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Abstract

This study investigates the relationship between public–private partnerships (PPPs) and local economic development across European countries using a quantitative, multivariate regression approach. Focusing on the total value of capital invested and the number of PPP projects, the analysis draws on official Eurostat and PPP database data for 2012–2024. Results show that the number of PPP projects is the strongest determinant of capital mobilization, highlighting the importance of implementation intensity and institutional capacity in attracting private investment. Other macroeconomic variables, such as GDP per capita growth, unemployment, investment share, and labor quality, exhibit weak individual effects but contribute to the model’s overall explanatory power. Residual analysis indicates the influence of country-specific institutional and governance factors. The findings underscore the value of PPPs as instruments for fostering investment and local development, providing empirical evidence to guide policymakers in designing effective frameworks that enhance PPP efficiency and outcomes.
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1. Introduction

Public–private partnerships (PPPs) have emerged as a key instrument for mobilizing private capital to support public infrastructure and local economic development. By combining public oversight with private sector efficiency, PPPs aim to enhance investment outcomes and foster sustainable growth. Despite their increasing use across Europe, the determinants of PPP effectiveness remain insufficiently quantified, particularly regarding the influence of macroeconomic, structural, and institutional factors.
This study employs a quantitative multivariate approach to assess the relationship between the number of PPP projects, total capital invested, and socio-economic conditions across European countries. Using official data from Eurostat and international PPP databases, the analysis provides empirical evidence on how PPP intensity drives investment volumes, offering insights relevant for policymakers and development practitioners.

2. Literature review
The Public Private Partnership is an institution of administrative law, being generally agreed as a form of long-term cooperation, which takes the form of a bilateral or multilateral contract, between a public authority and the private sector, with the aim of delivering public services in various fields, such as transport, infrastructure, environmental protection, health or education. It was found that although a series of good practices in the field have been developed, at the European level there is no regulatory unit on public-private partnership and no clear and concise definition of the concept.
Regarding European legislation, although a series of best practice guidelines and regulatory frameworks have been developed over recent decades, there is currently no unified regulatory framework for public–private partnerships (PPPs) at the European Union level, nor a single, operational definition of the concept. This lack of harmonization creates challenges in implementation, interpretation, and comparability across EU Member States. However the European Commission defines public–private partnerships (PPPs) as “agreements between government and the private sector for the purpose of providing public infrastructure, community facilities, and related services” (Green Paper, 2004). More broadly, the concept of PPP has been associated with contracts that harness the private sector’s capital and innovative capacity to finance and manage long-term infrastructure projects, primarily to improve efficiency (ETF, 2020). Despite its widespread use, the term PPP encompasses a variety of interpretations, and a single, universally accepted definition remains elusive. Consequently, the literature presents a wide range of definitions, reflecting the diverse ways in which public–private partnerships are conceptualized and implemented.
Relave and Deich (2007, p. 8) argue that all effective public–private partnerships share common characteristics, including the collaboration of public and private sector representatives around shared objectives, the contribution of partners in terms of time, financial resources, expertise, or other assets toward common goals, and the allocation of decision-making authority and responsibilities among partners. Such administrative contracts are attractive to governments and public organizations because they allow for risk and responsibility sharing between the public and private sectors, while potentially enhancing efficiency and innovation in project implementation. At the same time, private entities can benefit from business opportunities and profits generated by PPP projects. Partnerships in the construction sector, for example, involve collaboration between the public and private sectors to finance and build infrastructure such as highways, bridges, schools, hospitals, and recreational facilities (Constantinescu, 2012). PPPs thus represent a collaborative instrument aimed at improving public services (Institute for Public Policy, 2004).
3. Research methodology

