information, institutional priorities and stakeholder
preferences within a transparent comparative framework.

Figure 1. The heritage of Craco.

Governance and Preservation Context

Craco is a unique case in point. It is an abandoned historic settlement that has been
regenerated and preserved. The old town is not just an ordinary urban fabric; it is a
controlled heritage site. Its accessibility, safety and fruition require continuous institutional
coordination, maintenance and visitor management. The Municipality has taken decisive
action to secure visit routes and maintain safety measures. The Parco Museale Scenografico
has been meticulously organised as a controlled visitor system, ensuring regulated access
and guided tours. This governance configuration clearly shows that public responsibility
for heritage protection must be combined with operational actors. These actors must be
capable of ensuring site management, visitor reception and cultural programming.

The state of preservation of Craco is characterised by two things. Firstly, the old town
retains strong landscape, symbolic and cultural value. Secondly, its geomorphological
instability, abandonment, partial ruin condition and exposure to vandalism require con-
trolled access, constant safeguarding and compatible reuse strategies. The inclusion of
the historic centre of Craco in the 2010 World Monuments Watch was a clear and decisive
step in strengthening its international visibility as a heritage site at risk. It also contributed
to framing its conservation as a matter of preservation, awareness-raising, advocacy and
local stewardship. The adaptive reuse of Palazzo Carbone-Rigirone is not just a functional
choice; it is part of a broader governance problem. The site needs uses that can increase
continuity of presence, support controlled fruition, reduce abandonment-related risks and
create conditions for long-term preservation.

The preliminary diagnosis adopted in the study combines two complementary com-
ponents. The first was a territorial and infrastructural survey. This was to understand
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the study area and its wider context from a geographical, geological and infrastructural
perspective. It focused on accessibility, connections between Craco Peschiera and the old
town, geomorphological instability, preservation conditions, local services and landscape
resources. The second survey was a socio-economic and preference survey. It was based on
questionnaires and informal interviews. It identified local needs and priorities. These were
related to connections, safety, job opportunities, social interaction, cultural events and the
recovery/enhancement of the old town.

The SWOT analysis was then used as a synthesis tool to organise the evidence emerg-
ing from the territorial, infrastructural and socio-economic diagnosis into strengths, weak-
nesses, opportunities and threats. Therefore, the SWOT was not based only on question-
naire data; rather, it integrated questionnaire evidence with territorial, infrastructural,
environmental and policy-related variables. On this basis, and in combination with the
decision-maker’s priorities, the criteria C1-C9 were defined for the MCDA model. Details
on the study population and questionnaire administration are provided in Section 3.2.

Within this context, Palazzo Carbone-Rigirone is considered a strategic asset and
a “catalyst” for revitalisation (Figure 2a,b): its repurposing is conceived as a permanent
facility capable of increasing presence and services on the site, while also contributing to the
security and protection of the area; improve the offer and quality of the visitor experience,
currently linked mainly to passing tourism attracted by the notoriety of the “ghost town”,
in an area that lacks a hospitality /service system capable of functioning beyond the tourist
season; and generate operational connections with local actors capable of continuously
managing and promoting the functions established there.

@ (b)

Figure 2. (a,b) View of Palazzo Carbone-Rigirone from Via Alfieri and east elevation of Palazzo
Rigirone with detail of the loggia.

In this logic, all the alternatives analysed include as a constant element the new
headquarters of the Montedoro Ambiente e Sviluppo Sostenibile cooperative, located in a
position considered strategic for facilitating tourism promotion activities and managing
the refurbishment of the building and site.

From a decision-making point of view, the process is structured as a problem of selec-
tion between alternative uses, evaluated against a set of criteria that integrates the needs
of the population, the enhancement of local characteristics, and economic and financial
feasibility, with attention to the protection of the historic building and the compatibility
of its functions with its vocation. The governance structure provides for an institutional
decision-maker, a plurality of stakeholders and an analyst to support the process (Figure 3).
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Decision Problem Statement (Craco - Palazzo Carbone-Rigirone)

Purpose
Select the most appropriate
adaptive reuse scenario to act as a
catalyst for reactivation

l l

Alternatives (A1-A4)

Study context
Heritage asset in a fragile settlement
(infrastructure, depopulation, geomorphological risk)

Decision unit Al Park Authority HQ
Adaptive reuse of Palazzo Carbone-Rigirone A2 Café+Bookshop+Museum+Photo School
(functional + management package) A3 Food & wine point

A4 Events / temporary exhibitions

| l

Constraints / drivers
Accessibility limits; weak local economy
Need for safety/presence; seasonality
Heritage compatibility & non-invasiveness
Funding attractiveness & self-sustainability

Actors
Decision-maker (Mayor)
Stakeholders (local community & operators)
Analyst (decision support)

Figure 3. Decision Problem Statement.

