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Abstract: This paper presents a study on the risk factors that can influence the share of public financing in 
the total investment in project finance (PF) healthcare initiatives in Italy. Based on the risks associated with 
public funding, a linear regression is completed in order to yield practical implications. The results show that 
the size of the investment, the financial solidity of the concessionaire, the duration of the concession period, 
the number of services granted to the private party, and the level of borrowing of the public authority have a 
significant relationship with the public share. The proposed methodology could be useful in the 
determination of the public apportion in the capital structure of PF hospital initiatives. 
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1. Introduction  

Project Financing (PF) is a mechanism to establish a long-
term Public-Private-Partnership (PPP) for the purpose of 
developing a variety of infrastructures and service 
facilities. When PF was launched in the UK, the British 
government appeared to view it as a way of getting the  
infrastructure costs, off the public balance sheet and 
alleviating the spending in governments’ budget (Bing et 
al., 2005). PF typically involves a consortium of private 
companies, forming a Special Purpose Vehicle (SPV), to 
design, build, finance and operate a facility for a given 
concession period. Throughout this period, payments are 
reimbursed by final users or the public sector, which is 
ultimately responsible for the delivery of the service 
(Connolly and Wall, 2010). Some of the most popular 
applications can be found in the healthcare sector. Since 
its enactment in 1999, Italy has rapidly grown in the use of 
PF to develop healthcare constructed facilities.  As of May 
2009, after only a decade of PF application, Italy was the 
second largest market in terms of both number and value 
of investments in healthcare PF initiatives, after the UK 
and ahead of all other European countries (Amatucci et 
al., 2010). However, despite promises of limited public 
funding requested for PF initiatives, financially 
freestanding privately-funded PF hospitals are rare in Italy 
because of the nature of the reimbursement system. On 
the one hand investors are responsible for the 
arrangement of both equity and debt finance for the share 
of the initial investment that can be recovered through the 
net income generated within the concession period. On 
the other hand the non self-financing part is paid by the 
public authority (Zhang, 2005). The capital structure of 
most projects usually requires a share of public funding on 
average equal to 30 per cent or more of the initial 
investment. In addition, risks related to forecasted project 

cash flows are crucial in determining the capital structure, 
and the portion of public funding depends on the risk 
profile and on the strategy of allocation of risk (Jin, 2010). 
PF in healthcare has been posing questions among 
scholars, in particular regarding how to create a balanced 
benchmark of public financing to mitigate the private 
sector risks in a project. However, the risk factors to be 
taken into account for determining a fair percentage share 
of public financing to contribute to the capital structure of 
hospital PF initiatives are still unexplored. With the 
purpose of overcoming such research gap, in this paper 
we present an empirical analysis  of Italian PF hospital 
projects. In particular, the study explores the main risk 
factors that might have significant impacts on the ratio of 
public funding to the total amount of financial resources 
of a PF hospital initiative. In the following sections, we 
firstly describe PF. Then, after reviewing the pertinent 
literature, we gain an understanding of the risks involved 
in a PF capital structure. Finally, we present a linear 
regression analysis and discuss the results. These findings 
allow conclusions to be done on the factors that can affect 
the level of public funding into healthcare PF investments 
in order to facilitate a more appropriate money-for-value 
oriented policy for public spending. 

2. Background 

A Project Finance Initiative (PFI) is a contract mechanism 
in which the private party finances and provides a public 
service project for a specified concession period at the end 
of which the ownership is transferred to a public agency 
(Kappeler and Nemoz, 2010). It has been largely used in 
many western countries, and especially in the UK, where it 
is one of the key ways through which public sector 
services and facilities are developed (Broadbent et al., 
2003). Since its introduction, PF has been the 
government’s preferred method for public infrastructure 



facilities; as a result, PFIs now account from 10 to 14 
percent of British total annual investment in public 
facilities (Handley-Schachler and Gao, 2003). The 
appropriate balance between debt and equity is optimized 
within the limits of an acceptable debt service cover ratio 
(DSCR), for both investors and debt lenders (Bakatjan et 
al., 2003). DSCR indicates the project debt carrying 
capacity and it is defined as the amount of cash flow 
available to reimburse interests. It is computed as the 
operating cash flow over the debt service in any payment 
period. The minimum DSCR must be equal to one to 
meet the debt capacity, but lending agencies usually ask 
for a higher value according to the anticipated risk profile 
of the project. In this context the apportion of public 
equity decreases the total amount of private financing that 
is needed and allows for a higher debt leverage. The 
reduced required private financing is associated with lower 
risk borne by the private investors. The proper amount of 
public share should cover the non-self financing part of 
the investment costs; but often the level of project 
funding is oversized. For this reason, an empirical model 
based on the identification of the most important risks has 
been developed, aiming at exploring the extent to which 
risks might affect the level of public financing in PF 
healthcare projects.   

