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Abstract: In a context of dwindling resources and growing financial constraints for public admin-
istrations, available real estate assets can become an important economic resource both for debt
reduction through their alienation, and for carrying out public works through rehabilitation and
defunctionalisation using private capital. The latter requires the adoption of innovative policies and
strategies to enhance the value of the assets, especially those that are disused or abandoned, which
very often represent a critical element in the overall management of public administrations. This
study proposes a strategy for the enhancement of public assets using a little-experimented contractual
form of public–private partnership. This approach, through a complex exchange transaction, avoids
the total disposal of the assets, thus guaranteeing the social and environmental sustainability of
the intervention, and also allows for the enhancement of the property with a financially convenient
solution for both partners. The balance between the benefits of the two parties is in fact the basis of
the model proposed for the final solution.

Keywords: public–private partnerships; real estate; public assets; sustainability evaluation; economic–
financial feasibility

1. Introduction

Recent and current economic contingencies have forced many public administrations,
also under the pressure of European directives, to consolidate their budgets and signifi-
cantly reduce their expenditure. In this context, public real estate represents an economic
resource that can play a decisive role, given that it is very often underused or unused. The
management costs of public buildings, related to the operating phase and to ordinary and
extraordinary maintenance, are considerable and often exceed the profitability they are able
to generate. Moreover, in many cases the functions of administrative activities, without
any significant retrofitting, could not be carried out in accordance with the operating and
safety criteria as provided by the new generation of regulations, which were created on the
basis of technical and scientific developments that are specific to the construction sector.

The optimisation of asset management should therefore be implemented through
redevelopment plans or through the divestiture of buildings that are no longer functional
for administrative activities.

Property enhancement is often a complex operation which should be carried out with
a multidimensional approach that, starting from preliminary feasibility studies and the
integrated design of the transformation operations, is able to identify possible alternatives,
and selects them on the basis of the needs of the various stakeholders.

In some cases, the development of a solution can be more easily pursued by resorting
to the contractual forms of a public–private partnership.

Among the possible forms of partnership to be implemented in public asset valorisa-
tion processes, this study has identified one that has been little explored so far, but which
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could have a very good chance of success in specific contexts. This is an option provided for
in the Italian legislation on public contracts and involves the transfer of goods in exchange
for services. This approach, through a complex exchange transaction, avoids the total
disposal of the asset, thus guaranteeing the social and environmental sustainability of the
intervention, and allows for the enhancement of the property with a financially convenient
solution for both partners.

In the following section, the paper analyses the size of the existing public real estate
stock in Italy and the various forms of divestment or enhancement usually carried out
by Public Administrations, focusing on public–private partnership contracts and their
circulation both in Italy and in Europe, as well as the limitations of this instrument as
highlighted by the literature on urban regeneration initiatives.

The following paragraphs illustrate a procedure for the enhancement of public prop-
erty, which is to be implemented through a particular and relatively unexplored form of
public–private partnership, through its application to a specific case study. The final para-
graphs on results and conclusions show the advantages of applying this form of contract
to all the participants involved in the process, on the one hand the public administra-
tion which pursues the objectives of environmental, social and economic sustainability
but is constrained and limited by strong budgetary constraints, and on the other, the
private investor who tries to optimise profits while reducing risks as much as possible.
The case study presented here is proposed as a best practice for other public real estate
redevelopment projects.

2. The Management and Enhancement of a Public Real Estate Asset

The financial crisis and the state of indebtedness of many public administrations have
changed the strategies for the management and enhancement of the value of public real
estate assets [1]. From a hitherto conservation-oriented property management implemented
to date, which we could define as static, there has been a shift towards a dynamic form of
management in which assets become an opportunity and therefore a source of income [2].
The change in strategy was also determined by the not negligible percentage of unused
properties, which in Italy reaches 7% of all public assets. It should also be noted that a
large part of these assets is in such a state of obsolescence so as to require maintenance or
renovation whose costs are not sustainable for the budgets of the public administration [3].

Spending rationalisation has often pushed administrations to seek resources through
plans to alienate public assets. In other cases, given the very low return on assets even
when used for non-institutional purposes (in 2011 the return reached peaks of 1 and 2 per
cent per year before expenses, taxes and management costs [4]), innovative management
tools, such as global services, project finance and property leasing, have been used.

The choice between divestment and enhancement is conditioned by several factors.
On the one hand, there are economic, political and social reasons that might lead to the
preservation of the property rather than its divestiture. On the other hand, the property’s
current ability to generate income is an important consideration [5]. If profitability is
already positive, and the political, economic and social reasons for the transfer of the
property subsists, divestment will be a relatively simple operation. When there is no
profitability or if it is negative, then both preservation and sale go through a preliminary
enhancement operation.

