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Abstract

Over recent decades, housing affordability challenges have become increasingly complex
as a result of economic and social transformations affecting access to adequate housing.
Alongside traditionally vulnerable groups, new population segments have emerged that
face increasing difficulties in accessing the housing market despite not qualifying for
public housing programmes. Against this background, the progressive reduction in pub-
lic resources has made it necessary to adopt alternative intervention models capable of
mobilising private capital without compromising social equity objectives. Accordingly,
Public–Private Partnerships (PPPs) are increasingly regarded as suitable instruments for
supporting social housing interventions, although significant challenges remain in balanc-
ing affordability objectives and financial viability. Rather than proposing a new financial
appraisal model, this study develops a planning-oriented scenario-based decision-support
framework that supports the comparative evaluation of alternative Public–Private Partner-
ship (PPP) configurations for affordability-oriented urban regeneration. Financial appraisal
is integrated as one component of a broader planning and housing policy decision-support
process. The methodology is applied to a case study in Southern Italy, in a district charac-
terised by settlement criticalities, unmet housing demand, and limited public resources.
The case study illustrates how scenario-based comparative appraisal can support planning
and housing policy decisions by identifying the governance and implementation conditions
under which affordability objectives and financial feasibility can be jointly pursued.

Keywords: urban regeneration; housing policy; planning decision system; scenario-based
assessment; public–private partnerships

1. Introduction
In recent decades, housing affordability has emerged as a broader societal challenge

extending beyond the most vulnerable social groups. Economic transformations, together
with changes in household structures and labour conditions, have reshaped housing
demand, increasing difficulties in accessing adequate housing solutions [1,2].

These households are commonly described in the literature as belonging to the “grey
area” of the housing market, positioned between public housing schemes and the pri-
vate market. Although these households generally have stable incomes, their financial
capacity is often insufficient to access market-based housing, while they do not meet the
requirements necessary to access traditional public housing programmes [3].

These developments reveal the limitations of traditional policy approaches, which have
historically relied on subsidized housing models. This evolution has also been recognised
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in comparative European housing policy research, which emphasizes the growing need
for intermediate housing solutions capable of addressing affordability challenges beyond
traditional social housing programmes [4–6].

Alongside these changes in housing demand, public policies in the residential sector
have been increasingly affected by a decline in public financial resources [7–9]. The contrac-
tion of public funding, combined with the growing technical and managerial complexity of
urban regeneration projects, has made it more difficult to sustain housing policies based
exclusively on public investment. As a result, alternative implementation mechanisms and
financing structures capable of mobilizing additional financial resources have attracted
increasing attention in policy and planning debates [10].

Against this background, the involvement of private actors has gradually emerged as
a possible strategy for supporting the development and management of housing initiatives.
However, the participation of private investors also introduces new challenges, particularly
in relation to the need to reconcile objectives that are not always fully aligned. On the one
hand, housing policies pursue social goals related to accessibility and inclusion; on the
other, private actors require an adequate financial return on invested capital.

This condition generates a structural tension between public interest and private
profitability, highlighting the importance of appraisal approaches capable of supporting
the design of economically viable and socially oriented intervention models [11,12].

Within this broader context, Public–Private Partnerships (PPPs) have increasingly
been regarded as a strategic policy and investment instrument for addressing the complex
challenges of social housing provision. These arrangements allow public authorities and
private actors to collaborate in the planning, financing, and management of housing
interventions, sharing not only resources but also technical expertise and operational
risks [13,14].

In the field of social housing, however, PPPs are increasingly used not only as fi-
nancing mechanisms, but also as governance arrangements aimed at redistributing risks,
responsibilities, and long-term value generation between public and private actors. This
governance perspective has been extensively discussed in the international PPP litera-
ture, where institutional capacity, collaborative governance, and strategic coordination are
recognised as critical determinants of long-term partnership performance [15–21].

The practical implementation of PPPs, however, is frequently influenced by local
institutional frameworks, the characteristics of housing markets, and the alignment of
public and private incentives. These institutional dimensions are widely recognised within
the urban governance literature as fundamental conditions affecting the effectiveness of
collaborative planning and regeneration policies [21–23]. Comparative European studies
indicate that successful PPP schemes are those that carefully integrate regulatory frame-
works with financial and technical planning, ensuring both economic sustainability and
social impact [2,4]. Recent studies have also emphasised the growing role of PPP-based
approaches and governance-oriented strategies in affordability-oriented housing provision
and urban regeneration processes [18–20,22,23].

Overall, these considerations highlight the need for robust appraisal procedures and
scenario-based decision-support frameworks capable of supporting policymakers and
practitioners in designing partnership configurations that are both financially viable and
socially responsive.

The study focuses on the comparative evaluation of alternative implementation strate-
gies for affordability-oriented urban regeneration [9,17].

The analysis develops an ex ante scenario-based decision-support framework applied
to alternative partnership configurations. The adoption of scenario-based analysis reflects
established scenario-planning approaches in which alternative future configurations are
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explored as decision-support devices rather than predictive forecasts, allowing policymak-
ers to compare alternative implementation pathways under conditions of uncertainty [24].
Accordingly, two PPP implementation structures are considered: Real Estate Funds and
Project Financing schemes. Their comparative assessment allows the study to explore how
different financial and governance arrangements may influence the feasibility of social
housing interventions.

Accordingly, the study pursues three main objectives. First, it examines the potential
role of PPP mechanisms in supporting socially oriented housing regeneration initiatives.
Second, it develops a scenario-based decision-support framework capable of comparatively
assessing the interaction between affordability objectives, governance arrangements, and
financial sustainability. Third, the proposed approach is applied to a case study located in
the Viale Europa district of Reggio Calabria, providing empirical evidence on the conditions
under which such projects may achieve long-term implementation viability.

Despite the extensive literature on urban regeneration, housing affordability, and
PPP implementation, limited attention has been devoted to integrated decision-support
frameworks capable of supporting planning and policy decisions under conditions of
uncertainty. This positioning is consistent with the Planning Support Systems literature,
which emphasises the integration of analytical tools within planning processes rather than
the optimisation of individual technical components [25].

To address this gap, the proposed approach integrates financial appraisal with gover-
nance and planning considerations to support strategic decision-making in affordability-
oriented urban regeneration. Rather than introducing new financial appraisal techniques,
the methodology combines established economic evaluation methods within a comparative
planning perspective applicable to alternative PPP configurations. This perspective is
consistent with the broader decision-support literature, which emphasises the integration
of multiple planning objectives within structured analytical frameworks supporting com-
plex policy decisions [26–28]. The originality of the proposed approach lies in integrating
financial feasibility assessment, governance arrangements, affordability considerations,
and scenario-based planning within a single comparative decision-support framework. The
methodology is intended to support transparent, context-sensitive, and evidence-informed
planning decisions rather than to optimise financial investment performance.

Recent international research increasingly recognises that affordability-oriented urban
regeneration requires integrated planning approaches capable of simultaneously address-
ing financial feasibility, housing policy objectives, collaborative governance, and long-term
implementation capacity [5,9,25,29]. Accordingly, Public–Private Partnerships are increas-
ingly interpreted as governance arrangements rather than purely financial mechanisms,
requiring planning-oriented decision-support tools capable of comparatively evaluating al-
ternative implementation scenarios under different institutional and market conditions [21].
The analytical foundation of the proposed framework draws on three complementary
perspectives. First, the planning-support perspective considers decision support as the
structured integration of analytical evidence into planning processes rather than as the
optimisation of a single technical model [25]. Second, the integrated-evaluation perspective
supports the joint consideration of economic, social, spatial, and institutional objectives
in complex urban transformation processes [11]. Third, the PPP governance perspective
interprets partnership configurations as institutional arrangements through which risks,
responsibilities, incentives, and long-term value-generation mechanisms are allocated be-
tween public and private actors [21]. Building on these complementary perspectives, the
proposed framework translates planning and housing-policy objectives into explicit deci-
sion criteria, scenario parameters, and performance indicators, connecting them through a
common comparative decision logic.
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2. Materials and Methods
This study adopts an exploratory ex ante scenario-based decision-support approach to

support planning and policy decisions in affordability-oriented urban regeneration initiatives.
The underlying premise is that the sustainability of such interventions cannot be

considered an intrinsic characteristic, but must be assessed in relation to specific operational,
economic, and institutional conditions.

Accordingly, the methodology is based on the construction and appraisal of al-
ternative scenarios, defined as plausible representations of different implementation
strategies [26–28]. This approach enables a systematic exploration of the implications asso-
ciated with different financial instruments and governance models, highlighting strengths,
limitations, and potential adaptation pathways [29,30].

The proposed framework operates at the intersection of planning decision support,
housing policy analysis, and economic appraisal. Within this framework, financial evalua-
tion is not regarded as an end in itself but as one component of the comparative assessment
of alternative urban regeneration strategies [31,32]. This integration supports a more co-
herent interpretation of financial and governance dimensions within social housing PPP
appraisal processes, rather than to propose new appraisal methods.

The proposed framework is conceived as an integrated analytical process in which
the four methodological phases are logically interdependent. The contextual analysis de-
fines the planning, housing, market, and institutional conditions of the intervention; the
identification of alternative PPP configurations translates these conditions into different
implementation arrangements; the scenario construction specifies the financial, market,
and policy assumptions under which each configuration is assessed; and the comparative
appraisal evaluates their performance against the defined planning and affordability re-
quirements. In this way, the framework establishes a direct analytical chain from context
and policy objectives to scenario definition, appraisal, and comparative decision support.

The methodological process is articulated into four interrelated phases.
In the first phase, an interpretative framework of the intervention context is developed

through the analysis of: (i) the socio-economic characteristics of housing demand; (ii) the
conditions of the local real estate market; and (iii) the relevant regulatory and institutional
framework. This phase is essential because it allows the identification of constraints and
opportunities affecting the feasibility of the intervention, thereby avoiding the abstract
application of models that are not consistent with the specific context.

In the second phase the main operational configurations of Public–Private Partnership
(PPP) applicable to the case study are identified.

Two PPP implementation models are considered:

• Real Estate Investment Funds, defined as collective investment vehicles capable of
attracting private capital within a medium- to long-term perspective;

• Project Financing, characterised by a strong integration between the construction
phase and the economic management of the intervention.

Each intervention alternative is defined in terms of financial structure, risk alloca-
tion mechanisms, roles of the stakeholders involved, and capital remuneration schemes.
Within this perspective, PPP configurations are interpreted as institutional and governance
arrangements aimed at distributing risks, incentives, responsibilities, and long-term value-
generation mechanisms between public and private actors. The objective is not to identify
an “optimal” solution in absolute terms, but to construct a set of realistic and comparable
alternatives. Consequently, the methodology does not seek to estimate statistically optimal
solutions or probabilistic forecasts. Instead, it supports structured comparison among
plausible planning alternatives under explicitly defined assumptions, consistently with
scenario-based planning approaches adopted in urban and regional planning research.
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The identified alternatives are then translated into evaluation scenarios through the
definition of assumptions related to:

• Construction costs;
• Implementation timelines;
• Rent levels or sale prices;
• Expected rates of return;
• Potential public contributions or incentives.

