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Abstract: In recent years, the adaptive reuse of abandoned and underutilized cultural heritage has
proven to be a sustainable winning strategy for the implementation of a new model of urban devel-
opment centered on the principles of the circular economy. Cultural heritage, therefore, represents
the entry point for the implementation of this new urban development model, and adaptive reuse
practices, if integrated into strategic visions, can represent a driver to trigger a transition towards
completely circular sustainability processes. However, resource allocation decisions for the adaptive
reuse of assets require significant investments in the face of scarce available resources and invest-
ment projects characterized by high uncertainties. In this context, multiple-criteria approaches pro-
vide an adequate theoretical and methodological framework to address the complexity characteriz-
ing the adaptive reuse strategies of cultural heritage, with specific attention to adaptive reuse strat-
egies of unused public assets of abandoned industrial heritage. This paper fits into this line of re-
search by proposing a multi-criteria decision-making approach capable of supporting the decision-
maker in optimizing investment choices for a more efficient allocation of public resources. In detail,
applying A’'WOT analysis to support decisions allows for classifying adaptive reuse strategies and
establishing intervention priorities, especially in fragile and vulnerable contexts. The results provide
useful information for the complex decision-making phase relating to the preliminary feasibility of
interventions and the subsequent verification of their financial sustainability. In detail, the applica-
tion of A"WOT analysis to supporting decisions allows for classifying adaptive reuse strategies and
establishing intervention priorities, especially in fragile and vulnerable contexts. The results pro-
vide useful information for the complex decision-making phase relating to the preliminary feasibil-
ity of project intervention and subsequent verification of its financial sustainability.

Keywords: abandoned industrial heritage; adaptive reuse strategies; multi-criteria decision aid;
A’WOT analysis

1. Introduction

Some consequences of the linear economy, the model of economic growth that has
characterized the last 150 years and which is based on the concept “from the cradle to the
grave” or on the process of “taking, producing, using, throwing away”, can be found in
the declaration of the 2019 Global Footprint Network [1]. The Earth system is also under
pressure from the excessive concentration of COz, the pollution of groundwater and the
environment, the increase in average temperatures, and the consequent loss of biodiver-
sity. This paradigm is putting under pressure two limits that underlie humanity’s well-
being: the ecological ceiling, composed of the nine “planetary boundaries” presented in
2009 by Rockstrom [2,3] and defined as a safe operating space in which to act without
compromising the future of the planet, and the social base, which specifies the vital needs
that everyone must be able to satisfy [4]. A profound change is therefore needed to change
the image of progress that allows us to thrive in a safe zone within these two borders. This
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need was also acknowledged by the UN, which in 2015 approved 17 objectives for sus-
tainable development with 169 related indicators, divided into three areas: biosphere,
rights, and economy.

The circular economy represents a useful model for bringing the current system of
disequilibrium back towards a balance that can optimize resources, starting from the
awareness that resources are scarce and precious. Defined in 2012 by the Ellen McArthur
Foundation, the circular economy is “a generic term to define an economy designed to be
able to regenerate itself. In an economy, there are two types of material flows: biological
ones, capable of being reintegrated into the biosphere, and technical ones, destined to be
revalued without entering the biosphere” [5]. This economic model, therefore, aims to
preserve and increase natural capital, optimize the yield of natural resources, and erase
negative externalities through maintenance, reuse, re-functionalization, and recycling ac-
tions.

The urban layout and architecture represent two crucial areas in which to apply these
principles to initiate the change of course. According to the report “World Urbanization
Prospects 2018”, presented by the UN [6], 55% of the world’s population lives in cities and
this figure is increasing (it is expected that in 2050, the percentage will be equal to 70%);
80% of global Gross Domestic Product (GDP) is generated in cities, where over 70% of
global greenhouse gas emissions are produced, 50% of global waste is created, and two-
thirds of the world’s energy is consumed. Applying the principles of the circular economy
would make it possible to reduce their environmental footprint on the planet, bringing
enormous advantages and favoring the emergence of thriving, livable, and resilient cities
(see General States of the green economy [7]). Therefore, there are six main targets for
urban transformations can be made that can be managed locally and can have a significant
impact: buildings, energy, water, transport, food, and products [8]. It is necessary to
change the way that they are planned, designed, and financed and the way that they are
created, used, and reused to safeguard and increase three fundamental capitals: natural,
social, and cultural. These capitals ensure sustainable economic development, high qual-
ity of life, and wise management of natural resources.

Architecture also faces important challenges for creating a more sustainable future
[9,10]. The construction sector is responsible for more than a third of the global consump-
tion of resources, and waste deriving from urban construction and demolition together
with municipal solid waste represents as much as 40% of the total. Furthermore, the emis-
sion of CO: into the atmosphere is also substantial and is linked to the energy production
necessary for the use of buildings, which represents almost 30% of global production [11].
Considering this scenario, the goals of architecture are to improve urban land use by re-
ducing the need for new construction and decreasing construction and operating costs,
increasing resource efficiency, strengthening the local economy, and improving social and
environmental conditions [12]. Adopting circular principles in construction can bring nu-
merous benefits to this sector by reducing its impact. The construction industry, therefore,
plays a crucial role in human well-being and environmental impact and faces one of the
most ambitious challenges in the fight against land consumption.

