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Abstract: The purpose of this research is to illustrate, through a case study, a multilevel decision-
making process able to support the decision maker in optimizing investment choices for the efficient
allocation of public resources, with specific reference to recovery and adaptation to the reuse of
unused historical public heritage. During the evaluation process, two methods in particular were
combined according to a multiphase design: (i) a multi-criteria analysis to identify the Highest and
Best Use among alternative reuse scenarios and (ii) a Discounted Dash Flow Analysis to support
verification of the financial feasibility of the investment, in the hypothesis of an enhancement
concession in a public–private partnership. Each method was applied in parallel to the evolution of
the different design scenarios. The results of the study show that hybrid approaches are a promising
line of research in the field of evaluation and urban design, applied to cultural heritage.

Keywords: cultural heritage; adaptive reuse; Highest and Best Use (HBU); Multi-Criteria Decision
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1. Introduction

In 2015, the United Nations adopted the 2030 Agenda, which reflects the integrated
nature of the current challenges by identifying 17 Sustainable Development Goals (SDGs),
divided into 169 targets to be achieved by 2030. Among the SDGs, Objective 11 concerns
the scale of cities and human settlements in general as privileged places for innovation and
technological progress, in which to develop possible actions and solutions to make them
more inclusive, safe, resilient, and sustainable [1,2].

In this perspective, local governments play a primary role in linking the local needs of
settled urban communities and the global trends of sustainable development of cities and
territories that represent complex systems, in which there are present complex dynamics
that are economic, social, cultural, and environmental in nature. The adoption of the
principles of the circular economy brings numerous benefits, and the fight against land
consumption induces positive effects on human well-being and environmental impact.
These principles represent a useful model to reverse the consequences produced by a
linear growth model and to minimize the production of waste products and close the
process cycles.

In particular, in the perspective of a more sustainable future [3,4], the most important
challenges concern better use of urban territory through the reduction of new constructions,
reduction of construction and management costs, more efficient use of resources, and
improvement of social and environmental conditions through the strengthening of the
local economy [5].

In this scenario, it is reasonable to think that future territorial redevelopment projects
can base their own idea force, their structural axis, on an open system of social attractors
consisting of unused public real estate assets, the enhancement of which also fosters knowl-
edge, use, and fruition, setting itself the objective of activating the effects of regeneration
spread over the entire territory of influence, and from this, it receives stimuli and resources
to progress [6,7].
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Making better use of abandoned and unused cultural heritage assets as key re-
sources for sustainable urban development can be interpreted as an effective “circular
city” strategy [8]. In adaptive reuse processes, the reuse of an existing building, area, or
infrastructure for new and different needs through minimal redevelopment and recov-
ery interventions [9,10] can create new opportunities and dynamics of the urban circular
economy [11–13], from “waste places” to “catalyst places” for new opportunities, while pro-
ducing multidimensional benefits (cultural, economic, environmental, and social), benefits
deriving from the recovery of the produced capital, but, above all, to those deriving from
the enhancement of the human capital involved [14,15]. In implementing the sustainable
development goals according to circular economy models, the adaptive reuse of existing
public heritage, both historical and recent, in addition to reducing urban sprawl [16,17],
preserves historic buildings from obsolescence, and at the same time the economic and
social dynamism effects for cities and territories are significant. The social component
plays a fundamental role, as the challenge of recapturing abandoned iconic local spaces
can mobilize urban communities with voluntary social initiatives in favor of the reuse of
heritage [14,18,19]

Currently, abandoned, underutilized, and unused public assets represent a cost for
the Public Administration (PA), but as a common good represents an important resource
for the territory and the community [9,10], both for the value itself and for the potential
multidimensional effects that its enhancement can generate from the cultural, economic,
social, and environmental points of view [18].

Within this debate, the concept of adaptive reuse is assuming an increasingly central
role as a regenerative process, capable of transforming “waste landscapes” into attractive
places [20,21]. The Anglo-Saxon term of “adaptive reuse” defines a new way of sustainable
urban planning, which reduces land consumption and expansion, in which a primary
role is played by interventions on the existing heritage to reactivate those buildings that
have lost their original function. Successful heritage interventions trigger positive urban,
environmental, and social outcomes [3,22], and help revitalize urban areas through new
functions and new socioeconomic actors.

Adaptive reuse is an intervention approach recognized in 2018 at the European level
as part of the European year of cultural heritage [23], proving to be an effective approach
capable of acting according to the prerogatives described so far, reporting social benefits
both economic and cultural at different levels.

Due to the scarcity of public resources, the PA is increasingly committed to involv-
ing new operators, activating incentive policies, and promoting shared and transparent
processes that involve communities. Different actors—technical, political, economic, pub-
lic, and private, as well as stakeholders with different and often conflicting objectives—
participate in the decision-making process. Therefore, there is a need to coordinate and
balance different interests to obtain feasible and consistent results [22,23].

The growing demand for public investments, necessary to reactivate the economy
of European countries, must be combined with the need to create works that are useful
to the community and shared at all levels [24–35]. Rigorous and transparent preliminary
analyses able to outsource the needs of the community in advance, as well as the technical,
procedural, economic, and managerial obstacles to be faced, are needed [36–39]. In this
context, the valuation methodologies, as decision support tools, must be able to function as
an integral part of the investment development process, as a support for the optimization
of investment choices and as a tool for the efficient allocation of public resources [40,41].

In this framework, an appropriate design of the decision support procedure is im-
portant, with the use of methodologies that are as simple and understandable as they are
possible, but in which the required input information and the recommendations provided
as the output must necessarily be rigorous and accurate. In the literature, there are several
examples and methodological applications that have been shown to be appropriate for
addressing the complexity of reuse interventions [24–35].
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This document is organized as follows. In Section 2, the objectives of the research
are illustrated. In Section 3, the case study is presented. In Section 4, the framework
is illustrated. In Section 5, the methodology is applied to the case study. In Section 6,
the results obtained applied to the case study are commented on, and in Section 7, the
conclusions of the work are discussed.

2. Research Aims

As part of the public–private partnership procedures for the recovery and enhance-
ment of public real estate assets [40–43], the aim of the research is to support the Public
Administration (PA), owner of the monastery, in the comparative evaluation of some hy-
potheses of reuse, aimed at choosing the Highest and Best Use (HBU) of the property with
a view of activating a Public–Private Partnership (PPP) procedure through the enhance-
ment concession (EC) tool. The EC is among the PPP procedures [30] characterized by the
involvement of private operators in programs for the enhancement of public real estate, in
a sustainable perspective [27,29,32].

The resolution of the evaluation problem concerning the enhancement and reuse of
historical public heritage allows the verification of both the usefulness of the proposed
model and its easy adaptability to the specificities of the case study.

3. Case Study

The case study concerns the reuse of a former monastery complex linked to the church
of S. Nicola Coracitano, known as Palazzo Stella. It is located in the historic center of
Catanzaro (Southern Italy), the main regional capital with regional public activities and
services (Figure 1).