These scenarios represent more than financial simulations; they constitute integrated
planning configurations incorporating strategic choices and contextual conditions. In this
sense, they serve as an exploratory tool to assess how variations in key parameters may
influence intervention outcomes.

The final phase consists of a comparative evaluation of the scenarios through a set
of decision-relevant dimensions that reflect the objectives and constraints of affordability-
oriented urban regeneration. These dimensions comprise: (i) the financial and economic
balance of the intervention, which captures its overall economic feasibility; (ii) the capacity
to attract private investment, which reflects the conditions required for private-sector
participation; (iii) the level of housing affordability, which verifies the consistency of the
proposed housing offer with the defined affordability requirements; and (iv) the degree
of risk exposure for the different stakeholders, which supports the interpretation of the
implications of alternative governance and financing configurations. The selection of these
dimensions is therefore functional to the decision problem addressed by the study: each
captures a distinct requirement for comparing alternative PPP implementation pathways,
while together they provide a multidimensional basis for interpreting scenario performance
without constructing a composite sustainability index.

Their joint use enables the framework to distinguish between financially feasible
configurations and configurations that are also compatible with affordability, stakeholder
risk allocation, and private-sector participation requirements. Rather than aggregating
these dimensions into a single score, the framework retains their analytical distinctiveness,
allowing decision-makers to identify the specific conditions and trade-offs associated with
each implementation pathway.

The appraisal therefore combines quantitative indicators with an interpretative assess-
ment aimed at capturing the strategic implications of alternative configurations.

2.1. Economic–Financial Appraisal Tools

The appraisal of project feasibility is based on the application of economic–financial
appraisal tools commonly adopted in the evaluation of complex PPP and urban regenera-
tion projects, particularly through Discounted Cash Flow based approaches supporting
long-term investment feasibility analysis [20,33–40].

The appraisal considers the following analytical tools:

• Discounted Cash Flow Analysis, aimed at reconstructing the temporal dynamics of
costs and cash inflows;

• Profitability indicators, such as Net Present Value (NPV) and Internal Rate of Return (IRR);
• Sensitivity analysis, used to assess the robustness of scenario appraisal results with

respect to variations in critical parameters.

Within the comparative framework, these tools are selected according to their specific
decision-support function: DCF captures the timing and structure of project cash flows;
NPV and IRR provide complementary measures of financial performance relative to the
adopted discount rate; and sensitivity analysis assesses the robustness of these results to
changes in selected scenario parameters.
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These tools allow for the verification of the economic sustainability of interventions
from the perspective of private investors. However, their scenario appraisal results must be
interpreted in light of the public objectives pursued, thus avoiding an exclusively financial
reading of the decision-making process.

2.2. Integration Between Economic Dimension and Social Objectives

A key feature of the proposed methodology lies in the integration of the economic–
financial dimension with the social one [41–44]. In the case of social housing, the appraisal
of interventions cannot overlook their impact in terms of housing affordability and social
inclusion [3,41–43].

To this end, the methodology includes:

• The definition of affordability thresholds for rents and sale prices;
• The analysis of consistency between the social target groups and the housing supply;
• The analysis of the role of the public sector in ensuring equitable conditions.

This approach moves beyond a purely economic interpretation of Public–Private
Partnerships (PPPs), recognising their hybrid nature, in which market logics and collec-
tive interest objectives must coexist, particularly in affordability-oriented urban policy
frameworks and socially driven regeneration processes [39]. It also reflects an integrated
vision of sustainability, consistent with the objectives of the 2030 Agenda for Sustainable
Development [45].

Within the proposed framework, sustainability is operationalised primarily through
planning and policy constraints—including housing affordability requirements, so-
cially calibrated functional mix, land-efficient urban regeneration, and governance
arrangements—rather than through the construction of a comprehensive sustainability
indicator system. Accordingly, the framework is intended to support comparative planning
decisions rather than to provide a full quantitative sustainability assessment.

The balance between public contribution, land-value incidence, affordability require-
ments, and private-sector returns necessarily varies according to local market dynamics,
institutional capacity, and housing-demand conditions. Accordingly, the proposed method-
ology provides an adaptive decision-support framework that can be calibrated to different
urban contexts through the adjustment of key financial and governance parameters. It
therefore serves as a comparative feasibility-appraisal tool supporting strategic planning
decisions in affordability-oriented urban regeneration.

The proposed methodology is applied to the case study of the Viale Europa district,
located in the city of Reggio Calabria. This area has been selected due to the presence of
conditions that make it particularly relevant for the analysis:

• A housing demand that is not fully satisfied;
• The availability of land suitable for transformation;
• An urban context characterised by both critical issues and regeneration potential.

The application of the proposed framework to the Viale Europa case study demon-
strates its operational applicability within a real-world urban regeneration context. Con-
sistent with analytical case-study research, its primary contribution lies in illustrating the
applicability and transferability of the decision-support process to contexts characterised
by comparable planning, governance, and affordability challenges.

3. Results
The following results should be interpreted as comparative outputs derived from

explicitly defined scenario assumptions. They are intended to support planning and policy
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evaluation rather than to predict future market behaviour or optimise financial performance
under uncertainty.

3.1. The Viale Europa Case Study as the Basis for the Appraisal Analysis

The study area is located along the Viale Europa axis, one of the main urban expansion
corridors of the city of Reggio Calabria (Figure 1). The study area is characterised by
a fragmented urban area characterised by discontinuous growth, where consolidated
residential fabrics coexist with residual spaces and areas suitable for transformation.

 
Figure 1. Images of the study area.

The intervention is framed within an urban context marked by a diversified housing
demand, in which significant segments of the population with limited purchasing power are
not adequately addressed by the traditional real estate market. Accordingly, the case study
provides an appropriate setting for testing socially oriented urban regeneration models
based on public–private partnerships (PPPs), in line with contemporary sustainability
agendas [46,47].

The selected case is intended as an analytical application of the proposed planning-
oriented decision-support framework rather than as a representative or optimal urban
regeneration context.

For the purposes of this study, the case is analysed by adopting Scenario 2: Demolition
and Reconstruction as the reference framework. This scenario envisages the replacement of
the existing building stock with a new social housing intervention characterised by higher
urban density and improved spatial efficiency.

The Viale Europa area occupies a strategic position within the urban system of the city
of Reggio Calabria, as it is well connected to the city center, accessible through the main
road network and served, albeit unevenly, by basic infrastructure and services.

Proximity to consolidated urban nodes represents a potential value-generating fac-
tor. However, several critical issues persist, particularly concerning the quality of public
spaces and the continuity of urban connections, which negatively affect the overall per-
ception of the area. These aspects are especially relevant within sustainability-oriented

https://doi.org/10.3390/su18178896

https://doi.org/10.3390/su18178896


Sustainability 2026, 18, 8896 8 of 33

appraisal frameworks, where spatial quality and accessibility constitute key dimensions of
urban liveability.

From a morphological and functional perspective, the area can be described as a
heterogeneous system, characterised by partially built and partially vacant plots, the
presence of residential buildings with varying quality levels, and a lack of structured public
spaces and collective services.

This condition reflects an incomplete urbanization process, where the absence of coor-
dinated planning has led to spatial and functional fragmentation. At the same time, the
availability of vacant land represents a strategic resource for urban-regeneration interven-
tions aimed at housing inclusion. Such conditions align with the principles of land-efficient
development and urban regeneration promoted in sustainable planning frameworks.

These conditions support the adoption of a demolition and reconstruction scenario,
which enables:

• A controlled increase in urban density;
• Improved building energy performance levels;
• Functional reconfiguration of the urban block.

This strategy further allows the integration of key environmental sustainability mea-
sures, including enhanced energy efficiency, optimized land use, and the potential incorpo-
ration of green infrastructure.

From an environmental perspective, the demolition and reconstruction strategy also
enables the adoption of improved building energy standards consistent with contemporary
sustainability objectives and European decarbonization policies.

In particular, the intervention framework assumes the integration of energy-efficient
construction systems, improved thermal performance, and the optimisation of land
use through regeneration within an already urbanized area, thus limiting additional
land consumption.

Although the present study does not include a full environmental life-cycle assess-
ment, these aspects contribute to framing the intervention within a broader affordability-
oriented regeneration.

The proposed intervention for social housing is based on:

• The demolition of the existing building stock;
• Reconstruction with higher spatial and functional efficiency;
• The introduction of a balanced functional mix oriented toward social housing, includ-

ing residential units, community services, and shared spaces;
• A diversified housing typology designed to respond to different user groups;
• Integration with the surrounding urban fabric through the redesign of open spaces

and improved urban permeability.

Table 1 summarizes the set of parameters adopted for the appraisal process.

Table 1. Project size and main physical parameters (units specified).

Parameters Value

Apartments 384 units
Residential GFA 51,634 m2

Tertiary GFA 3592 m2

Surface parking 4000 m2

Total GFA 59,226 m2

Public green area 36,910 m2
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Particular emphasis is placed on the configuration of shared and collective spaces
aimed at fostering social interaction and cohesion, moving beyond a purely quantitative
approach to housing provision. This component strengthens the social sustainability
dimension of the intervention by promoting inclusiveness and long-term community-
building processes.

The functional mix and apartment typologies (Tables 2 and 3) have been calibrated
to ensure a balance between social objectives and financial feasibility. In particular, the
inclusion of a 25% market-rate component and a 10% commercial share enables the activa-
tion of cross-subsidization mechanisms, partially offsetting the lower profitability of social
and subsidized housing units. The calibrated parameters reported in Table 2 should not
be interpreted as universally applicable benchmark values or optimisation targets. Rather,
they represent context-specific planning assumptions derived from institutional documents,
market evidence, and project characteristics for the Viale Europa case study. Their func-
tion is to establish a transparent and replicable analytical baseline for the comparative
assessment of alternative PPP configurations.

Table 2. Functional distribution of gross floor area (GFA).

Function % GFA m2 Destination

Social housing 35% 20,729 Affordable rent
Subsidized housing 30% 17,768 Rent/sale

Market housing 25% 14,807 Free market
Services & retail 10% 5923 Urban services

Total 100% 59,226 --

Table 3. Apartment typologies.

Typologies Average Surface Area (m2)

Small apartments 35–45
One-bedroom apartments 50–65
Two-bedroom apartments 70–90

The determination of rental levels represents a key step in the financial appraisal. In
the Viale Europa case study, rents were defined by considering household income levels of
the target population, local market benchmarks, and the dual objectives of affordability
and financial feasibility [48].

This approach results in a rental structure positioned below prevailing market rates,
while still ensuring a minimum threshold of economic viability for the operation. Achieving
this balance constitutes a critical challenge in sustainable housing projects, where financial
feasibility must be aligned with social equity objectives. In this context, even marginal
variations in key financial and demographic parameters may significantly affect overall
project feasibility.

In order to verify the social sustainability of the proposed housing model, an afford-
ability assessment was introduced with reference to the target demand groups identified
within the local housing context.

The analysis assumes that housing costs should not exceed 30–35% of household dis-
posable income, consistently with commonly adopted affordability thresholds in housing
policy literature and international practice.

Based on average income levels observed in the study area, the regulated rental
values adopted in the model are considered compatible with the economic conditions of
intermediate-income households excluded from both traditional public housing schemes
and market-rate housing access.
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The proposed housing mix therefore aims to ensure a balance between financial
feasibility and housing affordability, particularly for socially vulnerable groups affected by
increasing housing cost burdens [49].