According to these principles, long-term adaptive reuse is part of circular economy
processes, as it allows the city to be reorganized through urban development that is no
longer linked to settlement growth but involves intervening in the existing heritage to
lengthen the life cycle of assets as much as possible through their re-functionalization
[13,14]. Adaptive reuse of buildings can revitalize neighborhoods and generate environ-
mental benefits by following sustainable urban planning that reduces land take and
sprawl, optimizing the supply of raw materials and resources, as well as revitalizing ur-
ban areas through new creative/productive activities and new socio-economic actors. In-
tervening in heritage, with or without cultural recognition, brings with it benefits that go
beyond the project itself but also have repercussions in the economic, social, and environ-
mental fields [13,14].
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Specifically, adaptive reuse is a term of Anglo-Saxon origin that describes interven-
tion in an existing building, area, or infrastructure to counteract the obsolescence of the
building or a state of abandonment caused by the disposal of its function by adapting it
to the needs of new activity [15-17]. The term contains two different meanings: re-func-
tionalization, which involves interventions on the building to make it functional again,
and conversion, or a change in the function performed. The main objective of adaptive
reuse is to change the characteristics of a space based on its changed context, extending
the life cycle of buildings with a view to sustainability with minimal interventions of graft-
ing, integration, parasitic architecture, or subtraction. It is essential to know how to rein-
terpret space that was designed for other functions in a resilient and reversible manner
and to maintain an openness to future changes in response to possible socio-economic
evolutions, thus giving the city an easier way to reorganize itself [13,14,18].

Furthermore, successful adaptive reuse also intervenes by revitalizing the local eco-
nomic system, with positive results at an urban, environmental, and social level [19]. In
particular, adaptive reuse has the potential to regenerate the social component, improve
the well-being and quality of communities, and enhance human relationships beyond
those purely of economic exchange that reflect dignity and human rights from a relational
perspective; a known example that originated from these dynamics is the “The High Line”
project in New York by architects Diller Scofidio+Renfro, a reuse initiative that started
from the desire of residents, gathered in opposition associations, to prevent the demolition
of an elevated railway line, proposing its redevelopment into an urban park [13,14].

This stance and sense of responsibility, which arises from society towards common
goods to restore their identity and dignity, recalls the concept of care understood as a
“cultural and governance paradigm that comes out of the house and offers particularly
necessary tools to the contemporary city” [20]. Care can acquire a political value by be-
coming one of how citizens, increasingly distant from politics and institutions, fill and
bring to life the public space with an invisible but invaluable added value consisting in
the reconstruction and strengthening of community ties, in the creation of social capital,
integration, cohesion, and a sense of belonging. The local care work on the territory, and
its maintenance, are the precondition for the survival of the entire economic, social, and
political system built by human civilization [21].

Furthermore, in 2018, adaptive reuse was an intervention approach recognized at the
European level in the context of the European year of cultural heritage, during which the
challenges and quality principles on the reuse of heritage were identified and then re-
ported in “Adaptive re-use of the built heritage: Preserving and enhancing the values of
our built heritage for future generations” [22].

Greater attention to the adaptive reuse of heritage combined with the awareness of
the key role that industrial heritage can play in regenerative urban processes for sustain-
able development, as a conscious process of production of new values, originates from the
growing sensitivity and concern for the consumption of territory. From this perspective,
adaptive reuse is a promising strategy to preserve a building and its historical significance
as a compromise between the preservation of symbolic values and the adaptation to new
economically useful alternatives.

However, it should be noted that investment decisions for adaptive reuse of heritage,
especially when these concern cultural heritage, are by nature complex and therefore re-
quire high costs and large investments, but are faced with scarce available resources and
investment projects characterized by high uncertainties, which discourage investment by
public and private entities [9,10,13-19].

In this context, this paper provides an evaluation framework based on Multi-Criteria
Analysis (AMC), able to support the decision-maker in optimizing investment choices for
the efficient allocation of public resources, with specific attention to adaptive reuse strat-
egies of unused assets of abandoned industrial heritage, especially in fragile and vulner-
able contexts [13,14].
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The complexity that characterizes heritage reuse strategies must necessarily be ad-
dressed through Multi-Criteria Decision Aid (MCDA) methodologies, as they are capable
of representing and managing the complexity of decision-making processes and the mul-
tiple dimensions of a project, the comparative evaluation between alternative projects ac-
cording to more criteria simultaneously, and the consideration of the views of the different
actors involved in the decision-making process. Above all, MCDA contributes to the def-
inition of strategies, objectives, and intervention actions to reach shared decisions and
choices [23-27].

In particular, this paper fits into this trend in the literature by proposing an A’"WOT
analysis, a mixed AHP-SWOT (or A’'WOT) method that combines Hierarchical Process
Analysis (AHP) and SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis.

The application of A’WOT analysis to the case study can provide a theoretical and
methodological framework for classifying adaptive reuse strategies and establishing in-
tervention priorities in the decision-making processes of adaptive reuse for the valoriza-
tion of abandoned industrial cultural heritage and to build shared and sustainable devel-
opment scenarios in vulnerable contexts [28-31].

The evaluation process is aimed at understanding and evaluating the related material
and immaterial effects, which is useful for defining the potential and priorities of inter-
vention in some areas of the heritage in question and defining new successful sustainable
strategies from the perspective of a circular economy [5-8].

The results provide useful information for the complex decision-making phase as it
relates to the preliminary feasibility of a project intervention and the subsequent verifica-
tion of its financial sustainability.

