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ABSTRACT

The article presents the results of the study and the conclusions and recommendations that follow
from them. Used statistical data, data from government agencies, materials of scientific conferences,
Internet resources, the results of their own research and calculations. Research methods: methods of
statistical and financial analysis, analysis of expert assessments and others.
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INTRODUCTION

One of the ways to stabilize and develop the
economy is to expand investment activities,
attract large investments in various sectors of
the country's economy. In recent years, the
Republic has adopted a wide range of
measures to radically improve the business and
investment climate, stimulate direct
investment, strengthen investor confidence in
the consistency of state policy in this direction

and increase the responsibility of government
agencies in working with investors [1, 2]. In the
process of investment planning, an important
role is given to the analysis and assessment of
the effectiveness of planned investment
projects. Both the state and private investors
and credit institutions that finance investment
projects are interested in improving the quality
of evaluation of investment projects [3-7]. In
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this connection, the analysis of the efficiency of
the proposed investment object is an integral
part of the investment process. With an
incompetent analysis and assessment of the
effectiveness of investment projects, often
during their implementation, unexpected
negative results appear, which are
characterized by uncertainties and risks.

In this connection, the issue of studying the
methods for assessing the effectiveness of an
investment project, taking into account the
factors of uncertainty and risk, is relevant.
Uncertainty is the inadequacy of information
about the conditions for the implementation of
an investment project, including the costs and
results associated with it. Accordingly, the
uncertainty associated with the possibility of
adverse situations and consequences arising
during the implementation of the project are
characterized by the concept of risk. Project
risks are possible changes in key project
parameters that lead to the transformation of
an effective project into an ineffective one. If,
under different possible conditions, the
implementation costs and results of the
project are different, then in calculating the
effectiveness of an investment project, risk
factors and uncertainties must be taken into
account [8-11]. There are the following types of
uncertainty and investment risks:

e The risk associated with the instability of
economic legislation and the current
economic situation, investment conditions
and profit use;

e External economic risk (the possibility of
imposing  restrictions on trade and
supplies, closing borders, etc.);

e Uncertainty of the political situation, the
risk of unfavourable socio-political changes
in the country and the region;

e Inferiority or inaccuracy of information on
the dynamics of technical and economic
indicators. parameters of new equipment
and technology;
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e Fluctuations in market rates, prices, market
conditions;

e Uncertainty of natural and climatic
conditions, the possibility of natural
disasters;

e Production and technological risk
(accidents and equipment failures,
production defects;

e Uncertainty of goals, interests and
behaviour of participants;

e Inadequacy or inaccuracy of information
on the financial position and business
reputation of participating enterprises (the
possibility of non-payments, bankruptcy,
failure of contractual obligations).

Depending on the level of risk, special areas of
investment activity can be characterized. The
directions of the company's investment
activities have a different nature, degree of
responsibility and, accordingly, the nature of
the consequences and levels of risk. In
conditions of uncertainty, the set of technical
and economic parameters (for example,
productivity, equipment service life, etc.) of
the project, and therefore its cash flow, are not
exactly known and may be different.
Accordingly, there are many possible scenarios
for project implementation. And all of them
must be taken into account. In practice, two
accounting methods are used:

1. The project is evaluated under one,
specially selected baseline scenario.
The possibility of realizing other
scenarios is taken into account by
careful selection of the parameters of
the baseline scenario and the system of
indicators by which this baseline
scenario is assessed. This method is
largely based on expert judgment and
does not always provide sufficient
accuracy. Therefore, it is permissible at
the initial stages of project
development.

2. When evaluating the project, all
possible scenarios and "their degree of
possibility" are taken into account.
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In the general case, the indicators that
characterize the effectiveness of a project in
general under all possible conditions of its
implementation are called indicators of
expected efficiency. The sustainability of a
project is understood as its effectiveness under
certain changes in the conditions of its
implementation, that is when implementing
alternative scenarios. Depending on how the
project is being implemented under different
scenarios, we can talk about its absolute
stability, sufficient stability or its instability. The
project is considered:

e Stableifitis effective in all scenarios;

e Sufficiently stable if it turns out to be
ineffective only under those possible
scenarios that have a sufficiently small
"degree of possibility";

e Unstable if it turns out to be ineffective or
leads to adverse consequences in scenarios
with a sufficient degree of possibility.