Although the study does not develop a full socio-economic demand or behavioural
absorption model, the affordability verification provides an exploratory consistency assess-
ment supporting the social coherence of the proposed PPP configurations.

Rental income is calculated considering an assumed average occupancy rate of 95%
(Table 4).

Table 4. Rental and annual income.

Use Rental (€/m2/Month) Annual Rental Income (€)

Social housing 4.5 1,108,000
Subsidized housing 5.5 580,000

Market housing 6.5 340,000
Commercial 9 633,000

The occupancy assumption reflects the persistent mismatch between affordable hous-
ing demand and available supply observed within the local urban context, particularly
for intermediate-income households excluded from traditional public housing access. The
adopted occupancy rate represents a calibrated planning assumption for comparative
scenario appraisal rather than a forecast derived from a detailed local housing demand or
market absorption model.

For subsidized and market housing, only a share of the total GFA is assumed to
generate rental income, reflecting a mixed rent–sale strategy aimed at improving overall
financial feasibility.

The rental income reported in the DCF tables is slightly higher than that presented in
Table 4, as it also includes additional income streams from ancillary services, parking, and
common facilities, which contribute to the overall operating performance of the project.

The total investment cost is estimated at approximately €154 million on the basis of
the technical and economic parameters consistent with the market analysis of the study
context [34,35,50]. It includes land value, site preparation, demolition works, temporary
relocation of residents, construction costs, technical fees, commercialization expenses,
contingencies, and financial costs associated with project development.

The inclusion of relocation and contingency costs reflects a comprehensive sustainabil-
ity approach, accounting for both social impacts and financial risk management.

The land value has been estimated using the land incidence method [29,30], consider-
ing its indirect contribution to the overall project value. Based on the characteristics of the
location, the land incidence has been set at 20%.

In the proposed model, the land is granted to the private investor through a surface
right, subject to the development of social housing. Under this assumption, the land cost is
not included as an upfront expense in the Discounted Cash Flow (DCF) analysis.

Different scenarios are defined by varying the duration and conditions of the surface
right. At the end of the concession period or investment horizon, two alternative outcomes
are considered: either the assets revert to the public authority, or they are sold on the market.
Although the PPP structure conceptually implies shared long-term value generation, for
modelling purposes the terminal value revenues were fully allocated to the private investor
within the DCF framework.

Demolition and site preparation costs are estimated at €60/m2 of gross floor area and
are fully borne by the developer. Construction costs are based on standard residential
benchmarks and include external works such as parking, roads, and green areas [50].
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No underground levels are included in the project. Parking spaces are provided at
ground level, together with all required external arrangements.

In line with regulations for subsidized housing [51], construction charges are not
applied, while urbanization costs are offset by the direct provision of infrastructure and
public spaces by the developer.

Technical costs (design, supervision, etc.) are fully borne by the private operator.
Commercialization costs are assumed to be negligible, as allocation is managed through
public procedures rather than market transactions.

A contingency allowance equal to 5% of construction costs is included in the model.
Given the scale and complexity of the intervention, including demolition and site

preparation activities, the construction phase is assumed to be completed over a period of
24 months (years 0–1 in the financial model). This assumption is consistent with comparable
urban regeneration projects and allows for a more realistic representation of cash flow
dynamics during the development phase.

Although context-specific, the selected case study reflects recurrent conditions fre-
quently observed in weak-market urban areas characterised by affordability pressures,
limited public resources, and difficulties in attracting long-term private investment for
socially oriented housing regeneration projects.

3.2. Implementation of the Intervention
3.2.1. General Assumptions

To examine alternative financing strategies for the implementation of Viale Europa
social housing intervention (Scenario 2: demolition and reconstruction), the analysis adopts
a comparative modelling framework including both a baseline public-sector scenario
(Scenario 0) and alternative Public–Private Partnership (PPP) configurations.

The analysis does not aim to test causal hypotheses, but rather to comparatively
assess the financial performance of alternative governance and financing configurations
under controlled modelling assumptions. Accordingly, PPP configurations are modelled
through two alternative financing schemes: Real Estate Investment Funds (IF) and Project
Financing (PF).

Scenario 0—Public Sector Comparator (PSC).
As a benchmark for the evaluation of PPP configurations, a baseline scenario based on

direct public provision is introduced. In this scenario, the public authority fully finances,
develops, and manages the intervention without private sector involvement.

The public sector bears the total investment cost and directly collects rental income
over the project lifecycle. The objective is not profit maximization, but the minimization of
public expenditure required to ensure the provision of affordable housing. Accordingly,
the financial analysis is based on the Net Present Value (NPV) of cash flows rather than on
return indicators such as the Internal Rate of Return (IRR).

This configuration represents a Public Sector Comparator (PSC), allowing a structured
comparison between traditional public procurement and PPP-based delivery models, in
line with established evaluation practices [13,46].

The PPP configurations are evaluated against this baseline scenario.
Both PPP configurations share a common set of modelling assumptions. First, the

entire development phase, including design and construction, is borne by the private
developer. Second, the public administration retains a regulatory and supervisory role,
without direct operational involvement in the investment process. Third, rental income
generated by the project—primarily derived from households belonging to the intermediate
housing demand segment and subject to controlled rental levels—constitutes the main
source of return on investment. In addition to the provision of land use rights, the analysis
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introduces a direct public capital contribution, covering approximately 60% of the total
investment cost, reducing the private capital exposure to approximately €61.6 million.

The public contribution was calibrated with reference to recurrent co-investment
thresholds and public support mechanisms observed in Italian social housing programmes
promoted through ‘Fondo Investimenti per l’Abitare (FIA)’-related public–private partner-
ship schemes [52,53]. The assumed percentage therefore does not represent a universally
optimal policy threshold or a generally recommended subsidy level. Rather, it constitutes
a context-specific planning assumption adopted for comparative scenario appraisal un-
der controlled analytical conditions. The assumed 60% public contribution reflects the
substantial level of institutional support typically required in affordability-oriented urban
regeneration projects characterised by constrained rental revenues, affordability require-
ments, and limited private-sector return margins [54,55]. Accordingly, this parameter
should be interpreted as an exploratory scenario assumption introduced to examine how
different degrees of public participation may influence the implementation feasibility of
alternative PPP configurations within the analysed context.

In Scenario 0, a social discount rate of 3% is adopted, reflecting the public sector
perspective and remaining consistent with public investment appraisal guidelines [37].
Unlike the PPP scenarios, Scenario 0 was evaluated using a social discount rate rather
than a private-sector WACC, consistently with conventional Public Sector Comparator
(PSC) appraisal approaches. No terminal value was included in Scenario 0, as the PSC was
conceived as a pure public expenditure benchmark rather than an asset valorisation model.

In addition, the public authority grants the right of use of the land for a defined period,
while the land component is conventionally estimated at 20% of the market value of the
completed assets for appraisal purposes.

For modelling purposes, investment costs are assumed to occur at Year 0, whereas
operating revenues and maintenance costs are projected over the entire concession period.

3.2.2. Real Estate and Land Value Analysis

The market value of the completed real estate assets is estimated using the income
capitalization approach, expressed:

Vm =
R
r

where:

• R = annual capitalizable income;
• r = capitalization rate.

Applied to the case study, this approach allows the estimation of both the unit market
value of the completed real estate assets and the overall project value. The public-sector
contribution is subsequently estimated as a proportion of the total value, reflecting the
incidence of publicly provided within the development scheme.

In the Viale Europa case study, this mechanism is relevant because the public contri-
bution is primarily indirect, being expressed through land value enhancement rather
than direct financial participation. This component significantly influences the over-
all financial equilibrium of the intervention, particularly under the demolition and re-
construction scenario, where high initial investment costs increase sensitivity to land
valuation assumptions.

The terminal value is estimated using the income capitalization approach, applying
a capitalization rate equal to 5.0%, consistent with the long-term risk profile of the asset.
This value is aligned with observed capitalization rates for stabilized residential assets
in comparable Italian urban contexts [33–35]. This parameter plays a significant role in
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determining the financial feasibility of the scenarios including asset disposal, as it directly
influences both the terminal value and overall project profitability [33–36].

3.2.3. Financial Appraisal Methods

Within the proposed framework, Discounted Cash Flow (DCF), Net Present Value
(NPV), and Internal Rate of Return (IRR) are employed as analytical tools supporting the
comparative assessment of alternative Public–Private Partnership (PPP) implementation
scenarios. These methods are not intended to predict future market behaviour or optimise
investment performance; rather, they provide transparent financial evidence that com-
plements governance, affordability, and planning considerations within the comparative
assessment of alternative regeneration strategies.

The economic feasibility of the PPP scenarios is assessed through the Internal Rate
of Return (IRR), while the public-sector scenario is evaluated through Net Present Value
(NPV), both supported by a Discounted Cash Flow (DCF) analysis of projected cash flows
over the investment horizon.

The selection of these tools follows their complementary functions within the com-
parative decision process. DCF provides the common cash flow structure required to
represent the timing and magnitude of costs and revenues across the scenarios; NPV sup-
ports the assessment of the financial and economic balance from the relevant public-sector
perspective; and IRR provides a measure of investment return that is particularly relevant
to the assessment of private-sector participation. Their combined use therefore allows the
financial dimension of the alternative configurations to be assessed from complementary
perspectives, while the resulting evidence is interpreted together with affordability and
governance considerations rather than treated as a stand-alone optimisation criterion.

The discount rate applied in the DCF framework reflects a capital structure composed
of 40% equity and 60% debt. Accordingly, the Weighted Average Cost of Capital (WACC)
is defined as:

WACC =
E

E + D
KE +

D
E + D

KD(1 − t)

where:

• E is the equity capital;
• D is the debt capital;
• KE is the expected return on equity;
• KD is the cost of debt;
• t represents the tax shield associated with the deductibility of financial expenses.

This formulation allows for the consistent appraisal of project profitability under a
mixed-finance structure by capturing the combined effects of financial leverage and capital
cost on the overall investment performance.

The WACC calculation is based on the following assumptions:

• Cost of equity (KE): 8.5%, reflecting the expected return required by private investors
in medium-risk real estate operations;

• Cost of debt (KD): 4.0%, consistent with financing conditions typically observed in
long-term real estate investments;

• Debt-to-equity ratio: 60% debt and 40% equity;
• Corporate tax rate (t): 24%.

Within the proposed framework, the public capital contribution is treated as an ex-
ploratory policy scenario rather than as a decision variable to be optimised. Accordingly, the
objective of the analysis is not to identify the minimum subsidy required to achieve financial
feasibility, but to compare how a plausible level of public support influences the implemen-
tation viability of alternative PPP configurations under controlled planning assumptions.
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The cost of debt component incorporated into the WACC calculation was considered
net of the fiscal effect associated with interest deductibility, consistently with standard
corporate finance and project appraisal practices. The WACC formulation is reported to
describe the adopted financial structure. A discount rate of 5.5% was adopted for the
financial appraisal as a market-calibrated planning assumption, consistent with discount
rates commonly adopted for comparable medium-risk PPP real estate investments [56],
and was applied uniformly across all analysed scenarios.

