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Abstract In the present research the analysis of the financial feasibility of a Public 
Private Partnership (PPP) intervention, related to the enhancement and management 
of a social housing complex, has been carried out. With reference to the redevelop-
ment initiative of Torrevecchia area located on the western periphery of the city of 
Rome (Italy), the Discounted Cash-Flow Analysis (DCFA) has been implemented. 
The study aims to verify the efficiency in the use of the PPP operational tool through 
the assessment of the costs and the revenues deriving from the renovation and the 
expansion of the considered complex. In the analysis, a periodic fee paid by the Public 
Administration to the private investor has been considered and determined, able to 
ensure the financial sustainability of the initiative and to comply with the regulatory 
constraints in the Italian context. The redevelopment initiative analyzed demonstrates 
the relevant role played by PPP procedures in the context of urban regeneration and 
functional reconversion of collective interest properties, able to identify a compro-
mise solution between the current contraction of the public spending capacity and 
the financial feasibility of the territorial investments.
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1 Introduction 

A significant issue related to the enhancement of existing property assets concerns the 
scarce public economic resources to be used for their physical recovery [2, 10, 15, 16, 
20]. An inadequate assessment of the functions to be introduced and a scarce attention 
to the property management phase represent a fundamental risk for the renovation 
initiative success [5]. It is known, in fact, that often recovered properties remain 
unused due to the lack of resources for their management. In this sense, the procedures 
of Public Private Partnership (PPP) allow to involve private financial resources able 
of carrying out building and/or urban redevelopment operations [1, 19, 25]. 

Currently, the management measures of existing assets constitute an important 
stimulus in the private construction sector, due to the sharp decrease of the real estate 
market and the Public Administration budget cuts. Furthermore, the strong need of 
the managing entities to provide for the restructuring of their property asset must be 
added, mostly built in the decades following the World War II, which inexorably is 
coming close to the end of its life cycle without adequate recovery interventions. 

The scarcity of public economic resources and the high specialized skills required 
in the transformation and management processes make it increasingly necessary 
to use forms of collaboration between the public sector and private investors 
[6, 7, 9, 14, 21]. 

In the Italian context, the property asset enhancement is regulated by Art. 58 of 
the Law Decree No. 112, June 25, 2008 [4]. According to this regulation, to proceed 
with the reorganization, management and enhancement of the Regions, Provinces, 
Municipalities and other local property assets, each public Entity identifies the prop-
erties located in the competence area that are not appropriate for the institutional 
intended uses and are suitable to their enhancement or disposal. The inclusion of the 
properties in the recovery plan determines the consequent classification as available 
assets, taking into account the historical-artistic, archaeological, architectural and 
landscape-environmental constraints. Therefore, the specific plan is analyzed by the 
competent entities, in order to make the aforementioned definitive classification. 

A considerable importance role is played by Art. 27 of the Italian Law Decree. 
No. 201, December 6, 2011—Urgent provisions for the growth, equity and consoli-
dation of public accounts—, converted into Law No. 214, December 22, 2011, which 
introduced the “Unit Territorial Enhancement Program” (PUVaT), as a governance 
tool for the best use of public properties [18]. The PUVaT is aimed at starting, 
implementing and concluding, in a specific time, an enhancement process for the 
properties in line with the territorial development guidelines and with the economic 
planning that may constitute, within the economic and social reference context, a 
stimulus and attraction element of sustainable local development interventions and 
public services.
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The need to overcome the economic limits and to recovery the current building 
stock has led to the implementation of public utility initiatives that can determine a 
sufficient profitability for private subjects. For some specific sectors, such as telecom-
munications or energy management, the ability to generate profits is more evident, 
for other ones, defined as “cold” works, the profitability deriving from the realiza-
tion of the project must be encouraged through public contribution forms, so that the 
private investors can make bear the risks of the investment. 