Craco is not just any heritage case; it is a critical one for MCDA. The reuse decision
involves multiple conflicting objectives: heritage protection, safety, accessibility, social
needs, cultural attractiveness, financial sustainability and managerial feasibility. It is clear
that these dimensions cannot be reduced to a single monetary or technical criterion. This
makes the case particularly suitable for a multi-criteria decision-support approach.

3.2. Stakeholders and Preference Elicitation
3.2.1. Questionnaire Survey: Population, Sample and Administration

The questionnaire data used in this study were derived from a sociological survey
conducted within the architectural thesis laboratory “Conservation and enhancement project of
the medieval village of Craco (MT). Ancient and new in the recovery of abandoned ancient villages”
at the Polytechnic University of Bari between November 2013 and February 2014. The
survey involved the local population of Craco through thematic meetings organised by age
groups and was aimed at identifying perceptions, needs and priorities related to the old
town and its territory. Overall, the consultation process involved more than 200 people,
through at least five thematic meetings, each attended by approximately 40 participants.
For the purposes of the present MCDA application, only the questionnaire items referring
to the local population were reprocessed, since the objective was to translate local needs
and perceived criticalities into the social component of the weighting system.

The survey investigated several aspects affecting the quality of life and utilisation
of the Craco area. These aspects included territorial and supra-local connections, public
services, safety and public order, quality of life, job opportunities, aggregation spaces,
environmental protection, cultural events promoted by the public administration, and
the willingness to recover and enhance the old town. The respondents were invited to
assign a score ranging from 1 to 10 to the selected aspects and to indicate which of them
required improvement. The two pieces of information were subsequently reprocessed
through the utilisation of normalised indicators of satisfaction/dissatisfaction and priority
for improvement, and incorporated into the hybrid weighting procedure described below.

3.2.2. Elicitation of Weights

For the purposes of eliciting weights, the study adopts a “hybrid” approach (top-
down + bottom-up). The decision-maker breaks down the general objective into three
macro-aspects and sets a general distribution of importance: 30% to the economic—financial
aspect, 10% to the enhancement of the unique characteristics of the place and 60% to
the needs of the population. The latter share (60%) is then attributed to social criteria
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by reworking the questionnaires, combining (i) the degree of satisfaction/dissatisfaction
perceived for each aspect and (ii) the urgency for improvement stated by the respondents.
The questionnaires include:

e  aform in which respondents assign a score (scale 1-10) to various aspects of the city in its
current state, from which a normalised indicator of (dis)satisfaction for each aspect is derived;

e a follow-up question (“which aspect needs improvement?”) used to estimate a stan-
dardised measure of priority for action;

e aphase combining elements of satisfaction and dissatisfaction and requests for im-
provement, through the product of standardised results, in order to obtain weights
that simultaneously reflect “perception of criticality” and “demand for action”.

The output of this procedure is a set of percentage weights on criteria related to the
needs of the population, consistent with the overall distribution established by the decision-
maker (60% social area). At the same time, some criteria also incorporate indications from
specific stakeholders: for example, for the safety and protection of the site, the opinions of
individuals with properties in the old town and the managers of the ruins park are taken
into account, with a focus on vandalism and security. Table 2 shows the stakeholder table.

Table 2. Stakeholders involved, source of preferences and aggregation rule (deliverable).

. Modes of Preference Aggregation
Stakeholder Role in the Process Engagement/Evidence Element Used Rule (Summary)
Definition of the three Macro weight

Decision-maker

Final decision;

macro-aspects (social;

breakdown: 60% social,

(Ng';rgizil)lty maci)Eﬁ?iZSri ties valorization; 10% enhancement, 30% Top-down direct allocation
p economic—financial) economic—financial
Weights of the (1) weighted sum/indicators
“population needs” by aspect — (2)
Resident Expression Questionnaires criteria derived from normalisation p’sl — (3)
population of local needs normalisation p’s2 — (4)

(un)satisfaction +
urgency for improvement

product p’s1-p’s2 — (5)
Conversion to Weights

Owners in the

Interest in the

Qualitative evidence

Preference for increased

Qualitatively integrated into

ancient village protection/security reported for the control and reduced the definition/interpretation
& of the site safety criterion vandalism of the safety criterion
Operational Qualitative evidence on Preference for the
Managers of the management and L. . . Qualitatively integrated into
. . security issues protection and protection . " . 1. .
park of the ruins protection . . the logic of “presidium
of the site and vandalism of the scenic park

Analyst
(decision support)

Technical support

Questionnaire data
processing. Weight
construction and
evaluation matrix

Transforming preferences
into MCDA input

Apply normalizations and
aggregation of preferences
for the considered criteria.
Workflow documentation

The questionnaire items were transferred to the MCDA model only when they could

be operationalised with respect to the alternatives for repurposing the building; for this
reason, some aspects of a predominantly “systemic” nature (public services, quality of life,
respect for the environment) were treated as contextual factors/constraints rather than
as independent criteria. The weights derived from the mapped items were then renor-
malised and brought back to the social quota set by the decision-maker (60%), preserving
consistency between bottom-up preferences and top-down priorities. The preference inputs
derive from two normalised indices, p’s1 (satisfaction/dissatisfaction) and p’s2 (priority for
improvement), calculated for each aspect of the questionnaire and subsequently transferred
to the MCDA criteria using the mapping shown in Table 3.
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Table 3. Survey aspects-MCDA criteria mapping.