To enhance the transparency and replicability, the principal financial and market as-
sumptions adopted in the scenarios were explicitly calibrated using institutional references,
sector benchmarks, and housing market evidence from the study context (Table 5).

Table 5. Calibration of main financial and operational parameters adopted in the DCF appraisal.

Parameter Assumed Value Reference/Benchmark Rationale

WACC 5.5% EIB PPP and real estate investment
benchmarks [57,58]

Medium-risk long-term
investment structure

Cap Rate 5.0% Italian residential market
reports [59,60]

Regulated housing asset in
weak-market context

Occupancy Rate 95% Local housing demand
conditions [61,62]

Persistent affordable housing
shortage

Public Contribution 60% Italian social housing
programmes [63,64]

Typical co-investment and
subsidy support mechanisms

Inflation Rate 2.0% ECB medium-term inflation
target [65]

Long-term macroeconomic
assumption

Social Discount Rate
(PSC) 3.0% European Commission appraisal

guidelines [66]
Public-sector investment

appraisal criterion

Note: The selected parameters do not represent predictive market values, but rather calibrated as-
sumptions intended to support comparative scenario appraisal under controlled analytical conditions.
All parameters are derived from institutional reports, market benchmarks, and previous empirical
studies on real estate investments and PPP housing projects, ensuring consistency with observed
market conditions and policy frameworks [57–66].

The selection of these parameters follows a functional criterion based on their direct
relevance to the construction, comparison, and interpretation of the alternative scenarios.
The parameters were therefore included when they either define a key financial or market
condition of the investment, represent a relevant policy constraint, or are necessary to
ensure comparability between the PPP configurations and the Public Sector Comparator.
On this basis, the WACC and cap rate define the principal discounting and terminal-value
assumptions; the occupancy rate captures the operating conditions associated with the
local housing market; the public contribution represents a policy parameter affecting the
allocation of financial support between the public and private sectors; the inflation rate
provides a common long-term macroeconomic assumption; and the social discount rate
provides the reference for the public-sector appraisal. The parameters are consequently
treated as scenario assumptions rather than as performance indicators: their role is to define
the conditions under which the alternative configurations are assessed, while the resulting
financial outcomes are evaluated through the appraisal indicators described above.

These parameters provide a consistent basis for comparing PPP configurations with the
Public Sector Comparator (Scenario 0), while reflecting both market conditions and public
policy constraints. Their inclusion is therefore based on their direct relevance to the financial,
affordability, and implementation conditions that differentiate the scenarios, rather than on
their use as independent performance indicators. In particular, the occupancy assumptions
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adopted in the model are consistent with the existing housing demand conditions of the
study area, characterised by persistent demand for regulated rental housing and limited
affordable housing supply.

The distinction between market-based parameters (e.g., WACC) and public-sector
parameters (e.g., social discount rate) further ensures internal consistency within the com-
parative appraisal framework and remains consistent with established public investment
appraisal and PPP evaluation practices.

The use of financial leverage enhances the return on equity, while leaving the overall
project return unchanged. However, an unbalanced capital structure may increase financial
risk and negatively affect the overall investment performance.

Debt servicing is ensured through the annual net cash flows generated by the project.
The analysis adopts a deterministic scenario-based appraisal approach designed to support
comparative feasibility assessment under explicitly defined assumptions. Accordingly,
probabilistic simulations and stochastic modelling techniques, including Monte Carlo
simulation, fall outside the scope of the present exploratory framework.

The financial structure of Scenario 0 is presented in Table 6, whereas the following
sections illustrate the alternative PPP configurations and their respective financial outcomes.

Table 6. Discounted Cash Flow (DCF)—Scenario 0 (Public Sector Comparator).

Year Public
Investment (€)

Rental
Income (€)

Operating
Costs (€)

Net Cash Flow
(€)

Discount
Factor

Discounted
Cash Flow (€)

0 −154,000,000 0 0 −154,000,000 1.000 −154,000,000
1 0 0 0 0 0.971 0
2 0 3,350,000 −1,200,000 2,150,000 0.943 2,026,450
5 0 3,503,023 −1,273,450 2,229,573 0.863 1,923,147
10 0 3,773,750 −1,405,991 2,367,759 0.744 1,761,357
20 0 4,379,591 −1,713,894 2,665,697 0.554 1,476,540
30 0 5,082,688 −2,089,248 2,993,440 0.412 1,232,751

Net Present Value (NPV): ≈−€116.4 million. Discounted Payback: not achieved. Note: All values are
expressed in euros (€). Social discount rate: 3%.

3.3. Real Estate Investment Fund Scenario

Under the Real Estate Fund configuration, two alternative scenarios have been de-
veloped, both characterised by an investment horizon of 30 years, corresponding to the
maximum duration typically permitted for real estate funds. The scenarios differ exclu-
sively with respect to the terminal value realisation strategy at the end of the fund lifecycle,
thereby allowing a direct comparison of their effects on financial performance.

In the first scenario (IF-1), the public authority grants the private investor the right
to use the land for the entire duration of the fund at no cost. At the end of the investment
period, ownership of the developed assets is transferred back to the public sector. Under
this configuration, private investors derive returns solely from operating cash flows.

In the second scenario (IF-2), the public authority contributes the land to the fund as
an equity component. At the end of the 30-year period, the assets are liquidated through
terminal value realisation—subject to affordability-related pricing constraints consistent
with the social housing objective—and the proceeds are shared between the public and
private partners according to their respective contributions.

The comparison aims to assess the relative viability of the two scenarios as alternative
implementation pathways for affordability-oriented urban regeneration. The results are
subsequently compared with those obtained under Project Financing configurations, to
evaluate the performance of alternative Public–Private Partnership schemes.
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Financial performance is assessed through IRR and DCF analysis, consistently with
the appraisal framework presented in Section 3.2.3.

An annual inflation rate of 2% is assumed, with cost and revenue components evolving
accordingly. Rental income is estimated in compliance with current regulatory conditions,
considering an annual adjustment equal to 75% of the ISTAT consumer price index for
households of workers and employees. A prudential allowance for vacancy and non-
payment risk is applied to potential gross revenues, calibrated according to local market
conditions, and assumed to vary over time.

The management costs associated with the fund are estimated using sector benchmarks
and include: an initial setup cost of €300,000; annual management and administrative ex-
penses estimated at 1% of the post-development asset value; custodian bank fees; insurance
costs equal to 0.10% of the replacement value; and a reduced property tax burden estimated
at 2.5% of annual rental income, reflecting assumed fiscal benefits. A conservative vacancy
and insolvency rate of 1% of revenues is adopted, while structural vacancy is assumed
to be negligible due to the social nature of the housing provision. From the third year
onwards, provisions for extraordinary maintenance are included and estimated at 1% of
construction costs. This assumption is consistent with the regulated nature of social housing
demand and with evidence from comparable European housing systems, where demand
for affordable rental housing persistently exceeds available supply.

The IF-1 scenario is based on a real estate fund configuration without terminal value,
in which the property is transferred back to the public authority at the end of the 30-year in-
vestment horizon. Under this configuration, private investors generate returns exclusively
through operating cash flows.

The appraisal results indicate that, despite the relatively stable growth of rental in-
come over time, the cumulative discounted cash flows are insufficient to offset the initial
investment cost. This is reflected in a negative Net Present Value (NPV = −€6.7 million)
and an Internal Rate of Return (IRR = 5.08%) slightly below the discount rate (5.5%). As a
consequence, the discounted payback period is not achieved within the investment horizon
(Table 7).

Table 7. Discounted Cash Flow—Scenario IF-1 (Return to Public Authority/No Sale).

Year Investment
Costs (€)

Rental
Income (€)

Operating
Costs (€)

Terminal
Value (€)

Net Cash
Flow (€)

Discounted
Cash Flow (€)

0 −61,600,000 0 0 0 −61,600,000 −61,600,000
1 0 0 0 0 0 0
2 0 3,350,000 −1,170,000 0 2,180,000 1,956,640
5 0 3,503,023 −1,241,613 0 2,261,409 1,730,182
10 0 3,773,750 −1,370,841 0 2,402,098 1,351,000
20 0 4,379,591 −1,671,048 0 2,708,543 932,133
30 0 5,082,688 −20,036,988 0 3,045,700 611,000

NPV = −€6.7 million. IRR = 5.08%. Discounted Payback: not achieved. Note: All values are expressed
in euros (€). Discount rate (WACC): 5.5%.

These findings suggest that, in the absence of a terminal value, the implementa-
tion pathway struggles to achieve the conditions required for long-term viability. While
the scenario ensures significant benefits for the public sector—both in terms of asset ac-
quisition and long-term social value—it remains only marginally attractive for private
investors, as operating income alone does not provide adequate compensation for the
initial capital outlay.

The IF-2 scenario introduces a terminal value realisation phase at the end of the fund
lifecycle, allowing the recovery of residual asset value. This significantly changes the

https://doi.org/10.3390/su18178896

https://doi.org/10.3390/su18178896


Sustainability 2026, 18, 8896 17 of 33

project’s return profile, as investment returns are generated through both operating income
and terminal value.

The inclusion of terminal value (€77.5 million) produces a substantial improve-
ment in financial performance. The Net Present Value becomes significantly positive
(NPV = +€23.4 million), and the Internal Rate of Return (IRR = 6.74%) exceeds the discount
rate, indicating a financially sustainable investment. In addition, the discounted payback
period is achieved within approximately 21 years (Table 8).

Table 8. Discounted Cash Flow—Scenario IF-2 (Sale at Exit).

Year Investment
Costs (€)

Rental
Income (€)

Operating
Costs (€)

Terminal
Value (€)

Net Cash
Flow (€)

Discounted Cash
Flow (€)

0 −61,600,000 0 0 0 −61,600,000 −61,600,000
1 0 0 0 0 0 0
2 0 3,350,000 −940,000 0 2,410,000 2,283,680
5 0 3,625,000 −1,016,000 0 2,609,000 2,104,263

10 0 4,000,000 −1,120,000 0 2,880,000 1,699,000
20 0 4,880,000 −1,366,000 0 3,514,000 1,160,000
30 0 5,950,000 −1,666,000 77,500,000 81,784,000 17,337,408

NPV = +€23.4 million. IRR = 6.74%. Discounted Payback ≈ 21 years. Note: All values are expressed
in euros (€). Discount rate (WACC): 5.5%.

These results suggest that the integration of income generation and capital recovery
mechanisms enables the project to reach a financial equilibrium compatible with the as-
sumptions adopted in the appraisal framework. The scenario therefore provides a balanced
configuration, ensuring the delivery of social housing benefits while supporting public
value generation and the long-term viability of the regeneration process.

The comparison between the two scenarios shows that, under the assumptions
adopted in the appraisal framework, the financial feasibility of the Real Estate Fund config-
uration is strongly influenced by the inclusion of a terminal value. While operating cash
flows alone lead to a near-equilibrium condition that remains below the required return
threshold, the inclusion of asset disposal enables full capital recovery and significantly
improves investment performance.

From a planning and policy perspective, the comparison between IF-1 and IF-2
highlights the strategic role of terminal-value mechanisms in improving the financial
attractiveness of social housing PPP schemes, particularly in weak-market urban con-
texts characterised by limited profitability margins. The analysis also suggests that land
contribution alone may be insufficient to ensure full financial equilibrium, thereby re-
inforcing the relevance of hybrid public-support mechanisms in affordability-oriented
regeneration programmes.