The process of enhancement must first of all verify the sustainability of the preservation
of the building, or its demolition and reconstruction [6]. The state of abandonment of
an individual building or groups thereof, is a condition dynamically intertwined with
the process of decay, which is often generated by external forces, be they demographic,
economic or social, but which in turn produces negative externalities in terms of perceived
quality, attractiveness and property values of the entire surrounding area as well [7–10].
However, due to such dynamic intertwining, abandoned properties can offer opportunities
to reverse degradation processes and become part of an urban regeneration strategy [11]. It
must be stressed that on an urban scale, the advantage of preventive intervention has been
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widely acknowledged and quantitatively assessed in terms of resilience [12], while the lack
of suitable and widespread prevention strategies (maintenance interventions) have shown
mostly devastating effects in the past decades [13].

Currently, one of the priority objectives of European government policies is to increase
the sustainability of the built environment in economic, environmental and social terms [14].
Government incentives for urban regeneration processes [15] are the tool of choice to foster
sustainable development and smart growth in cities. Famous European examples, such as
the Berlin building recycling model [16], the building redevelopment of Hamburg port, the
Amsterdam residential redevelopment [17], or the Brownfields redevelopment [18], etc.,
show that urban regeneration represents a true opportunity for the smart growth of cities.

The international slogan of the 3R environmental movement—Reduce–Reuse–Recycle [16],
which incorporates the so-called waste hierarchy, has been extended to architecture in
order to create a possible hierarchy of change strategies in the management of the existing
building stock. In general, the reduction of consumption in the building process results in
a minimisation of interventions and demolitions. The accurate perception of the building’s
condition, the tenants’ conduct and the correct planning and implementation of the mainte-
nance interventions appear to be crucial in preventing demolition. However, the reuse of
the existing building stock can only come about by following in-depth renovation works
that also differ according to the state of use of the building and its structural and functional
suitability in relation to its specific destination. These problems are particularly relevant
for reinforced concrete buildings, which represent a large share of the building stock. They
require significant energy and structural and functional interventions.

Energy retrofitting is consistent with the objectives of achieving climate neutrality
and reducing emissions, which are closely linked to the new standards proposed on
14 December 2021 by the EU Commission in the updated Energy Performance of Build-
ings Directive (https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-
buildings/energy-performance-buildings-directive_it, accessed on 10 January 2022). Fail-
ure to comply with the measures could lead to a ban on the sale or rental of buildings.

Regarding structural rehabilitation, it should be noted that it has not received the same
level of importance and attention from the European government. However, the whole
Mediterranean area and the Italian territory are affected by a significant seismicity which,
combined with the high level of seismic vulnerability, has implied serious consequences
even for seismic events of medium intensity.

Moreover, the Italian reinforced concrete buildings are among the oldest in Europe.
Construction data show that many buildings were constructed at a time when no seismic
action was foreseen, or the design methodologies were based on very poor standards that
did not consider the necessary durability and conservation requirements.

Lastly, regarding functional upgrading, in those buildings still in use modernisation is
aimed at achieving an upgrade to the current standards. On the other hand, for buildings
that have fallen into disuse and are in a state of total abandonment or for those that are still
in use but close to abandonment, renovation is understood as a process of revitalisation.
This process can take the form of transformation, re-design of spaces, modification of the
original structural layout by increasing or reducing existing volumes and creation of new
spaces within and between existing volumes [19]. All the above-mentioned renovation
strategies are not to be understood as mutually exclusive, but can be implemented simulta-
neously, depending on what the design objectives and the demands of the customers are.
In these strategies, recycling is conceived not only as the recycling of building materials
but also as the recycling of design, form and building typologies, which can, in turn, be
transposed to the current context in a modern manner.

For private properties, when choosing the redevelopment strategy, the specific interests
of the owners play a crucial role [20,21]. As an example, demolition can mean ‘destroying
the initial capital, not only in economic terms but also in terms of social sustainability,
cancelling the valuable interpersonal relationships that have developed between residents

https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_it
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over the years’ (https://www.world-architects.com/it/projects/view/rotkreuz-highlife,
last accessed on 10 May 2021).

Implementing virtuous strategies on public real estate assets is an equally complex
task [22].

Such operations require not only a technical feasibility study aimed at selecting the
optimal intervention strategy [23,24], but also an accurate study of the economic–financial
feasibility of the project.

The difficulties resulting from the economic crisis that have characterised the recent
decades have often made public–private partnerships (PPPs) the only viable contractual
form for financing urban regeneration projects or public assets [25–28]. Despite this aware-
ness, this contractual form for the realisation of public projects is still little used. The
reason for this is often the inability of public authorities to independently develop the
preliminary stages of technical, legal and economic–financial feasibility analyses [29]. Many
initiatives at the European level have tried to foster public–private partnerships. One such
initiative, implemented by the European Commission with the support of the European
Investment Bank, is JESSICA, which aims to help Member State authorities exploit financial
engineering mechanisms to support investments in sustainable urban development.