2 Aim  

The present research concerns the framework outlined. The study analyzes the feasi-
bility of a redevelopment initiative of a public property asset, represented by the 
social housing buildings of Torrevecchia (Rome, Italy), through a PPP procedure 
that provides the involvement of a private investor for the renovation, the expan-
sion and management of the complex. In order to ensure the sustainability of the 
initiative for the private operator, a financial sharing of the Public Administration 
through a periodic monetary amount has been provided, able to define the conve-
nience threshold of the private balance sheet and to comply with the regulatory 
constraints imposed by the Italian Legislative Decree No. 50/2016, art. 180, par. 6. 
According to this regulatory provision, the total monetary subsidy burdened by the 
Public Administration “[…] must not exceed 49% of the total investment cost of the 
PPP initiative, including any financial charges”. 

The paper is structured as follows. In Sect. 3, the case study and the current state 
of the building typologies of the complex of Torrevecchia are described. In Sect. 4, 
the redevelopment initiative to be assessed is illustrated. In Sect. 5, the Discounted 
Cash-Flow Analysis (DCFA) is implemented for verifying the private convenience of 
the initiative, by calculating the periodic fees to be paid by the Public Administration 
that ensure both the sustainability of the private balance sheet and the compliance 
with the Italian regulatory provisions. Finally, in Sect. 6 the conclusions of the work 
are discussed. 

3 Case Study 

3.1 Description of the Social Housing Complex 
of Torrevecchia 

The case study concerns the redevelopment project of the social housing complex of 
Torrevecchia, located in an urban area on the western periphery of the city of Rome 
(Italy). The complex is owned by the Agency for Public Residential Buildings in the 
Rome municipality (ATER), an economic regional public institution that manages a
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Fig. 1 Social housing 
complex of Torrevecchia (red 
circle) in the city of Rome 

property asset composed by 48,000 residential units, especially social housing ones. 
Until the 1960s, Torrevecchia area was used for agricultural purposes with small 
few houses to serve the large agricultural farms. In the following years, the area was 
affected by a rapid urban expansion, aimed at better getting connected to the city. 
Despite the presence of numerous green spaces that are not urbanized as a result 
of the expansion of the second half of the twentieth century process, the district is 
devoid of equipped public parks. Figure 1 shows the location of the social housing 
complex of Torrevecchia in the urban context of the city. 

The Torrevecchia complex (Fig. 2) is a social housing intervention carried out 
on an area of about 24 hectares using funds provided by the Law No. 584/1977. 
The complex has been built around a central square, defined by four tower houses 
characterized by fifteen floor levels with offices, a bar and a social center. A high-
altitude pedestrian path connects the square to Via di Torrevecchia, around which two 
3-storey high buildings are placed. In particular, on the ground floor level stores are 
located, whereas the other two levels are occupied by residential units. In correspon-
dence to the square, four low-rise houses from four to six floors branch off. Thanks 
to the buildings localization, two green spaces are respectively intended for a small 
public park and sports equipment. In brief, the Torrevecchia complex is divided into 
three building typologies (Fig. 3): courtyard buildings, low-rise housing buildings 
and tower buildings.
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Fig. 2 The social housing complex of Torrevecchia 

Fig. 3 The different typologies of buildings in the complex of Torrevecchia 

3.1.1 Courtyard Buildings 

The courtyard buildings are the most underused typology of the complex and they 
allocate only 8% of the entire population of the case study. They are developed on 
two parallel blocks, in addition to an isolated one in the complex center, with part 
of the ground floors intended for commercial use and storage rooms. The courtyard
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Fig. 4 The courtyard buildings 

buildings involve three levels, with the first floors served by stairs overlooking the 
internal courtyard. 

The main criticalities found for the courtyard buildings concern: the generalized 
problems of meteoric water infiltration, both at the roof level and in the joints of 
the prefabricated elements on the facade; the lack of thermal comfort, especially 
in the summer; a low insulation quality of the building envelope; the lack of heat 
mitigation systems. Furthermore, a strong degradation state in the quality of the 
finishings, especially on the facades, has been detected, due to the lack of adequate 
periodic maintenance interventions. 

Figure 4 shows the courtyard buildings (yellow ones) of the social housing 
complex of Torrevecchia. 