Tables 7 and 8 report the DCF results for the two Real Estate Fund scenarios.
Tables 6–8 report aggregated Discounted Cash Flow (DCF) results together with the

corresponding financial performance indicators (NPV, IRR, and Discounted Payback).
For transparency purposes, the complete annual cash flow schedules supporting these
indicators are reported in Appendix A.

The PSC results indicate a substantial financial burden for the public authority, as
reflected in a strongly negative Net Present Value, which is consistent with the non-profit-
oriented nature of direct public provision. However, this configuration ensures full public
control over housing provision and long-term social benefits.
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3.4. Project Finance Scenario

The application of the project financing scheme led to the definition of three alternative
scenarios, differentiated by the assumptions regarding asset management and disposal at
the end of the contractual horizon.

The comparison aims to evaluate how alternative PPP configurations influence the
implementation viability of affordability-oriented urban regeneration initiatives.

The analysed scenarios represent plausible governance and financing configurations
derived from institutional practice and the relevant PPP literature. They were selected to
enable a comparative assessment of alternative implementation pathways under consistent
analytical assumptions rather than to demonstrate predetermined outcomes [21,23,25].

The results are subsequently compared with those obtained under the real es-
tate fund model, thus enabling a structured assessment of alternative public–private
partnership arrangements.

The appraisal is conducted using the Discounted Cash Flow (DCF) method, which
involves the estimation of net cash flows generated during the development and operational
phases and their discounting to the valuation date.

The appraisal is performed in real terms, assuming a constant monetary framework
with an annual inflation rate of 2%. All cost and revenue components are assumed to
evolve consistently with inflation dynamics. Rental income is calculated in accordance
with current regulatory provisions, considering an annual adjustment equal to 75% of the
ISTAT consumer price index. A prudential allowance for vacancy and insolvency risk is
applied to potential gross revenues and calibrated according to local market conditions.

Cost estimates are derived from sector benchmarks and expert assessments. In partic-
ular, procurement costs are estimated at 0.5% of total production costs and are incurred
at the initial stage (year 0). Administrative expenses are assumed to be amount to 4% of
effective gross revenues and apply throughout the concession period. Insurance costs are
estimated at 0.10% of the replacement value, while property taxes are calculated at 2.5% of
annual rental income, reflecting the assumed fiscal advantages. A conservative vacancy and
non-payment rate of 0.10% of revenues is adopted. From the third year onwards, provisions
for extraordinary maintenance are included, estimated at 1% of construction costs.

Three scenarios are therefore defined, reflecting alternative configurations of the
concession mechanism (Tables 9–11).

Table 9. Discounted Cash Flow—Scenario PF-1 (No Sale).

Year Investment
Costs (€) Rental Income (€) Operating Costs (€) Net Cash Flow (€) Discounted Cash

Flow (€)

0 −61,600,000 0 0 −61,600,000 −61,600,000
2 0 3,350,000 −1,345,000 2,005,000 1,900,740
5 0 3,625,000 −1,460,000 2,165,000 1,747,155

10 0 4,000,000 −1,610,000 2,390,000 1,474,630
20 0 4,880,000 −1,965,000 2,915,000 1,055,230
30 0 5,950,000 −2,390,000 3,560,000 754,720

NPV = −€17.9 million. IRR = 4.71%. Discounted Payback: not achieved. Note: All values are
expressed in euros (€). Discount rate (WACC): 5.5%.

To ensure methodological consistency and comparability across all scenarios, the
Discounted Cash Flow (DCF) analyses are standardized over a homogeneous 30-year
evaluation horizon, including the Extended Concession Scenario (PF-3). Although the con-
cession structure may theoretically extend beyond this period, the comparative framework
adopts a common temporal horizon in order to ensure analytical coherence in the financial
assessment and sensitivity analysis.
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Table 10. Discounted Cash Flow—Scenario PF-2 (30-Years + Sale).

Year Investment
Costs (€)

Rental
Income (€)

Operating
Costs (€) Exit Value (€) Net Cash

Flow (€)
Discounted Cash

Flow (€)

0 −61,600,000 0 0 0 −61,600,000 −61,600,000
2 0 3,350,000 −1,345,000 0 2,005,000 1,900,740
5 0 3,625,000 −1,460,000 0 2,165,000 1,747,155

10 0 4,000,000 −1,610,000 0 2,390,000 1,474,630
20 0 4,880,000 −1,965,000 0 2,915,000 1,055,230
30 0 5,950,000 −2,390,000 77,500,000 81,060,000 17,185,000

NPV = +€9.6 million. IRR = 6.18%. Discounted Payback: 24 years. Note: All values are expressed in
euros (€). Discount rate (WACC): 5.5%.

Table 11. Discounted Cash Flow—Scenario PF-3 (30-Years, No Sale).

Year Investment
Costs (€) Rental Income (€) Operating Costs (€) Net Cash Flow (€) Discounted Cash

Flow (€)

0 −61,600,000 0 0 −61,600,000 −61,600,000
1 0 0 0 0 0
2 0 3,350,000 −1,320,000 2,030,000 1,924,440
5 0 3,625,000 −1,460,000 2,165,000 1,747,155

10 0 4,000,000 −1,610,000 2,390,000 1,474,630
20 0 4,880,000 −1,965,000 2,915,000 1,055,230
30 0 5,950,000 −2,390,000 3,560,000 754,720

NPV = −€1.9 million. IRR = 4.74%. Discounted Payback: not achieved. Note: All values are expressed
in euros (€). Discount rate (WACC): 5.5%.

In Scenario PF-1, the absence of a terminal value strongly limits the financial per-
formance of the investment. Although operating cash flows are positive and gradually
increasing over time, they are not sufficient to offset the initial capital outlay. This is re-
flected in a negative Net Present Value (NPV = −€17.9 million) and an Internal Rate of
Return (IRR = 4.71%), remaining below the discount rate. Consequently, the discounted
payback period is not achieved within the concession horizon. This configuration ap-
pears structurally fragile as a regeneration delivery mechanism, as it relies exclusively on
operating income. In Scenario PF-2, the introduction of asset disposal at the end of the
concession significantly improves financial outcomes. The inclusion of terminal value gen-
erates a substantial increase in the final cash flow, leading to a positive Net Present Value
(NPV = +€9.6 million) and an Internal Rate of Return (IRR = 6.18%) above the discount rate,
thereby improving the long-term viability of the regeneration initiative. The discounted
payback period is achieved after approximately 24 years. This scenario suggests that the
integration of a terminal value is a decisive factor in improving the long-term feasibility of
project financing schemes supporting affordable housing regeneration.

In Scenario PF-3, the financial structure remains aligned with the PF-1 configuration, as it
does not include any form of asset disposal at the end of the concession period. The scenario
assumes an extended concession structure; however, for comparative purposes, the financial
assessment is standardized over the same 30-year horizon adopted for all scenarios.

However, despite this limited improvement, the investment still fails to achieve
full financial equilibrium. This is confirmed by a slightly negative Net Present Value
(NPV = −€1.9 million) and an Internal Rate of Return (IRR = 4.74%), remaining below
the discount rate. The discounted payback period is not achieved within the considered
time horizon.
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These results reinforce the conclusion that, even under more favourable operating
conditions, the absence of a terminal value continues to represent a structural limitation for
the long-term viability of affordability-oriented urban regeneration projects.

Overall, the comparison among the three scenarios highlights that, within PPP-based
affordable housing initiatives, the presence of a terminal value plays a more critical role
than variations in operating conditions.

3.5. Comparative Assessment of Alternative PPP-Based Urban Regeneration Scenarios

The comparative analysis of the Real Estate Fund and Project Financing configura-
tions, benchmarked against the Public Sector Comparator (Scenario 0), reveals significant
differences in implementation viability, governance implications, and policy relevance.

Rather than identifying a single superior implementation option, the analysis illus-
trates how alternative governance arrangements, financial structures, revenue mecha-
nisms, and risk-allocation strategies influence the implementation viability of affordability-
oriented urban regeneration initiatives under the affordability and planning constraints
defined in the scenarios.

The findings should therefore be interpreted as supporting the assessment of alterna-
tive regeneration pathways under different institutional and financial conditions, rather
than as a purely financial ranking of investment options.

First, the comparative assessment shows that, under the adopted scenario assumptions,
both PPP configurations are highly sensitive to the inclusion of a terminal value component.
Scenarios without asset disposal (IF-1, PF-1, and PF-3) show systematically weak financial
outcomes, with negative Net Present Values and Internal Rates of Return below the discount
rate. In these configurations, rental income—although stable and growing over time—is
not sufficient to ensure full recovery of the initial investment within the 30-year horizon,
highlighting the structural limitation of affordability-oriented housing schemes relying
exclusively on regulated rental income.

Second, the disposal of assets at the end of the investment period substantially im-
proves the implementation viability of both models, albeit to different degrees. The IF-2
scenario achieves a stronger and more stable viability profile (NPV +€23.4 million; IRR
6.74%), reflecting a greater capacity to sustain the regeneration process through the com-
bined effect of operating revenues and capital-value recovery. The PF-2 model also achieves
satisfactory viability levels under this configuration (NPV +€9.6 million, IRR 6.18%), al-
though it remains comparatively more exposed to market dynamics, particularly those
associated with exit-value assumptions. Overall, the comparative assessment further
indicates that the viability of affordability-oriented urban regeneration initiatives is not
determined by the choice of PPP instrument alone, but by the combined configuration of
governance, financial, and policy-related drivers. This finding reinforces the role of scenario
configuration as the analytical link between affordability-oriented planning objectives and
the financial outcomes generated by the appraisal.

Third, the comparison highlights the influence of cost structures and operational com-
plexity on the delivery of regeneration projects. Project Financing scenarios involve higher
management and transaction costs, which reduce operating margins and limit overall
performance. By contrast, the Real Estate Fund model benefits from a more streamlined
management structure, enabling a more effective conversion of revenues into net cash flows
over time.

Taken together, these findings indicate that value-recovery mechanisms may play
a crucial role in supporting affordable housing regeneration schemes operating under
affordability constraints.
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The integration of operating revenues with capital-recovery mechanisms emerges as
a key condition for enhancing project viability within the assumptions of the appraisal
framework. The level of public contribution adopted in the analysed scenarios should not
be regarded as an optimal or universally applicable subsidy threshold. Rather, it represents
a context-specific modelling assumption used to facilitate the comparative assessment of
alternative PPP configurations under controlled analytical conditions.

These findings further suggest that the successful implementation of affordability-
oriented urban regeneration initiatives is not merely a function of market conditions, but
rather the outcome of strategic interactions between public policies, financial structures,
and governance arrangements.

The proposed framework is intended interpreted as an planning-oriented decision-
support framework designed to support strategic policy and implementation choices in
affordability-oriented urban regeneration. Rather than predicting future market behaviour
or identifying optimal investment solutions, it enables the structured comparison of alter-
native PPP configurations under explicitly defined planning assumptions.