In order to outline a comprehensive picture of the relationship between the value of contracts concluded under public–private partnerships and the favourable socio-economic context of the EU Member States and the United Kingdom, the present study employs quantitative research and data analysis methods.
Within the conducted analysis, multivariate linear regression was applied to test the existence of a causal relationship between the value of public–private partnership (PPP) contracts and favourable socio-economic conditions in the Member States of the European Union, including the United Kingdom. This analytical approach aims to enhance the understanding of how the socio-economic environment influences the dynamics and scale of public–private partnerships, thereby contributing to the formulation of relevant conclusions for public policy design and economic development strategies.
Regression analysis is a statistical method that enables the examination and measurement of relationships between two or more variables by estimating the mathematical relationship among them (Jaba, 2002). It represents an attempt to explain variations in one variable by reference to changes in one or more other variables (Brooks, 2008).
Unlike simple linear regression, which may lead to biased or misleading conclusions in the presence of confounding or omitted variables, multivariate regression allows for an analytical decomposition of the contributions of each independent variable, isolating their net effects. In an economic context, this approach is essential for investigating complex relationships in which macroeconomic, institutional, and social variables interact and exert reciprocal influences.
In the present study, the model was specified with the total value of invested capital (USD) as the dependent variable, while the predictors included: the number of PPP projects (serving as a proxy for the intensity of PPP utilization), real GDP per capita growth, the unemployment rate, the share of investment in GDP, and the Quality-Adjusted Labour Index (QALI). All variables were standardized to ensure the comparability of the estimated coefficients.
The analysis is based on statistical data collected from official sources on public–private partnerships across 37 European countries, namely: Belgium, Bulgaria, Czech Republic, Denmark, Germany, Estonia, Ireland, Greece, Spain, France, Croatia, Italy, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Malta, the Netherlands, Austria, Poland, Portugal, Romania, Slovenia, Slovakia, Finland, Sweden, Iceland, Norway, Switzerland, the United Kingdom, Montenegro, North Macedonia, Albania, Serbia, and Turkey. The period under analysis covers the years 2012–2024, inclusive. Regarding the software tools employed, Microsoft Excel and SPSS were used for data processing and statistical analysis. The data were collected from official sources, including Eurostat (www.ec.europe.eu/eurostat) and the Infrastructure Projects Database (www.infrapppworld.com).