As part of the strategic plan, the Municipality of Catanzaro has planned a series of
integrated interventions, of which development strategy provides for the enhancement of
the historic center, together with the creation of new public services.

The quadrangular complex of the former monastery has undergone numerous inter-
ventions, transformations, additions, and alterations over time, induced by the stratification
of uses, which have partially distorted its original characteristics. The PA acquired the
monastery in 2010, although it has remained unused since 2003.

As mentioned, the property is located in the historic center along a secondary road,
away from the main communication routes. The complex consists of three main parts: the
former monastery, the church, the theater, and the cloister (Figure 1).

The monastery is over three levels, centered around a central courtyard. On the ground
floor (about 1000 m2), there is the entrance, the reception, the porch, the common rooms,
the kitchen, and the canteen; on the first floor (about 850 m2), there are the bedrooms; and
on the second floor (about 800 m2), there are service areas, common areas, and other rooms.

It is the objective of the Municipality of Catanzaro, owner of the property, to proceed
with its enhancement through a PPP procedure, according to the hypothesis of Enhance-
ment Concession (EC), in order to verify its financial sustainability. In the current economic
situation, characterized by a persistent scarcity of public resources, the Public–Private
Partnership (PPP) constitutes a fundamental tool, capable of bridging the gap between the
limited public financial resources available and the need to enhance assets in public real
estate [44,45].

In particular, for the enhancement of Palazzo Stella, the PA assumes, according to the
hypothesis of enhancement concession, that the recovery and restructuring interventions
for new functions of the historic asset are carried out by a private promoter in exchange for
the concession temporarily owned for a limited period of time. For the entire period of the
concession, the private promoter is responsible for the costs of modernization and all new
works deriving from the consequent management. Upon expiry of the concession, the PA
returns to the full availability of the property with the acquisition of the property, complete
with any transformation and improvement carried out.
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4. Materials and Methods
4.1. The Methodological Framework

The decision-making process associated with the enhancement and adaptive reuse of
built heritage is a complicated task, as it involves confrontation with multiple stakeholders
and the evaluation of multiple values, which include both tangible (architecture, aesthetic,
scientific) and intangible (cultural and social value, etc.) [4].

In such a decision-making context, according to multidimensional criteria both quanti-
tative and qualitative, the approach used in the present research is the classic one proposed
by Simon [37] to develop integrated methodologies capable of improving the quality and
reliability of decisions, including technical problems related to design projects and cultural,
social, and economic, and financial feasibility [29,32,40,46–48].

Moreover, today more than in the past, the scarce availability of public money pushes
local governments to evaluate possible investments in advance, while evaluating the
feasibility and involvement of private capital in the implementation and management of
the intervention. In this scenario, the evaluation can take on a resolute value of existing
problems, in the sense that its cognitive apparatus can help build or select implementation
strategies of greater effectiveness, efficiency, equity, and social preferability [46].

Concerning to the PPP procedures used in the interventions to enhance public assets,
the choice of the new function requires a systematic framework to evaluate the various
possible reuse alternatives and sufficient information to identify the best solution, or, in
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any case, the best compromising solution between the objectives of public and private
interests [23]. Such a process can certainly contribute to increasing the quality of public
decisions [25].

The complexity of the outlined evaluation process underlines the importance of a
holistic approach, able to fully consider different perspectives, objectives, stakeholders,
values, and mutual benefits [38,39].

In order to meet the needs of the PA, the owner of the property, a methodological
framework has been structured that combines, according to a multiphase design, two
different methodologies: a multi-criteria analysis and a Discounted Cash Flow Analysis.

Among the mixed evaluation methods [41], the multi-phase approach is particularly
appropriate in the context of the outlined study, as it allows to follow the subsequent
phases of the evaluation process and have a data set based on the results of the first phase.

The hybrid framework is divided into two phases (Figure 2).
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In the initial preliminary phase, a rational study approach and a Multi-Criteria De-
cisional Aid (MCDA) [42,49–60] were used to support the PA in defining the problem, as
well as the objectives and values to be achieved to identify the HBU solution [32,34,40,48]
among different alternatives for the adaptive reuse of the public good.

In the next phase, on the alternative identified as the HBU solution [34], a Discounted
Cash Flow Analysis (DCFA) [43] is developed to validate and verify the feasibility and
financial sustainability of the investment in the PPP, as well as the risks of the initiative for
the private investor, to whom would be entrusted, through the enhancement concession
procedure, the restructuring and management of the asset for an appropriate time to
guarantee its financial sustainability.

The enhancement concession is part of the Public–Private Partnership (PPP) proce-
dures [30], characterized by the involvement of private investors in public initiatives [5]. In
particular, the concession for the enhancement of public buildings provides that the PA,
the owner of the asset, grants private investors the use of public buildings for a certain
concession period in exchange for their redevelopment, functional conversion, and ordi-
nary and extraordinary maintenance. Private investors, as managers (and not owners) of
the state property, recognize a portion of their revenues to the Public Administration in
terms of financial charges (i.e., leases) and/or public works to the local community. At the
expiry of the concession period, the PA returns to the availability of the property, with any
transformation, improvement, addition, and accession made by the private entrepreneur.

In the redevelopment initiatives of publicly owned assets, as a consequence of the
reduction in the spending capacity of the public, it is highlighted that the EC currently
represents an effective procedure for the functional conversion of works of collective
interest. It is therefore clear that PPP procedures are a valid alternative for financing
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interventions on the territory, capable of giving an immediate response to the contingent
needs of modernization and improvement of the country′s architectural and cultural
heritage [44,45]

The development and methodological steps of Phase 1 will not be reported in full. This
work, on the other hand, focuses on verifying the financial feasibility of the PPP investment
(Phase 2). For the in-depth study and application of the MCDA for the selection of the
alternative HBU (Phase 1), please refer to other studies and research applied to historical
heritage [29,32,40,48,61,62].

4.2. Multi-Criteria Decision Aid for Selection of the HBU

Regarding urban and territorial planning interventions and the building heritage, the
Multi-Criteria Analysis (MCA) methodologies make it possible to compare different design
solutions based on multiple criteria (economic, social, cultural, and environmental), which
can be expressed through both quantitative and qualitative indicators [21,22]. The MCA
analysis is, therefore, able to rationalize the process of selecting alternatives through the op-
timization of a multi-criteria vector, weighted according to the decision maker′s priority. In
this way, it is possible to include both monetizable and extra-economic criteria, measurable
only in physical or qualitative terms, in a single evaluation process [21]. Through logical
and mathematical algorithms structured on specific multidimensional parameters, the
multi-criteria analysis methods allow the ordering of the possible solutions to the problem,
allowing to identify the best compromise solution, evaluated with respect to the set of
objectives/criteria [23].

In the preliminary stages of urban investments, the Public Administration has to often
deal with complex decisional problems characterized by many variables and conflicting
objectives. In these phases, the evaluation is a useful tool that, through the application
of MCA, can support the PA in the transformation of a problem characterized by high
uncertainty and mostly qualitative judgments of value, in a logical and mathematical
model to guide the decisions.