In Italy, to overcome these obstacles, with the entry into force of Law 28 December
2015, no. 208, (art. 1 paragraph 589), the Department for Economic Policy Programming
and Coordination, (DIPE) has the task of aiding and supporting all central and local Public
Administrations, who request this, in all those phases related to PPP operations, from
planning to implementation.

Where the use of PPPs to finance urban regeneration projects is more common, this
approach suffers from a number of deficiencies. These include the project’s vulnerability
to financial risks due to over-reliance on private investment, and the overemphasis on
creating a place of opportunity rather than improving the social environment in disadvan-
taged areas [30]. Some authors show the limitations of this tool when it is considered the
universally applicable solution to urban regeneration problems [31]. For the success of an
urban regeneration initiative through private contribution, the use of strategies adapted to
specific contexts is therefore crucial [32,33].

With the exception of the United Kingdom, the PPPs market in the EU, besides the
crisis that has also affected this specific type of activity on a European scale and that has led
to a constant decline in the last decade, still has ample margins for development (Figure 1).
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Figure 1. PPPs market in European countries (Source: European Court of Auditors, Special Report, 2018).
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In Italy, also due to the low circulation of these contractual forms in comparison with
other European countries, in the last 18 years, from 2002 to 2019, there has been a relative
increase in the number of initiated proceedings (approximately 40,000 have been initiated)
as well as tenders awarded and in progress, for a total amount of more than €100 billion
(Figure 2).
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3. Enhancement Strategy

In Italy, the legislative framework for public procurement is regulated by the Public
Contracts Code (Legislative Decree 18 April 2016, n. 50).

Among the possible forms of PPPs envisaged by the Code there is the Transfer of
assets in exchange for works (art. 19). To date, this contractual form has rarely been applied
in cases of alienation of assets of local Public Administrations and, so far, in no case has it
been used for alienations of assets of the central government.

This form of partnership is the essential element of the property enhancement strategy
proposed in this paper. The use of this form of partnership is particularly appropriate in
the process of increasing the value of public property assets, carried out in conjunction with
rationalisation plans aimed at the partial transfer of assets, because of the advantages it can
bring to both partners involved. The private partner finds an advantage, in the first place,
in the reduction of the initial investment cost, understood as the capital outlay needed to
acquire the asset that is to be redeveloped. The reduction of the initial investment cost
implies a consequent reduction of the financial risk.

The possibility provided by the regulation that entails disposal of a property before
the end of the works upon presentation of a suitable bank guarantee for a value equal to
that of the property to be acquired, also reduces the degree of financial illiquidity. The
public partner, on the other hand, benefits from the possibility of being able to undertake
virtuous redevelopment operations, also aimed at functional conversion, without using
financial resources but making use of the assets themselves as the only resource.

Based on these prerogatives, the proposed enhancement model was developed.
The proposed property enhancement strategy derives from the construction of a

valuation process developed in steps according to the hierarchical order of Figure 3.
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Based on the information collected during the initial cognitive phase, the different
possible transformation/development alternatives should be identified. The specific needs
of stakeholders (direct and indirect) are investigated through interviews aimed at guiding
the decision-making and design process from a participatory planning perspective [34]. In
this way, the social impact is incorporated into the technical and economic feasibility project,
leading to the selection of the best option as a balance between the different interests of
the stakeholders involved in the transformation process. Once the technically and socially
sustainable transformation hypotheses have been identified, the final choice is selected as
the outcome of financial sustainability from the private partner’s point of view.

The financial sustainability of the operation is developed through the Discounted Cash
Flow Analysis. The use of this methodology implies, on the one hand, the estimation of the
costs of the restructuring operation and the management of the PPPs contract and on the
other, the forecast of the probable revenues. The estimation of the technical costs can be
preceded by the creation of a BIM model of the building, whereas revenues are derived
from the analysis of the market and the potential demand in the scenario subsequent to the
transformation process. The development of the DCFA thus allows to define the margins
of the financial and economic balance between the public and private sectors, and therefore
the terms of the PPPs contract for the formulation of the tender.

As a matter of fact, the main element of the contract is in fact the portion of the building
that is to be transferred to the private partner who will undertake the renovation of the
whole complex. This parameter does not result from the equivalence of the value of the part
to be sold, with reference to the current conditions of use and maintenance, and the overall
cost of the renovation. Instead, it is the result of an analysis that ensures the financial
sustainability of the private investment. The result is therefore determined by a DCFA that
has as an unknown the extent of the surfaces that will be transferred to the private sector,
or, as a difference, the extent of those that will remain at the disposal of the public sector,
once all the other parameters are known. These include transformation and management
costs, revenues and the minimum profit expected by the ordinary entrepreneur. Only
this approach can guarantee the success of the operation and the triggering of a virtuous
process of redevelopment and regeneration.