This paper is organized as follows. Section 2 provides the theoretical basis of the eval-
uation approach implemented here (A’"WOT method). Section 3 illustrates the AWOT
model through a real case study, related to adaptive reuse strategies of abandoned indus-
trial heritage in Southern Italy. Section 4 presents the results obtained from the application
of the model. Section 5 discusses the results, and Section 6 provides conclusions and pro-
poses some prospects for the future development of the research.

2. Materials and Methods

The research aims to contribute to the stream of studies concerning urban regenera-
tion strategies from a circular economy perspective that considers the adaptive reuse of
the abandoned cultural and industrial heritage of some areas located in a vulnerable ur-
ban context: the city of Reggio Calabria. It is propose a decision-making aid approach to
classify adaptive reuse strategies and enhance those places capable of expressing cultural
and symbolic values where the ability to combine subjective interests and social values is
clearly expressed. New investments in the city make it possible to increase its value
through the combination of beauty, creativity, knowledge, social milieu, and economy.
Urban strategies, focused on promoting human development, can foster economic
productivity and at the same time determine the attractiveness and competitive character
of the city. Orienting strategic choices and selecting actions capable of managing/preserv-
ing/enhancing even the physical urban space. All are capable of promoting a positive sum
game (win-win) that can feed a virtuous and sustainable process aimed at establishing
intervention priorities for the optimal allocation of increasingly scarce public resources
[13,14].

Transformation operations on an urban and architectural scale often constitute com-
plex and problematic situations due to the presence of multiple objectives or different ac-
tors who must interact with each other (e.g., owners, investors, and decision-makers). For
this reason, evaluation methods are used to support decisions that can be monetary and
benefit from quantitative—qualitative analysis methods. The latter methods are known as
Multi-Criteria Analysis (AMC) or Multi-Criteria Decision Analysis (MCDA) and aim to
help decision-makers deal with decision-making problems characterized by multiple
points of view, objectives, and/or limited structuring. These methods can handle many
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complex dimensions, and data of different natures (quantitative and qualitative) are use-
ful for structuring an evaluation process capable of incorporating and managing the con-
flict between different objectives, deducing priorities, and supporting the decision-maker
in the final choice between different option alternatives [23-27].

In detail, the research illustrates the different methods and techniques of a new
A’WOT multi-methodological approach that is based on the combined use of a SWOT
analysis and an AHP multi-criteria analysis and that allows for tackling complex decision-
making that is characterized by multiple variables and a high level of uncertainty for the
implementation of adaptive reuse strategies of abandoned cultural and industrial heritage
in vulnerable contexts [28-30]. The experimental approach was applied to a real case con-
cerning the classification of adaptive reuse strategies of some areas of the abandoned cul-
tural/industrial heritage of the metropolitan city of Reggio Calabria, in Southern Italy.

2.1. SWOT Analysis

SWOT analysis (also known as the SWOT matrix) is an acronym for defining
Strengths, Weaknesses, Opportunities, and Threats. This analysis is based on a procedure
for collecting data and information on a specific problem to organize the decision-making
process.

Generally, the analysis technique is used in strategic planning. This analysis was de-
veloped fifty years ago by Albert Humphrey of Stanford University [28]. Initially, the pur-
pose of the analysis was to support the definition of business strategies in highly compet-
itive contexts. Subsequently, in the 1980s, it was used to support public intervention deci-
sions to analyze alternative development scenarios. Today, however, the SWOT analysis
has been extended to more fields to support choices that concern more actors [28].

SWOT can be used as an ex ante analysis if it takes place early in the decision-making
process, because it illustrates the guidelines for pursuing the project. In some cases, it can
be developed in an intermediate phase to verify whether, based on the changes that have
occurred in a given context, the lines of action identified are still pertinent, providing a
tool for deciding on changes to the program; it can also be used at the end of the decision-
making process to contextualize the final results [28].

It has also been recognized that SWOT analysis can enable the development of in-
depth knowledge on the territorial and socio-economic context of an investigation, and it
can be useful for directing design strategies.

There are two methods for structuring a SWOT analysis. The first is at the table,
where the points are determined by the researcher based on context data; here, the risk
lies in the possible production of an overly simplified and subjective reality or an objective
evaluation if only experts participate in the analysis. The second method, on the other
hand, is conducted with working or participatory groups, where there is the involvement
of experts and stakeholders for the relevant data.

Once the goal and the development scenario have been defined, the purpose of the
analysis is to define the Strengths, Weaknesses, Opportunities, and Threats [23-26,28]. The
Strengths are all the positive aspects, representing the potential of the area destined for
transformation, and are therefore useful for the success of the project/program. Weak-
nesses are the aspects that represent an obstacle to the success of the project and are con-
sidered critical issues. Opportunities are all external aspects that can be exploited to im-
prove the project. Threats are impacts that pose risks to transformation. Strengths and
Weaknesses are defined as internal aspects of the analysis context. They involve the
adopted policy and scenario, and thus, they can positively or negatively influence the pro-
cess and can be modified. Opportunities and Threats are considered external aspects of
the problem under analysis and condition actions with positive or negative implications
and cannot be modified. The analysis is graphically represented by a square matrix orga-
nized into four sections which collect the identified characteristics. The internal aspects
(Strengths and Weaknesses) are inserted in the upper part, while the external ones (Op-
portunities and Threats) are located in the lower part.
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SWOT analysis allows the designer to check whether it is possible to achieve the set
goal. If it is not possible, it will be necessary to revise the objective and repeat the analysis
process. If, on the other hand, the goal is achievable, the analysis acts as an input for the
development of design strategies. The development of design strategies implies the for-
mulation of the following questions: “How to exploit the Strengths? How to fix Weak-
nesses? How to take advantage of the Opportunities? How to deal with Threats?” The
weakness, therefore, of SWOT analysis is the lack of a global view of the four groups of
the analysis, since they are not related to each other. This does not allow giving a positive
or negative judgment to the whole and does not allow modifications to improve; there-
fore, the analysis remains neutral and simplified for the final judgment [29-31].