Survey

Content

Aspect (a-i) (Questionnaire) Matching MCDA Status in the Model Operational Note
Aspect considered relevant with respect
a Connections C2 Included to the usability and attractiveness
of the site.
. . . Municipal “system” aspect, not directly
b Public services — Excluded as a criterion influenced by the choice of use of the Palace.
Security Consistent with the need for monitoring
¢ and public order 3 Included and reduction in vandalism on the site.
. . o Broad construct; not translated into proxies
d Quality of life — Excluded as a criterion firectly dependent on the alternatives.
Associated with employment
e Careers C1 Included repercussions (e.g., contracts/jobs that
can be activated).
¢ Aggregat.l(.)n ca Included Linked to th? a.blhty of alternétlves to
opportunities generate sociality and protection.
Respect for the Treated as a contextual factor;
g en\I:ironmen ¢ — Excluded as a criterion  introducible as a dedicated policy in the
implemented version.
h Promotion of c5 Included Al'lgn?d with the demand for'cultural
cultural events initiatives as a lever of attractiveness.
Transferred as
; Recovery and cs Included compatibility /adaptability and

enhancement

non-invasiveness of the intervention on

the artefact.

Note: “(a—i) identify aspects of the questionnaire: (a) links; (b) public services; (c) security and public order;
(d) quality of life; (e) job opportunities; (f) opportunities for aggregation; (g) respect for the environment;
(h) promotion of cultural events; (i) recovery and enhancement”.

3.3. Alternatives Adaptive Reuse Scenarios

The alternatives for repurposing Palazzo Carbone-Rigirone were developed so that
each scenario combines a permanent function—the new headquarters of the Montedoro
Ambiente e Sviluppo Sostenibile cooperative, intended as a management and operational
centre for tourism promotion and activities related to repurposing—with a distinctive use
that differentiates the scenarios. The four alternatives (A1-A4) were selected to capture
different drivers of regeneration (green tourism, cultural attractiveness, experiential /food
and wine tourism, event production) and to generate diverse combinations in terms of
catchment area, continuity of use, management requirements and implications for the
historic building (Table 4).

3.4. Evaluation Criteria and Indicators

The evaluation of alternatives was conducted using a set of nine criteria (C1-C9)
designed to integrate: (i) socio-economic impact and local needs; (ii) attractiveness and
capacity for cultural activation; (iii) enhancement of the specific characteristics of the
location; (iv) economic and financial feasibility; and (v) compatibility of the intervention
with the historical artefact.

All criteria were treated as benefit criteria: higher values indicate better performance
(e.g., greater employment generated, greater financial self-sustainability or greater com-
patibility with the asset). Performance is measured using a combination of quantitative
indicators (C1: number of contracts) and qualitative indicators on a scale of 1-5 (C2-C9),
consistent with the ex ante comparative nature of the reuse scenarios. The criteria set
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(C1-C9) was defined by translating the SWOT findings into operational evaluation drivers,
integrating decision-maker priorities; the full SWOT-to-criteria matrix is reported in Table 5.

Table 4. Alternatives’ profiles.

Main Functions (In

. Addition to the Expected Managemfz ntand Heritage-Compatibility
Alternatives Target Users . Operational .
Montedoro Intensity of Use . Requirements
Requirements
Headquarters)
Headquarters of the Low-medium Institutional

Al . Employees and users (prevalence of No specific additional

Regional Natural £ th ffice functions: management; events . ions b d
@E o Park of the of the office functions; interventions beyon

Lucanian Calanchi

Authority’s services

limited
tourist flow)

mainly related to
green tourism

basic adjustments

=B

Literary café +
Bookshop + Museum
+ School of
photography

Residents (meeting
point), tourists
(refreshments and
services), enthusi-
asts/professionals
(courses/workshops),
artists and visitors
(mu-
seum/exhibitions)

High (daily use for
café/bookshop;
periodic use for

courses/workshops

and exhibi-
tions/events)

Integrated management
(administration, sales,
cultural programming,
training) is necessary;

network of editorial and
photographic events;

potential partnership (e.g.,
brand/equipment photos)