The private partner will have to bear all the investment costs related to the renovation
and redevelopment of the building. To this, one must add the cost of the bank guarantee
necessary to obtain the availability of the part of the building defined at the end of the
tender, at a time prior to the completion of the works. This will make it possible to plan the
sale of the areas to be redeveloped already during the execution of the works, thus reducing
the financial exposure. The revenues of the operation are derived from the sale or income
of this portion of the property. Furthermore, of fundamental importance, is the condition
of lower financial risk to which the investor is exposed due to the lower investment cost.

In construction it is common for investors, to reduce their financial exposure, to
require an exchange of real estate. Instead of buying the development land, they trans-
fer to its owner a share of the building to be constructed. Similarly, also in this case,
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part of the financial and market risk is thus transferred from the investor to the owner
(the public administration).

The public partner, in view of the loss of part of the assets, or rather the lower income
that derives from the sale of the entire building in its current condition (of abandonment and
degradation), will obtain the restitution of the part not transferred to the private partner but
upgraded, which can thus possibly be sold or rented out or used for institutional purposes.

The public partner, from an economic point of view, will also benefit from the redevel-
opment of the interior of the building which, as mentioned, could become an opportunity
to reverse the processes of degradation that characterise the area. This way of enhancing
the value of the building is perfectly oriented towards the achievement of sustainable
objectives in the management of the existing public assets: reduction of consumption (de-
riving from the elimination of the management and maintenance costs of disused buildings,
as well as from the energy requalification of the part that will remain in its possession),
re-use through the technical–functional upgrade of the spaces and recycling through the
functional conversion adapted to the demand.

The amount to be transferred to the private partner is the result of objective research
able to guarantee the financial equilibrium for the private investor. The only constraint
placed on the objective research is that the final value of the part that will remain in public
ownership exceeds any proceeds from the sale of the entire property in its current condition.
The result of the financial balance defines the basis for the tender.

The contract can be assigned through the Most Economically Advantageous Tender
(MEAT), requesting offers from potential participants that meet both quantitative (a re-
duction or an increase in the size of the area to be transferred to the private partner) and
qualitative (regarding materials and workmanship) criteria.

4. The Case Study

The case study is a building complex located in the city of Potenza (Southern Italy),
near the historic centre. The city of Potenza is the capital of the Basilicata Region, as
well as the most populous municipality in the entire region with a population of over
67,000 inhabitants and a demographic weight of approximately 12% on a regional basis
and 18% on a provincial basis. The population density of 382.6 inhabitants/km2 is one of
the lowest among the 144 Italian cities with a population of more than 50,000 inhabitants.
The building complex consists of three buildings with a reinforced concrete frame structure,
built adjacent to each other but structurally independent. Its location is particularly advan-
tageous due to its proximity to the main historical and cultural sites of the city (Figure 4),
and its easy connection to the main roads and basic services of the city. The urban fabric in
which the property is located is predominantly residential, with the presence of various
types of commercial and service activities.

In this area, the building and urban planning interventions allowed are aimed at the
qualitative maintenance of the existing building stock, at the qualification and greater
provision of equipped public spaces and at the encouragement of the presence of activities
compatible with and complementary to the residence. The retrofitting intervention pro-
vided for is perfectly coherent with the building renovation categories of the urban context
and perfectly in line with the objectives of the recent regulations in terms of energy and
structural upgrading.

One of the features that makes the case study interesting is the ownership structure
and the different uses coexisting therein. One part of the building is used for private
residences, the other part, in disuse, is publicly owned and is intended for school and
offices. The internal spaces of this portion are therefore functional for teaching activities
and distributed in classrooms, reading rooms, libraries, offices and services.

These spaces, unused for about twenty years, are currently in a state of abandonment
and progressive degradation. The deterioration is also an indirect consequence of the PA’s
lack of financial resources, which has led to a low frequency of ordinary and extraordinary
maintenance activities.
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The building complex is now an instrumental asset that is no longer functional for the
activities of the public authority. This condition has led the administration to include the
asset in the list of possessions available for sale, or alternatively to look for a solution that
would enhance its value without depleting its own resources.

From a structural point of view, the building complex was constructed between the late
1960s and early 1970s. It was designed in accordance with generally obsolete regulations
and lacking seismic classification. The three buildings (named A, B, C) are arranged on
a natural slope and for this reason they have separate foundations on different levels
(Figure 5). The three buildings have 11, 7 and 9 floors respectively. A and C have in
addition a sloping roof. The covered surfaces of the typical floor layout are respectively
about 280 m2 (building A), 180 m2 (building B) and 280 m2 (building C).
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The total surface area of the building complex is 5885 m2, of which 3450 m2 are owned
by the Public Authority, as shown in Figure 6.
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Figure 6. Rendering of the case study. The dark part indicates private property, the light part
public property.