To overcome these disadvantages, Kurttila et al. [29-31] proposed the A’"WOT anal-
ysis, a hybrid method that arose from an integration of SWOT analysis and Multi-Criteria
Analysis as the Analytic Hierarchy Process (AHP), a multi-criteria technique proposed by
Saaty in the 1980s [32].

2.2. Analytic Hierarchy Process (AHP Analysis)

The main multi-criteria models are many, but in this study, the AHP multi-criteria
analysis was deepened and integrated with the SWOT analysis.

The Analytic Hierarchy Process, AHP, is part of the Multi-Criteria Analysis family
and is a fairly consolidated technique that finds application in complex assessments to
define the priority and feasibility of plans and projects of different natures and content
[33,34]. AHP is a technique that provides support in choosing among different alternatives
with different objectives and criteria [35-41].

The AHP was developed by the American scholar T.L. Saaty [32,34] and is a flexible
and quantitative method that outlines a procedure for breaking down complex problems,
which can be represented according to a hierarchical structure [32,34].

The AHP is a tool for analyzing political, economic, and technological problems
based on the possibility of linking information to obtain decisions, and in particular, it is
recognized as an effective support method for decision-making processes in the field of
urban and territorial transformations. The AHP breaks down complex problems to organ-
ize them into more understandable sub-problems and allows decision-makers to evaluate
and define a preferability ranking of different alternatives via pairwise comparison.

The different contexts in which the AHP can be applied include the creation of a list
of priorities, the choice of the best policy, the optimal allocation of resources, the predic-
tion of results and time dependencies, the assessment of risks, and strategic planning [37].

The AHP is based on three fundamental principles:

e The first is the identification of the objective and the breakdown of the complex prob-
lem according to a hierarchical tree, with criteria, sub-criteria, and alternatives. The
hierarchical decomposition moves from top to bottom, starting from the objec-
tive/goal and gradually adding the criteria, sub-criteria, and finally, alternatives.

e  The second is the principle of comparative judgments; i.e., the criteria are compared
two by two to the corresponding group, which is considered from time to time as a
comparison criterion. This is done to answer the question, “Which of the two ele-
ments is more important than a certain criterion, and by how much?”

e  Criteria, sub-criteria, and the relative importance of the alternatives are determined
through pairwise comparisons expressed in semantic judgments converted into nu-
merical values according to the Saaty fundamental scale [32].

Finally, the numerical values established must be entered into a square, symmetrical,
and reciprocal matrix of pairwise comparison of the elements, which are determined at
each level of the hierarchy. The Consistency Index (CI) is then calculated (1), where A is
the maximum value of the eigenvector of the pairwise comparison:

CI = Amax - n/n-1 (1)
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Later, the Random consistency Index (RI)—the consistency value of the matrix—is
defined. The ratio between CI and CR (2) must be less than 0.1 [39].

CR = CI/RI @)

2.3. AAWQOT Method

The A’WOT method is a hybrid tool that combines two commonly used techniques,
SWOT and AHP, which are used in complex evaluation processes to define intervention
or development strategies. Many applications of this model have been identified in the
literature in the field of protected areas [29-31,42]. The union of the two techniques allows
for a more analytical determination and evaluation of the the priorities of the internal and
external factors that belong to the groups of “strength”, “weakness”, “opportunities” and
“threats” of the SWOT analysis to make them measurable and improve the quantitative
information basis of strategic planning processes or the evaluation of alternative interven-
tion scenarios [25].

The connection of the two methods, SWOT and AHP, as applied to the case study
produced analytically determined priorities, providing quantitative information for the
factors included in the SWOT analysis and making them commensurable using the
method of eigenvalues to pairwise comparisons. The decision-maker was thus enabled to
reflect on the weight of the factors and analyze the situation in a more precise way, making
it possible to intervene on future weaknesses or threats [29-31].

Therefore, according to Kurttila et al. [30], the first step to structure the A’WOT hy-
brid model is to carry out the SWOT analysis by detecting the factors of the external and
internal environment, identified as Strengths, Weaknesses, Opportunities, and Threats.
Then, using the AHP, pairwise comparisons are made between the SWOT groups and
between the various items within each SWOT group. Through these comparisons, it is
possible to evaluate which of the two compared factors is more important and by how
much. In this way, the mutual priorities of the factors are calculated and the respective
local and global weights are measured, thus indicating the best strategy to integrate ex-
ternal and internal factors [30,31].

In SWOT analysis, the sub-criteria are compared in pairs with the following ques-
tions: “Which of these two elements gives greater importance to the criterion of strength
(or Weakness, Opportunity, Threat)? And to what extent?”. The values are interpreted
according to the Saaty scale, a scale ranging from 1 to 9, where 1 indicates that the two
elements are equally important, while 9 indicates the greatest importance. These compar-
isons are interpreted into numbers and calculated using the eigenvector method.