Additional systems are
planned for coffee; for
book-
shop/museum/school,
no further specific
interventions are planned
beyond basic adjustments

Tourists and visitors;

Media (flows

Commercial management

It requires systems

. . dedicated to the catering
. related to tourism and local supply chain;
Cultural food and local food and wine . . area (e.g., forced
. . . . and seasonality; events for the promotion S .
S wine tasting point producers involved caks at and sale of ventilation), with greater
in promotion/sales events /promotions) tvpical products attention to compatibility
P ypiealp with the asset
Visitors to the village; . Me§hum Necessary cultural
. ¢ (intermittent use . .
A4 Event room for associations; public but with peaks programming and No further specific
}% temporary and private users related tg the management of interventions are planned
1T exhibitions interested in o spaces/events; potential ~ beyond basic adjustments
exhibition/event X
cultural events rental income
calendar)

Table 5. SWOT-to-Criteria Matrix.

_— . . . o . Rationale (How SWOT Is
Criterion Operational Focus Primary SWOT Link(s) Derivation Logic Translated into the Criterion)
Expected new w2 (l(z)‘g:;;}a]c;yment Targets the main
. employment " socio-economic weaknesses by
C1 Creation . (depopulation); W4 ... . .
. opportunities Mitigate prioritising scenarios that can
of new jobs (lack of .
generated . . create jobs and local
. economic/productive . o
by the scenario S economic activation.
activities)
Enha.nc.e.m enf of W1 (infrastructural Addresses structural
accessibility /links . . R .
C2 Improved isolation); T1 .. accessibility constraints that
) between valley . ors Mitigate . o .
connections (peripheral position vs. limit use continuity, tourism
town-old town and to . o
. regional development) flows and service viability.
surrounding areas
T2 (geomorphological Translates risk/control threats
C3 Safety and Increased instability); T4 (low into a criterion capturing how
safeguarding of the ~ control/presidio and territorial control); T3 Mitigate scenarios may increase
ruins park protection of the site (absence of supervision, safe
aggregative structures) use and safeguarding.
S5 (high cultural
resonance); S2 (intact Converts
C4 Attractiveness Ability to attract both tradition/culture); 54 strengths/opportunities
for residents and local community (proximity to Leverage related to cultural appeal and

non-residents

and visitors

cultural/landscape
centres); O2 (green
tourism potential)

tourism into a measurable
criterion of demand/appeal.
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Table 5. Cont.

Rationale (How SWOT Is

Criterion Operational Focus Primary SWOT Link(s)  Derivation Logic Translated into the Criterion)
Capability to Uses identified cultural
C5 Network of generate/host and 05 (LuFanla Film opportumtles and v151b11.1ty
Festival); S5 Leverage drivers to assess scenario
cultural events connect to cultural . .
(cultural resonance) ability to embed Craco into
event networks o
event circuits.
S1 (variety of natural Translates landscape and
C6 Enhancement of . . habitats); O2 (green nature-based strengths into a
. Preservation/valorisation . . . .
panoramic - tourism potential); O6 Leverage criterion reflecting
. - of panoramic features . . "
viewpoints (Calanchi Regional place-specific
Natural Park) value (panoramicity).
Responds to local economic
. . Capacity to generate W4 (lack of economic weaknesses by prioritising
C7 Financial N 0 . . .
. revenues and cover activities); W2 (low Mitigate scenarios with plausible
self-sustainability . L
operating costs employment offer) self-sustaining
revenue mechanisms.
Converts the “interference
C8 Compatibil- Degree of functional fit ~ T5 (risk of interference risk” threat into a proxy
ity /adaptability and limited impact of  of infrastructures with o criterion capturing
: a1 . Mitigate . . .
with the building plants/works on environmental non-invasive adaptation and
(non-invasiveness) heritage fabric preservation) heritage/environment
compatibility.
O3 (public interest
declaration—MiBAC Translates recognised labels,
Potential to access decree); O4 programmes and
C9 Ability to attract  regional/national/EU (Metapontino—Basso Leverage cultural/environmental

external funding

funds aligned to

Sinni attraction pole

initiatives into a criterion

scenario type project); O5 (Lucania capturing
Film Festival); O6 fundability potential.
(Calanchi Park)

Notes: Strengths: S1 variety of natural habitats; S2 intact tradition and culture; S4 proximity to cultural/landscape
centres; S5 high cultural resonance. Weaknesses: W1 infrastructural isolation; W2 low employment offer; W3
depopulation; W4 lack of economic/productive activities. Opportunities: O2 green tourism potential; O3 public
interest declaration by MiBAC; O4 “polo attrattivo Metapontino basso Sinni”; O5 Lucania Film Festival; O6 Calanchi
Regional Natural Park. Threats: T1 peripheral position vs. development corridors; T2 geomorphological instability.

