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Abstract

Public-Private Partnership (PPP) road projects are being promoted worldwide to encourage
road investments; however, research on the appropriate rate of return for these projects is
insufficient. This is likely because the return on investment for PPP road projects is determined
through negotiations between the government and the private sector, a process that remains
confidential. The rate of return for PPP road projects is not only a key indicator for evaluating
project performance but also a potential driver for future government financial subsidies.
Therefore, research on the appropriate rate of return for PPP road projects is necessary for the
sustainability of these projects.

This study, based on the concept that both the government and the private sector share the
anticipated risks of the project, quantifies six types of risks and proposes a model for predicting
the appropriate rate of return. The model is able to explain approximately 68% of the cases in
South Korea’s PPP road projects. The risk with the greatest influence on the rate of return was
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found to be an economic risk, while the least influential was regulation change risk.

Due to the confidentiality of data related to PPP road projects, this study only utilized 54 cases
from South Korea. It is hoped that a wider range of data will be collected and further research on
the appropriate rate of return will continue to enhance the sustainability of PPP road projects.

Introduction

Public-Private Partnership (PPP) road projects have
emerged as a significant model to alleviate financial burdens
on governments while enhancing infrastructure development
in South Korea. Despite their numerous trials and history, there
are unclear points to determine the agreed rate of return for
public-private partnership road projects. This paper explores
the key challenges in the current determination structure of
projects and suggests potential measures.

Key challenges in determination for the agreed rate of
return

1. Risk and agreed rate of return: Many previous
studies emphasize that the higher the risk of a project,
the higher the rate of return should be set [1-3]. While this
principle provides a foundational guideline, it has often been
overlooked in previous projects. This oversight is primarily

https://doi.org/10.29328 /journal.acr.1001127

due to the lack of clear metrics for assessing various risk
factors, including economic, social, and financial risks [4-6].

2. Over-reliance on the rate of return levels from
previous projects: In South Korea’s Basic Plan for Private
Investment Projects, the rate of return is determined
by referencing the levels of similar projects during the
implementation process, based on institutional and statutory
plans. As aresult, project returns have gradually declined since
they are calculated using historical data rather than reflecting
current market conditions or operational characteristics.
For instance, the rate of return for road projects has steadily
decreased from 12% - 9% to 6% - 4%, as shown in Figure
1. This approach can lead to suboptimal outcomes and
discourage innovation in project structuring.

3. Limited risk-sharing reflection: When the private
sector bears a greater share of project risks, the project’s
rate of return should be set higher. Conversely, as the
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government or public authority takes on more of these risks,
the project’s rate of return will decrease [7]. However, there is
currently no clear metric to measure this balance. Therefore,
a structured framework for determining rates of return that
reflects the risk-sharing arrangement between the competent
authority and the project operator is urgently needed. It is
also important to clarify the negotiation process between the
private sector and the government, enabling them to make
informed decisions regarding future uncertainties [8-11].

Methodology

The correlationbetween the basic collected dataof PPProad
projects and the rate of return in South Korea was identified
through robust regression analysis. Robust regression, one
of the methods of regression analysis, reduces the influence
of outliers or extreme values and allows for a more accurate
analysis of the relationship between independent and
dependent variables. In robust regression models, the value of
R-squared may be somewhat lower, but this ensures that the
model is notdistorted by outliers. Additionally, the coefficients
of the independent variables from robust regression analysis
are generally regarded as more stable [12].

New structure for the determination of the agreed rate
of return in PPP road projects

Previous papers also suggested influence risk for pre-
evaluating the Feasibility of PPP projects [13]. This paper
developed the equation for determining the agreed rate of
return in PPP road projects by Robust Regression Model.
This is based on the 5 risk groups, which means higher the
agreed rate of return. This equation was established by 54
PPP road project cases. The basic statistical analysis results
are presented in Table 1.

The predicted values from the model and the actual values
are shown in Figure 2 as an upward trend. This equation
was developed using robust regression analysis and explains
approximately 67% of actual cases shown in Table 2. Among
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Figure 2: Robust Regression Model Results Scatter Plot.

the six risk groups, the most influential factor was economic
risk (0.622), as shown in Table 3. The factor with the lowest
influence is regulation change risk (0.003).

Discussion and conclusion

This paper proposes a new determination structure for
setting the rate of return on PPP road projects. Based on data
from actual cases in South Korea, this model aims to enhance
risk assessment, strengthen institutional oversight, and
promote diverse project frameworks.

There is a significant gap in determining the appropriate
rate of return. This is mainly because it has historically been
determined through negotiations between the government
and the private sector. However, the rate of return for PPP
road projects is not only a key indicator for evaluating project
performance but also a potential driver for future government
financial subsidies. This aspect emphasizes the need for
further research in determining the appropriate rate of return.

The model presented in this paper is slightly biased toward
economicrisk, as economicrisk is more quantifiable compared
to other independent variables, such as regulation change
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Table 1: Basic Statistical Analysis.

Standard
Deviation

Risk group

Independent variables Average

Economic risk Additional Yield Compared to Long-term Treasury Bonds in Previous Projects -0.0318 0.4062 1.3863 0.5340
Regulation change risk The number of amendments to the concession agreement in previous projects 0.0000 0.8706 1.1500 0.3219
Travel demand risk Risk Sharing Ratio of the Project Operator 0.0000 0.4617 1.0000 0.3550
Construction Risk Ratio of Tunnel and Bridge Length to Total Length (%) 0.0000 0.4884 1.0000 0.3133
Operation Risk Corporate Tax Rate at the Time of Concession Agreement Signing (%) 0.200 0.258 0.300 0.3332
Decision-making Risk Three-Year Target Toll Revenue Achievement Rate (%) of the Previous Project 0.0000 0.0613 0.1200 0.0240

Table 2: Coefficient of Determination of Robust Regression Analysis.

R-squared

0.678 \

Adj. R-squared

Table 3: Coefficient of Determination of Robust Regression Analysis.

Measurement

Coefficient

Standard Deviation

z-value

Risk group

Economic risk Additional Yield Compared to Long-term Treasury Bonds(10 years) in Previous Projects 0.622 0.000 0.000
Regulation change risk The number of amendments to the concession agreement in previous projects 0.003 0.003 0.027
Travel demand risk Risk Sharing Ratio of the Project Operator 0.025 0.005 0.000
Construction Risk Ratio of Tunnel and Bridge Length to Total Length (%) 0.013 0.005 0.009
Operation Risk Corporate Tax Rate at the Time of Concession Agreement Signing (%) 0.241 0.050 0.000
Decision-making Risk Three-Year Target Toll Revenue Achievement Rate (%) of the Previous Project 0.015 0.006 0.015

risk. Additionally, due to limitations in the available data,

and strategy in conflict and negotiation. 2003. Available from:

only one independent variable was selected per risk group. https://psycnet.apa.org/doi/10.1016/50065-2601(03)01004-9

Future research could expand this by incorporating multiple  7-
independent variables. It is hoped that further studies on the

rate of return for PPP road projects will continue to achieve

a more balanced and effective approach. These efforts will

not only increase the attractiveness of PPP projects to private g
investors but also ensure more equitable outcomes for the
government.
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