To compare SWOT criteria, the questions are as follows: “Which of the two criteria is
more important than the other on a scale of 1 to 9?”. In this step, the priorities of the groups
are calculated with the eigenvector method as well. The factor with the most importance
is chosen to represent his group. The four factors are then compared with each other to
obtain relative priorities. These are used to calculate global priorities. The calculation s
conducted by multiplying the local priorities of the factors, defined in the previous step,
by the value of the corresponding scale factor of the SWOT group [30].

In this way, the reciprocal priorities of the factors are calculated and the respective
local and global weights are measured, which indicates the best strategy to integrate ex-
ternal and internal factors [30,42]. The mutual priorities of the factors are determined by
the stakeholders, directly and indirectly, involved in the decision-making process [43].

Finally, in the last phase, the final ranking is obtained, with the ranking of the alter-
natives passed through a weighted-sum aggregation procedure from the bottom to the
top of the hierarchical levels. Thus, with the A’"WOT model, the information bases of the
strategic planning process are improved over those obtained using ordinary SWOT anal-
ysis alone, because the use of pairwise comparisons directs the decision-maker to priori-
tize the weights of the various analytical targets of the situation in a more precise and
detailed way [42].
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3. Application

The present study investigated the reuse of abandoned cultural and industrial herit-
age in Southern Italy. In particular, some disused industrial areas have been identified in
the metropolitan city of Reggio Calabria in Calabria (Figure 1). These areas have charac-
teristics that mark their past and present. In fact, in these areas, there are buildings that
housed industrial activities in different sectors that were of significant importance in Reg-
gio Calabria’s past but had been abandoned by the mid-twentieth century, shifting from
being resources to problems to be addressed.

In particular, these assets are located in urban contexts in the city with a degree of
material and social disadvantage, “high” social vulnerability, and uncertainty; they are
liable to transform into places of real economic and social hardship (a greater incidence of
large families or families made up only of the elderly, single parents, young people who
do not study and do not work, adults without educational qualifications or illiterates,
families in economic hardship or who live in overcrowded houses). There is also social
exclusion, forms of material deprivation and fragility that differ from economic poverty
and extreme hardship as such, and deficiencies with respect to social ties, housing sys-
tems, training or work, and social integration. These are factors that contribute to material
hardship and reduce resident ability to face difficulties (e.g., economic) [44].

However, no-longer-useful areas such as these have also been the subject of interest
in various cities” regeneration and redevelopment plans. This heritage, left to decay, no
longer being occupied allows for the introduction of new functions and destinations. Var-
ious stakeholders, public decision-makers, and private investors now discuss the potential
for reusing abandoned industrial buildings for various purposes. The planning of inter-
ventions for the enhancement and reuse of this heritage would make it possible to re-
value such spaces, offering innovative services and activities by redeveloping and return-
ing these old, abandoned industrial buildings to the city.

Furthermore, the enhancement of this heritage could be a driving force for the regen-
eration of the territory, attracting new visitors and bringing benefits to the local inhabit-
ants in the environmental, economic, and social dimensions.

2. MATTATOIO -
3 VIA SAN PIETHU

VIA SAN GIORGIO EXTM'-
38 100494 15.651108 =

Figure 1. Case studies of industrial heritage in vulnerable contexts. (1. Fiera; 2. Mattatoio; 3. Agru-
mario; 4. Polveriera).
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A'WOT Implementation

Given the scarcity of public resources and according to the research objectives, was
developed a hybrid A’"WOT decision aid model to classify adaptive reuse strategies of
disused cultural and industrial heritage.

In detail, the decision-making aid process is useful for classifying and defining inter-
vention priorities for the four study areas, based on their potential reuse, with the aim to
implement a successful valorization strategy. The industrial areas were ranked in terms
of priorities for a potential successful reuse intervention, from best to worst.

To this end, the evaluation model was structured in three steps.

In the first step, a SWOT analysis was implemented and the decision problem, con-
cerning the areas under study, was structured via SWOT matrix. In particular, the
Strengths, Weaknesses, Opportunities, and Threats (SWOT) categories were further rep-
resented in specific sub-criteria to evaluate the key aspects of the assets of the analyzed
heritage.

To define a preliminary structure of the SWOT matrix and identify the most relevant
SWOT factors of the internal environment (Strengths and Weaknesses) and the external
environment (Opportunities and Threats), an extensive review of the literature on the val-
orization of the heritage under study was also conducted. Subsequently, the final struc-
ture of the SWOT analysis (Table 1) was defined through direct interviews with an expert
panel composed of experts with specific skills in the field of restoration, architecture,
structural analysis, and economic evaluation.

Table 1. SWOT matrix ‘Fiera” area.

Strengths (S) Weaknesses (W)
S1. Proximity to public transport lines or bus stops to reach the ar- W1. Investment costs, maintenance, and management property
eas reuse
S2. Current conservation of the property W2. Current property ownership
S3. Historical/cultural value of the property W3. Current destination and conditions of abandonment area
Opportunities (O) Threats (T)
O1. Easy access to public infrastructure and services T1. Degradation of the built environment
O2. Flexibility to new functions of the original structures T2. Financial risks (funds/potential investors)
O3. Environmental quality of the context T3. Regulatory risks on potential building interventions

Source: the authors.

Then, based on the aforementioned structure, four SWOT matrices were compiled,
one for each asset under investigation. As an example, Table 1 shows the SWOT matrix
that was constructed for the area ‘Fiera’.