3.5. Scoring Procedure and Data Sources

The evaluation procedure was structured in three sequential steps. First, a raw per-
formance matrix was built by assigning a performance value to each alternative A; with
respect to each criterion C;. The purpose of this matrix was to express the extent to which
each adaptive reuse scenario contributes to the objective represented by each criterion.
Second, the matrix was harmonised to make the criteria comparable, since C1 was mea-
sured through a quantitative indicator, whereas C2-C9 were expressed on a qualitative
ordinal scale. Third, the harmonised matrix was combined with the criteria weights and
processed through WSM and TOPSIS to obtain aggregate scores, closeness coefficients and
final rankings.

The performance of the alternatives with respect to criteria C1-C9 was estimated ex
ante using an evaluation matrix constructed by combining: (i) qualitative information
emerging from the context analysis and SWOT analysis; and (ii) technical-operational
proxies referring to the functional characteristics of each scenario, such as expected users,
intensity and continuity of use, management requirements, additional plant interventions,
revenue potential and eligibility for funding. The questionnaire results were not used to
assign performance scores to the alternatives; rather, they were used in the weighting phase
to inform the social-preference component of the MCDA model.
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The performance scores were assigned by the decision-maker, with analytical sup-
port for the formalisation of proxy rules, internal consistency checks and traceability of
assumptions. C1 was evaluated as the expected number of new job contracts generated by
each scenario, consistent with the directly measurable nature of the expected employment
output. Criteria C2-C9 were evaluated on a five-point qualitative performance scale, where
1 indicates a very low contribution to the criterion and 5 indicates a very high contribution.
The qualitative scores were based on the functional profile of each scenario and on the
technical-operational proxies described in the scoring protocol (Table 6).

Table 6. Scoring protocol.

Item

Specification

Scoring unit

4 alternatives (A1-A4) x 9 criteria (C1-C9)

Responsibility

Performance scores are assigned by the decision-maker (Mayor), with analytical support
for proxy formalisation, internal consistency and traceability.

Evidence base

Scenario functional profiles + contextual evidence/proxies documented in the case study.

Scales

C1: expected number of job contracts (quantitative); C2-C9: qualitative scale 1-5.

Proxy rules
(assignment)

C2/C4/C5: expected user targets and usage intensity; C3: expected site
safeguarding/presence; C6: expected enhancement of panoramic viewpoints and
place-specific fruition enabled by the scenario; C8: level of additional plant/adaptation
requirements; C7/C9: revenue potential and coherence/ eligibility with the funding
channels discussed in the case study.

Mixed-scale handling

C1 is proportionally rescaled to the 1-5 range using C1} = 5 - C1;/max(C1), where
max(C1) = 9 contracts in the case study.

Documentation

Input matrices and outputs are reported in Supplementary Tables S2-S6.

Since C1 was expressed as an absolute quantitative value, while C2-C9 were scored
on a 1-5 qualitative scale, C1 was harmonised through a proportional linear rescaling with
respect to the maximum observed value among the alternatives. The rescaled value C1; for
each alternative i was calculated as follows:

1

=5 max(C1)

where C1; is the expected number of new job contracts for alternative i, and max(C1) is
the highest number of expected contracts among the alternatives. In the case study, the
maximum value was 9 contracts, corresponding to A2. Therefore, the harmonised C1
values were: Al =1.67, A2 =5.00, A3 =2.78, and A4 = 3.33. This procedure preserves
the proportional differences among the employment impacts of the alternatives while
bringing the quantitative criterion onto the same 1-5 performance range used for the
qualitative criteria. The upper bound of the scale, equal to 5, was therefore assigned to the
best-performing alternative in terms of expected job creation, while the other alternatives
were proportionally scaled with respect to that benchmark.

To ensure traceability and replicability, the operational definitions of the criteria
(C1-C9), the metrics/evaluation scales, the direction of preference and the data source
or proxy used for each criterion are reported in Supplementary Table S1. The raw and
harmonised performance matrices are provided in Supplementary Tables 52 and S3. TOPSIS
results are then reported under two normalisation schemes—Distributive Normalisation
(DN) and Ideal Normalisation (IN)—and for two variants: Relative TOPSIS (RT), where
the ideal and anti-ideal are derived from the set of alternatives, and Absolute TOPSIS (AT),
where they are defined with respect to a theoretical benchmark or “ideal profile”. For
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transparency, all matrices and coefficients are provided as implemented in the case-study
spreadsheets (Supplementary Tables S2-56).