Within this framework, the Real Estate Fund model appears more robust and better
suited to supporting long-term regeneration strategies, particularly where public authorities
seek to balance affordability objectives with financial sustainability. By contrast, Project
Financing arrangements require additional value-enhancing mechanisms, such as asset
disposal at the end of the concession period, to achieve comparable viability conditions.
The findings suggest that the selection of a PPP structure should be informed not only by
financial considerations but also by its capacity to support long-term regeneration goals,
housing affordability, and public value creation.

Beyond the comparison of financial performance, the proposed framework highlights
the importance of aligning implementation arrangements with broader housing policy,
governance, and urban regeneration objectives, including housing affordability, land regen-
eration, and long-term public value creation. The findings should therefore be viewed as
scenario-based evidence intended to inform planning and policy decisions rather than as
predictive or causal forecasts. Accordingly, the proposed framework provides a transparent
and context-sensitive decision-support structure capable of assisting public authorities
in comparing alternative regeneration pathways under conditions of uncertainty and
constrained public resources.

3.6. Sensitivity Analysis

Given the long-term nature of social housing investments and the uncertainty char-
acterising affordability-oriented urban regeneration projects, a sensitivity analysis was
conducted to assess the robustness of the financial appraisal under alternative market
and policy assumptions, considering both the PPP configurations and the Public Sector
Comparator (Scenario 0).

The analysis focuses on the variables considered most critical for long-term im-
plementation viability and long-term financial sustainability. These variables capture
both investment-side risks (construction costs, financing conditions, subsidy levels)
and long-term revenue dynamics (rental income and terminal value formation), which
are particularly relevant in regulated housing initiatives characterised by constrained
operating margins.

Two complementary approaches were adopted—(i) percentage variations (±10% and
±20%) for construction costs and rental income, and (ii) parametric variations for financial
variables (±1% for WACC and ±0.5% for cap rate)—while we kept all other assumptions
constant in order to isolate the individual effects of each variable on financial performance.

https://doi.org/10.3390/su18178896

https://doi.org/10.3390/su18178896


Sustainability 2026, 18, 8896 22 of 33

The sensitivity analysis is intended to assess the comparative robustness of the pro-
posed decision-support framework under plausible variations in the principal financial and
policy parameters. Accordingly, it should be interpreted as a planning-oriented robustness
assessment supporting the comparison of alternative PPP configurations rather than as a
predictive financial risk analysis.

The results reveal different sensitivity patterns across the analysed PPP configurations,
reflecting the different financial structures and risk allocation mechanisms characterising
each implementation model. This pattern is particularly evident in Project Financing
configurations, which exhibit higher financial leverage and reduced operational flexibility.

A reduction in construction costs improves implementation viability across all scenar-
ios, with stronger effects in configurations incorporating terminal value mechanisms (IF-2
and PF-2) (Table 12).

Table 12. Sensitivity of PPP scenarios to construction cost variations.

Variation IF-1 IF-2 PF-1 PF-2 PF-3

−20% 6.40 8.90 5.90 8.20 6.00
−10% 5.70 7.80 5.30 7.20 5.40
Base 5.08 6.74 4.71 6.18 4.74
+10% 4.50 5.90 4.10 5.40 4.20
+20% 3.90 5.20 3.60 4.80 3.70

Sensitivity to rental income also shows a significant impact through a different trans-
mission mechanism. Lower rental income directly reduces operating cash flows and
weakens the long-term financial sustainability of scenarios without terminal value mecha-
nisms (IF-1 and PF-1), which are structurally more exposed to long-term demand-side risks
(Table 13).

Table 13. Sensitivity of PPP scenario to rental income variations.

Variation IF-1 IF-2 PF-1 PF-2 PF-3

−20% 3.90 5.50 3.40 5.00 3.80
−10% 4.50 6.20 4.10 5.60 4.30
Base 5.08 6.74 4.71 6.18 4.74
+10% 5.90 7.80 5.50 7.10 5.60
+20% 6.80 9.10 6.40 8.30 6.50

Conversely, scenarios including asset disposal at exit (IF-2 and PF-2) benefit from the
presence of terminal value, which partially mitigates long-term revenue risk and improves
capital recovery. The analysis therefore highlights the strategic importance of terminal
value mechanisms within long-term PPP housing investments characterised by regulated
rental regimes and constrained operating margins.

In addition to cost and revenue variables, the analysis highlights the structural sen-
sitivity of long-term PPP housing investments to financial parameters. Variations in the
discount rate (WACC) and capitalization rate significantly affect project profitability, partic-
ularly in scenarios incorporating terminal value mechanisms. A lower capitalization rates
increase the exit value, thereby improving both NPV and IRR, whereas higher capitalization
rates produce the opposite effect. Similarly, increases in WACC reduce the present value of
future cash flows and consequently weaken overall investment attractiveness.

From a policy perspective, the level of public capital contribution represents a key
planning parameter in the scenario design, reflecting its role in balancing financial feasibil-
ity, risk mitigation, and housing affordability objectives within PPP-based social housing
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interventions. The public contribution should therefore not be interpreted as a fixed condi-
tion, but rather as a planning-sensitive policy parameter capable of significantly influencing
the financial accessibility and investment attractiveness of PPP housing initiatives.

An additional relevant aspect concerns the performance of Scenario PF-3. Although
this configuration shows slightly improved stability compared to PF-1, it continues to
exhibit sub-threshold return levels, confirming that extending the concession period alone,
in the absence of asset-disposal or terminal value mechanisms, is insufficient to ensure
long-term financial equilibrium.

Although the sensitivity analysis provides useful evidence on the robustness of the
comparative appraisal framework, the adopted approach intentionally remains determinis-
tic and scenario-based, consistently with the planning-oriented objectives of the proposed
decision-support framework. The analysis assesses the comparative robustness of alter-
native PPP configurations under controlled planning assumptions rather than generating
probabilistic forecasts or quantifying the joint propagation of uncertainty across correlated
variables. Consequently, individual parameters are varied independently in order to isolate
their relative influence on implementation feasibility and financial performance. Future
methodological developments may extend the proposed framework through probabilistic
risk analysis, including Monte Carlo simulation and stochastic scenario modelling. Such
approaches would strengthen predictive financial risk assessment but remain beyond the
methodological scope of the present planning-oriented decision-support framework.

Overall, the sensitivity analysis confirms the robustness of the comparative appraisal
framework under the adopted planning assumptions. The financial feasibility of social
housing interventions depends on the interaction between three main dimensions: initial
investment costs, long-term income generation capacity, and terminal value recovery
mechanisms. The most robust scenarios combine stable operating cash flows with asset
valorisation strategies at exit while simultaneously reducing financial exposure through
calibrated public capital contributions. From a policy perspective, the results indicate that
public intervention—particularly through calibrated upfront capital contributions—plays a
decisive role in improving the implementation viability and investment attractiveness of
PPP-based affordability-oriented housing initiatives.

4. Discussion
The results provide a structured comparative assessment of the implementation vi-

ability and financial performance of affordability-oriented urban regeneration initiatives
under alternative governance and financing configurations, including both PPP schemes
and direct public provision (Scenario 0), in line with established evaluation frameworks for
public–private investments [5,13,18,19]. The financial results are interpreted in relation to
the affordability constraints, governance arrangements, and planning objectives that define
the alternative scenarios.

A first consideration concerns the structural weakness of models based exclusively
on rental income. In the Viale Europa case, all scenarios that do not include a terminal
value (IF-1, PF-1, PF-3) fail to achieve financial equilibrium within the model assumptions.
Although rental income is relatively stable over time and shows a gradual increase, it
is not sufficient to compensate for the high initial investment required, particularly in a
demolition and reconstruction scenario. This suggests that, in comparable weak-market
urban contexts, relying solely on long-term rental flows is unlikely to ensure the financial
feasibility of large-scale social housing operations [2,3].

Within this framework, the introduction of a terminal value emerges as a key factor.
The shift from negative to positive Net Present Values observed in both IF and PF models
when asset disposal is included is not just a quantitative improvement, but a qualitative
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change in the financial structure of the intervention. The possibility of recovering part of the
invested capital at the end of the investment period significantly alters the balance between
costs and revenues, making the project more attractive for private investors. Within the
analysed scenarios, the terminal value functions not simply as an additional financial
benefit but as a strategic implementation mechanism supporting long-term project viability.

At the same time, the role of the public sector proves to be as equally crucial. The
introduction of a direct public contribution covering 60% of the initial investment has a
substantial impact on all scenarios, reducing the financial exposure of private investors and
improving overall performance indicators. This aspect is particularly relevant in project
financing configurations, which are typically more sensitive to variations in costs and
revenues, as widely discussed in the PPP literature [46,47]. The results suggest that, rather
than replacing public intervention, PPP arrangements in social housing tend to function as
mechanisms that extend and leverage it.

The comparison between Real Estate Fund and Project Financing models provides
further evidence on how alternative governance and financing configurations influence
implementation viability under the scenario assumptions adopted in the analysis.

The value of the framework lies in making these relationships explicit within a com-
mon comparative structure: financial outcomes are not considered in isolation, but are
interpreted in relation to the governance configuration, affordability constraints, and policy
conditions embedded in each scenario. This allows the analysis to identify not only which
configurations perform better financially, but also the conditions and trade-offs under
which different implementation pathways may become viable.

While the IF model appears generally more stable—mainly due to its longer invest-
ment horizon and more flexible asset management logic—the difference between the two
approaches becomes less pronounced when similar conditions are applied, particularly
in terms of public support and exit strategies. These findings indicate that the effective-
ness of PPPs depends less on the specific financial instrument adopted and more on how
key variables—such as risk allocation, revenue structure, and public contribution—are
configured. This interpretation is consistent with the PPP governance literature, which
emphasises that project performance is primarily shaped by the institutional allocation of
risks, responsibilities, and incentives between public and private partners rather than by
the financial instrument itself [9,21,23].

The analysis also highlights the relationship between financial viability and housing
affordability. As expected, the sensitivity analysis shows that reductions in rental levels
negatively affect profitability indicators. This reflects the well-established trade-off be-
tween housing affordability objectives and financial attractiveness in urban regeneration
processes [12,37,49]. However, the results also suggest that this trade-off is not necessarily
prohibitive. When combined with public subsidies, functional mix strategies, and terminal
value mechanisms, the system appears capable of maintaining acceptable levels of financial
performance even under less favorable conditions. These findings suggest that, under
the adopted scenario assumptions, hybrid PPP configurations may help balance financial
performance and affordability objectives.

Finally, the case study highlights the importance of the local context. In areas such
as Viale Europa, where the housing market is relatively weak and purchasing power
is limited, purely market-oriented approaches are unlikely to succeed. Implementation
viability depends on a combination of public support, long-term investment perspectives,
governance arrangements, and strategies aimed at enhancing urban quality and place
value. These findings are consistent with previous studies emphasising the role of context-
sensitive approaches in urban regeneration processes [1,67]. Accordingly, PPPs should be
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interpreted not merely as financial arrangements but as governance-based implementation
mechanisms embedded within broader urban regeneration strategies.

Some limitations of the study should be acknowledged. The selected case study
represents a relatively favourable urban context characterised by public land availability,
strategic location advantages, and consolidated housing demand. Therefore, the results
should not be mechanically generalized to more constrained urban contexts characterised
by weaker market conditions or limited public assets. Future applications of the pro-
posed framework to different urban contexts would contribute to further assessing its
transferability under varying market, institutional, and governance conditions.