The MCDA methods are widely applied to solve decision-making problems related to
all fields of knowledge.

The literature offers a wide range of techniques applied to real cases of reuse that
have proved effective in defining an appropriate methodological framework to face the
complexity of reuse problems [14–16,24–26,28,37,40,44]. Furthermore, most of the scientific
articles belong to the category of alternative use selection/adaptive reuse [48,63–71].

The Analytical Hierarchy Process (AHP) method, developed by Saaty [54–57], is
more effective in the presence of the evaluation criteria and sub-criteria, since, through a
hierarchical structure at several levels, it allows to break the complex problem into simpler
sub-problems that can be analyzed in greater detail and to reach a performing and objective
evaluation or decision.

The AHP is the most commonly used method by the PA and private operators to
identify the HBU and evaluate the social, cultural, and economic effects [72,73] on the
territory of influence [38] of the different alternatives. The reason is the mode in which
the complex decision is organized: structuring a decision-making problem as a hierarchy
is very natural and easy, as in decision-making, we are trained to break down complex
problems into simpler ones.

The AHP method is also advantageous because it is (i) simple in construction; (ii)
adaptable to the single individual, as well as to the group of people; (iii) natural to our intu-
ition and general thinking; (iv) encourages compromise and consensus building; (v) an easy
methodology that does not require a particular specialization; (vi) easily communicable;
(vii) associates the inductive and systematic approach with the deductive approach, two
methods used by man to solve problems; (viii) judgments expressed through comparison
in pairs are more robust; and (ix) it allows one to easily review the entire decision-making
process [32,33,38,72,73].
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The AHP method is so-called because it is a process of analytical hierarchy, in which
the complex decision problem is divided into fundamental analytical elements [56,57],
which constitute the factors that influence the final decision. It is at the same time a
hierarchical process, because the decomposition of the problem occurs at successive levels
with ever-increasing detail [52].

The use of the hierarchical diagram, the matrix of criteria, and the matrices of the
alternatives in the input phase, as well as the effective graphic representation of the results
in the output phase, connote the multi-criteria technique of simplicity and operational
clarity of the process that is logical and mathematical for all those involved. The availability
of open-source software and the possibility of reproducing the model through simple
spreadsheets (as in the procedure adopted in this work) makes the application of this tool
particularly easy to understand, even by less experienced users.

The high transparency of the AHP and the simplicity of the representation of the
different phases constitute the etiology of the widespread application of this multi-criteria
technique and its intrinsic effectiveness in identifying shared choices [72–75].

For all of the reasons listed above, the AHP is the most applied method, particularly in
the field of cultural heritage, and for this reason, it was used for the case study of Palazzo
Stella to identify HBU among some reuse alternatives identified.

For application to the case study, once the objective of the PA was defined, the AHP
method proved to be particularly effective in the evaluation context outlined. Once the
objective is established, the HBU for Palazzo Stella, the AHP method is particularly useful
in evaluating the identified design alternatives through a variety of independent, often
antithetical, objectives/criteria related to financial as well as social, cultural, and environ-
mental issues.

From a procedural point of view, this approach consists of three steps: (i) construct
suitable hierarchies; (ii) establish priorities between the elements of the hierarchies through
pairwise comparisons; and (iii) check logical consistency of pairwise comparisons [54–57].

The first step concerns the construction of suitable hierarchies. The simplest model of
the hierarchy consists of three steps. The first step coincides with the main objective (called
the goal) of the decision-maker; the second and third steps include criteria and alternatives.
It is, however, possible to develop more complex hierarchies (i.e., with more levels), which
include a certain number of sub-criteria. This means that factors affecting the decision
are organized in gradual steps from the general, in the upper level of the hierarchy, to the
particular in the lower levels. The second step establishes priorities between elements of the
hierarchies, employing pairwise comparisons (i.e., comparing elements in pairs concerning
a given criterion) with respect to the corresponding elements in the next higher level and
obtaining a matrix of pairwise comparisons. For representing the relative importance of
one element over another, a suitable evaluation scale is introduced [76,77], Saaty’s scale,
that defines and explains the values 1 to 9 assigned to judgments in comparing pairs of
elements in each level to a criterion in the next higher level [54,55]. In particular, for each
criterion C, an n-by-n matrix A of pairwise comparisons is constructed. The components
aij (i, j = 1, 2, . . . , n) of the matrix A are numerical entries, which express (employing
Saaty’s scale) the relative importance of the element i over the element j with respect to the
corresponding element in the next higher level. Thus the matrix A has the form:

A =


a11 a12 · · · a1m
a21 a22 · · · a2m
...

...
. . .

...
an1 an2 · · · anm


where aii = 1·aji = 1/aij, aij 6= 0.

To calculate relative priorities among the n elements considered, the principal eigen-
vector of matrix A is computed. Then, this eigenvector is normalized, obtaining the priority
vector, which expresses the priorities among the elements belonging to the same node of



Buildings 2021, 11, 132 8 of 23

the hierarchy. Each component of the vector x represents the local priority of an element
(i.e., a node of the hierarchy) of the pairwise comparisons; the global priority of that element
is the product of its local priority with the global priority of the upper node.

In comparing elements, the inconsistency of a certain degree can arise: in the AHP
approach, the maximum or principal eigenvalue (called λmax) of each matrix of pairwise
comparisons is computed for checking the degree of inconsistency.

Saaty proposes a consistency ratio to appreciate the consistency of the matrix. A con-
sistency ratio of 0.10 or less is considered acceptable; if this ratio is more than 0.10, it is
necessary to reformulate the judgments using new pairwise comparisons [55,56].

In real applications, the ease of use of the AHP is highlighted, as well as its robustness,
confirmed by the consistency analysis, and the transparency of the procedure, without
“black boxes” [78].

In the AHP, the alternatives are usually identified during a focus group organized by
the promoter with the expert (architect, economist, and sociologist) and politicians. The
alternatives are evaluated considering a technical evaluation linked to the preferences of
the DM and a political-social evaluation linked to the points of view of the parties involved,
expressed through scores/weights [31,32]. The technical evaluation makes it possible to
define a ranking of alternatives based on the criteria [40–43].

The choice of criteria and any sub-criteria is fundamental for the correct application of
the AHP method. The evaluation criteria and sub-criteria are chosen based on the literature
of the sector [79] or even in a focus group with the PA, experts, and technicians of the sector.
The criteria chosen must be multidimensional in nature precisely to evaluate alternatives
on a multidimensional scale, and must consider antithetical aspects that are social, cultural,
historical, and economic in nature [14–16,24,28,31–34,37].

The AHP method can take into account the interdependence existing between the
different evaluation criteria through the construction of suitable hierarchies [3,24,28]. The
elements of a hierarchy (i.e., criteria, sub-criteria, alternatives) are not linked to all of the
others, but they are grouped into disjointed sets; if an interdependence between some
elements is recognized, they are placed in the same hierarchical level and connected to the
same element of the next higher level. If the choice of the number of hierarchical levels is
unlimited (although, as a rule of thumb, no more than seven elements for each node is best),
it is possible to insert in the hierarchy all of the criteria required by the decision-making
problem. In this sense, a complete (i.e., exhaustive) list of independent assessment criteria
is allowed.