The stability of the project is largely ensured by
the organizational and economic mechanism
of its implementation, which provides for the
elements that carry out its "stabilization":

e Redundancy (for example, projects may
provide for reserves of production
capacities, stocks of raw materials and
supplies, etc.);

e [nsurance;

e Adaptation, which manifests itself in a
change in the function of the project
participants and the parameters of the
actions they perform (adaptation can be
ensured by changing the terms of mutual
settlements between project participants,
for example, by hedging transactions or
indexing prices for goods and services
supplied to each other, changing the
volumes, structure and nomenclature
manufactured products in the event of
hazardous situations);

e Liquidation procedures, which should
ensure the most effective liquidation of the
enterprise, the most complete satisfaction
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of the requirements of other project
participants and contractors;

e Taking into account the subsequent
information (ie the organizational and
economic mechanism of the project
implementation should be formed so that
the project “reacts” to the additional
information coming in during its
implementation).

Uncertainties are taken into account by the
following methods:

1. Aggregated assessment of stability.

2. Calculation of boundaries and levels of
break-even.

3. Method of variation of parameters.

4. Evaluation of the expected efficiency

of the project, taking into account the
uncertainties.

The aggregate sustainability assessment
method is subdivided into:

¢ Anintegrated assessment of sustainability
for the investment project as a whole;

e An integrated assessment of the
sustainability of the project for its
participants.

An enlarged assessment of sustainability for an
investment project as a whole, or a criterion for
the sustainability of an investment project as a
whole. The stability of the enlarged project as
a whole to possible deviations of cash receipts
and costs from the planned ones can be
assessed by comparing the internal discount
rate (IRR) for the project as a whole (as part of
the commercial efficiency indicators) with the
discount rate adopted for this project,
including the risk premium.

e The risk premium is an increase in the
discount rate by including a risk adjustment
(in percentage).

e The discount rate that takes into account
the risk is the maximum of such discount
rates when using which at least one
alternative and accessible direction of
investment, which has the same risk as this
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project, will provide him with a non-
negative integral discounted effect.

e The risk premium is determined by an
expert method. The sum without the risk
interest rate and risk premium is used to
discount the project's cash flows, from
which the net present value (NPV) of the
projects is calculated. A project with alarge
NPV is considered preferable.

An enlarged assessment of the sustainability of
the project for its participants. The stability of
the investment project from the point of view
of the enterprise participating in the project
with possible changes in the conditions of its
implementation can be checked based on the
results of calculations of commercial efficiency
for the baseline scenario of the project by
analyzing the dynamics of real money flows.

The general criterion for the sustainability of
the project as a whole and its participants. The
project is recommended to be assessed as
sustainable if its parameters are moderately
pessimistic and include the necessary reserves
of financial feasibility, the discount rate takes
into account the risk at each step during the
operation of the enterprise; the accumulated
compounded (with no risk discount rate) cash
flow balance is at least 5% of the amount of net
operating costs and the investments made at
this step.

Compounding is the opposite of discounting, it
is the process of determining the future value
of cash flows based on their present value. If
the discounting of capital is carried out
according to the formula K= K¢*dt, then
compounding is carried out according to the
formula K= K/ dt, where: K¢ is the future value
of funds; K is the current value; d; - discount
factor.

Calculation of boundaries and break-even
levels.

The break-even boundary of the project
parameter for a certain step of the calculation
period is determined as such a coefficient to
the value of this parameter at this step when
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applied, the participant's net profit at this step
becomes zero. One of the important indicators
of this type is the break-even level.

The break-even level (break-even point) is the
sales volume (production volume), at which
the proceeds from the sale of products
coincide with the production costs. When
determining this indicator, it is assumed that
production costs can be divided into
conditionally fixed and conditionally variable.
The break-even point is determined by the
formula:

Ty = 36: (U - 3V)’ (1)

where: 3. - conditionally fixed costs (not
changing when the volume of production
changes); 3, - conditionally variable costs
(changing in direct proportion to the volume of
production); C - product price (c - product unit
price).