4. Estimation of the Regression Model

The results of the analysis reveal a strong association between the dependent variable the total value of capital invested through public–private partnerships (PPPs) and one of the key explanatory variables, namely the total number of PPP projects implemented. The Pearson correlation coefficient obtained for this relationship (r = 0.8753) indicates a very strong positive correlation, suggesting that as the number of partnerships increases, the total volume of investments mobilized through these mechanisms tends to rise proportionally. This finding is consistent with the study’s working hypothesis, according to which the frequency of PPP utilization reflects both the institutional capacity and the attractiveness of a country’s investment environment, thereby constituting a direct determinant of the amount of capital attracted.
By contrast, the remaining independent variables, included to capture the macroeconomic and structural context of each country, exhibit modest or statistically insignificant correlations with the value of invested capital. Specifically, the unemployment rate (r = −0.0283), real GDP per capita growth (r = −0.1066), the share of investment in GDP (r = −0.2072), and the Quality-Adjusted Labour Index (QALI) (r = 0.0987) do not display a clear or consistent association with the dependent variable. This outcome may reflect either more complex non-linear relationships undetectable through simple correlation analysis or indirect effects that materialize only in the presence of additional control variables.
To validate the quality of the model and to avoid estimation errors arising from informational redundancy, multicollinearity among the included predictors was assessed. The obtained Variance Inflation Factor (VIF) values range between 1.19 and 1.64, well below the commonly accepted threshold of 5, indicating an acceptable degree of independence among the explanatory variables. In parallel, tolerance values exceeding 0.6 across all predictors further confirm the absence of excessive collinearity, thereby ensuring the robustness of the estimates generated by the multivariate linear regression model.
The estimated model explains a substantial proportion of the variation in the value of capital invested through PPPs (R² = 0.7812), with an adjusted R² of 0.7314, suggesting an excellent overall fit of the model to the data. The global statistical significance of the model is supported by the F-test (F = 15.70, p < 0.0001), indicating that, taken together, the explanatory variables contribute significantly to explaining the variability in the dependent variable. The Durbin–Watson statistic (DW = 1.4455) points to a slight positive autocorrelation of the residuals; however, this does not reach problematic levels, allowing for a valid interpretation of the estimated coefficients.
From the perspective of individual predictor contributions, only the number of PPP projects demonstrates a statistically significant effect on the value of invested capital (coefficient significant at p < 0.05). This result reinforces the notion that the frequency of PPP implementation is not merely an operational indicator, but also a direct explanatory factor for success in attracting private capital. The remaining variables, although theoretically relevant and included in the model, do not exhibit individual statistical significance. This does not imply a complete absence of influence, but rather suggests that their effects cannot be clearly isolated within the current model specification.
Nevertheless, the model presents certain limitations in terms of geographical applicability. The analysis was conducted using data available for only 10 European Union Member States (including the United Kingdom), representing approximately 37% of the total number of EU countries. This sample restriction may limit the generalizability of the findings, although it does not significantly compromise the internal validity of the estimated relationships.
An examination of standardized residuals allows for further exploration of discrepancies between the values estimated by the model and those observed empirically. This analysis highlights several extreme or atypical observations. Estonia and Finland exhibit the largest positive residuals, with actual PPP capital values exceeding the model’s estimates by more than USD 20 billion. In contrast, France, Belgium, and the Netherlands display pronounced negative deviations, indicating an overestimation of PPP capital values by the model. These deviations suggest the presence of country-specific factors that are not captured by the macroeconomic variables employed. Such factors may include the size and maturity of national PPP legislative frameworks, political stability, levels of administrative transparency, or specific characteristics of domestic capital markets.

5. Findings

Table 1 presents the results of the analysis, indicating that, at the individual level, the value of PPP capital and the total number of PPP projects exhibit a strong correlation (r = 0.8753), suggesting a significant direct association between the intensity of PPP implementation and the volume of investments attracted. The remaining variables display weak correlations with the dependent variable, namely the unemployment rate (r = −0.0283), real GDP per capita growth (r = −0.1066), the share of investment (r = −0.2072), and the Quality-Adjusted Labour Index (QALI) (r = 0.0987).

Table no. 1. Results of the Multivariate Regression
	Regression of the variable – PPP capital value, cumulative for the period 2012–2024
Model adequacy statistics (PPP capital value, cumulative for the period 2012–2024)

	Observations                    28,000            

	Summ of weights	 28,000
DF                                    28,000
R2                                    0.7812
Adjusted R2                     0.7314
MSE                                 0.0108
RMSE                              0.1039
DW                                  1.4455


Source: Authors’ contribution, SPSS processing
Table no. 2. Multicollinearity statistics
	
	Var.1
	Var.2
	Var.3
	Var.4
	Var.5

	Tolerance
	0.8379
	0.8163
	0.7433
	0.6083
	0.7301

	VIF
	1.1935
	1.2251
	1.3454
	1.6440
	1.3698

	Var.1
	PPP capital value, average for the period 2012–2024

	Var.2
	Real GDP per capita growth – average for the period 2013–2024

	Var.3
	Unemployment rate – average for the period 2013–2024

	Var.4
	Share of investment – average for the period 2013–2024

	Var.5
	Quality-Adjusted Labour Input (QALI) index – average for the period 2013–2024


Source: Authors’ contribution, SPSS processing

Table no. 3 Descriptive statistics (quantitative data)
	Variables
	Var. 1
	Var. 2
	Var. 3
	Var. 4
	Var.5
	Var.6
	Standard deviation

	PPP capital value, average for the period 2012–2024
	28
	0
	28
	0.0000
	1.000
	0.1363
	0.2005

