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Algorithm for calculating the risk adjustment in the port industrial complex development investment project
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Abstract Today all major infrastructure projects in Russia possess national importance, since they are called upon to solve important state tasks. Even if investments are entirely provided by private investors there. Therefore, state control and management are necessary from the beginning of the first stages of the project. Especially it concerns to projects related to the development of seaports infrastructure. Furthermore, in many specific cases, the development of the local port is admittedly impossible without the appropriate development of additional port infrastructure (dredging of the water area, the completion of the port fleet, construction of a residential complex for employees of housing, as well as waste recycling plant, etc.). However, in comparison of performance indicators, some of the options considered in the area of port Vostochny for cases of accounting and not taking into account the additional infrastructure. It shows the additional infrastructure looks like a significant burden for the project. In fact, the exclusion of additional infrastructure facilities significantly increases the entrepreneurial risks of the project. The reliability of the forecast for development of cargo flows through the Vostochny port is reduced significantly without development of infrastructure facilities, which constitute the basis for calculating performance indicators. By the way, the business risks of the project in Vostochny port area, without taking into account the development of additional infrastructure, are significantly increasing. Based on the foregoing, another calculation of investment`s risks projects was carried out, taking into account the objects of additional infrastructure.
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Today all major infrastructure projects in Russia possess national importance, since they are called upon to solve important state tasks. Even if investments are entirely provided by private investors there. Therefore, state control and management are necessary from the be-ginning of the first stages of the project. Especially it concerns to pro-jects related to the development of seaports infrastructure. Further-more, in many specific cases, the development of the local port is admittedly impossible without the appropriate development of additional port infrastructure (dredging of the water area, the completion of the port fleet, construction of a residential complex for employees of housing, as well as waste recycling plant, etc.). However, in comparison of performance indicators, some of the options considered in the area of port Vostochny for cases of accounting and not taking into account the additional infrastructure. It shows the additional infrastructure looks like a significant burden for the project. Based on the foregoing, another calculation of the risk of investment projects was carried out, taking into account the objects of additional infrastructure, which reflects a complex character in the port of Vostochny.

In this case, the discount rate used in the calculations is a quantitative measure of entrepreneurial risks in the investment project. It is the sum of the risk-free rate of the discount and the adjustment to the risk of investment:

Е = Е risk-free + Е risk. (1)

The 12% discount rate used in the calculations, according to this classification, includes the risk adjustment value E risk = 6% at the boundary between low and medium risks. This value was considered the same for all options for calculating performance indicators. It is not correct from methodological point of view, since a project taking into account development of additional infrastructure facilities includes fewer risks. Calculation of project performance indicators without taking into account the objects of additional infrastructure should be made by using more substantial discount rate.

For variants of the Vostochny port zone, considered in this paper, the following algorithm for determining the risk Δ is proposed:

1) The discount rate E = 12% is considered an adequate measure of project risks, taking into account the objects of additional infrastructure. The performance indicators for the project, taking into account the additional infrastructure, regard to be correctly;
 2) When calculating project performance indicators without taking into account additional infrastructure, the discount rate Ẽ varies as long as any performance indicator does not equal the corresponding indicator of project efficiency, taking into account the additional infrastructure;

3) The adjustment for other risk is determined by:

Δ = Ẽ - E; (2)

4) Clauses 2 and 3 perform with respect to NPV, DPP, PI performance indicators.

In other words, the essence of the methodology compares the performance indicators of various options for the object structures of Vostochny port zone, which allows to single out adjustments for other entrepreneurial risk (by one or another indicator).

The results of calculations of the amendment for additional entrepreneurial risk on various indicators and alternative options of the Eastern port zone summarize in Table. 1.1.
	Table 1.  Amendments to additional entrepreneurial risk for certain performance indicators

№ п\п
	The method of determining

amendment

on additional entrepreneurial risk
	The value of the correction for an additional

entrepreneurial risk Δ by options

(in percentage points)

	
	
	1 option

project of the port

complex (only

port part)
	Option 2

project of the port

complex (port

and port parts)

	1
	by NPV (net

income)
	0,5
	0,3

	2
	by PI (index

profitability)
	10,3
	4,1

	3
	by DPP(deadline

payback)
	13,0
	7,0


Source: compiled by the author
The value of the amendment to other entrepreneurial risk depends completely on the method of determining this correction in Table 1.1. The minor value obtains with the method of its determination by NPV, the largest - in determining it by the payback period.

The greater the proportion of investments in additional infrastructure facilities in the overall aggregate of investing, the greater the value of the more risk adjustment (Δ for the 1st option is greater than for the 2nd).

We propose the results of correctly calculating such an amendment using the example of a complex project for the modernization of transport infrastructure in the port area of Vostochny to develop a base for analogs. These are different approaches to determining the value of the additional risk adjustment, as well as the algorithm for its calculation (Figure 1)
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Figure 1. Algorithm for calculating the risk adjustment in a comprehensive investment the project of modernization of transport infrastructure
   Source: compiled by the author
       The second approach is normative, where the state can take on the function of developing a method for quantifying more risks, taking into account various factors. In this case, there is an actual assignment of Δ for various possible variants of investment projects with the participation of the state.
      The approach can be implemented in the following variants:
- consideration of typical cases of object composition and other significant project conditions with corresponding risk values;

- decomposition of the more risk Δ into separate "elementary" components with the assignment of specific values, then at the design stage it is necessary to clearly find all the elements that combine and sum the other risk.
The author believes that the most effective is to use a combined approach formed on the basis of market and regulatory approaches and calls mixed. For example additional risks are identified in the market approach on the basis of submitted projects implemented outside of Russia, then they are adjusted for the normatively established amendment "country risk", taking into account the Russian features of investment in Russia (Figure 3.11).

The results of calculation of efficiency for four variants of the object composition of the port-industrial complex presents in Table 2.

Table 2.   Indicators of the efficiency of the port complex in the East for various variants of the project's project composition
	Index
	Values by Variants

	
	1 version of the project of the port-industrial complex (only the port part)
	2 version of the project of the port and industrial complex (port and port parts)

	
	Excluding

additional infrastructure
	With considering

additional infrastructure
	Excluding

additional infrastructure
	With considering

additional infrastructure

	NPV (net income,billion rubles)
	24
	51
	87
	114

	IRR (internal rate

profitability)
	40 %
	34 %
	47 %
	42 %

	DPP (payback period)
	9
	12
	7
	9

	PI (index profitability)
	313 %
	120 %
	419 %
	211 %


Source: compiled by the author
An integrated approach to establishment of zones in Far East of the region provides an opportunity for effective development territories containing ports, transport, industrial, financial and trade infrastructure (exchanges, warehouses, logistics), as well as for integration of the Russian Far East into Northeast Asia. This approach will achieve the necessary effect on the ground, and not outside the Far East. Such an access additionally provides an opportunity for Primorye transport system to enter international market, associated with the development of regional international transit. This is typical for all transport, since the development of local projects without the integrated development of their infrastructure is difficult.
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