In the second step, the AHP [32] was implemented to allow the decision-maker to
analyze and evaluate the different alternatives and also to adequately manage complex
choices according to the preferences of the stakeholders [34]. Following the AHP method-
ology, the SWOT factors were organized according to a hierarchical dominance decision
tree (Figure 2), where the top contained the general objective/goal (classify the interven-
tion priorities of reuse for the potential of each area for the implementation of effective
and circular/sustainable valorization strategies), and below the objective, the criteria
(SWOT categories) and sub-criteria (SWOT factors) were arranged in order of level. Fi-
nally the lower part of the hierarchical tree contained the alternatives, which were evalu-
ated to define their final ranking for the decision-making objective.
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Figure 2. AYWOT —structuring the decision problem.

After the subdivision of the problem into levels and sub-levels, the relative im-
portance of each level of the hierarchy was defined according to the method of pairwise
comparison with the corresponding element of a higher order, considered from time to
time. This helped to establish which element was more important and to what extent.

In detail, relative importance at the level of criteria (SWOT categories) was first eval-
uated, followed by relative importance at the level of sub-criteria (SWOT factors). Stake-
holders’ preferences were obtained using a questionnaire in which pairwise comparisons
were made between the SWOT categories and between the SWOT factors of each category.
Through these comparisons, the importance of each element compared to the others was
established; scores on the Saaty scale were used for assessment.vEach expert that was in-
volved in the panel was asked to reply to questions for all pairwise comparisons concern-
ing the relative importance of SWOT categories and SWOT factors.

Figures 3 and 4 show, respectively, an example of questions to which the experts
were asked to give their preferences or the evaluation of categories and SWOT factors.
Through the following question: “Which of the two elements is more important than a
certain criterion, and by how much?”, it was possible to establish a binary preference re-
lationship between the two elements, which led to assigning a positive real number taken
from a 9-point Saaty fundamental scale [34].

Which of the two criteria do you consider more important with reference fo the definition of the potential valorization of the abandoned
industrial areas of Reggio Calabria? And to what extent?

Strengths [o]s[7]e[s5]a]a]a]1]2]3]a[s5]6][7]8]0] Threats

Figure 3. Preference assessing for SWOT categories.

With reference to Strengths which of the two factors (i.e. sub-criteria) do you think is more important? And to what extent?

Praximftytopubblictmsport‘ 9 { 8 | 7 [ 6 ] 5 [ 4 ] 3 | 2 ] 1 | 2 } 3 ‘ 4 I 5 ‘ 6 IT‘ 8 | 9 | Historical/ Cultural value

Figure 4. Preference assessing for SWOT factors.

After distributing the questionnaires that contained all the questions on pairwise
comparisons to the stakeholders and processing the information collected, the priorities
of both the categories and the SWOT factors were calculated (see Section 4. Results).

For the specific technical evaluation of the alternatives (study areas), similar pairwise
comparison questions were subsequently structured and submitted to a panel of three
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experts who expressed their opinion for each alternative with respect to each selected fac-
tor (sub-criterion) and evaluated each factor against the SWOT categories (criteria).

For example, Figures 5 and 6 show two of the questions posed to the expert panel: if
one alternative is more preferred, among others, does it mean that that alternative can
maximize the Strengths and Opportunities (S/O) elements and minimize the Weaknesses
and Threats (W/T) elements?

With reference to the maximization of proximity to public transport, which of the two areas do you think is preferable? And to what extent?

Polverieta [o]s][7]6]s]afa]2]1[2]3]als]6l[7]8]09] Fiera

Figure 5. Preference assessing for the evaluation of the alternatives with respect to sub-criteria “ac-
cessibility”.

With reference to the minimization of threats related fo the Degradation of the built environment, which of the two areas do you think is
preferable? And to what extent?

Fiera [o]s]7]6]s]ala]a]s]2]a]als]s]7]s]2] Mattatoio

Figure 6. Preference assessing for the evaluation of the alternatives for sub-criteria “relationship
with the context”.

In the last step, applying the principle of hierarchical decomposition of AHP, the fol-
lowing were calculated: (i) the priorities of the decision alternatives for each criterion; (ii)
the global absolute ranking (priority) of the decision alternatives, for which the specific
weights of each alternative were multiplied by the weights of each SWOT category and
related factors (see Section 4. Results).

4. Results

The implementation of the model was supported by the software ‘SuperDecision’.
Once the SWOT matrix was built, the different factors were further specified in twelve
sub-criteria, and the hierarchical structure of the AHP model was defined. The hierar-
chical structure was built using the “SuperDecision” software, which sees the main objec-
tive linked to the cluster of four criteria (Strengths, Weaknesses, Opportunities, and
Threats) and the respective sub-criteria, previously selected for the evaluation of the al-
ternatives (Figure 7).

Super Decisions Wain Windiss. developer s0msd
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Figure 7. Screenshot from the SuperDecision program. Hierarchical structure representation of “ob-

vou

jective”, “criteria”, and “sub-criteria” of the decision problem.
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The elements of the SWOT analysis were then pairwise compared to each other to
determine judgments of importance.

By applying the A“WOT method, a focus group composed of experts was organized
to perform the pair comparisons. This was possible by using brainstorming activities [23—
27], where the experts, based on the formulations of the questionnaire, expressed their
preferences and judgments of importance on the various factors, using a numerical scale
to determine the hierarchies of the SWOT analysis criteria.