3.1.2 Low-Rise Housing Buildings 

The low-rise housing buildings are the most spread typology in Torrevecchia 
complex, as they allocate 62% of the total population. The typological distri-
bution includes three flats per floor level served by a staircase. In particular, 
the social housing complex is combined in two—scale buildings—8 in all—or 
three-scale—overall 10 buildings. 

To accommodate the morphological characteristics of the area, the buildings’ 
heights vary between four and seven floors. Moreover, each building has the entrance 
hall and storage rooms on the ground floor, whereas the other levels are intended for 
housing. Finally, at the last floor level there are the technical rooms.
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Fig. 5 The low-rise housing buildings 

The main critical issues of the low-rise housing buildings refer to the bad salubrity 
state of the toilet rooms, where the air exchange is performed by natural ventila-
tion through the shafts. The present problem becomes evident as the shafts heights 
increase—and therefore the number of rooms to be served. Furthermore, the lack of 
thermal comfort in the houses due to a low insulating quality of the building envelope 
and the lack of heat mitigation systems represent other relevant negative aspects. In 
the single-sided apartments, this critical issue is amplified by the lack of natural venti-
lation inside the rooms. Finally, a progressive decay state in the finishings quality, 
especially on the outside spaces, is detected. 

Figure 5 shows the low-rise housing buildings (blue ones) of the social housing 
complex of Torrevecchia. 

3.1.3 Tower Buildings 

In the Torrevecchia district there are four identical tower buildings which allocate 
30% of the complex inhabitants. They are developed on fifteen levels above ground 
and a basement for storage rooms. On the remaining floors there are houses with a 
typological distribution of six apartments per floor of two different types. Starting 
from the thirteenth level, there are two apartments per floor up to the final level where 
there are technical rooms. 

Generalized problems of meteoric water infiltration and bad salubrity conditions 
are found. Then, especially in the summer seasons, the lack of thermal comfort and 
of heat mitigation systems are detected.
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Fig. 6 The tower buildings 

Figure 6 shows the tower buildings (purple ones) of the social housing complex 
of Torrevecchia. 

4 The Redevelopment Initiative 

4.1 The Renovation of the Existing Buildings 

Considering the specific characteristics of the building typologies of the case study 
considered in the research, the interventions identified have been grouped into three 
types (“A”, “B”, “C”). 

The intervention A concerns the courtyard buildings. The project refers the 
improvement of the energy efficiency of each building through the construction of 
a new building envelope, both opaque and transparent, and the installation of new 
systems supported by production of energy from renewable sources. The interven-
tion will also sort out the problems of infiltration from roofs and accessibility to 
the ground floors of the buildings. The planned workings involve operations to be 
carried out especially on the outside of the houses and, therefore, the removal of 
tenants from their houses is not required. 

The intervention B concerns the low-rise housing buildings. The project aims to the 
improvement of the building energy efficiency through the new envelope realization, 
and the installation of new systems for the energy production from renewable sources.
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Compared to the intervention A, there are no building workings on the roofs as they 
have recently been carried out. Similarly to the intervention A, the project B does 
not provide for the transfer of building tenants from their houses. 

The intervention C refers to the tower buildings. This typology is the most expen-
sive, both for the number of current critical issues detected and for the difficulty 
of building realization due to the height of them. Furthermore, by considering the 
building sizes, the aspects concerning the structures must also be taken into account. 
In particular, the project C provides for—in addition to all the workings planned 
for the intervention A—the improvement of the building structures. The initiative 
involves buildings’ exterior and interior parts; therefore, it is necessary to provide 
for the temporary transfer of tenants to other accommodations. 