At the time the assessment was carried out, no original structural design drawings
were available. In order to assess the safety level and to define the intervention strategy,
an accurate geometric survey of the structure was carried out to compensate for the lack
of information. In its initial phase, for the acquisition of knowledge of the reinforcement
details, a simulated project of the buildings was created, corrected and integrated with the
information found through in situ surveys.

Over the years, no structural works have ever been carried out, and considering the
current regulatory requirements and the current seismic classification, a seismic improve-
ment/adaptation was deemed necessary, without which the use for public purposes (such
as student services) would not be appropriate. Moreover, the lack of energy efficiency
measures would make its management extremely costly.

4.1. Revenue Estimation

Market analysis is also part of real estate due diligence. From this, possible scenarios
can be deduced in terms of market values and expected revenues from sales resulting from
the transformation, rationally orienting project choices, such as intended use, building
quality, etc. The real estate market framework was carried out based on information
extracted from the 2020 Real Estate Market Observatory Reports (Source: Revenue Agency).

The transformation project has been defined to achieve a real estate enhancement,
therefore an increase in the probable expected market value. The internal redevelopment
work will shift the existing residential units and the additional ones that will be created
with the planned intervention, from the initial “low-cost/ inexpensive dwellings” clas-
sification, to the “high-cost/expensive dwellings” type. While the first type currently
has average prices of around €900/m2, the prices of the transformed product fluctuate
between €2000/m2 and €2300/m2. The hypothesised regeneration and redevelopment
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scenario has used the maximum value of this range as the probable sales value of the new
residential surfaces.

The hypothesis that the envisaged intervention can generate that surplus on the final
values is also confirmed by previous studies on the effects of energy retrofitting on the
Italian urban real estate market [35,36].

The enhancement project foresees, for the publicly owned surfaces (including those
that will be transferred to the private partner), in addition to energy retrofitting, structural
retrofitting, extraordinary maintenance and defunctionalisation interventions.

The new internal layout is oriented towards the subdivision of the different floors into
flats. The segment chosen is that of flats with surfaces varying from a minimum of 70.9 m2

to a maximum of 105 m2 (Figure 7). The flats with larger surface areas are those located in
the central building, where the position of the external entrances does not make it possible
to reduce the size of the apartments.
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The identification of the size class derives from analyses of the local real estate market,
which showed that in 2020 the most traded size class, by far, was between 50 and 85 m2,
followed by the size class between 85 and 115 m2.

The ground floor has two underground sidewalls and will be used for storage rooms/
garages belonging to the flats. The areas of the first, second and part of the third floors,
given their exposure and luminosity, will be used as guest quarters and represent the
minimum portion that, following the conversion, will remain available to the public body.
Part of the third, fourth, fifth and sixth floors, on the other hand, are susceptible to both
conversions (guest quarters or flats). The portion of the surface area to be used for flats,
which will be transferred to the private partner, and, by contrast, the part to be used
for guest quarters, which will remain at the disposal of the public partner, represent the
unknowns of the problem, the solution to which derives from the subsequent assessments
of the economic–financial sustainability of the conversion.

4.2. Estimation of the Transformation Costs

For this case, several retrofit strategies have been taken into consideration, critically
analysed and qualitatively compared in order to select the best intervention solution in
terms of structural safety, costs, architectural and functional requirements. Of the need
to intervene without interrupting the use of the structures in the residential portions was
considered of particular importance. The retrofit strategy was selected due to: (1) the need
to minimise the impact on the original architectural and functional characteristics of the
buildings; (2) the safety requirements of the seismic regulations; and (3) the initial results
of the acquisition of knowledge process of the structure.
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The selected structural intervention has been operationally defined, consistent with the
technical–economic feasibility study of this present study. It provides for the introduction
of passive protection devices below the second deck of buildings A and B and then at
the base of building C, in order to allow for the correct implementation of a seismic
isolation system at the base of the whole complex under examination and in respect of the
required displacements. The first two rows of pillars of buildings A and B will have to be
reinforced accordingly.

As far as the economic aspect is concerned, in cases similar to the case study, the seismic
isolation system has already shown its convenience compared to other systems [24,37].

The insulation system was designed, essentially for cost analysis purposes, consid-
ering elastomeric and sliding insulators designed according to the requirements of the
Technical Standards in force. For the stiffening at the base of the superstructure, a grid
of steel beams was considered, also useful for the connection between the insulators and
the superstructure.

The energy upgrade project includes the efficiency enhancement of the external cover-
ing of the entire building complex. In particular, the project provides for the application,
on the opaque vertical structures, of an insulation system from the outside, comprising
expanded polyurethane panels (EPS), the replacement of the external window frames with
new ones, and the construction of an insulation system at roof level through a system of
insulation from the outside in extruded polyurethane panels (XPS). The adaptation of the
plant engineering and, in particular, of the heating systems was designed and calculated
only for publicly owned areas.

For these areas, the internal renovation and extraordinary maintenance works involve
the redefinition of the internal layout through an almost total demolition of the internal
partitions and the construction of new finishes and coverings on the floors and walls. The
plumbing and electrical systems will also be upgraded.