To maintain the efficiency of the project, the
break-even point must be less than the values
of the nominal volumes of production and
sales: the further from them the value of the
break-even point (in percentage), the more
stable the project. A project is considered
sustainable if, in the calculations for the project
as a whole, the break-even level does not
exceed 0.7 - 0.8 after the development of the
design capacity. The project is considered
sustainable, from the point of view of the
participant, if the break-even level does not
exceed 1.0 after the development of the design
capacity and 0.6 after the completed
calculations for the investment loan. It should
be noted that such indicators correspond to
scenarios of a possible change in project
parameters and reflect the impact of these
changes on profit and NPV, but they do not
relate to indicators of the efficiency of an
investment project, and their calculation does
not replace the calculation of integral
indicators. Accounting for uncertainties by the
method of variation of parameters [12-15].
Adjustment of the project parameters and the
economic standards used in the calculation,
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replacing their design values with the expected
ones also takes into account the uncertainty of
the project implementation conditions. For this
purpose:

e The terms of construction and other works
are increased by the average amount of
possible costs;

e The average increase in the cost of
construction is increasing due to mistakes
of the design organization;

e Delay in payments, irregularity in the
supply of raw materials and materials,
unplanned equipment failures, technology
violations committed by personnel, paid
and received fines and other sanctions for
violation of contractual obligations are
taken into account;

e If insurance of participants against
investment risks is not provided, then the
costs include the expected losses from this
risk;

e As part of indirect financial results, the
influence of investment risks on third-party
enterprises and the population is taken
into account;

e The discount rate and the required IRR
increase.

The criterion of project sustainability for this
method is higher than in the first method of
accounting for uncertainty and consists in the
fact that the project is considered to be stable
concerning possible changes in parameters if,
for all considered scenarios, NPV is positive and
the necessary reserve of the project's financial
feasibility is provided. The 4th method is
considered the most accurate - this is an
assessment of the expected efficiency of the
project, taking into account uncertainty
factors. The method includes the following
steps:

e A description of the entire set of possible
conditions for the implementation of the
project (either in the form of scenarios or
in the form of a system of restrictions on
the values of the main technical, economic
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and other parameters of the project) and
the costs corresponding to these
conditions (including sanctions and costs
associated with insurance and
reservations), results and performance
indicators;

e Transformation of the initial information
on uncertainty factors into information on
the probabilities of individual conditions of
implementation and the corresponding
performance indicators or on the intervals
of their change;

e Based on the indicators of individual
scenarios, generalized indicators of the
expected efficiency are determined.

The main indicators used to compare various
investment projects or project options and
choose the best one are the indicators of the
expected integral effect of 3o« (economic - at
the level of the national economy, commercial
- at the level of an individual participant). The
same indicators are used to substantiate the
rational size and forms of reservation and
insurance. If the probabilities of various
conditions for the implementation of the
project are known exactly, then the expected
integral effect is calculated using the
mathematical expectation formula:

Ope=29* P ()

rae: Dox - expected integral effect of the
project;

3; - integral effect (NPV) in the i-th scenario;
Pi — BEpOATHOCTb peasn3aLmm i-Toro cLeHapus.

In general, it is recommended to calculate the
expected integral effect using the formula:

303/(? :d* amax + (1 _d) * 3min (3)

Where: Smax 1 Omin - the largest and the smallest
of the mathematical expectations of the
integral effect for admissible probability
distributions, d is a special standard for taking
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into account the uncertainty of the effect,
reflecting the system of preferences of the
corresponding  economic  entity  under
conditions of uncertainty.

For example, there are two scenarios for
project implementation - normal, in which the
project effect = 100%, and emergency, in which
it turns out to be 20%. If the probability of the
normal scenario is 0.8, and the emergency
scenario, respectively, is 1- 0.8 = 0.2, then the
expected effect of the project will be:

P(1) = - K@)+ B(1) - 3°() - H()

Where: K -
investments;

drop volume Fixed asset

B - revenue;

3 - operating costs excluding taxes and
interest on loans;

H - taxes;
AO - increase (increment) of working capital;
C - the balance of payments on the loan.