Accordingly, the findings should be interpreted as scenario-based analytical evidence
intended to support planning and policy decision-making rather than as statistically gener-
alizable, predictive, or causal results.

5. Conclusions
This study contributes to the fields of urban regeneration, housing policy, and plan-

ning decision-support by proposing a planning-oriented, scenario-based framework for
the comparative assessment of alternative Public–Private Partnership (PPP) implemen-
tation configurations supporting affordability-oriented regeneration projects. The orig-
inality of the contribution does not lie in the development of new financial appraisal
techniques, but in the integration of financial feasibility, governance arrangements, af-
fordability considerations, and planning objectives within a comparative decision-support
framework. Accordingly, the proposed framework is intended to support planning deci-
sions through the comparative evaluation of alternative PPP configurations under explicitly
defined planning assumptions rather than to predict market behaviour or optimise financial
investment strategies.

The findings suggest that the long-term viability of affordability-oriented urban regen-
eration initiatives is not an intrinsic property of specific PPP models.

In line with recent contributions on PPP governance and urban regeneration, the
findings confirm that the effectiveness of these schemes depends on context-sensitive
configurations rather than standardized financial solutions [5,13].

The application to the Viale Europa case highlights three main findings.
First, rental income alone is structurally insufficient to ensure the long-term viability

of affordability-oriented urban regeneration initiatives.
All scenarios without a terminal value fail to achieve implementation viability under

the adopted modelling assumptions, confirming that regulated housing markets cannot
sustain large-scale regeneration projects without additional mechanisms, as also noted in
previous studies on affordable housing provision [2,3].

Second, the results indicate that terminal value mechanism and public contribution
play a critical role in improving implementation viability under the adopted modelling
assumptions. The inclusion of asset disposal together with the calibrated 60% public capital
contribution transforms otherwise financially unviable scenarios into implementation
pathways compatible with the adopted appraisal assumptions. This finding reinforces the
role of public intervention not only as a regulatory function, but as a fundamental driver of
financial feasibility in PPP schemes [22].

Third, the comparison between Real Estate Fund and Project Financing models indi-
cates that performance depends more on configuration than on the financial instrument
itself. While IF schemes show greater stability, PF models can achieve comparable results
when supported by appropriate financial and institutional conditions. This aligns with the
broader literature emphasising the importance of risk allocation and governance design in
PPP effectiveness [46,47].

https://doi.org/10.3390/su18178896

https://doi.org/10.3390/su18178896


Sustainability 2026, 18, 8896 26 of 33

From a policy perspective, the findings suggest a shift from traditional PPP approaches
towards hybrid and adaptive models within affordability-oriented urban regeneration pro-
grammes, where public and private actors share risks and returns, and where financial and
social objectives are jointly embedded. In fragile urban contexts, PPPs cannot be conceived
as purely market-driven solutions, but rather as institutionally supported frameworks
for enabling socially oriented investment, consistent with recent debates on affordability-
oriented regeneration. Compared with existing approaches in the literature, the proposed
framework provides a planning-oriented decision-support framework for integrating fi-
nancial and social dimensions, thereby improving the applicability of appraisal processes
in real-world decision-making contexts [1,17,67].

Although the analysis primarily focuses on implementation viability rather than on
the direct measurement of sustainability outcomes, the proposed framework indirectly
incorporates social and environmental sustainability dimensions through affordability
constraints, regulated rental conditions, public housing objectives, and long-term urban re-
generation goals [12,17]. Nevertheless, the explicit integration of quantitative sustainability
indicators represents an important direction for future research.

The analyses also suggest that, under the assumptions adopted in the Viale Europa
case study, affordability-oriented PPP housing schemes may require substantial levels of
public co-financing, as represented by the exploratory 60% public contribution scenario
adopted in this study.

The results of the study should be interpreted in light of several limitations. First,
the analysis is based on a single case study located in a specific urban context. As a
result, the numerical outputs are context-specific and should not be interpreted as directly
generalisable. However, the primary contribution of this research lies in the development
and application of a planning decision-support framework whose analytical structure is
potentially transferable to other affordability-oriented regeneration contexts through the
calibration of local planning, governance, and economic parameters.

Second, the financial model, based on deterministic scenario assumptions, does not
incorporate probabilistic or dynamic market modelling. Future research may address this
limitation by integrating stochastic approaches, including Monte Carlo simulations, to
better capture uncertainty and market variability. In addition, future applications of the
proposed framework may incorporate detailed local housing demand modelling, tenant
eligibility assessment, income-distribution analysis, and market absorption forecasting to
further strengthen implementation-oriented appraisal.

Third, the study is not to establish causal relationships between policy instruments
and financial outcomes, nor to identify optimal policy thresholds, but rather to provide
a comparative scenario-based tool for evaluating alternative PPP configurations under
consistent assumptions. Consequently, identifying the minimum public subsidy required
to achieve financial feasibility through optimisation was beyond the scope of the present
study and represents a relevant direction for future research.

Despite these limitations, the framework offers a structured decision-support
approach for comparing governance and financing options in affordability-oriented
urban regeneration.

Future research may extend the proposed framework by integrating probabilistic
risk analysis, behavioural demand modelling, optimisation procedures, and comparative
multi-case applications across neighbourhoods characterised by different market condi-
tions, institutional capacities, urban morphologies, and housing-demand structures. Such
developments would contribute to further evaluating the transferability, adaptability, and
operational robustness of the proposed planning-oriented decision-support framework
across diverse institutional and urban contexts.
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Appendix A. Complete Annual Discounted Cash Flow Schedules (Years
0–30) Supporting Tables A1–A6

Table A1. Discounted Cash Flow (DCF)—Scenario 0 (Public Sector Comparator).

Year Investment Rental Income Operating Costs Net Cash Flow Discounted Cash Flow

0 −154,000,000.00 0.00 0.00 −154,000,000.00 −154,000,000.00
1 0.00 0.00 0.00 0.00 0.00
2 0.00 3,350,000.00 −1,200,000.00 2,150,000.00 2,026,450.00
3 0.00 3,400,250.00 −1,224,000.00 2,176,250.00 1,991,269.00
4 0.00 3,451,253.75 −1,248,480.00 2,202,773.75 1,956,160.00
5 0.00 3,503,022.56 −1,273,449.60 2,229,572.96 1,923,147.00
6 0.00 3,555,567.90 −1,298,918.59 2,256,649.31 1,888,638.00
7 0.00 3,608,901.42 −1,324,896.96 2,284,004.46 1,856,937.00
8 0.00 3,663,034.94 −1,351,394.90 2,311,640.04 1,824,800.00
9 0.00 3,717,980.46 −1,378,422.80 2,339,557.66 1,792,086.00

10 0.00 3,773,750.17 −1,405,991.26 2,367,758.91 1,761,357.00
11 0.00 3,830,356.42 −1,434,111.09 2,396,245.33 1,730,040.00
12 0.00 3,887,811.77 −1,462,793.31 2,425,018.46 1,699,430.00
13 0.00 3,946,128.95 −1,492,049.18 2,454,079.77 1,670,608.00
14 0.00 4,005,320.88 −1,521,890.16 2,483,430.72 1,641,755.00
15 0.00 4,065,400.69 −1,552,327.96 2,513,072.73 1,613,108.00
16 0.00 4,126,381.70 −1,583,374.52 2,543,007.18 1,584,490.00
17 0.00 4,188,277.43 −1,615,041.01 2,573,236.42 1,556,803.00
18 0.00 4,251,101.59 −1,647,341.83 2,603,759.76 1,528,701.00
19 0.00 4,314,868.11 −1,680,288.66 2,634,579.45 1,501,715.00
20 0.00 4,379,591.13 −1,713,894.43 2,665,696.70 1,476,540.00
21 0.00 4,445,284.00 −1,748,172.32 2,697,111.68 1,450,731.00
22 0.00 4,511,961.26 −1,783,135.77 2,728,825.49 1,426,221.00
23 0.00 4,579,637.68 −1,818,798.49 2,760,839.19 1,402,333.00
24 0.00 4,648,328.25 −1,855,174.46 2,793,153.79 1,377,476.00
25 0.00 4,718,048.17 −1,892,277.95 2,825,770.22 1,353,119.00
26 0.00 4,788,813.89 −1,930,123.51 2,858,690.38 1,328,564.00
27 0.00 4,860,642.10 −1,968,726.98 2,891,915.12 1,304,378.00
28 0.00 4,933,551.73 −2,008,104.52 2,925,447.21 1,281,776.00
29 0.00 5,007,561.01 −2,048,272.61 2,959,288.40 1,258,323.00
30 0.00 5,082,688.42 −2,089,248.06 2,993,440.36 1,232,751.00

Net Present Value (NPV): ≈−€116.4 million. Discounted Payback: not achieved.
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Table A2. Discounted Cash Flow (DCF)—Scenario IF-1 (No Sale).

Year Investment Rental Income Operating
Costs Exit Value Net Cash

Flow
Discounted
Cash Flow

0 −61,600,000.00 0.00 0.00 0.00 −61,600,000.00 −61,600,000.00
1 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 3,350,000.00 −1,170,000.00 0.00 2,180,000.00 1,956,640.00
3 0.00 3,400,250.00 −1,193,400.00 0.00 2,206,850.00 1,878,033.00
4 0.00 3,451,253.75 −1,217,268.00 0.00 2,233,985.75 1,802,026.00
5 0.00 3,503,022.56 −1,241,613.36 0.00 2,261,409.20 1,730,182.00
6 0.00 3,555,567.90 −1,266,445.63 0.00 2,289,122.27 1,661,707.00
7 0.00 3,608,901.42 −1,291,774.54 0.00 2,317,126.88 1,594,183.00
8 0.00 3,663,034.94 −1,317,610.03 0.00 2,345,424.91 1,528,417.00
9 0.00 3,717,980.46 −1,343,962.23 0.00 2,374,018.23 1,467,347.00

10 0.00 3,773,750.17 −1,370,841.47 0.00 2,402,908.70 1,408,104.00
11 0.00 3,830,356.42 −1,398,258.30 0.00 2,432,098.12 1,351,000.00
12 0.00 3,887,811.77 −1,426,223.47 0.00 2,461,588.30 1,297,057.00
13 0.00 3,946,128.95 −1,454,747.94 0.00 2,491,381.01 1,245,691.00
14 0.00 4,005,320.88 −1,483,842.90 0.00 2,521,477.98 1,195,380.00
15 0.00 4,065,400.69 −1,513,519.76 0.00 2,551,880.93 1,146,800.00
16 0.00 4,126,381.70 −1,543,790.16 0.00 2,582,591.54 1,100,184.00
17 0.00 4,188,277.43 −1,574,665.96 0.00 2,613,611.47 1,055,899.00
18 0.00 4,251,101.59 −1,606,159.28 0.00 2,644,942.31 1,013,111.00
19 0.00 4,314,868.11 −1,638,282.46 0.00 2,676,585.65 971,701.00
20 0.00 4,379,591.13 −1,671,048.11 0.00 2,708,543.02 932,133.00
21 0.00 4,445,284.00 −1,704,469.07 0.00 2,740,814.93 893,805.00
22 0.00 4,511,961.26 −1,738,558.45 0.00 2,773,402.81 857,481.00
23 0.00 4,579,637.68 −1,773,329.62 0.00 2,806,308.06 821,449.00
24 0.00 4,648,328.25 −1,808,796.21 0.00 2,839,532.04 786,553.00
25 0.00 4,718,048.17 −1,844,972.13 0.00 2,873,076.04 754,249.00
26 0.00 4,788,813.89 −1,881,871.57 0.00 2,906,942.32 723,828.00
27 0.00 4,860,642.10 −1,919,508.00 0.00 2,941,134.10 694,925.00
28 0.00 4,933,551.73 −1,957,895.16 0.00 2,975,656.57 666,546.00
29 0.00 5,007,561.01 −1,997,047.06 0.00 3,010,513.95 638,229.00
30 0.00 5,082,688.42 −2,036,988.00 0.00 3,045,700.42 611,000.00

NPV = −€6.7 million. IRR = 5.08%. Discounted Payback: not achieved.