The following are also planned: the renovation of the facades not affected by the insu-
lation system, the renovation of the screeds and finishes of the balconies, the replacement
of the railings, the replacement of the downpipes and drains and the renovation of the floor
of the terrace that cover the central building.

The assessment of the costs of materials and works was developed by means of the bill
of quantities on the basis of the three-dimensional BIM model of the building and official
regional price lists.

The estimate of the works led to a total construction cost of €3,531,557.88. The cost
of the works related to the energy upgrade of the buildings has an incidence on the total
cost of 18%, while the cost of the seismic retrofit is higher, at about 31%. The cost of facade
upgrading has an incidence of about 9%. The remaining amounts are related to the internal
renovation works for functional conversion.

These costs have been appropriately allocated to the different building units, on
the basis of their ownership thousandths shares. The estimated average expenditure of
each co-owner (private ownership of the building complex) is €9,987 for energy upgrade
interventions; €17,070 for seismic retrofit interventions.

The expenses for the seismic retrofit, energy upgrade and facade rehabilitation can
be financed for the private part through the tax incentives currently available. These
incentives make it easy for these condominiums to take part in the intervention, even if
the public body as the owner of the relative majority of the total property did not have any
bureaucratic obstacles. The private part of the building complex obviously does not enter
into the financial analysis, which focuses only on the public portion from which forms of
financing through tax incentives are excluded. As a matter of fact, the current legislation
does not include the public subject among the beneficiaries of the incentives.

The final cost of the transformation process is obtained by adding the technical cost
deriving from the bill of quantities to:

• The technical and management expenses incurred by the processing company and
estimated as a percentage of the construction cost;
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• The marketing expenses calculated as a percentage of the total revenues from sales;
• The Urbanization Charges and the Construction Cost Contribution calculated on the

basis of parameters provided by the municipal administration;
• The interest charges calculated as a percentage of the investment cost;
• The cost of the bank surety policy.

5. DCFA Results

The investment period is assumed to be 28 months discretised into four-monthly
intervals. The total cost of production has been broken down into different shares in relation
to the different types of ownership and the specific form of financing of the intervention.
The surface areas to be transferred as compensation for the works carried out, are those
that are able to compensate the costs for the conversion of the surface areas incurred by
the investor and guarantee an adequate profit. The cost flow in the different four-monthly
intervals derives from the preliminary breakdown of the project into distinct phases that
represent the activities that are necessary for the progress of the project, and by taking into
account any interdependence between them. All the costs related to the seismic retrofit
and energy upgrade are incurred in the first year. The works related to the renovation and
transformation of the interior surfaces are distributed throughout the entire period of the
investment. Revenues from the sale of the flats are assumed to be distributed over the
entire investment period.

The sale before completion of the works is possible as a result of the transfer of the
portion of the property to the private partner, subject to the signing of a surety policy
contract. The estimate of the surface area to be transferred to the private partner derives
from an objective research procedure, assuming this parameter as the unknown of the
DCFA, which has a discount rate equivalent to the return expected by the investor. The
only constraint placed on the objective research is that the final value of the part that will
remain at the disposal of the public body exceeds any proceeds that derive from the sale
in the current condition of the entire property. Assuming that the expected profit is equal
to 20% of the investment cost, the surfaces to be transferred to the private partner are
1143 m2, which correspond to about 30% of the total surfaces available. This share is lower
than the total amount of transferable surfaces (1820 m2), i.e., those that can be converted
into residences because they meet the health, hygiene and habitability requirements of
the building regulations in force. With regards the public administration, the financial
convenience of this solution with respect to the total sale of the property also derives from
the verification that the final value of the property, that will remain available to the local
authority, is greater than the value obtainable from the sale of the entire property in its
current condition.

6. Conclusions

The concrete need to find a financially sustainable and economically, socially and
environmentally viable solution for the enhancement of public real estate assets otherwise
destined for sale, was the basis for this study. The solution found is the use of a form
of public–private partnership envisaged by Italian law but which has not been applied
in practice so far. This form of contract involves the participation of a private partner
as the financier and executor of the process of transforming and enhancing the value of
the property, in return for the transfer of a portion of the property. The application to a
concrete case has shown that the sale of the asset, as an alternative choice to the use of
this contractual form, would produce lower revenues than the utility deriving from the
availability of a portion of the same building but redeveloped at the expense of the private
partner and destined to a new public function.