3. Research Methodology 

The research is conducted through the following steps. 
First, we develop a model to identify the risk factors that 
might influence the level of public funding in PF projects. 
To this end, we associate indicators and corresponding 
measurable parameters to each source of risk. Second, we 
collect data through both consultation of public databases 
and direct inquiries from local healthcare agencies. The 
dataset records information about the PF hospital projects 
awarded in Italy from 1999 to 2009. Then, we conduct an 
exploratory data analysis and investigate the 
multicollinearity among the parameters. Finally, assuming 
that the level of public funding is the dependent variable 
and the risk parameters are the independent factors, we 
carry out a linear regression analysis in order to capture 
the relationship between the risk profile of the project and 
the capital structure. 

4. Risk model 

In a PFI the structuring of the financial scheme is a 
complex process where several aspects are taken into 
account to ensure the basic financial flows and the 
profitability of the investment for every part involved 
(Xenidis and Angelis, 2005). Extensive research is 
available in the area of risk identification and about the 
importance of risk in determining the capital structure. 
However little work has been carried out to empirically 
assess the risk factors that might affect the ratio of public 
funding to the total investment. Akintoye and Chinyio 
(2005), show that the usage of PF in the provision of 
healthcare services in the UK is increasing in terms of 
number, capital value, and size of projects, in order to 
achieve a better risk management. Holmes et al. (2006), 
state that, from the adoption of PF, the healthcare sector 

benefits in terms of quality of services, by taking 
advantage of the skills of the private sector. 

4.1 Source of Risk 

To fill the research gap, an analysis of the sources of 
external risks that are inherent with public financing of PF 
hospital projects has been carried out. Based on models 
available in literature to classify risks (Schaufelberger and 
Wipadapisut, 2003; Xenidis and Angelides, 2005; Zhang, 
2005), we identify various sources of risk with associated 
representative indicators. Risk sources taken into account 
are namely: Political/Economic, Financial, Construction, 
and Market ones. One or more parameters are identified 
to measure each indicator, as summarized in Table 1.  

 

Table 1. Risk sources with associated indicators and 
measurable parameters 

4.2 Indicators and parameters of political/economic risk 

Political and economic sources of risk arise from the 
context of political events, economic instability and 
policies that could affect the profitability of a project. 
According to Doff (2008), such risk is due to changes in 
business conditions, such as loss caused by competitive 
and market environments. Thus, these risks have been 
expressed by the “Investment Environment” indicator, to 
consider the political/economical context wherein the 
project is carried out. The “Investment Environment” 
indicator is measured by three different parameters: 
Location (Loc), Healthcare Infrastructure Index (HII), 
and Public Borrowing (Borr). Loc is the area of Italy in 
which the project is developed and it is defined as a 
categorical variable (1 North-West, 2 North –East, 3, 
Center amd 4 South). It is used to capture different 
political policies in various regions of Italy. HII identifies 
the quantity of healthcare facilities in each geographical 
area. This parameter is provided by UnionCamere (2009) 
for each region; the average value is set equal to 100 and a 
lower figure indicates fewer infrastructures in the area. It 
is expected that a high HII leads to conditions for reduced 
public sources assigned to the development of hospital 
facilities. Borr is the per-capita borrowing of the local 
healthcare granting authorities expressed in Euro 
(Amatucci et al., 2010). The higher the Borr, the higher 
the public expenditure in the healthcare sector, and in 
turn, the lower the commitment of public money to the 
development of hospital projects. 

