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Overview

The text is aimed to present the issue that is in the border of theory and practice. The research team was asked by the municipality of city Koprivnice to develop the economic scheme of Public Private Partnership project (PPP project) which deals with the project of centralized heat supply of the centre of the city. The implementation of PPP projects is highly regulated as the public money is used and the rules have to prevent “tunneling” of the public money.  The main criterion of the effectiveness of the PPP project is value for money that indicates the present value of money that can be saved by the public subject by cooperation with private subject.
Why does such cooperation result in some savings? The crucial point of PPP project success lies in the distribution of risk. The private sector is very good in resistance against some typical types of risk why the public sector is able to handle other types of risk. If the contract between these too subjects distributes risk properly, both sides are able to win.
Methods

The main method how to find a good proposal of the economic model for the PPP contract was to find the different sources of the risk and discuss with both municipality and private company and to find the “functions” describing the calculation of the price of heat.

The types of risk and uncertainty included in the model are:

•
gap of guaranteed and achieved efficiency

•
inflation on fuel

•
inflation on wages and salaries

•
additional investments

•
subsidy

•
legislative changes

The goal of the research team was to find such mathematical functions that transform the change of business environment and change of the project to one number: heat price. The type of the function was chosen in the first step (linear, quadratic, exponential), the numerical values of function parameters have to be found in the second step. Subsequently, the model was tested on expected values of the inputs and results (heat price, profit, etc.) were revised against expectations of participants. The minor “calibration” of the model was done. 
Results

The main principle used to create the function of heat price calculation is to start from “the point zero”. The starting values of fuel cost, fixed cost and wages were fixed according to project evaluation. The cost of capital for concessionaire and the guaranteed level of thermal efficiency are set up as well. 
The rent for the concessionaire is calculated from the investment cost and the concession time. The profit is obtained as the difference between the annuity of the investment cost and the rent. The city representatives expressed the will to reward the concessionaire when the subsidy for the project will be gained. This intention results in the adoption of the calculation when the profit rate of concessionaire is increased with the percentage of the subsidy obtained.

The municipality remains the owner of the heating plant in PPP project. Any additional investment has to be approved by the city authorities. Whenever such additional investment is realized the rent is increased concurrently with additional profit.

The fixed cost like maintenance cost are indexed by the producer price index, wages are increased by the consumer price index from year to year. It is true that the average inflation rate expressed by price indices can differ from the real cost level in particular years but in longer time the differences between actual costs and indexed costs will be compensated. 
The fuel cost includes both the price of the fuel but the fuel amount as well. The amount of fuel burnt is influenced by gross heating value and the efficiency of heating system. The efficiency of the system can be set up by the project (e.g. boiler type, type of pipeline insulation, etc.) but it also depends on the amount of heat sold. The final agreement was found that the city of Koprivnice guarantees the basic level of the heat produced and the concessionaire warrants the basic level of thermal efficiency. If the efficiency is below the guaranteed level extra fuel cost is paid by concessionaire. On the other hand whenever the actual efficiency is above the basic guaranteed efficiency the fuel cost savings belongs partly to the concessionaire as a premium and partly to the consumers as the price of heat will be decreased.
The legislative changes can strongly influence the final price of heat. The concessionaire can forced to pay more for fuel due to changes in environmental legislation. On the other hand the tax legislation can help the concessionaire by other measures. As it is hardly predictable what will happen in the following fifteen years the legislative changes will be fully projected to the final price of heat.

Conclusions

The authors confirm that it is hard but possible to find the mathematical model that enables to distribute risk in the energy PPP project properly. The model results in proper incentives to municipality and private company, the price for final consumer is the least possible and therefore the customer is the winner. 
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