3.6. MCDA Workflow

The MCDA workflow combines a compensatory aggregation method (WSM) and
a distance-to-ideal method (TOPSIS) to provide a transparent and internally consistent
ranking of the adaptive reuse alternatives. The workflow is implemented as follows:

First, alternatives (A1-A4) and evaluation criteria (C1-C9) are defined, and a perfor-
mance matrix is assembled based on decision-maker scoring supported by proxy rules
described for each criterion (Section 3.5). The raw and harmonised matrices are reported in
Supplementary Tables S2 and S3.

Second, criteria weights are elicited through the hybrid strategy described in Section 3.2,
combining top-down macro-priorities (60% population needs, 10% place-specific enhancement,
30% economic—financial feasibility) with survey-derived allocation within the social quota.

Third, the harmonised performance matrix and the weights are processed through
two complementary MCDA procedures. A Weighted Sum Model (WSM) produces
an aggregate score for each alternative via weighted compensation across criteria
(Supplementary Table S3). In parallel, TOPSIS is applied under two operational normal-
isation schemes—Distributive normalisation (DN) and Ideal normalisation (IN)—and
two ideal-setting variants: Relative TOPSIS (RT), where ideal and anti-ideal are derived
from the set of input alternatives, and Absolute TOPSIS (AT), where ideal and anti-ideal
are defined with respect to a theoretical benchmark (“ideal profile”), consistently with
the case-study implementation. The corresponding closeness coefficients are reported in
Supplementary Tables S4 and S5.

Finally, rankings are compared across WSM and TOPSIS variants to assess consistency
and validate the final ranking. In the case study, the ranking is stable across methods
and variants (Table 7), supporting the robustness of the preferred alternative under the
implemented modelling choices.

Table 7. Ranking stability across MCDA methods and TOPSIS implementations.

MCDA Ranking (Best — Worst)
WSM A2>A4>A3> A1
TOPSIS (DN-RT) A2>A4>A3> Al
TOPSIS (IN-RT) A2>A4>A3> Al
TOPSIS (DN-AT) A2>A4>A3> Al
TOPSIS (IN-AT) A2>Ad>A3> Al

All computational outputs are reported as implemented in the case-study spreadsheets
(Supplementary Tables S52-56), while additional mathematical details are provided in
Supplementary Materials.

3.7. Outputs

The MCDA application produces three classes of output that are useful both for
decision support and for documenting the transparency of the model.

First, the analysis generates a ranking of refunctionalisation alternatives for each
method used. The Weighted Sum Model (WSM) returns an aggregate performance score,
while TOPSIS returns a proximity coefficient (CC) that can be interpreted as the proximity
of the solution to the ideal. Scores and rankings are shown in Supplementary Tables S3-56.
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Secondly, TOPSIS provides distance-to-ideal information in operational form through
CC values calculated under both normalisations—Distributive normalisation (DN) and
Ideal normalisation (IN)—and for both variants: Relative TOPSIS (RT) (ideal/anti-ideal
derived from the set of input alternatives) and Absolute TOPSIS (AT) (ideal/anti-ideal
defined with respect to a theoretical benchmark/“ideal profile”). The CC values for each
combination are shown in Supplementary Tables S4 and S5.

Thirdly, the study produces a cross-method comparison (WSM vs. TOPSIS) aimed at
verifying the stability of the recommendation with respect to different aggregation logics
(weighted sum vs. distance from the ideal) and with respect to implementation choices
(DN vs. IN; RT vs. AT).

The workflow is structured to allow for an extension of the analysis through:
(i) sensitivity tests on weights and performance scores; and (ii) policy scenarios with
different priorities (e.g., “social-first”, “heritage-first”, “finance-first”), in order to assess
the stability of the ranking under conditions of uncertainty and strengthen the robustness
of the decision.

4. Empirical Results

This section presents the empirical results of the MCDA application to Palazzo
Carbone-Rigirone. The purpose is to show how the four adaptive reuse alternatives
perform under the adopted evaluation framework and to explain the resulting ranking
before moving to the broader methodological and interpretative discussion.

Table 8 summarises the baseline results obtained with WSM and TOPSIS. For TOP-
SIS, the proximity coefficients (CC) calculated with the two normalisations adopted
(DN and IN) in the Relative (RT) variant are reported in the main text.

Table 8. MCDA results (WSM and TOPSIS).

TOPSIS CC  TOPSIS Rank TOPSIS CC  TOPSIS Rank

Alternatives WSM Score WSM Rank (DN-RT) (DN-RT) (IN-RT) (IN-RT)
A1l 1.8 4 0.2 4 0.2 4
A2 4.7 1 0.2 1 0.9 1
A3 2.8 3 0.4 3 0.4 3
A4 3.0 2 0.5 2 0.5 2

4.1. Ranking of Adaptive Reuse Alternatives

The results show a stable ranking across the implemented MCDA methods. Alterna-
tive A2, corresponding to the multifunctional cultural scenario composed of a literary café,
bookshop, museum and school of photography, ranks first in both WSM and TOPSIS. The
overall ordering is A2 > A4 > A3 > Al. This convergence indicates that the preference for
A2 does not depend on a single aggregation procedure, but is confirmed under different
computational logics.