4.3. Financial Feasibility in PPP

In recent decades, there has been a progressive change in the management of public
real estate: the need to restore public finances has led governments to favor their concession
to private individuals, intending to transform real estate from cost to resource financially.
The progressive involvement of the private investor in the redevelopment initiatives of
publicly owned assets highlights how this form of collaboration currently represents an
effective procedure for the functional conversion of works of collective interest, to be tested
with new forms of cultural enterprise and active citizenship, as well as governance models
shared with local for-profit/non-profit organizations [80–82].

The evaluation of the system of conveniences presupposes the definition of the role
assumed by each actor involved in the process of enhancing the public good. For the
public administration, the PPP is a fundamental tool, capable of bridging the gap between
the limited public financial resources available and the need to enhance its real estate
assets [83–85]. The advantages deriving from the concession of one′s own assets are mainly
of two types: freeing oneself from onerous loads, in terms of management and protection,
and having new financial resources to reinvest for the enhancement of the remaining part
of the public assets [43,86].

For the private investor, participation with one’s own capital in these initiatives pre-
supposes the fulfillment of the criterion of financial convenience of the operation, or the
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ability of the intervention to remunerate the capital initially invested and to generate an
adequate profit for the private operator: the entrepreneur will invest his own capital,
assuming the risks of the initiative, where assessment of the feasibility of the interven-
tion certifies that the revenues will be greater than the transformation and management
costs [87–91].

In Italy, within the wide range of PPP operational tools, the enhancement concession al-
lows the reactivation of public real estate assets through the assignment to private operators
of the right to use the properties for a specific period of time, against their requalification,
functional reconversion, and ordinary and extraordinary maintenance [46,92].

Due to the numerous positive impacts that these methods of managing public build-
ings can generate at the local and supra-local level, the hypothesis assumed in this work is
that the current owner of the disused property chooses, within the range of PPP operational
tools, the enhancement concession procedure for the enhancement of the asset and the start
of an adaptive reuse process. In particular, it is assumed that the restructuring operations
are carried out by a private promoter (principal entity) in exchange for the concession of
temporary use of the property, lasting 30 years [93]. Upon expiry of the concession, the
public entity is fully available to the property, with the acquisition of any transformation
and improvement made to it [45–86].

The investment decisions by a private developer in a given real estate project, and
therefore its feasibility, depend on the results of the economic and financial forecasts and
on the profitability expectations associated with the investment itself. The technique most
often used to carry out preventive economic assessments is based on Discounted Cash
Flows (DCFA) [46].

The criterion on which the estimate of the profitability of the DCFA analysis is based
in the discounting, i.e., on the determination of a present value and of the flows (revenues
minus costs) generated by the investment [92].

In the DCFA analysis, cash flows are represented by the difference in each time period
between revenues due to sales or services and costs. This increase in wealth, assessed at
the initial moment that the operator achieves thanks to the investment, is defined as the
Net Present Value (NPV), is the first indicator of the profitability of the operation, and
represents, as shown in Equation (1), the discounted sum of the cash flows (F) at time t
(with t variable from 1 to n), with r being the rate of interest.

NPV = F1/(1 + r) + F2/(1 + r)2 + . . . . + Fn/(1 + r)n = ∑n
t = 1 Ft/(1 + r)n (1)

In the literature, there are numerous applications of the DCFA for preventive economic
evaluations in real estate investments, relating both to urban regeneration projects [43–45]
and to the valorization of cultural heritage [44,45,48].

The financial feasibility check of the PPP initiative was carried out using the enhance-
ment concession procedure.

The application to the case study allows to reconcile the multiplicity of subjects
involved in urban regeneration initiatives through PPP procedures, and to delineate the
consequent cascade system [86].

The evaluation of the mutual advantages for the parties involved in the concession
procedure presupposes the clarification of the roles assumed by each of the parties in the
investment: the public administration and private investors [30,44,86].

Once the roles assumed by each of the parties involved in the initiative were defined,
the costs (investment and management) and the related revenue items were identified,
which define the economic items of an updated cash flow analysis. The financial as-
sessment of the transaction was then carried out, determining the related performance
indicators [32–80] to assess the financial sustainability of the entire transaction.
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5. Application and Results
5.1. AHP Implementation

In the first phase of the framework, the multi-criteria methodology AHP was applied
to choose the highest and best reuse for the Palazzo Stella from a historical, architectural,
cultural, social, and financial point of view, to obtain social, cultural, and economic benefits
from its enhancement and reuses. The implementation of the AHP method required a
preliminary historical, architectural, and technological analysis of the property, subject
to evaluation.

The method was structured to mutually compare multiple alternatives based on both
financial and non-financial criteria.

The selection of the alternatives, which occupied the last level of the hierarchy, derived
from a careful analysis of the needs of the community and of the socioeconomic and
demographic characteristics of the reference territory. They were identified and selected
within a focus group organized by the PA—the promoter of the project—with experts in
the fields of architecture, economics, and sociology, as well as citizens, associations, and
political representatives of the PA:

(i) A1. Tasting center of food and wine itineraries and cooking workshops, with an
adjacent museum of local crafts. In essence, it proposes a hub of food and wine
culture linked to local places and experiential tourism activities linked to food: gas-
tronomic festivals, food fairs, events, cooking shows, tastings of typical products, and
gastronomic itineraries;

(ii) A2. Social and healthcare residences for non-self-sufficient elderly people (60 beds).
The residential center offers physical rehabilitation programs and health services to
protect the health and well-being of the elderly, maintain and strengthen their residual
capacities, stimulate an active social life, and provide concrete support to families;

(iii) A3. Multifunctional rooms for conferences, seminars, thematic meetings, exhibitions,
and multimedia seminars. This reuse alternative includes multifunctional rooms, co-
working spaces, and finely equipped and functional environments for events, business
meetings, or interviews, with rooms intended for teaching activities, professional
meetings, laboratories, and workshops, and a break area equipped with a professional
kitchen. The privileged target are freelancers, cultural startups, and social promotion
associations operating in the third sector;

(iv) A4. Residence with annexed services and a wellness center. The idea is to offer a
multisensory journey totally focused on relaxation and well-being. Inside the historic
building, areas dedicated to relaxation will be available: a Finnish sauna, Turkish
bath, sensory showers, Kneipp path, relaxation area with herbal tea and fresh fruit,
swimming pools with hydro-massage and counter-current swimming, and a wide
choice of Western and Eastern massages.

To compare the alternatives described, the decision problem was structured according
to a hierarchical scheme that distinguishes objectives, criteria, and sub-criteria. The objec-
tive was represented by the highest and best reuse for Palazzo Stella, intended as adaptive
reuse capable of generating the best results in terms of social, cultural and financial reper-
cussions. Obviously, all of the alternatives were assessed technically, and were considered
feasible from an urban planning point of view.