4.3 Indicators and parameters of financial risk 

The financial risk has a direct impact on the cash flow of 
the business plan  (Xenidis and Angelis, 2005), and one of 
its crucial drivers in construction projects is the capital 
interest rate (Ling and Lim, 2007). Therefore, we describe 
this risk through the “Cost of Capital” indicator, which 
reflects the ability of the concessionaire to privately 
finance the investment with both equity and debt sources. 
The “Cost of Capital” is expressed by the Solidity of SPV 
(Sol) and the Banking and Financial Service Index (BFSI). 
Sol is the annual revenue of the main partner of the 
consortium at the time the projects was awarded (Deloitte, 



2009) and it represents the financial strength of the 
concessionaire. Basically, the more the solidity, the more 
the probability that the SPV can bring more equity and 
debt capital at a lower cost. BFSI shows the accessibility 
and the availability of the banking sector. The average 
national value for this index is set at 100 so that a higher 
value means a higher liquidity that banks are willing to 
lend more easily to SPVs. It is provided by UnionCamere 
and it is the number of financial institutions located in the 
project area.  

4.4 Indicators and parameters of construction risk 

The construction risk is related to the delay in schedule 
and the cost overrun. The complexity of the “Project 
Scope” is a useful indicator. As a matter of fact, a large-
sized project is likely to be complex to be managed 
because of coordination and communication problems, 
and in turn likely subjected to schedule delay and cost 
overrun (Santoso et al., 2003). “Project Scope” indicator is 
represented by the two parameters Project Size (Size) and 
Number of SPV partners (Parts). Size is the dimension of 
the investment expressed in Euro and it should have a 
positive influence of the percentage of public funding, 
since a project that requires more financial resources is 
likely to need a greater governmental commitment for the 
initial investment. Parts quantifies the composition of the 
SPV. On the one hand, a fragmentation of the SPV 
composition can bring better risk sharing and in turn has a 
negative influence on the public apportion of capital. On 
the other hand a higher number of components in the 
SPV could also bring to disputes, because of potential 
problems of coordination and communication (Trujillo et 
al., 1997). In this case the influence of Parts should be 
negative. Therefore it is difficult to anticipate which one 
of these two elements of Parts parameter prevails on the 
public share.   

4.5 Indicators and parameters of market risk 

The market risk indicates the capability to generate 
revenues or at least to repay debt. The indicator “Revenue 
Generation” is measured by three parameters, namely 
Catchment Population (CPop), Number of Services 
granted (Serv), and Concession Period (Per). CPop is the 
number of inhabitants in the area wherein the hospital is 
located and it is a proxy of the potential demand for 
healthcare and related services. Serv is referred to as the 
number of types of granted services (e.g. laundry, catering, 
maintenance, etc). The more services are granted, the 
higher the probability of cash generation for the SPV, so 
that the public funding is expected to decrease. Per is the 
length of the contract expressed in years during which the 
concessionaire collects revenues by running operations. A 
longer concession period is more likely to make the 
project more profitable, and therefore the public funding 
is expected to decrease. 

5. Data Analysis 

Table 2 shows the selected independent parameters that 
might influence the Public Funding (PubFun) that is 
considered as the response variable. The columns report 
the lower, the median, and the upper quartile, as well as 

the standard deviation. Location is presented apart as a 
categorical variable. 

Table 2. Summary of the dataset analysis of  

PF hospital projects in Italy 

The regression analysis aims to test  if the independent 
variables taken into account are significant factors and 
whether they have a negative or positive impact on the 
response variable (Tukey, 1977). The predictive variables 
have to be linearly independent. The variance inflation 
factor (VIF) is used to measure the multicollinearity 
among predictors (Tabanick and Fidell, 2001). It equals  
1/(1-R2), where R2 is the coefficient of determination of 
one predictor on all the other predictors. If VIF equals 1, 
there is no multicollinearity; if it ranges from 1 to 4, 
predictors may be moderately correlated and if VIF is 
greater than 4, the regression coefficients are poorly 
estimated (O’Brien 2007).The results shown in Table 3 
prove that multicollinearity exists in the model since HII, 
BFSI and Loc have a very high VIF. Therefore, 
multicollinearity is avoided by removing these predictors 
(Table 4). 

Table 3. Multicollinearity analysis of the complete model 

Table 4. Proof that the model has no multicollinearity 
among predictors 

After verification that the response variable is normally 
distributed, we run the linear regression analysis. The 
results of the regression are provided in Table 5 where the 
columns report the estimate of the regression coefficient, 
the standard error of the coefficient estimate, the value of 
t statistic, and the p-value, with the associated level of 
significance.  

Table 5. Results of regression analysis 

The results reveal that Size, Sol, Per, Serv, and Borr are 
significant factors of the level of public funding (PubFun). 