4.2 The PPP Procedure 

The hypothesis assumed in the present research is that a PPP procedure is imple-
mented for the effective renovation of the existing buildings of the complex of 
Torrevecchia. In addition to the benefits deriving from overcoming the constraints 
on public spending and on budget balances, the use of the PPP can generate different 
advantages for the community in terms of management efficiency, quality of workings 
and effectiveness of services for the community [8, 17]. In particular, it is assumed 
that an onerous and written agreement is established between the public subject (i.e. 
the ATER) and a private investor for a fixed time period (equal to 25 years), in order 
to refurbish the existing buildings and provide for the ordinary maintenance up to the 
planned deadline. In exchange for these burdens, the private investor is remunerated 
through (i) the free ownership transfer of a building land plot, to be transformed in 
housing units to be sold, (ii) a periodic fee paid by the public subject, that is neces-
sary to ensure the private convenience of the redevelopment initiative, but that cannot 
exceed the threshold fixed by the Italian Legislative Decree No. 50/2016 (i.e. 49% 
of the total investment costs, including any financial charges). 

In Fig. 7 the localization of the building land plot to be freely transferred to the 
private investor for the effectiveness of the PPP procedure is shown.

The building lad plot extends for approximately 25,000 m2 and is located not far 
from the social housing complex of Torrevecchia. The hypothesis assumed concerns 
the construction of new buildings in the southern part of the lot, near the main road 
axis, occupying an area of about 11,000 m2. The remaining part will be equipped for 
public use: the project solution, in fact, includes a square (about 1,000 m2), different 
green spaces (about 9,000 m2) and some parking areas (about 1,900 m2). Table 1 
shows the articulation of the public and private surfaces of the building land plot.

In order to summarize the steps required by the PPP procedure in analysis, in 
Fig. 8 the succession of the executive phases related to the realization of the new 
housing units on the building land plot and the renovation of the existing buildings 
of the complex of Torrevecchia is reported.
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Fig. 7 Localization of the building land plot to be transferred to the private investor

Table 1 Public and private 
surfaces of the building land 
plot 

Building land plot surface (m2) 25,161 

Surface for public use (m2) 13,932 

Surface for private use (m2) 11,229 

Total number of floor levels (n.) 5

5 Implementation of the DCFA 

In order to verify the financial feasibility of the redevelopment intervention of 
Torrevecchia, it is necessary to define if the project will be able to generate an adequate 
profit for the private investor. The participation of a private operator, individual or— 
more frequently—in a corporate form, in a process of recovery and transformation 
of a public property or an urban area, presupposes the satisfaction of the financial 
criterion of the initiative, i.e. its capacity to remunerate the capital initially invested 
and to provide a monetary surplus.
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Fig. 8 Executive phases 
related to the realization of 
the new buildings and the 
renovation of the existing 
buildings

With reference to the case study, the assumptions of the analysis can be 
summarized as follows: 

– the period of the analysis is equal to 25 years, divided into 50 semesters in the 
temporal distribution considered in the DCFA development; 

– the minimum annual return rate expected by the private investor is equal to 10%. 
This amount has been determined taking into account the risks of similar initiative 
in the reference market; 

– the discounted rate used for the DCFA is considered equal to the minimum annual 
return rate expected by the private investor (=10%). As the analysis period has 
been divided into semesters, the used discounted rate is equal to 4.88%; 

– the analysis is carried out considering the current and constant prices.
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The cost (investment and management) and the revenue items necessary for the 
development of a DCFA are assessed as follows. 

Costs 

Investment costs. They are related to (i) the realization of the new complex and (ii) 
the renovation of the existing one. 

The first one concerns the realization of housing units, the square, public green 
spaces, parking areas and roads. With reference to the new houses, in the Table 2 the 
temporal distribution of the respective construction costs are reported. 

The renovation of the existing complex involves the refurbishment costs of the 
courtyard buildings (intervention A), the low-rise housing buildings (intervention B) 
and the tower buildings (intervention C). For each typology, the refurbishment costs 
are assessed by consulting local operators and the data reported in the “Building 
typology prices” list [3]. In Table 3 for each building typology, the total surface, the 
unit and the total refurbishment costs of the recovery intervention are summarized. 