The criteria and sub-criteria represented a fundamental variable in the multi-criteria
evaluation and the application of the AHP method [32,34,70,94–98].

The judgment for each alternative was expressed after a thorough analysis of the
criteria. For all hypotheses of reuse, numerical values were assigned to the indicators
representative of the criteria and sub-criteria.

In the application of the AHP, three were first-level criteria and nine were second-level
sub-criteria.

The first level criteria, against which the four alternatives are compared, were:
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• Social value (S). The ability of the project to respond to social needs is understood
as an expression of the needs of the current, potential, and future community. This
criterion includes the following two sub-criteria:

- (S1) Community involvement, understood as the average number of daily users
who frequent the facility, measured by the structure′s maximum capacity index;

- (S2) New job opportunities activated by the new function, measured as the
number of potential new permanent workers hired to manage the structure.

• Historical and Cultural value (CH). It represents the “intrinsic value of the historical
good” represented by the values of an immeasurable and qualitative nature. It includes
the following sub-criteria:

- (CH1) Cultural effects, attractiveness concerning to cultural events; this is ex-
pressed as the ratio between the surface used for cultural activities (SC) and the
total area of the building (ST);

- (CH2) Compatibility of the function with the historical and architectural charac-
teristics of the building. This criterion depends on the three sub-criteria:

- (CH3) Representativeness of the use function, the aptitude to enhance the cultural
peculiarities of the territory, and respecting the material and spiritual reality of
the architectural asset, rated on a scale of 1 to 7;

- (CH4) User impact, the average number of daily users: the higher this number,
the lower the score attributed to the alternative. To protect the cultural asset, func-
tional activities with a moderate impact are preferable in order to avoid excessive
loads on the structure, which may require static adaptation interventions, such as
compromising the historical authenticity of the asset; this criterion is evaluated
according to the S1 criterion;

- (CH5) Minimal intervention, preservation of the characteristics of the building, in
order to avoid invasive interventions that could reduce the artistic and monumen-
tal quality of the property. This criterion represents one of the principles of the
architectural restoration and conservation of historic buildings. It is, therefore, a
qualitative value rather than a quantitative criterion; the judgment was assigned
by the decision-makers, according to a qualitative scale from 1–7.

• Economic and Financial value (EF). Monetary benefits that the resource achieves in
terms of cost opportunity and economic development. This criterion includes the
following three sub-criteria:

- (EF1) Existence/absence of competitors of similar activities in the municipal-
ity: yes/no;

- (EF2) Investment costs: €/m2;
- (EF3) Return on investment (ROI) for the private entity. This value is derived

from information on the profitability of a similar economic sector of reference in
the survey area.

The sub-criteria illustrated above are placed at the second level of the hierarchy and
evaluated considering the relatively higher level criterion, from time to time, according to
the three aspects of the economic, social, and cultural values, explained at the upper level.

5.2. AHP Results: Selection of the Highest and Best Reuse of a Historic Building

Once the alternatives, evaluation criteria, and sub-criteria were defined and the hi-
erarchical decision-making model was outlined, the scaled decision matrix AHP was
implemented (see Table 1). In this matrix, the generic element aij (attribute) expressed
the performance of the generic alternative Ai (i = 1, 2, . . . , n) with respect to the generic
criterion Cj (j = 1, 2, . . . , m) [54–57,70]
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Table 1. The AHP scaled decision matrix.

Alternatives

S1 S2 CH1 CH3 CH4 CH5 EF1 EF2 EF3

Community
Involvement

(n. Users)

New Job
(n. Workers)

Cultural
Effects

(m2/m2)

Represent.
Function

(Scale 1–7)

User Impact
(n. Users)

Minimal
Intervention
(Scale 1–7)

Existence
Competitors

(Yes/No)

Investment
Costs
(€/m2)

ROI
(€/€)

A1 124 15 0.34 5 124 3 no 320 0.042

A2 156 23 0.63 6 156 6 no 370 0.013

A3 165 16 0.66 6 165 5 yes 460 0.071

A4 140 16 0.21 3 140 4 yes 580 0.101

In the development of the AHP in the case study, the pairwise comparison matrices
and the pairwise normalized comparison matrices were elaborated on by implementing
Microsoft Excel software and obtaining the score of each alternative for each criterion and
sub-criterion.

Calculating the total scores of the alternatives, the ranking showed alternatives A2
and A4 in the first place (see Table 2), with equal merit in the neutral scenario, in which all
criteria have the same weight/importance:

• A2. Social and healthcare residences (TS = 0.33);
• A4. Residences with annexed services and wellness center (TS = 0.33);
• A3. Multifunctional rooms for conferences (TS = 0.26);
• A1. Tasting center of food and wine itineraries (TS = 0.08).

Table 2. The AHP: ranking alternatives.

Alternative

Scenario A1 A2 A3 A4

S1. Neutral 0.08 0.33 0.26 0.33
S2. Social-Hist-Cultural 0.08 0.40 0.24 0.28
S3. Economic-Financial 0.09 0.26 0.26 0.39

To assess the robustness of the results, the evaluation was also conducted regarding
two other scenarios, obtained by varying the weights of the criteria:

• in scenario S2: social, historical, and cultural criteria prevail over economic criteria;
• in scenario S3: economic criteria prevail over socio-cultural criteria.

The AHP methodology implemented according to the two scenarios S2 and S3 showed
for scenario S2 the alternative A2 in the first place (0.40), followed by A4 (0.28), A3 (0.24),
and (0.08), while, for the S3 scenario, the ranking showed A4 (0.39) in the lead, followed by
A2 (0.26), tied with A3 (0.26), and finally A1 (0.09).

The complete ranking for the three scenarios is shown in Table 2.
The ranking and comparison between the three scenarios highlighted the A2 alter-

native as the best compromise solution between all alternatives. Only for scenario 3 was
alternative A2 positioned in second place after A4, for more than positive cash flows, even
if slightly lower than alternative A4, which, however, scored lower both on social and
historical and cultural criteria.

The alternative A2. Social and health residences are therefore definitively chosen by
the PA as the highest and best reuse alternative for the enhancement of Palazzo Stella, for
the positive impacts on all criteria. In particular, the A2 alternative generates very positive
impacts both on a social level, in terms of community involvement and new stable jobs,
and on a historical and cultural level for the involvement of the cultural associations in the
activities involving the reuse of the property, but, above all, for the minimum interventions
on the structure.
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5.3. Result DCFA: Evaluation of the Financial Feasibility of the A2 Reuse Alternative

The objective of the economic and financial plan in this second phase is to evalu-
ate the financial sustainability of the Residence Social Assistance (RSA) by the private
investor. In practice, it is necessary to verify whether the investment for recovery and
redevelopment will be repaid through the management of the structure in the new and
better configuration A2. Social and healthcare residences for non-self-sufficient elderly
people—60 beds [30,44,92] as the highest and best reuse destination, chosen through the
AHP multi-criteria process previously described.