In the pairwise comparison process, the nodes that need to be pairwise compared are
always all in the same cluster and are compared against their parent: the node to which
they are connected. This translates into “local priorities”. Each sub-criterion is assigned a
judgment of importance through the principle of pairwise comparisons according to the
Saaty scale. The pairwise comparison process is presented in questionnaire format and
the judgments to be used in the pairwise comparison matrices are derived from expert
opinion through the organization of a focus group. The discussion among the various ex-
perts is supported by a moderator who facilitated the process of reaching a consensus on
the final series of weights. The scores obtained on the 1-9 scale represent the numerical
value to be used in the pairwise comparison matrices provided by the model.

Once this procedure has been performed for all the criteria and each pairwise com-
parison is analyzed, the geometric mean of the overall expert judgments yields final series
of weights [39—43] related to all factors (Table 2), calculated using the SuperDecision soft-
ware package (version 3.2). Furthermore, it is possible to verify the consistency index of
each pairwise comparison matrix, which is calculated automatically by the software. For
each comparison matrix, to verify the logical inconsistency of the expert judgments, the
Consistency Ratio (CR) was automatically calculated. The result was less than 0.10, prov-
ing that all judgments were consistent [45].

As can be noted from Table 2, the criteria and sub-criteria priorities represent the
relative importance of factors affecting the parent node’s SWOT category. Furthermore, it
is also easily verifiable that in the implementation of the strategy, the factors that had
greater weight over the others belong to the SWOT group “Opportunities” (0.439), with a
prevalence of the sub-criterion “O3. Environmental quality of the context” (0.709), fol-
lowed by “O2. Flexibility to new functions of the original structures” (0.179) and by “O1.
Easy access to public infrastructure and services” (0.112). These were followed by the
SWOT group “Strengths” (0.362) with the related sub-criteria “S1. Proximity to public
transport lines or bus stops to reach the areas” (0.124), “S2. Current conservation of prop-
erty” (0.156), and “S1. Proximity to public transport lines or bus stops to reach the areas”
(0.124). In last place was the SWOT group “Weaknesses” (0.069).

Finally, note that the highest priority for the Strengths and Opportunities factors pos-
itively encourages the achievement of goals, while a high value for Weaknesses and
Threats negatively affects the achievement of objectives.

Table 2. Determining global priorities of the criteria and sub-criteria of SWOT analysis.

. Priorit . Priori
Criteria Criteriz Sub-Criteria Sub- Ctl}',iteria
S1. Proximity to public transport lines or bus stops to reach the areas 0.124
Strengths 0.362 S2. Current conservation of the property 0.156
S3. Historical/cultural value of the property 0.720
W1. Investment costs, maintenance, and management property reuse 0.258
Weaknesses 0.069 W2. Current property ownership 0.128
W3. Current destination and conditions of abandonment area 0.615
O1. Easy access to public infrastructure and services 0.112
Opportunities 0.439 O2. Flexibility to new functions of the original structures 0.179
03. Environmental quality of the context 0.709
T1. Degradation of the built environment 0.288
Threats 0.130 T2. Financial risks (funds/potential investors) 0.598

T3. Regulatory risks on potential building interventions 0.115
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Table 3 illustrates the final classification of the alternatives and the global priorities
for each sub-criterion and the final classification of the alternatives.

Table 3. Final classification of the alternatives and determining of global priorities.

Criteria Sub-Criteria FIERA POLVERIERA AGRUMARIA MATTATOIO
S1. Proximity to public transport lines or bus stops 0.369 0.062 0.434 0.135
Strengths S2. Current conservation of the property 0.066 0.060 0.571 0.203
S3. Historical/cultural value of the property 0.250 0.250 0.250 0.250
W1. Investment costs, maintenance, and management 0.051 0.422 0.104 0.422
Weaknesses ~ W2. Current property ownership 0.406 0.476 0.068 0.030
W3. Current destination and conditions area 0.446 0.046 0.065 0.043
O1. Easy access to public infrastructure and services 0.522 0.137 0.182 0.149
Opportunities O2. Flexibility to new functions of the original structures 0.410 0.060 0.072 0.061
0O3. Environmental quality of the context 0.483 0.076 0.288 0.153
T1. Degradation of the built environment 0.198 0.507 0.069 0.225
Threats T2. Financial risks (funds/potential investors) 0.250 0.250 0.250 0.250
T3. Regulatory risks on potential building interventions 0.198 0.507 0.069 0.225
Overall Normal Priority 0.038 0.032 0.025 0.025
Overall Ideal Priority 1.000 0.853 0.655 0.667

In detail, the local weights are the internal priorities of a SWOT group and were de-
rived from pairwise comparisons according to the eigenvalue approach and subsequently
aggregated within the hierarchy to derive the global weights/priorities, which derive from
the combination of the local weights with the weights of the higher-level groups. In cal-
culating the global priorities, the weighted geometric mean aggregation method was im-
plemented, as it correctly reflects the information on preferences contained in the local
pairwise comparison matrices of alternatives [46,47]. To obtain priority carriers and the
final ranking, was implemented the A’'WOT model in the SuperDecision software.

According to the final results, FIERA had the greatest potential for the successful im-
plementation of heritage valorization strategies for the enhancement of the heritage under
study. The other areas also had good potential, with the POLVERIERA area ranking in
second place, as the properties are in a good state of conservation, while the AGRU-
MARIO area follows almost on par with MATTATOIO at the bottom of the ranking due
to the conditions of abandonment of the area and the buildings.