With reference to the temporal distribution of the refurbishment costs, Tables 4, 
5 and 6 show the assumption considered for each building typology. It should be 
observed that the interventions B and C start in the 8° semester, at the end of the 
courtyard buildings intervention. This assumption takes into account, on the one 
hand, the possibility to lighten the total investment costs for the private investor, 
by spreading them over the analysis period (especially for the intervention B), on 
the other hand, the contingence that the intervention C provides for the temporary 
transfer of tenants to other accommodations during the corresponding workings.

Among the investment costs, the technical expenses and the concession charges are 
included. The technical expenses represent the fees for technicians and professionals 
and are assumed equal to 6% of the sum of the total construction and refurbishment 
costs. The concession charges are determined in percentage of the total construction 
and restructuring costs of the initiative, with reference to published municipal tables.

Table 2 Temporal distribution of the construction costs of the new housing units 

Housing units 

Semesters 1° 2° 3° 4° 5° 6° 7° 

Costs (%) 5 10 20 20 25 15 5 

Table 3 Total surfaces, unit and total refurbishment costs of the recovery intervention 

Intervention Typology Total surface (m2) Unit cost (e/m2) Total costs (e) 

A Courtyard 
buildings 

13,614 450 6,126,300 

B Low-rise housing 
buildings 

73,826 385 28,423,044 

C Tower buildings 25,800 780 20,124,000 

Total 54,673,344 
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Table 4 Temporal distribution of the refurbishment costs of the courtyard buildings 

Intervention A—courtyard buildings 

1° 2° 3° 4° 5° 6° 7° 8° 9° 10° 11° 12° … 

– – 10% 15% 15% 25% 20% 15% – – – – – 

Table 5 Temporal distribution of the refurbishment costs of the low-rise housing buildings 

Intervention B—low-rise housing buildings 

1° … 8° 9° 10° 11°–22° 23° 24° 25° … 

– – 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% – 

Table 6 Temporal distribution of the refurbishment costs of the tower buildings 

Intervention C—tower buildings 

1° … 8° 9° 10° 11° 12° 13° 14° 15° … 

– – 15% 15% 20% 20% 20% 10% – – –

In the specific case, these charges will pay in correspondence of the 3°, 5° and 7° 
semester. 

Management costs. They are determined taking into account the operating costs 
ordinarily burdened by ATER and by consulting local market operators. In this sense, 
it is assumed that, from the end of the realization process (in 25° semester), during the 
agreement period the private investor has to provide for the management costs of the 
Torrevecchia complex. Therefore, the annual management cost is estimated equal to 
about 0.7% of the refurbishment costs, that corresponds to 182.500 e for semester, 
be paid from 26° semester up to the end of the analysis period (50° semester). 

Overheads. These costs are related to the expenses for the real estate company 
constitution—assessed equal to 2% of the construction and refurbishment costs— 
and the marketing expenses—assessed equal to 2% on the revenues related to the 
sale of the new housing units. These costs are temporally distributed over the entire 
analysis period. 

Financial charges. These costs identify the interests on the capital borrowed for 
the realization of the investment. The annual interest rate considered is equal to 
1.38% (=0.69 for semester), as provided for similar operations by Banca d’Italia, 
and it is calculated on the negative financial exposures that the private investor will 
incur during the realization of the project. 

Taxes. These costs are assessed according to the ordinary fiscal expenses (IRES, 
IRAP) provided by the Italian laws. They are assumed equal to about 30% of the 
positive cash-flows obtained by the difference between the revenues and all the 
previously listed costs.
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Revenues 

The project hypothesis considered in the research provides that the revenue items for 
the investor will derive from (i) the sale of the housing units and (ii) the periodic fee 
that the Public Administration must pay to the private. 

Sale of the new housing units. The assessment of the revenues to be obtained from 
the housing units selling is connected to the analysis of the current property prices 
in the urban area in which Torrevecchia complex is located and to the determination 
of the most likely market value by considering the higher attractiveness expected 
following the redevelopment initiative. The unitary market value assessed is equal 
to 3,300 e/m2. Table 7 shows the temporal distribution assumed for the sales. 