The verification of the financial sustainability of an initiative for the enhancement of a
public property carried out through a PPP procedure (in individual or corporate form), is
carried out through the development of a Discounted Cash Flow Analysis (DCFA). The
feasibility conditions of the project are verified in terms of the Net Present Value (NPV),
the Weighted Average Cost of Capital (WACC), Debt Service Cover Ratio (DSCR), and
Loan Life Cover Ratio (LLCR) [46,92]. The willingness of the private subject accepting the
cooperation mechanism with the Public Administration is based on the private convenience
of the intervention and, therefore, on the ability of the initiative to repay the initial monetary
outlay, to remunerate the management, and generate a financial surplus.

5.3.1. Costs Estimate of the Initial Investment
Initial Investment

The costs of the initiative concern: (i) the investment for the renovation and arrange-
ment of the property and the outdoor area, and (ii) the direct and indirect management for
the intended uses leased to third parties.

This cost item is obtained from the project′s Technical Economic Framework (TEF) [99]
and includes the amount relating to the construction and plant engineering works, the
arrangement of the outdoor uncovered area, and the amount of technical and general
expenses, determined to an extent percentage equal to 6% and 3% of the construction cost,
respectively, in addition to the sums necessary for the purchase of the furnishings.

The summary measure of construction costs was taken from the lists of public and
private works currently in force in the Calabria Region and validated through formal
investigations conducted at construction companies operating in the Province of Reg-
gio Calabria.

The investment paid by the private operator is therefore equal to €1.8 million.

Future Investment

The plan also assumes (on a ten-year basis) future interventions, such as extraordinary
maintenance and replacement of parts of the furnishings.

For extraordinary maintenance, the estimated amount (equal to 3% of the overall
value of the structure, approximately €3.3 million) is approximately €100,000; regarding
the furnishings, however, it is assumed that the dealer needs to change only one-third of
the furniture every ten years, equal to about €110,000. In both cases, the values refer to the
moment of the estimate and are included in the plan increased for each year based on the
inflation forecasts.

Management Costs

The overall management costs framework, calculated based on a period of activity
of the established functions equal to 365 days/year, includes the costs for healthcare and
nursing staff; expenses for other staff; hotel costs for users; general operating expenses;
expenses for staff training courses; ordinary maintenance costs; and the annual rent for the
property for the lease of the respective surfaces.

The estimate of the healthcare and nursing staff refers to the regional regulatory
requirements and starts from the detail of the staff managed by the concessionaire, divided
by qualification and specific skills, with an indication of each minimum service to be
provided according to the number of users hosted in the facility (minutes for users).
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Per regional regulations, a health director must be present, here considered part-time,
because the hospital is characterized by several beds (less than 120); also, the manager
of the structure can be, for similar reasons, associated with other Social and Health Care
Residences (SHCR), and therefore carry out part-time activities. The professional figures
that provide strictly medical services (general practitioners and specialist medicine) have
not been included in the staff managed by the concessionaire, as they are the responsibility
of the National Health Service, as well as the staff for psychological support to users.

The nursing and personal protection fees have been sized according to the minimum
benefits to be provided to users of the facility.

The costs for healthcare and nursing staff were therefore determined based on these
organizational hypotheses, and based on the average gross wages derived for each profes-
sional figure from the respective national employment contracts. The costs for personal
protection assistance were instead estimated at 75% of the costs of the nursing staff. Lastly,
the performance of the animation activity was considered among the tasks of the Home
Assistance and Guardianship Services (HAGS) staff, the Technical Assistance Operator
(TAO), and the Healthcare Worker (HW) staff, assisted by volunteers whose profiles are
defined by the reference regulations. The total annual cost is €470,000. Regarding the
other structure personnel, it was decided to consider the coverage of three functions as the
administration, the secretariat, and the concierge. Still, regarding regional regulations, the
concessionaire is also required to provide users with a basic hairdressing service, as regards
the minimum activities related to personal hygiene. The total annual cost is €75,000.

In estimating the hotel costs for RSA users, daily meals were identified (calculated
in days of food, taking into consideration that the dealer decides not to produce meals
directly in the structure due to the lack of adequate spaces), the laundry (which includes
cleaning and flat linen, both strictly personal), and the cleaning of the structure. The total
cost is €430,000.

The annual heating costs, the costs for drinking water, the supply and consumption
of electricity, telephone costs, and costs for insurance and miscellaneous expenses were
also estimated in the operating costs. As the regional legislation provides that the manager
is also responsible for training the employees, two mini-courses of professional updating
of 20 hours/year have been hypothesized during the duration of the concession. The
total annual cost is €100,000. The ordinary maintenance cost was estimated at 0.50% of
the structure value at the end of the works; this expenditure, as well as the other costs
considered so far, also increases every year with inflation. The total annual cost is €16,500.

5.3.2. Revenue Estimate

To estimate revenues, it is necessary to establish the type of assistance provided; with
a view to greater flexibility, it was decided to consider an equitable division of patients into
the three social healthcare categories (high, medium, and low).

As a precaution, the plan provides coverage of 90% of the available places (54 users
against the 60 available beds) equally divided, as mentioned, among the three levels of
social and health services. Finally, it was assumed that the places occupied were 100%
under an agreement with the Calabria Region and with the Local Health Authority of
reference. Therefore, the indications referred to in the regional regulations were used to
define the unit tariffs. Total annual revenues are €1,650,000. The plan then prefigures an
update of tariffs every six years, equal to 100% of the increase suffered by costs due to
inflation (estimated at 2% per year).

5.3.3. Building the Financial Plan

In terms of duration, a 30-year concession was assumed, in addition to the year
necessary for the implementation of the initial recovery and requalification.

Regarding the financial structure of the investment, it was estimated that the mix of
financial resources most suitable for financing the entire structure was made up of 30%
risk capital (financing supported by the concessionaire) and 70% debt capital (financing
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sustained by taking out a loan from a credit institution). The duration of the loan for the
initial capital loan has been assumed to be 30 years, which is the entire duration of the
management concession. To deal with subsequent investments (extraordinary maintenance
and replacement of furnishings) the dealer contracts new mortgages of twenty and ten
year durations. The applicator interest rate is equal to 4.75%, inclusive of spread.

The amortization of the initial building investment was distributed over 30 years,
with an annual rate of 3.33%; as said, 70% of the furnishings purchased with the initial
investment are assumed to have low technical and functional obsolescence, that is, the
dealer is not forced to bear additional costs for their replacement during the duration of the
concession. These purchases are in any case amortized over 10 years, taking into account the
maximum percentage shares prescribed by the reference ministerial tables. The remaining
30% of the new acquisition, on the other hand, behaves according to an average level of
obsolescence (the useful life of 10 years). From the tenth year onwards, the additional rate
calculated among depreciation relates to investments for extraordinary maintenance.

The direct taxes considered are the corporate income tax and production tax. For
indirect taxation, the recovery of VAT was assumed referring to the initial investment and
costs incurred during the duration of the concession.

5.3.4. Evaluation of the Results

In terms of duration, a 30-year concession was assumed, in addition to the year
necessary for the implementation of the initial intervention.