Size has a positive influence on the response variable and 
this suggests that complex and large-sized projects are 
likely to demand a high percentage of public funding. It is 
demonstrated that more financially robust SPVs are likely 
to negotiate a higher share of public financing than a less 
solid concessionaire. A probable explanation is that a solid 
SPV is considered a reliable partner  capable to give 
assurance that the project will be efficiently constructed 
and managed. Both the Number of Services and the 
duration of the Concession Period increase the need for 
public financing, because a long concession period and a 
high number of non-clinical services that are granted 
make the level of risk that the private party has to assume 
higher. The positive relationship between Borr and 
PubFun indicates that public funding is required to 
develop PF hospitals  even though the local authorities are 
already indebted. Essentially it can be stated that PF is one 
of the ways to develop new infrastructures that would not 
be possible with traditional contracting. 

 

6. Conclusions 



This study contributes to recognize how risks are shared 
between the public party and the concessionaire. As a 
matter of fact, all the types of risk source that have been 
identified in the model show a significant influence on the 
percentage of public share. This is considered as a primary 
way to reduce the burden of project risks on the shoulders 
of the private party and in turn to attract the necessary 
private financing to develop hospital facilities. 
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Risk sources Indicators Parameters 

Political/Economic Investment environment 

 

Location (Loc) 

Healthcare Infrastructure Index (HII) 

Public Borrowing (Borr) 

Financial Cost of capital Solidity of SPV (Sol) 

Banking&Financing Service Index (BFSI) 

Construction Project scope Project Size (Size) 

Number of SPV’s Partners (Parts) 

Market Revenue generation Catchment Population (CPop) 

Number of Services (Serv) 

Concession Period (Per) 

 

Table 1. Risk sources with associated indicators and measurable parameters 

 

 

 Acronym Lower quartile Median Upper 
Standard 
deviation 

Dependent variable (Response 

Variable)      

Public Funding PubFun 0 0.36 0.81 0.22 

      

Indipendent variables      

Healthcare Infrastructure Index HII 55.11 109.10 135.27 24.52 

Public Borrowing [€] Borr 19 52 167 41 

SPV Solidity [€] Sol 108,000 749,715,155 3,703,000,000 1,111,684,234 

Banking&Financial Service Index BFSI 40.95 119.11 160 36.73 

Project Size [€] Size 860,491 110,549,478 409,459,958 93,603,041 

Number of Partners Parts 1 3 10 2.4 

Catchment Population CPop 161,444 1,672,838 4,337,979 1,484,726 

Number of Services Serv 0 9 20 4.84 

Concession Period [years] Per 10 24 38 6.67 

      

Independent categorical variable North-West North-East Center South 

Location Loc 12 6 2 4 

      

Table 1. Summary of the dataset analysis of PF hospital projects in Italy 



 

 

 

 

 

  Loc HII Borr Sol BFSI Size Parts CPop Serv Per 

R2 0.884 0.961 0.464 0.511 0.978 0.573 0.411 0.584 0.578 0.494 

VIF 8.621 25.640 1.866 2.045 45.450 2.342 1.698 2.404 2.370 1.976 

Table 3. Multicollinearity analysis of the complete model 

 

  Borr Sol Size Parts CPop Serv Per 

R2 0.126 0.248 0.471 0.269 0.462 0.483 0.176 

VIF 1.144 1.329 1.890 1.370 1.859 1.934 1.214 

Table 4. Proof that the model has no multicollinearity among predictors 

Variable Acronym Estimate 
Std. 

Error 
t-value p-value Significance 

        

 Public Borrowing  Borr 0.00177 0.00062 2.87000 0.00110 ** 

 SPV Solidity  Sol 0.00000 0.00000 4.53000 0.00000 *** 

 Project Size  Size 0.00000 0.00000 3.09000 0.00700 ** 

 Number of Partners  Parts -0.08550 0.01207 -0.71000 0.48900  

  Catchment Population   CPop 0.00000 0.00000 0.72000 0.48400   

 Number of Services  Serv 0.02087 0.00548 3.81000 0.00200 ** 

 Concession Period  Per 0.00784 0.00341 2.30000 0.03500 * 

       

 Multiple R-Square   86.50%     

 Adjusted R-Square   80.60%     

 Constant   -0.285     

 Significance notation   0 *** 0.001** 0.01*   

Table 5. Results of regression analysis 

 

 

 

 

 

 

 