In addition to the financial benefits, there are also the positive effects of urban regener-
ation that the redevelopment of a disused public asset can generate in a wider urban area,
and by simply being the trigger for a virtuous process of development and new investments.
On the other hand, the private partner would have the possibility to reduce the financial
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exposure of the investment and thus reduce the related risks. This condition makes the
investment attractive to a wider range of private actors. The increase in supply can only gen-
erate further advantages for the public administration. These advantages can be targeted
on specific objectives through the selection of the private partner via a Most Economically
Advantageous Tender. The selection of the private partner will therefore be carried out
on the basis of qualitative and quantitative criteria and through the weighting thereof in
line with the objectives of the development. The case study demonstrates the advantages
of using this form of contract and also provides a guide to the choice of this solution for
administrations with disused real estate assets or those already included in divestment
programs, but where the alienation procedure has failed and where they are therefore
looking for a solution that can enhance their value without using their own resources.
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7. Blečić, I.; Cecchini, A.; Minchilli, M.; Tedeschi, L.F.; Trunfio, G.A. A decision support tool on derelict buildings for urban

regeneration. In Proceedings of the 3rd International Conference on Smart Data and Smart Cities, Delft, The Netherlands, 4–5
October 2018; ISPRS Annals of the Photogrammetry, Remote Sensing and Spatial Information Sciences 2018. Volume IV-4/W7.

8. De Magalhães, C. Urban Regeneration. In International Encyclopaedia of the Social & Behavioural Sciences, 2nd ed.; Wright, J.D., Ed.;
Elsevier: Oxford, UK, 2015; Volume 24, pp. 919–925.

9. Balampanidis, D.; Maloutas, T.; Papatzani, E.; Pettas, D. Informal urban regeneration as a way out of the crisis? Airbnb in Athens
and its effects on space and society. Urban Res. Pract. 2019, 14, 223–242. [CrossRef]

10. Saccomani, S. Urban regeneration and crisis. In Proceedings of the EURA Conference, City lights Cities and Citizens
within/Beyond/Notwithstanding the Crisis. Track 3: Governing Cities: Stressed Institutions and New Shapes of Urban
Democracy, Torino, Italy, 16–18 June 2016.

11. Leccis, F. Regeneration programmes: Enforcing the right to housing or fostering gentrification? The example of Bankside in
London. Land Use Policy 2019, 89, 104217. [CrossRef]

12. Vona, M. Proactive actions based on a resilient approach to urban seismic risk mitigation. Open Constr. Build. Technol. J. 2020,
14, 321–335. [CrossRef]

13. Vona, M.; Harabaglia, P.; Mastroberti, M.; Manganelli, B. About the economic life prediction for existing RC buildings. In
Proceedings of the Life-cycle of Engineering Systems: Emphasis on Sustainable Civil Infrastructure. 5th International Symposium
on Life-Cycle Engineering, IALCCE 2016, Delft, The Netherlands, 16–19 October 2016; CRC Press: Boca Raton, FL, USA, 2017;
pp. 2091–2098.

14. de Bettignies, J.E.; Ross, T.W. Public-private partnership and the privatization of financing: An incomplete contracts approach.
Int. J. Ind. Organ. 2009, 27, 358–368. [CrossRef]

15. Cortinovis, C.; Haase, D.; Zanon, B.; Geneletti, D. Is urban spatial development on the right track? Comparing strategies and
trends in the European Union. Landsc. Urban Plan. 2019, 181, 22–37. [CrossRef]

http://doi.org/10.48264/VVSIEV-20202710
http://doi.org/10.3390/su11205662
http://doi.org/10.1016/j.habitatint.2016.11.004
http://doi.org/10.1108/JPIF-05-2013-0034
http://doi.org/10.1080/10835547.1993.12090722
http://doi.org/10.1080/17535069.2019.1600009
http://doi.org/10.1016/j.landusepol.2019.104217
http://doi.org/10.2174/1874836802014010321
http://doi.org/10.1016/j.ijindorg.2008.10.004
http://doi.org/10.1016/j.landurbplan.2018.09.007


Sustainability 2022, 14, 8309 14 of 14

16. Petzet, M.; Heilmeier, F. Reduce, Reuse, Recycle—Architecture as Resource; Hatje Cantz: Berlin, Germany, 2012; p. 272.
17. Giannino, M.A.; Orabona, F. Social housing in urban regeneration. Regeneration heritage existing building: Methods and

Strategies. TeMA-J. Land Use Mobil. Environ. 2014, 15. [CrossRef]
18. Li, X.; Yang, H.; Li, W.; Chen, Z. Public-private partnership in residential brownfield redevelopment: Case studies of Pittsburgh.

Procedia Eng. 2016, 145, 1534–1540. [CrossRef]
19. Manganelli, B.; Tataranna, S. A new software for estimating the depreciated reproduction cost implemented in BIM. Valori

Valutazioni 2020, 24, 19–29.
20. Chen, B.R.; Chiu, Y.S. Public-private partnership: Task interdependence and contractibility. Int. J. Ind. Organ. 2010, 28, 591–603.