Against an initial investment by the dealer of €1.8 million (of which only 30% is of
equity capital and the remaining 70% of loan capital), the cash flows developed in the
following 30 years (management phase) lead to a positive NPV. The economic convenience
of the project or the ability of the intervention to create value and generate a level of
profitability for the invested capital, adequate to the expectations of the private investor, is
confirmed by the result of the indicators considered: the project, based on the assumptions
made, can cover the investment and management, with an NPV higher than €742,000
(covers the invested equity capital) and a WACC equal to 8.04% (weighted average of the
expected return on capital).

Financial sustainability, expressed in terms of bankability, or the ability of the project
to generate sufficient cash flows to guarantee the repayment of the loans activated, was
analyzed through two main coverage coefficients: the DSCR and LLCR. In this specific
case, both indices took values far greater than unity (see Appendix A).

6. Discussion

Through the case study, it was possible to prepare an integrated assessment frame-
work to support the PA in choosing the HBU of Palazzo Stella. The flexible and adap-
tive decision-making process was capable of taking into account the complexity of the
decision-making process, the value of the cultural heritage under consideration, and the
multiplicity of actors involved in the decision-making process. A2: Social and healthcare
residences is the preferred functional solution regarding the objective of the highest and
best reuse and the selected evaluation criteria. Furthermore, this alternative achieves
the highest level of consensus among the stakeholders involved in the decision-making
process [32–34,40,48,61–68].

The final assessment, relating to the final assessment of financial sustainability, con-
firms the ability of the A2 alternative to create value and generate a level of return on
invested capital, adequate to the expectations of the private investor.

The experimentation, applied to the case study, showed that the combination between
MCDA and DCFA can be a useful tool to support the local government in the decision-
making process—characterized by different elements of complexity—that involves more
rigorous, transparent, and effective planning of interventions on built heritage and in
environments characterized by high complexity, such as cultural heritage, oriented to
(i) predict the effects and impacts of enhancement projects; (ii) choose the highest and best



Buildings 2021, 11, 132 16 of 23

alternative reuse functions for the enhancement of assets from a sustainable perspective;
(iii) select the functional model achievable through the use of private capital; and (iv) assess
the convenience of the investment through the ex-ante assessment of financial sustainability
for the private entity.

Today, the new challenge for local administrations is to regenerate the abandoned
building heritage by involving different stakeholders and the local community to create
new governance models capable of guaranteeing the enhancement of historical heritage
and cultural values, as in the case study, which represents a symbolic building for the com-
munity and strategic investment for sustainable urban development. In this perspective,
future research in this field is oriented, according to the concept of “heritage as commons”,
to prefigure sustainable experiments for the management of common goods to support the
decisions of the PA.

7. Conclusions

The theme of the reuse of historic buildings is highly topical because it reflects the huge
number of abandoned or underused buildings that can become a driving force for urban
regeneration and for pursuing sustainable urban development. At the same time, there are
numerous impacts to consider, from a financial, social, cultural, and environmental point
of view. Therefore, at the methodological level, this issue requires the use of techniques of
economic evaluation to direct the decision-maker towards optimal solutions in the alloca-
tion of public resources, and the identification of the Highest and Best Use [28,60,64,77,94]
from an operational point of view.

Necessarily, the choice of the function for historical and architectural assets of value
must derive from a multidisciplinary study based on multiple criteria and sub-criteria of
estimation and a plurality of parameters of a different nature, useful for expressing the
interests—financial and otherwise—of both individuals who are part of the community
involved, without neglecting the protection of the historical and architectural characteristics
of the cultural heritage, according to the restoration approaches [70].

The construction of a cognitive in-depth framework of the asset, in fact, leads to
information and data that can help in the choice of the optimal function, compatible from
the historical, cultural, architectural, structural, and urbanistic point of view, supported by
effective choices in terms of maintenance, enhancement, and future investments.

Many experiments show that the Public Administration, which is characterized by
the availability of a priceless cultural heritage, does not have the sufficient economic
and managerial capacity necessary to keep its assets efficient over time. This pushes
local administrators to evaluate possible investments in advance and see in the private
interlocutor (for-profit or non-profit) the key actor with whom to collaborate and cooperate
to promote projects to enhance their assets, aimed at and supporting entrepreneurship and
employment, by supporting innovative forms of business capable of triggering economic
development processes, and of raising the quality of the cultural offer, both local and
national [6,22,30,43,89].

In this context, through the implementation of the multi-methodological model, this
work outlines an innovative economic evaluation protocol based on (a) the preliminary
selection of possible functional destinations among those technically feasible, urbanistically
admissible, economically convenient, and historically valid; (b) the use of an evaluation
procedure and a careful selection of evaluation criteria and sub-criteria, with a final ranking
of alternatives that identifies the Highest and Best Use solution [34,78] for the historical
heritage; and (c) a DCFA model to support the verification of the financial feasibility of the
investment in PPP [6,27,30,33,44,48].

In these circumstances, the evaluation of alternative scenarios is, therefore, a com-
plex decision-making problem in which it is necessary to consider several aspects simul-
taneously, taking into account both technical elements, which are based on empirical
observations, and non-technical elements, which are based on social views, preferences,
and feelings.
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In this research, what we have tried to set up and experience in the field is a hybrid
approach, a two-phase methodology, based on multidisciplinary work, chosen to support
decision-making processes in the context of urban design and project evaluation [41].

The approach proposed in this work has an innovative character, because it considers
the integration of different methods to support the entire process and their first preventive
application in the investment planning phase, from the definition of objectives and values
to be achieved with the intervention up to the verification of the convenience and economic
and financial sustainability. To the knowledge of the authors of this article, this study
represents the first experimentation of the combination of a specific MCA technique (AHP)
with DCFA analysis.

The multi-phase hybrid model has proved to be an effective decision support tool,
guaranteeing both public administrations and private individuals an optimal allocation of
available resources, with obvious and important implications for urban regeneration and
sustainable economic development.

The application developed in the case study confirmed the advantages of a multi-
methodological evaluation process to support the whole decision-making process, char-
acterized by numerous elements of complexity (from the problem definition phase to the
evaluation of the feasibility and economic and financial sustainability of the HBU function
selected), able to incorporate the opinions of the different points of view and experts
involved in the decision-making process [37].

Within the initial evaluation process, the use of multi-criteria methods allows the
building of a methodological framework aimed at selecting among different hypotheses of
reuse the HBU alternative for which there is greater economic and social convenience for
the community, and which achieves the maximum consensus among all interested parties
involved in the decision-making process [32–34].

Through the economic and financial plan, it has been possible to verify the economic
and financial convenience and the involvement of private capital for the implementation of
the interventions and management of the intervention, that is, if the investment sustained
by the private entity for the recovery and redevelopment will be repaid through the
management of the structure in the new and best configuration and destination of use
selected, chosen as the HBU destination through the AHP multi-criteria method described.