Table A3. Discounted Cash Flow (DCF)—Scenario IF-2 (Sale at Exit).

Year Investment
Costs

Rental
Income

Operating
Costs Exit Value Net Cash Flow Discounted Cash

Flow

1 −61,600,000 0 0 0 −61,600,000 −61,600,000
2 0 3,350,000 −940,000 0 2,410,000 2,283,680
3 0 3,400,000 −955,000 0 2,445,000 2,197,155
4 0 3,450,000 −970,000 0 2,480,000 2,112,960
5 0 3,625,000 −1,016,000 0 2,609,000 2,104,263
6 0 3,680,000 −1,032,000 0 2,648,000 2,025,720
7 0 3,735,000 −1,048,000 0 2,687,000 1,947,075
8 0 3,790,000 −1,065,000 0 2,725,000 1,872,075
9 0 3,845,000 −1,082,000 0 2,763,000 1,798,713
10 0 4,000,000 −1,120,000 0 2,880,000 1,699,000
11 0 4,060,000 −1,137,000 0 2,923,000 1,710,955
12 0 4,120,000 −1,155,000 0 2,965,000 1,645,575
13 0 4,180,000 −1,173,000 0 3,007,000 1,582,682
14 0 4,240,000 −1,191,000 0 3,049,000 1,521,451
15 0 4,300,000 −1,210,000 0 3,090,000 1,461,570
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Table A3. Cont.

Year Investment
Costs

Rental
Income

Operating
Costs Exit Value Net Cash Flow Discounted Cash

Flow

16 0 4,365,000 −1,229,000 0 3,136,000 1,405,728
17 0 4,430,000 −1,248,000 0 3,182,000 1,353,350
18 0 4,495,000 −1,267,000 0 3,228,000 1,301,884
19 0 4,560,000 −1,286,000 0 3,274,000 1,250,468
20 0 4,880,000 −1,366,000 0 3,514,000 1,160,000
21 0 4,950,000 −1,386,000 0 3,564,000 1,222,452
22 0 5,020,000 −1,407,000 0 3,613,000 1,173,225
23 0 5,090,000 −1,428,000 0 3,662,000 1,127,896
24 0 5,160,000 −1,449,000 0 3,711,000 1,084,812
25 0 5,230,000 −1,470,000 0 3,760,000 1,041,520
26 0 5,300,000 −1,492,000 0 3,808,000 1,001,504
27 0 5,370,000 −1,514,000 0 3,856,000 960,144
28 0 5,440,000 −1,536,000 0 3,904,000 921,344
29 0 5,510,000 −1,558,000 0 3,952,000 885,248
30 0 5,950,000 −1,666,000 77,500,000 81,784,000 17,337,408

NPV = +€23.4 million. IRR = 6.74%. Discounted Payback ≈ 21 years.

Table A4. Discounted Cash Flow (DCF)—Scenario PF-1 (No Sale).

Year Investment Costs Rental Income Operating Costs Net Cash Flow Discounted Cash Flow

1 −61,600,000 0 0 −61,600,000 −61,600,000
2 0 3,350,000 −1,345,000 2,005,000 1,900,740
3 0 3,400,000 −1,365,000 2,035,000 1,830,465
4 0 3,450,000 −1,385,000 2,065,000 1,759,380
5 0 3,625,000 −1,460,000 2,165,000 1,747,155
6 0 3,680,000 −1,485,000 2,195,000 1,678,875
7 0 3,735,000 −1,510,000 2,225,000 1,613,125
8 0 3,790,000 −1,535,000 2,255,000 1,549,185
9 0 3,845,000 −1,560,000 2,285,000 1,487,535

10 0 4,000,000 −1,610,000 2,390,000 1,474,630
11 0 4,060,000 −1,635,000 2,425,000 1,418,625
12 0 4,120,000 −1,660,000 2,460,000 1,365,300
13 0 4,180,000 −1,685,000 2,495,000 1,311,370
14 0 4,240,000 −1,710,000 2,530,000 1,262,470
15 0 4,300,000 −1,735,000 2,565,000 1,213,245
16 0 4,365,000 −1,760,000 2,605,000 1,166,240
17 0 4,430,000 −1,785,000 2,645,000 1,124,125
18 0 4,495,000 −1,810,000 2,685,000 1,082,955
19 0 4,560,000 −1,835,000 2,725,000 1,041,950
20 0 4,880,000 −1,965,000 2,915,000 1,055,230
21 0 4,950,000 −1,990,000 2,960,000 1,015,280
22 0 5,020,000 −2,015,000 3,005,000 976,625
23 0 5,090,000 −2,040,000 3,050,000 939,400
24 0 5,160,000 −2,065,000 3,095,000 904,740
25 0 5,230,000 −2,090,000 3,140,000 869,780
26 0 5,300,000 −2,115,000 3,185,000 838,655
27 0 5,370,000 −2,140,000 3,230,000 804,270
28 0 5,440,000 −2,165,000 3,275,000 772,900
29 0 5,510,000 −2,190,000 3,320,000 743,680
30 0 5,950,000 −2,390,000 3,560,000 754,720

NPV = −€17.9 million. IRR = 4.71%. Discounted Payback: not achieved.
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Table A5. Discounted Cash Flow (DCF)—Scenario PF-2 (Sale at Exit).

Year Investment
Costs

Rental
Income

Operating
Costs Exit Value Net Cash Flow Discounted Cash

Flow

1 −61,600,000 0 0 0 −61,600,000 −61,600,000
2 0 3,350,000 −1,345,000 0 2,005,000 1,900,740
3 0 3,400,000 −1,365,000 0 2,035,000 1,830,465
4 0 3,450,000 −1,385,000 0 2,065,000 1,759,380
5 0 3,625,000 −1,460,000 0 2,165,000 1,747,155
6 0 3,680,000 −1,485,000 0 2,195,000 1,678,875
7 0 3,735,000 −1,510,000 0 2,225,000 1,613,125
8 0 3,790,000 −1,535,000 0 2,255,000 1,549,185
9 0 3,845,000 −1,560,000 0 2,285,000 1,487,535
10 0 4,000,000 −1,610,000 0 2,390,000 1,474,630
11 0 4,060,000 −1,635,000 0 2,425,000 1,418,625
12 0 4,120,000 −1,660,000 0 2,460,000 1,365,300
13 0 4,180,000 −1,685,000 0 2,495,000 1,311,370
14 0 4,240,000 −1,710,000 0 2,530,000 1,262,470
15 0 4,300,000 −1,735,000 0 2,565,000 1,213,245
16 0 4,365,000 −1,760,000 0 2,605,000 1,166,240
17 0 4,430,000 −1,785,000 0 2,645,000 1,124,125
18 0 4,495,000 −1,810,000 0 2,685,000 1,082,955
19 0 4,560,000 −1,835,000 0 2,725,000 1,041,950
20 0 4,880,000 −1,965,000 0 2,915,000 1,055,230
21 0 4,950,000 −1,990,000 0 2,960,000 1,015,280
22 0 5,020,000 −2,015,000 0 3,005,000 976,625
23 0 5,090,000 −2,040,000 0 3,050,000 939,400
24 0 5,160,000 −2,065,000 0 3,095,000 904,740
25 0 5,230,000 −2,090,000 0 3,140,000 869,780
26 0 5,300,000 −2,115,000 0 3,185,000 838,655
27 0 5,370,000 −2,140,000 0 3,230,000 804,270
28 0 5,440,000 −2,165,000 0 3,275,000 772,900
29 0 5,510,000 −2,190,000 0 3,320,000 743,680
30 0 5,950,000 −2,390,000 77,500,000 81,060,000 17,185,000

NPV = +€9.6 million. IRR = 6.18%. Discounted Payback: 24 years.

Table A6. Discounted Cash Flow (DCF)—Scenario PF-3 (30-Years, No Sale).

Year Investment
Costs (€) Rental Income (€) Operating Costs (€) Net Cash Flow (€) Discounted Cash

Flow (€)

1 −61,600,000 0 0 −61,600,000 −61,600,000
2 0 3,350,000 −1,320,000 2,030,000 1,924,440
3 0 3,400,000 −1,338,000 2,062,000 1,853,738
4 0 3,450,000 −1,356,000 2,094,000 1,784,088
5 0 3,625,000 −1,460,000 2,165,000 1,747,155
6 0 3,680,000 −1,478,000 2,202,000 1,684,530
7 0 3,735,000 −1,496,000 2,239,000 1,623,275
8 0 3,790,000 −1,514,000 2,276,000 1,563,612
9 0 3,845,000 −1,532,000 2,313,000 1,505,763

10 0 4,000,000 −1,610,000 2,390,000 1,474,630
11 0 4,060,000 −1,629,000 2,431,000 1,422,135
12 0 4,120,000 −1,648,000 2,472,000 1,371,960
13 0 4,180,000 −1,667,000 2,513,000 1,321,838
14 0 4,240,000 −1,686,000 2,554,000 1,274,446
15 0 4,300,000 −1,705,000 2,595,000 1,227,435
16 0 4,365,000 −1,724,000 2,641,000 1,183,168
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Table A6. Cont.

Year Investment
Costs (€) Rental Income (€) Operating Costs (€) Net Cash Flow (€) Discounted Cash

Flow (€)

17 0 4,430,000 −1,743,000 2,687,000 1,141,975
18 0 4,495,000 −1,762,000 2,733,000 1,101,399
19 0 4,560,000 −1,781,000 2,779,000 1,061,578
20 0 4,880,000 −1,965,000 2,915,000 1,055,230
21 0 4,950,000 −1,985,000 2,965,000 1,016,995
22 0 5,020,000 −2,005,000 3,015,000 979,875
23 0 5,090,000 −2,025,000 3,065,000 944,020
24 0 5,160,000 −2,045,000 3,115,000 909,580
25 0 5,230,000 −2,065,000 3,165,000 876,705
26 0 5,300,000 −2,085,000 3,215,000 845,545
27 0 5,370,000 −2,105,000 3,265,000 812,985
28 0 5,440,000 −2,125,000 3,315,000 782,340
29 0 5,510,000 −2,145,000 3,365,000 753,760
30 0 5,950,000 −2,390,000 3,560,000 754,720

NPV = −€1.9 million. IRR = 4.74%. Discounted Payback: not achieved.
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