Considering that the main objective was to choose the best area priority among the
four study areas that could best implement the reuse strategy, obtaining knowledge of the
state of degradation with the identification of the pathologies represented a crucial phase
in the choice to establish the urgency of the recovery and restoration works and their pro-
gressive order of intervention [24,25].

5. Discussion

From the two fundamental publications of Kurttila [28,29], a large and significant
stream of studies on the A’"WOT methodology has developed, with a conspicuous number
of its applications being for real-world decision problems [29,48-50]. The contribution in-
tegrates the existing literature with a new application of A’'WOT analysis to abandoned
industrial heritage in vulnerable contexts.

To address the complexity of the specific problem, the proposed decision framework
aimed at classifying adaptive reuse strategies and setting intervention priorities in condi-
tions of scarce resources that are often difficult to obtain [51]. Through the application of
the A’WOT method to the case study, a classification of each asset was obtained according
to the decision scenarios. Based on the results obtained from the A’WOQOT evaluation, the
‘Fiera’ alternative, among the various areas considered, was the most qualified area to be
used for various purposes. This was mainly due to the quality of the surrounding context
and its favorable position. Furthermore, the buildings are still in a fairly good state of
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conservation, and the spaces are very flexible, enabling them to accommodate new and
different functions.

The application that was developed confirmed the advantages of using the A’"WOT
method to support complex decisions, as it allowed for the comparison of alternative in-
vestment scenarios while taking into account the opinions of the different experts in-
volved in the problem. The analysis of several experts proved to be very useful in the
successful implementation of heritage enhancement strategies in reuse interventions.

In addition to the overall coherence of the results obtained in defining the most suit-
able area for adaptive reuse concerning specific uses that are capable of triggering circular
processes on the overall urban scale, this study could have interesting policy implications.
It could represent a useful tool for policy-makers for the implementation of enhancement
strategies when rethinking the entire industrial heritage and during the conceptualization
and design of a more general and multipurpose master plan that is aimed at revitalizing
and enhancing the area under investigation.

The meta-design phase proved to be a fundamental step. Initially, an analysis of the
current situation was conducted to develop the master plan for the valorization operation
with the types of interventions that could be implemented.

From a future research perspective, it would be of scientific interest to carry out a
feasibility study in collaboration with a panel of experts to support the policymaker in the
implementation phase of the valorization actions for the single asset. All the aspects that
can interact in the valorization process would be carefully evaluated together with the
experts to obtain a sustainable proposal for functionalization and compatible reuse. The
contribution of various disciplines and technical skills would also be fundamentally nec-
essary for this phase to define the best design proposals to be subsequently developed in
the preliminary design phase and the final design.

6. Conclusions

The city is a complex system, in which articulated economic, social, cultural, and en-
vironmental dynamics take place, and its centrality is constantly increasing. The city as-
sumes a key role in being able to start the transition to the circular economy, improving
the use of resources used in all processes, minimizing the production of waste products,
and closing process cycles. Transition is also an opportunity to pursue economic, social,
and environmental benefits through processes of cooperation and interdisciplinary col-
laboration [47]. Urban centers must restart by revisiting the linear economic model that
has characterized them, rethinking organization and planning, and abandoning the idea
of uncontrolled expansion beyond borders that leads to dispersion. The circular city must
find solutions that make it possible to reduce times and distances, as well as the methods
of travel, and introduce functional mixes that limit the need for them by reorganizing the
structure of the existing infrastructures through urban redevelopment plans. Adaptive
reuse has proven to be an approach that enables action according to the prerogatives de-
scribed up to now, bringing social, economic, and cultural benefits at different levels. Ori-
enting adaptive reuse in terms of circular economy is therefore one of the main challenges
for architectural and urban design. In this context, impact assessment assumes a funda-
mental role by documenting and ascertaining the possible success or failure of interven-
tions based on the objectives set through rigorous metrics. The adoption of the methodol-
ogy described made it possible to develop the analysis and the ex ante evaluation of the
circularity of some adaptive reuse interventions in the city of Reggio Calabria. The final
result was an evaluation of adaptive reuse processes, carried out with an ex ante multi-
criteria approach.

It is necessary to highlight the importance of developing ex ante evaluations of inter-
ventions, as these allow for the development of useful tools for analyzing if and how the
project could achieve the set objectives, identifying the factors that could contribute to
success or failure, and evaluating the circularity and sustainability of the results and im-
pacts. Furthermore, the results of the evaluation can be used as a consultation tool capable
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of influencing investment choices and providing useful information for the complex-de-
cision-making phase. Based on the results, the methodology provides an overview of the
quality of circularity that is obtainable from adaptive reuse processes based on the recog-
nition of the values of cultural assets and their possible integration into the local economic
system, as well as their effects on the relevant economic, social, cultural, and environmen-
tal components [52,53]. A possible future development of the approach might involve the
creation of a double evaluation method that is separately dedicated to a detailed study of
the project intervention and a thorough examination of financial feasibility [53-56]. This
duplication would guarantee a better understanding of the impacts that the individual
phases have produced, identifying a greater number of indicators, increasing the preci-
sion of the analysis, and discussing the role of circularity obtained from adaptive reuse
processes and strategies for abandoned industrial heritage in vulnerable contexts in terms
of architectural intervention and business model and their effects on the relevant eco-
nomic, social, cultural, and environmental components [57-60].
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