In particular, the results relating to the economic and financial verification show that,
for the identified reuse scenario, the PPP management model chosen is feasible as well
as sustainable in the long-term from an economic point of view, as the revenues from
management allow full coverage of operating costs, including ordinary and extraordinary
maintenance, without additional charges and costs for the public sector [30,44].

Ultimately, the analysis conducted highlights the significant support that can derive
from the preventive assessment in the initial stages of defining investment in PPP to
enhance the public cultural heritage. The identification of the various figures involved in
the initiative allows one to make explicit, systematize, and clarify the roles of each operator,
the related costs to be incurred, and the returns to be collected [100].

The implementation of a DCFA and the evaluation of the performance indicators
made it possible to verify the ability of the operation to adequately offset the risks of the
initiative for the promoting investor. The choice of the functions envisaged in the new
real estate complex and the different management methods (direct and indirect) made
it possible, on the one hand, to satisfy the requirement of financial convenience for the
investor, and on the other, to transfer a large part of the risks of the real estate investment
to the various stakeholders and, for each market sector, the most competent.

The multi-methodological model has proven to be effective decision support both for
the PA and for the private bodies interested in the recovery and management of the asset.
In the process that guided the choice of the HBU among some hypotheses of reuse, various
multidimensional objectives are pursued, in addition to the verification of the sustainability
and financial feasibility of the functions planned over time, without any burden for the
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community and with positive effects on economic policy, deriving from the enhancement
of a building characterized by numerous elements of complexity.

Today, the new challenge for the PA is to regenerate the abandoned heritage by
involving the various stakeholders, the local community, and investors to create new
management models capable of guaranteeing the conservation of cultural values and, at
the same time, through enhancement interventions, ensuring their economic sustainability
over time.
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Appendix A. Result DCFA. Evaluation of the Financial Feasibility of the Investment

Table A1. Feasibility and financial convenience of the management model in PPP of the A2 reuse alternative.

Years 0 1 . . . 6 7 . . . 10 . . . 11 . . . 29 30
Realization

MANAGEMENT REVENUES 0 1,650,000.00 . . . 1,650,000.00 1,848,000.00 . . . 1,848,000.00 . . . 1,848,000.00 . . . 2,596,307.00 2,596,307.00
n. beds
increase in annual revenues 6 100% increase costs

TOTAL REVENUES 0 1,650,000.00 . . . 1,650,000.00 1,848,000.00 . . . 1,848,000.00 . . . 1,848,000.00 . . . 2,596,307.00 2,596,307.00

INVESTMENT COSTS
initial investment 1,800,000.00 0 . . . 0 0 . . . 0 . . . 0 . . . 0 0
extraordinary maintenance costs 0 0 . . . 0 0 . . . 119,509.00 . . . 0 . . . 0 0
replacement of furniture 0 0 . . . 0 0 . . . 131,460.00 . . . 0 . . . 0 0

TOTAL INVESTMENT COSTS 1,800,000.00 0 . . . 0 0 . . . 250,969.00 . . . 0 . . . 0 0

MANAGEMENT COSTS
building management costs 0 530,000.00 . . . 585,163.00 596,866.00 . . . 633,399.00 . . . 646,067.00 . . . 922,743.00 941,198.00
staff costs 0 545,000.00 . . . 601,724.00 613,758.00 . . . 651,325.00 . . . 664,352.00 . . . 948,858.00 967,835.00
ordinary maintenance costs 0 16,500.00 . . . 18,217.00 18,582.00 . . . 19,720.00 . . . 20,113.00 . . . 28,727.00 29,301.00
increase in annual costs 1 2.0% inflation

OPERATING MANAGEMENT COSTS 0 1,091,500.00 . . . 1,205,104.00 1,229,206.00 . . . 1,304,444.00 . . . 1,330,532.00 . . . 1,900,328.00 1,938,334.00

TOTAL COSTS 1,800,000.00 1,091,500.00 . . . 1,205,104.00 1,229,206.00 . . . 1,555,413.00 . . . 1,330,532.00 . . . 1,900,328.00 1,938,334.00

provision for TFR fund 0 45,417.00 . . . 50,144.00 51,147.00 54,277.00 . . . 55,363.00 . . . 79,072.00 80,653.00

Gross Operating Income 0 513,083.00 394,752.00 567,647.00 489,279.00 462,105.00 616,908.00 577,320.00

amortisation 0 97,200.00 . . . 97,200.00 97,200.00 . . . 110,297.00 . . . 85,097.00 . . . 87,812.00 87,812.00

OPERATING INCOME - 415,883.00 . . . 297,552.00 470,447.00 . . . 378,982.00 . . . 377,008.00 . . . 529,096.00 489,508.00

net financial charges 6.5% 0 8,661.00 . . . 12,353.00 9,919.00 . . . 20,521.00 . . . 13,212.00 . . . 19,571.00 20,806.00
interest expense on mortgage 0 59,850.00 . . . 54,681.00 53,495.00 . . . 49,589.00 . . . 48,161.00 . . . 7059.00 3612.00

PROFIT BEFORE TAXES - 347,372.00 . . . 230,518.00 407,033.00 . . . 308,872.00 . . . 315,635.00 . . . 502,466.00 465,090.00

taxes 0 0 102,157.00 94,843.00 135,124.00 121,401.00 198,673.00 187,555.00

NET INCOME - 347,372.00 . . . 128,361.00 312,190.00 . . . 173,748.00 . . . 194,234.00 . . . 303,793.00 277,535.00

VAT balance 0 0 . . . 103,076.00 97,877.00 . . . 125,209.00 . . . 64,369.00 . . . 146,648.00 139,196.00
amortisation (+) 0 97,200.00 . . . 97,200.00 97,200.00 . . . 110,297.00 . . . 85,097.00 . . . 87,812.00 87,812.00

NET MARGIN 18,000,000.00 444,572.00 . . . 122,485.00 311,513.00 . . . 158,836.00 . . . 214,962.00 . . . 244,957.00 226,151.00

Ordinary management entry 1,650,000.00 . . . 1,650,000.00 1,848,000.00 . . . 1,848,000.00 . . . 1,848,000.00 . . . 2,596,307.00 2,596,307.00
Ordinary management outputs 1,205,428.00 . . . 1,322,282.00 1,343,767.00 . . . 1,428,831.00 . . . 1,447,268.00 . . . 2,006,030.00 2,043,405.00
Refound of mortgage capital ratios 19,794.00 . . . 24,963.00 26,149.00 . . . 30,055.00 . . . 31,483.00 . . . 72,585.00 76,032.00
Cash flow (net of taxes and VAT) 424,778.00 . . . 97,522.00 285,364.00 . . . 128,781.00 . . . 183,479.00 . . . 172,372.00 150,119.00

NPV on FLOW 742,254.00

WACC 8.04%

DSCR 6.44 . . . 4.96 7.13 . . . 6.14 . . . 5.80 . . . 7.75 7.25
LLCR 4.28 4.7 . . . 5.16 5.35 . . . 5.58 . . . 5.73 . . . 14.02

Numbers in bold highlight the totals of the overlying rows.
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