Periodic fee. It is hypothesized that the Public Administration will pay a monetary 
amount for each semester of the entire analysis period. This assumption is manda-
tory to ensure the convenience of the entire operation for the private investor, i.e. 
the minimum annual return rate equal to 10%: otherwise, the project would be char-
acterized by a negative Net Present Value (NPV) and consequently it could not be 
realized. At the same time, the actualized total amount of the periodic fees must be 
lower than 49% of the sum of investment costs and financial charges, in order to 
comply with the regulatory constraints imposed by the Italian Decree No. 50/2016, 
art. 180. Therefore, the periodic fee is assessed (i) by considering a “full” down 
payment from the 7° semester, whereas for the previous semesters reduced amounts 
are provided (=25% for the 1° and 2° semesters, 50% for the 3° and 4° semesters, 
75% for the 5° and 6° semesters), (ii) by ensuring the satisfaction of the private 
convenience threshold, i.e. an annual return rate equal to 10%, (iii) by verifying the 
regulatory provision, i.e. that the actualized sum of the periodic fees is lower than 
49% of the sum of the total investment costs and the financial charges of the entire 
operation. Taking into account an annual rate equal to 3% for the actualization of the 
public periodic fees, the “full” down payment paid by the Public Administration and 
able to satisfy the conditions described above is equal to 1,260,000 e. This amount, 
on the one hand, is able to ensure the financial convenience of the investment for the 
private operator, as the NPV is equal to 54,244 e and the Internal Return Rate (IRR) 
is equal to 10.08%, on the other hand, is compliant with the regulatory provision, as 
the actualized sum of the public periodic fees (=40,571,359 e) is lower than the sum 
of the total investment costs and the financial charges (=43,385,637 e). 

In Fig. 9 the development of the DCFA is reported.

Table 7 Temporal distribution of the new housing unit sales 

New housing units 

Semesters 6° 7° 8° 9° 10° 11° 12° 

Sales (%) 20 20 20 20 10 5 5 
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6 Conclusions 

With reference to the PPP tools for the enhancement of public property assets, in the 
present research the financial feasibility assessment of a real case study, concerning 
the redevelopment of the social housing complex of Torrevecchia (Rome, Italy) has 
been carried out. 

According to the redevelopment project of the Torrevecchia complex, the existing 
properties are renovated in terms of technological, structural and plant engineering 
efficiency. Houses that are currently characterized by an evident degradation state, 
due to the lack of adequate periodic maintenance interventions, will be totally refur-
bished. In general terms, the enhancement and management processes of the existing 
Torrevecchia complex and the new realization intervention aim at the improvement 
of the life quality of the area inhabitants and users, with renovated, energy-efficient, 
hygienically healthy houses and public spaces. 

The implementation of the DCFA have allowed to verify the capacity of the 
initiative to adequately offset the risks for the private investor. In this sense, the 
cooperation between the Public Administration and the private investor represents 
an answer to the need for effective strategies, aimed at finding new functions for 
disused buildings or abandoned areas. 

The project feasibility has been confirmed by the assessed NPV and IRR values 
and by the analysis of the sustainable periodic fee to be paid by the Public Administra-
tion to the private investor. In particular, the public contribution assessed represents 
an optimal Pareto frontier of two conflictual goals: (i) the financial convenience of 
the initiative for the private investor; (ii) the compliance with the regulatory provision 
(Italian Decree No. 50/2016, art.180). The dual aim that leads to the determination of 
the public down payment gives interesting implications in the DCFA implementation. 

Further insights of the research may concern the application of a sensitivity anal-
ysis on the results obtained, e.g. by considering different convenience thresholds of 
the private investor or different cost items and relative amounts, in order to define the 
critical variables of the analysis that might cause relevant variation in the outputs. 
Furthermore, it could be interesting to analyze the social benefits deriving from the 
enhancement initiative of the Torrevecchia complex through a Cost–Benefit Anal-
ysis [22], in order to assess the investment sustainability for the local community 
according to the social, energy retrofit and environmental needs. 

Notes: The work must be attributed in equal parts to the authors.
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