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Abstract

The article provides an overview of various methods for assessing the effectiveness of investments,
provides the concept of a multiplier effect, and also provides an example of the assessment of large
economic projects based on the use of intersectoral balance. The question of the criterion of investment
efficiency and various approaches to the definition of these criteria are discussed. For private investors, the
criterion is maximizing the return on investment for a shorter period of time received directly from the
project, and for the state, it can be longer-term goals, such as improving the welfare of the people, etc. Two
sample projects have been analyzed in terms of the effectiveness of investments using classical project
evaluation methods such as net present value and their comparison with the method of multi-criteria
evaluation of projects presented in this paper within the framework of the interindustry balance taking into
account interindustry multiplier effects. It is shown that a project that is more effective in terms of direct
indicators of return on investment may be less effective from the point of view of the state in comparison
with another project that gives less direct return on investment, but has a greater effect on the entire

economy, thanks to deeper ties with related industries and manifested multiplicative effects.
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1. Introduction

If we proceed from the fact that the essence of economic science is to search for such solutions and
options for the distribution of available resources with which you can get the best economic result, then the
study of methods for evaluating economic projects can be considered one of the most practical areas of
research.

When evaluating investment projects, as a rule, financial indicators of return on investment are
evaluated. The most popular of them are: net present value (NPV), profit investment ratio (PIR), pay-off
period (POP), internal rate of return (IRR) (Schurov & Gotin, 2006; Astarkina, 2012; Denisova, 2014; Blatt,
2019). In domestic and foreign literature, integrated indicators for evaluating the effectiveness of
investment projects are often considered (Koncheva, 2015; Gretchenko, Gorokhova, Demenko, &
Gretchenko, 2018; Nadiri, Nandi, & Akoz, 2018; Yermack, 2017; Sychev, Sycheva, & Salnikova, 2018).
The integrated indicator is composed of the previously mentioned financial indicators, as a rule, with the
addition of weights for each indicator, established by experts.

Such an analysis is useful in evaluating individual economic projects in terms of financial benefits
for private investors. When it comes to assessing large economic projects at the federal or regional level,
this kind of analysis of financial indicators alone may not be sufficient, especially with the participation of
the state as an investor. The decision-making criteria of the state are more blurred. It has many options for
investing and a lot of restrictions affecting the choice of areas of economic policy. The ranking of goals is
always a problem, since the conflict between short-term and long-term development priorities exists
constantly (Shirov & Yantovsky, 2011).

The interests of private investors are quite obvious - getting as much profit as possible in the shortest
possible time and at minimal cost. When an investment project is so large that there are not enough funds
from private investors, the state can act as an investor. It, in turn, deciding to invest in any major economic
project, calculates how this will affect many factors, ranging from environmental to the preservation of the
sovereignty of the country. For example, it can be assumed that in the public sector, the goal is to maximize
social welfare. However, this concept is too vague to be used as a working criterion, and therefore it is
necessary to use the closest, but specific criteria, such as an increase in national income or a change in the
distribution of income as a result of the project.

An additional difficulty in evaluating large investment projects involving the state is the analysis of
the complex structure of the relationships in the economy of a country or region, reflected in the multiplier
effects of investments in various sectors of the economy. This requires the use of deeper methods to analyze

the impact of projects on the entire economy.

2. Problem Statement

Public state investments have an important criterion for evaluating the effectiveness of the
investment, which is the calculation of the multiplier effects. The essence of the multiplier effect is that
with an increase in any of the components of autonomous expenses, it leads to an increase in the national

income of the country, and by an amount greater than the initial costs.
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This term was first introduced by Keynes (1936). It was demonstrated that government spending on
organizing public works not only leads to job creation, but also stimulates an increase in consumer demand,
thereby contributing to the growth of production and employment in the economy as a whole. Later, in
addition to the employment multiplier, income and investment multipliers were allocated.

The tasks of assessing the impact of gross output and capital investment within one industry on the
entire national economy as a whole arise quite often, especially when choosing priority areas for state
support of large investment projects (Clopper, 2018). The method of calculating the multiplier that is most
often found in the literature is based on a comparison of statistical data on how much the value of the
economic indicator under study varies depending on the dynamics of another economic indicator (Cooper,
Owen, Cooper, & Serrenho, 2015).

However, sectors of the economy have different weights in total gross output (i.e., economic
structures are included with varying degrees of depth) (Akhmadeev & Moiseev, 2017), thus, at constant
rates of change in production dynamics, nominal output increases in various forms activities will vary
significantly. This means that an activity having a high multiplier coefficient, but at the same time having
arelatively lower weight in the economy, should have a less multiplier effect compared to a more significant

industry.

