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Introduction: Considering the importance of freeways in connecting urban settlements and
their role as the country's main road transportation infrastructure in the development of
settlements, a new risk-based modeling for optimal decision-making about the choice of
construction and operation strategy - Pickup from freeways inside the country is provided.
Maximizing the net present value of the profit for the general society is the function of the main
goal.

Methodology: Here, the net present value of freeway projects is determined according to the
project's income flow and costs as a criterion for choosing a public-private or traditional
strategy. The freeway factors affecting the model include the length and number of freeway
lanes, duration of private-sector participation, elasticity of demand, traffic volume ceiling, annual
inflation rate, annual traffic volume and peak hours for parallel axes, toll avoidance percentage,
annual toll rate, interest rate Without annual risk, the annual discount rate of the public and
private sectors, the economic growth and the annual population of the country, the economic
growth and the population of the two provinces that are connected by the freeway. The amount
of increase in duty rates, loans, and private-sector taxes are considered. The volume of demand
for traffic during the operation of freeways is uncertain, and the corresponding risk of income
reduction is entered into the proposed model through the probability tree scenario and the
genetic algorithm is used to solve it.

Results: The simulation results for case study 1 show that it is a better PPP strategy to build all
five freeways. For case study 2, according to the occurrence probability and demand intensity of
different scenarios for using the studied freeways, the amount of net present value for
construction and operation of the freeway project is subject to change whether with the PPP
strategy or with the traditional strategy. In this study, it can be seen that except for the Ghom-
Central freeway, the rest of the studied freeways have a negative net present value for the use of
the traditional strategy. The net present value for the construction and operation of the Ghom-
Central freeway project with the traditional strategy is a more positive value than the public-
private strategy, so this project is better to build in the traditional form. From the simulation
results, based on the available information, it can be seen that the best option for all freeway
construction and operation is the public-private strategy due to the short construction time the
fast start of operation, and the repair quality, maintenance and improvement. Because the net
present value of the freeway project becomes more positive by using this strategy compared to
traditional procurement. In this paper the probabilistic model is developed to choose a public-
private or traditional strategy for the mentioned five freeways inside the country concerning the
traffic demand uncertainty and the simulation results show that the net present value of a
freeway project has been affected by the probability and severity of traffic demand scenarios. on
the other hand, the duration of private sector participation is a very important factor that can
greatly affect the private sector profits and their motivation, and increasing this factor can
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benefit them.

Discussion: The concept of a joint investment of private and public sectors, which is called PPP,
refers to investments in which one of the subsets of the central government or the local
government with one or more partners of the private sector undertakes the financing,
construction, and operation of the social project, and the revenues resulting from the project's
launch are divided among them in proportion to the contribution of each partner. PPP is an
agreement between the government and the private sector, based on, which the private sector
provides public services alongside the government services provision and effectively earns
profits by accepting sufficient risk. Among the infrastructures, transportation is one of the basic
requirements for economic and social development, and according to Rosto's theory, one of the
conditions for passing the pre-rise stage is the transportation infrastructure expansion, which in
addition to creating proper and fast distribution facilities provides the basis for increasing
production and makes close to success the national effort towards achieving suitable production
and increasing exports. Therefore, safe and smooth transportation is a development generator,
from an economic point of view causing to reduction in production, distribution, goods
consumption, and services costs, and from a social point of view plays a significant role in the
culture exchange and the power balance and prosperity in society. Based on this, roads are
considered the most important transportation infrastructures in the country, which include
freeways, highways, main roads, secondary roads, and rural roads. The choice of investment
strategies has a great impact on the freeway infrastructure implementation. About the public
debts and other limitations of the government, the private partnership and public sector are
introduced as an innovative investment model to solve this issue and help develop the freeway
network. It has always been very important for governments and decision-makers to have a
comprehensive quantitative analysis of proper strategy choosing effect on the construction of
freeway projects to achieve reliable decision-making. Always, there is a significant concern about
available uncertainties due to the long duration of construction and operation, the difficulty of
predicting the income flow, and the potential reaction of the general public to the increase in
taxes. Therefore, the use of private sector participation in the construction of freeways is a
complex decision, and before choosing the appropriate strategy for freeway construction, a
detailed and quantitative study is necessary so that policymakers' decisions are based on the
results of economic cost-benefit analysis. Regardless of any strategy chosen for financing, the
improvement of infrastructure the ability and willingness of vehicle owners to pay tolls, and the
real costs of construction and maintenance should be evaluated. The result of this study shows
the predictable revenues and expenses flows. Based on this, a comparative study of the net
present value of the public-private partnership strategy and traditional procurement strategy
about some uncertainties such as the volume of demand for annual travels in the construction of
intercity freeways in the country using the probability tree analytical method has a special
importance.

Conclusion: The results of the simulation prove the fact that the net present value of a freeway
project is affected by the predicted values of the probability and intensity of the occurrence of
exploitation scenarios, and on the other hand, the duration of participation is an important factor
that can greatly affect the profit. The private sector and their motivation to participate should be
effective and the increase of this period will bring maximum benefits for the private sector.

Highlight:

e The first case is to present a new risk-based modeling for optimal decision-making in
connection with the selection of the construction and operation strategy of freeways in
the country. Attention is paid to the uncertainty of forecasting the volume of traffic
demand during the operation of freeways and the risk of income reduction
corresponding to it through a scenario probability tree.

e The second case is the use of the net present value index to choose a public-private or
traditional strategy based on the calculation of the income flow and costs of the
freeway project to maximize the profit for the general society. The mentioned problem
is solved through the genetic algorithm to achieve a solution close to the global
optimum.
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