	PPP cumulative value
	28
	0
	28
	0.0000
	1.000
	0.1125
	0.2000

	Real GDP per capita growth – average for the period 2013–2024
	28
	0
	28
	0.0042
	1.000
	0.3474
	0.2347

	Unemployment rate – average for the period 2013–2024
	28
	0
	28
	0.1841
	1.000
	0.4022
	0.1834

	Share of investment – average for the period 2013–2024
	28
	0
	28
	0.4388
	1.000
	0.7503
	0.1194

	Quality-Adjusted Labour Input (QALI) index – average for the period 2013–2024
	28
	0
	28
	0.7044
	1.000
	0.9060
	0.0600


 Source: Authors’ contribution, SPSS processing
Table no.4 Correlation matrix
	Variables
	Var.1
	Var.2
	Var.3
	Var.4
	Var.5
	Var.6

	PPP cumulative value
	1
	-0.2361
	0.0349
	-0,3158
	0.0958
	0.8753

	Real GDP per capita growth – average for the period 2013–2024
	-0.2361
	1
	-0.0570
	0.2144
	-0.2670
	-0.1066

	Unemployment rate – average for the period 2013–2024
	0,0349
	-0.0570
	1
	-0.4660
	-0.3202
	-0.0283

	Share of investment – average for the period 2013–2024
	-0,3158
	0.2144
	-0.4660
	1
	0.3235
	-0.2072

	Quality-Adjusted Labour Input (QALI) index – average for the period 2013–2024
	0,0958
	-0.2670
	-0.3202
	0.3235
	1
	0.0987

	PPP capital value, average for the period 2012–2024
	0,8753
	-0.1066
	-0.0283
	-0.2072
	0.0987
	1


Source: Authors’ contribution, SPSS processing

Table no. 5 Analysis of variance, PPP capital value, cumulative for the period 2012–2024
	Source
	DF
	Sum of square
	Mean square
	F
	Pr > F

	Model
	5
	0.8476
	0.1695
	15.7052
	<0.0001

	Error
	22
	0.2375
	0.0108
	
	

	Corrected Total
	27
	1.0851
	
	
	


Source: Calculation relative to the model Y = mean(Y), authors’ contribution, SPSS processing.
Table no. 6 Correlation matrix
	Variables
	Var.1
	Var.2
	Var.3
	Var.4
	Var.5
	Var.6

	PPP capital value, average for the period 2012–2024
	1
	0,8753
	-0.1066
	-0.0283
	-0.2072
	0.0987

	PPP cumulative value
	0.8753
	1
	-0.2361
	-0.0349
	-0.3158
	0.0958

	Real GDP per capita growth – average for the period 2013–2024
	-0.1066
	-0.2361
	1
	-0.0570
	0.2144
	-0.2670

	Unemployment rate – average for the period 2013–2024
	-0.0283
	0.0349
	-0.0570
	1
	-0.4660
	-0.3202

	Share of investment – average for the period 2013–2024
	0.2072
	-0.3158
	0.2144
	-0.4660
	1
	0.3235

	Quality-Adjusted Labour Input (QALI) index – average for the period 2013–2024
	0.0987
	0.0958
	-0.2670
	-0.3202
	0.3235
	1


 Source: Authors’ contribution, SPSS processing

6. Conclusions

This study provides empirical evidence on the role of public–private partnerships (PPPs) in fostering local economic development across European countries. Using a multivariate regression approach and data from Eurostat and PPP databases (2012–2024), the analysis demonstrates that the number of PPP projects is the primary determinant of the total capital invested, highlighting the critical role of implementation intensity and institutional capacity in attracting private investment. Other macroeconomic indicators, such as GDP per capita growth, unemployment, investment share, show limited individual impact but contribute to the overall explanatory power of the model. These findings underscore the importance of stable legal frameworks, administrative capacity, and collaborative governance in maximizing PPP efficiency. The study offers guidance for policymakers seeking to design and implement effective PPP strategies to stimulate investment and support sustainable development.
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