In the WSM application, A2 obtains the highest aggregate score, followed by A4, A3 and Al.
The same ranking is reproduced by TOPSIS, where A2 shows the highest proximity to the ideal
solution. The results therefore suggest that A2 provides the most balanced performance across
the criteria considered in the model, particularly when social activation, cultural attractiveness,
continuity of use and economic—financial feasibility are considered jointly.

A4, based on temporary exhibitions and cultural events, ranks second. Its performance
is positively affected by its cultural coherence and limited physical impact on the building,
but its use is more intermittent and dependent on the organisation of events. A3, focused
on food and wine tasting, ranks third. Although it has potential in terms of tourism and
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local product promotion, it presents greater operational and compatibility requirements
due to the need for dedicated plant systems. Al, corresponding to the headquarters of
the Regional Natural Park of the Lucanian Calanchi, ranks last. Despite its institutional
coherence, it shows weaker performance in terms of attractiveness, cultural activation,
employment generation and financial self-sustainability.

4.2. Comparative Interpretation of Alternatives

It is imperative that the results of this study are interpreted in such a manner that
they serve as an indication of the manner in which adaptive reuse can contribute to the
protection of historical heritage. In this study, protection is comprehensively defined as
the collective impact of functional compatibility, continuity of use, augmented presence
and control on the site, and the establishment of managerial and economic conditions for
maintenance over time. From this standpoint, adaptive reuse can be regarded as a means
of safeguarding heritage when the designated function utilises the asset without necessi-
tating excessive modification, thereby mitigating the risks associated with abandonment,
vandalism and discontinuous management. The advantage of A2 can be explained by
its capacity to combine several functions and user groups within a single adaptive reuse
scenario. The literary café and bookshop can support frequent use by residents and visitors;
the museum can strengthen the cultural identity and symbolic value of the site; and the
school of photography can attract specialised users, workshops and periodic activities. This
functional mix increases the expected continuity of presence in the building and contributes
indirectly to the safeguarding of the surrounding historic settlement.

The result is mainly driven by criteria related to attractiveness, cultural event networks,
financial self-sustainability and site safeguarding. A2 performs well because it does not
rely exclusively on occasional tourism or on a single institutional function. Rather, it
combines everyday services, cultural programming, visitor reception and potential revenue-
generating activities. This makes it more capable of addressing both local needs and the
requirements of long-term management. A4 is highly compatible with the cultural vocation
of the building but is less continuous in terms of use. A3 is potentially attractive for tourism
and local economic promotion, but it requires more complex technical adaptation. A1 is the
least transformative and institutionally coherent, but its mainly administrative character
limits its capacity to activate broader social, cultural and economic effects. Overall, the
empirical results indicate that the most suitable scenario is not necessarily the least invasive
or the most specialised one, but the one that best balances compatibility, activation capacity,
management feasibility and continuity of use.

When compared with other possible strategies, adaptive reuse offers several advantages
in a fragile, abandoned settlement such as Craco. A strategy that is exclusively conservative
in nature, with its focus being solely on physical restoration and ensuring secure access, may
result in the preservation of the material fabric. However, it does not invariably generate
the social and economic conditions that are prerequisites for the establishment of long-term
maintenance. Therefore, the MCDA ranking suggests that the strategy which best balances
compatibility, cultural activation, continuity of use and management feasibility is not neces-
sarily the least transformative one, but rather the most protective.

5. Discussions
5.1. Interpretation of the Empirical Results in Relation to the Study Aim

The aim of this study was to develop and test an MCDA-based decision-support frame-
work for the ex ante selection of adaptive reuse strategies in fragile historical settlements.
The empirical application to Craco was used to assess whether a structured evaluation
process could support the comparison of alternative reuse scenarios by integrating heritage
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protection, local needs, cultural attractiveness, safety, compatibility with the building and
economic—financial feasibility.

The results show that, in fragile and abandoned contexts, adaptive reuse should not
be interpreted only as a design choice or as the assignment of a new function to an obsolete
building. Rather, it should be understood as a strategic decision concerning the long-term
capacity of a heritage asset to generate use, presence, management responsibility and
socio-economic activation. From this perspective, the preferred alternative is not simply
the option with the strongest cultural profile, but the one that provides the most balanced
combination of continuity of use, compatibility with the asset, attractiveness for different
users and potential operational sustainability.