[CrossRef]
21. Manganelli, B.; Vona, M.; De Paola, P. Evaluating the cost and benefits of earthquake protection of buildings. J. Eur. Real Estate

Res. 2018, 11, 263–278. [CrossRef]
22. Batra, R. Gauging the stakeholders’ perspective: Towards PPP in building sectors and housing. J. Hous. Built Environ. 2020,

35, 1123–1156. [CrossRef]
23. Anelli, A.; Vona, M.; Hidalgo, S.S.-C. Comparison of different intervention options for massive seismic upgrading of essential

facilities. Buildings 2020, 10, 125. [CrossRef]
24. Cardone, D.; Flora, A.; Manganelli, B. Cost-benefit analysis of different retrofit strategies following a displacement-based loss

assessment approach: A case study. In Proceedings of the 10th U.S. National Conference on Earthquake Engineering: Frontiers of
Earthquake Engineering, 10NCEE, Anchorage, AK, USA, 21–25 July 2014.

25. Guarini, M.R.; Morano, P.; Micheli, A.; Sica, F. Public-private negotiation of the increase in land or property value by urban
variant: An analytical approach tested on a case of real estate development. Sustainability 2021, 13, 958. [CrossRef]

26. Guarini, M.R.; Battisti, F. A model to assess the feasibility of public–Private partnership for social housing. Buildings 2017, 7, 44.
[CrossRef]

27. Van Boxmeer, B.; Van Beckhoven, E. Public–Private partnership in urban regeneration: A comparison of Dutch and Spanish PPPs.
Eur. J. Hous. Policy 2005, 5, 1–16. [CrossRef]

28. Kyvelou, S.; Karaiskou, E. Urban development through PPPs in the Euro-Mediterranean region. Manag. Environ. Qual.
2006, 17, 599–610. [CrossRef]

29. Codecasa, G.; Ponzini, D. Public–Private partnership: A delusion for urban regeneration? Evidence from Italy. Eur. Plan. Stud.
2011, 19, 647–667. [CrossRef]

30. Leung, B.Y.P.; Hui, E.C.M. Evaluation approach on public-private partnership (PPP) urban redevelopments. Int. J. Strateg. Prop.
Manag. 2005, 9, 1–16. [CrossRef]

31. Ball, M.; Maginn, P.J. Urban change and conflict: Evaluating the role of partnerships in urban regeneration in the UK. Hous. Stud.
2005, 20, 9–28. [CrossRef]

32. Kort, M.; Klijn, E.H. Public–Private partnerships in urban regeneration projects: Organizational Form or managerial capacity?
Public Adm. Rev. 2011, 71, 618–626. [CrossRef]

33. Deng, H.; He, J. Research on the application of PPP model based on REITs in urban regeneration practice. In Proceedings of the
2016 International Conference on Economics, Social Science, Arts, Education and Management Engineering, Huhhot, China,
30–31 July 2016; Atlantis Press: Amsterdam, The Netherlands, 2016; pp. 255–266. [CrossRef]

34. Wang, Y.; Xiang, P. Investigate the conduction path of stakeholder conflict of urban regeneration sustainability in China: The
application of social-based solutions. Sustainability 2019, 11, 5271. [CrossRef]

35. De Ruggiero, M.; Forestiero, G.; Manganelli, B.; Salvo, F. Buildings energy performance in a market comparison approach.
Buildings 2017, 7, 16. [CrossRef]

36. Manganelli, B.; Morano, P.; Tajani, F.; Salvo, F. Affordability assessment of energy-efficient building construction in Italy.
Sustainability 2019, 11, 249. [CrossRef]

37. Vona, M.; Flora, A.; Carlucci, E.; Foscolo, E. Seismic retrofitting resilience-based for strategic RC buildings. Buildings 2021, 11, 111.
[CrossRef]

http://doi.org/10.6092/1970-9870/2513
http://doi.org/10.1016/j.proeng.2016.04.193
http://doi.org/10.1016/j.ijindorg.2010.02.002
http://doi.org/10.1108/JERER-09-2017-0029
http://doi.org/10.1007/s10901-020-09754-4
http://doi.org/10.3390/buildings10070125
http://doi.org/10.3390/su131910958
http://doi.org/10.3390/buildings7020044
http://doi.org/10.1080/14616710500055612
http://doi.org/10.1108/14777830610684567
http://doi.org/10.1080/09654313.2011.548471
http://doi.org/10.3846/1648715X.2005.9637522
http://doi.org/10.1080/0267303042000308705
http://doi.org/10.1111/j.1540-6210.2011.02393.x
http://doi.org/10.2991/essaeme-16.2016.54
http://doi.org/10.3390/su11195271
http://doi.org/10.3390/buildings7010016
http://doi.org/10.3390/su11010249
http://doi.org/10.3390/buildings11030111

	Introduction 
	The Management and Enhancement of a Public Real Estate Asset 
	Enhancement Strategy 
	The Case Study 
	Revenue Estimation 
	Estimation of the Transformation Costs 

	DCFA Results 
	Conclusions 
	References