¢ — the superscript shows that the cash flow
element is determined taking into account
inflation (for forecast purposes).

To eliminate the distortion of the result caused
by general inflation, we apply the procedure
for defiling cash flows; for this, we divide the
above expression (4) by the general inflation
index - GJt at step t (i.e., for the period from the
initial point 0 to the end t of the calculation
step period). This procedure is called a
defilement. Defiling the elements of cash flows
is the purification of the elements of cash flows
from inflation, including bringing the prices
taken into account in the calculation step to
the price level in the initial step.
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0,8*100 — 0,2%20 = 76%.

An important element in determining the
effectiveness of investment projects is taking
into account inflationary processes, and the
comparison of indicators at different times is
carried out by discounting. Discounting is the
comparison of indicators of different times by
bringing them to value in the initial period. In
calculations, this is done by introducing defiling
factors corresponding to the general inflation
index. Initially, the undiscounted effect of the
project at step t is determined by the formula:

—AO(D) + () @

Provided that inflation is homogeneous and
the increase in working capital can be
neglected, and c = o, after defiling we get the
effect:

@) = (1) 1GJ; (5)

By discounting these effects ¢ (t) and ¢’(t), i.e.
making a comparison of indicators of different
times by bringing them to the value in the initial
period, make sure that inflation does not affect
the efficiency of the project. But in the case of
heterogeneous inflation, a multi-currency
project, the presence along with own
borrowed funds and a noticeable effect of
working capital, defiling does not completely
eliminate the impact of inflation on the
parameters of the project and indicators of its
effectiveness. In this case, inflation should be
taken into account by recalculating income and
expenses in national currency into foreign
currency and, accordingly, we introduce the
following designations:

e The general inflation index GJt, expressed
in national currency, is denoted by JG(Ts,

0);
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e Index of general inflation in foreign
currency, we denote by Jy(Ts, 0);

o ¢ (1), d’s (t) - respectively, damped
national and foreign currency effects at the
t-th step;

e J (T, 0) - basic index of the rate of the
national currency to foreign currency at the
t-th step;

e X°(t) is the forecast rate of the national
currency against a foreign currency at step
t, which is determined by the formula:

X() = X°(0)*J,(T, 1)

(6)

To transfer from the national currency effect to
the foreign exchange effect, it is necessary to
convert all prices in national currency into
foreign currency, dividing them by X°(t), and GJ
tin the denominator of equation (5), to replace
with Jy(Ts, 0), then we get :

@ (1) =, (1) * I (T, 1) 1X(0) (2)

Where:

I (T, t,) = J (T, t,) 1 (T, )™ I (T}, t,)

(8)

The value I (T, to) is called the index of internal
inflation of the foreign currency, which shows
how accurately the exchange rate index Ix
monitors the ratio of the indices of general
inflation in the national currency (Jg) and in
foreign currency (Js). If I (Ty, to) is the same at
two adjacent steps of the billing period, then
the currency price of the product within the
country at the first step changes at the same
rate as in the world market. If this index grows,
the change in the foreign exchange price
within the country at the first step lags behind
its change in the external market. If the index
decreases, then the currency price of the
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product changes faster in the domestic market
than in the external one.

From formula (8) it follows that if the index |
(T, to) remains constant throughout the entire
accounting period, then the IRR, ID should be
the same for the total cash flows expressed in
national and foreign currencies, and the
"currency" NPV is different from national
division by X (0).

It should be noted that if the index of domestic
inflation of foreign currency changes in an
arbitrary way, then there may not be simple
dependencies between the performance
indicators in national and foreign currency
terms.

The long-term impact of inflation depends
primarily on its heterogeneity and on the rate
of domestic inflation of foreign exchange.
General inflation indices affect only some
taxes, and this usually has a minor effect on the
efficiency of investment projects. With the
short-term impact of inflation, an increase in
the headline inflation index increases the
impact of accounts receivable and payable. In
the first case, the NPV of the project decreases,
and in the second it increases. Therefore, even
with uniform inflation, neglecting its influence
can lead to a significant error, especially in
projects with large payment delays.
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