The preference for A2 confirms this interpretation. The multifunctional cultural
scenario appears to be better aligned with the complex regeneration needs of Craco because
it combines daily and periodic activities, local and external users, cultural production,
visitor services and possible revenue sources. This result suggests that, in fragile historical
settlements, adaptive reuse strategies based on complementary functions may be more
resilient than single-purpose solutions. Such strategies can reduce dependence on seasonal
tourism, increase the frequency of use and create stronger conditions for maintenance,
surveillance and cultural programming.

5.2. Methodological Contribution and Evaluation of the MCDA Framework

The methodological contribution of the study lies in the construction of a transparent
workflow that connects territorial diagnosis, stakeholder preferences, decision-maker prior-
ities, criteria definition, scoring assumptions and final ranking. The use of both WSM and
TOPSIS allows for the recommendation to be checked through two different aggregation logics:
weighted compensation and distance from the ideal solution. The convergence between the
methods strengthens the internal consistency of the result and improves the communicability
of the evaluation process to public decision-makers and non-technical stakeholders.

At the same time, the methodology should be interpreted as an ex ante decision-
support tool, not as a definitive design prescription. Its main function is to structure the
decision problem, make assumptions explicit and support comparison among alterna-
tives before implementation. This is particularly relevant in minor historical settlements,
where regeneration decisions often involve scarce resources, uncertain demand, weak
management capacity and multiple forms of fragility. In these contexts, MCDA can help
decision-makers avoid purely narrative or intuition-based choices by clarifying the trade-
offs among social, cultural, technical and economic dimensions.

5.3. Transferability, Limitations and Future Developments

The framework is transferable to other fragile historical settlements, provided that the
criteria, weights and performance scores are adapted to the specific context. The general
logic of the model can be replicated, but the evaluation matrix should always be locally
grounded. In another case study, for example, the relative importance of tourism, local
services, environmental protection, safety or financial autonomy may differ substantially.
Transferability, therefore, concerns the structure of the decision-support process rather than
the specific ranking obtained for Craco.

Some limitations must also be acknowledged. The performance scores are based
on ex-ante proxies and informed judgement, and therefore they should be refined when
more detailed technical, economic or managerial data become available. The questionnaire
data were used to support preference elicitation rather than to provide a statistically
representative account of the entire population. Moreover, although the convergence
between WSM and TOPSIS increases the consistency of the result, further robustness
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checks would be useful. Future developments should include sensitivity analyses on
weights and scores, stakeholder-segmented weighting systems and policy scenarios, such
as social-first, heritage-first or finance-first configurations.

6. Conclusions

This study contributes to the debate on heritage-led regeneration by proposing an
MCDA-based framework for the ex ante evaluation of adaptive reuse strategies in fragile
historical settlements. The main insight is that the reuse of abandoned or underused
heritage assets should be treated as a multi-objective decision problem rather than as a
merely architectural or functional choice. In such contexts, the selection of a new use
must simultaneously consider compatibility with the building, the capacity to generate
continuity of presence, social value, cultural activation, economic feasibility and long-term
management conditions.

The proposed framework shows how different sources of information can be integrated
into a transparent decision-support process. Contextual diagnosis, stakeholder preferences,
institutional priorities, SWOT-based criteria and performance scoring can be connected
within a single evaluation workflow. This structure allows decision-makers to compare
alternative scenarios, understand the trade-offs among them and justify the preferred
option in a more traceable way.

Beyond the specific case analysed, the study suggests that multifunctional adaptive
reuse strategies may be particularly appropriate for fragile minor settlements when they
are able to combine local services, visitor reception, cultural programming and operational
sustainability. In these contexts, protection cannot be reduced to physical conservation
alone. Heritage protection also depends on use, presence, maintenance, surveillance, social
recognition and the existence of actors capable of managing the asset over time.

The framework can be applied to other historical settlements affected by abandon-
ment, depopulation, infrastructural weakness or environmental fragility. Its transferability
depends on adapting criteria, weights and scoring rules to the specific territorial and in-
stitutional context. For this reason, the framework should be understood as a replicable
evaluation protocol rather than as a fixed set of indicators or preferences.

Future research should strengthen the robustness of the approach through sensitivity
analysis, alternative policy scenarios and more detailed economic-management data [31-33].
Additional applications to different heritage contexts would also help test the capacity of the
framework to support public administrations, heritage managers and local communities in
selecting adaptive reuse strategies that are socially useful and operationally feasible [32,34-36].

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390 /urbansci10070364/s1, Table S1. Operational definitions of the
criteria, the metrics/evaluation scales, the direction (benefit/cost) and the data source (survey, expert
judgement, proxy); Table S2. Performance matrix (raw scores) and weights; Table S3. Harmonised
performance matrix (C1 rescaled to 1-5) and WSM; Table S4. TOPSIS closeness coefficients under
Distributive normalisation (DN); Table S5. TOPSIS closeness coefficients under Ideal normalisation
(IN); Table S6. Weight structure and source.
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