3. Research Questions

We distinguish two different types of multiplicative effect: the first - due to own multiplicative
effects of production, the second - due to multiplicative effects from interindustry interactions. For example,
the automotive industry has a significant number of intersectoral relations with other sectors of the
economy: metal mining, petrochemicals, instrumentation, etc., as well as the production of which involves
a large number of qualified specialists, thus the multiplier of employment through other involved industries
is manifested.

In the domestic scientific literature there is a considerable number of examples of the study of
interbranch multiplicative effects through the study of interbranch balance (Shirov & Yantovsky, 2011;
Tatarkin, Sidorova, & Trynov, 2015). In the above articles, as a rule, the effect of multipliers on gross
output when changing production volumes of an individual industry is studied. However, the authors of
this article are interested in evaluating two or more potential projects for implementation, moreover, when

the investor is the state.

4. Purpose of the Study

As the purpose of this research we consider the application of intersectoral balance to the assessment
of large-scale economic projects, initiated by the government. As the result we want to show, that traditional
methods of project evaluation do not incorporate the multiplicative effects, arising from interconnections
with other industries, and thus cannot comprise the overall economic effect of such project. Proposed
method can be successfully adopted for comparing economic effect of a set of alternative projects, given

arbitrary target criterion.
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5. Research Methods

As you know, the gross output of industries and the vector of final consumption are related by the
dependence of the form:

Xo=U—-A)7'Y (1),

where [ is the identity matrix, and 4, is the production matrix.

Suppose that there are two alternative projects, of which only one can be accepted due to budgetary

constraints. Then, the gross output vector when adopting the first draft will be expressed as follows:

X, =U-4)71 (2),

and when accepting the second draft, this is expressed as:

X, = —A)7'Y, (3),

where A; is the production matrix with the implementation of the 1st project, and A, is the 2nd
project. In this article we will use an unchanged vector of final consumption: Y =Y; =Y,

Denote the share of value added by products of each industry as w_i€ [0,1]. Then the following
equality holds:

xp=wy Xx+ (1 —wy) Xx; 4,

where x; is the gross output of the i-th industry.

Further, suppose that the added value of the products of each industry is divided in a certain
proportion between profit and taxes. Then tax revenues from the i-th industry can be written as follows:

ti =Z X w; X X (5),

Where z;€ [0,1] is the share of tax revenues of the i-industry.

The total tax revenue from the functioning of all sectors can be presented in matrix form, as shown
below:

Liti=(@wW) xX Q)

Thus, the indicator of financial return from the implementation of each of the projects without taking

into account initial investments (they are assumed to be equal in this work) can be presented in the following

form, respectively, for the first (6) and second project (7):

PV, = (Z;°W)" X X1 + (1 = Znew1) X Whew X Xnew (7)
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PV, = (Z,°W,)" X X5 + (1 = Znewz) X Wnewz X Xpewz 3

where the first term is responsible for the multiplier effect from the implementation of the
corresponding project, and the second for profit, directly from the project (here it is assumed that the state
in this case is the sole shareholder).

It should be noted that according to the classical system for evaluating the effectiveness of a project,
the indicator of financial return from the implementation of projects is written in the following form,

respectively, for the first (8) and second project (9):

P,Vl = Wnew1 X Xnew1 ©)

P/vz = Whewz X Xnew2 (10)

Given the assumed equality of investment costs, the project is adopted whose financial return is

higher.

PV, > PV, (11)

6. Findings

The statistical base for the implementation of numerical experiments on real data was the basic table
of input-output by the Russian Federal State Statistics Service. This database consists of 3 quadrants
(sections), where the first quadrant is the symmetric square matrix for 126 industries, where the output is
expressed in rows, and the costs of each of the industries are displayed in columns, the second quadrant is
the final output of the industries, distributed for home production farms, export, stockpiling, etc. The third
quadrant shows the volume and distribution of gross value added by industries for labor remuneration, tax
deductions, industry profits, etc.

In our experiment, we consider two alternative projects that produce products only for final
consumption, which replaces industry products No. 1. First, suppose that the first and second projects are
completely identical and have the same cost structure. After that, we will gradually redistribute the costs
for the second project in the first scenario from 4 industries to 6 and in the second - from 4 industries to 5.
In fact, it turns out that from the point of view of the classical approach to assessing project effectiveness,
the two considered are equivalent, since the total costs do not change, but only their structure changes.
Nevertheless, from the point of view of an integrated approach to assessing the aggregate effect of
introducing a new project, the aggregate effect of tax revenues can be estimated according to the above
formulas. Figure 01 shows the dynamics of changes in the cumulative effect of the adoption of the second

project instead of the first, with a gradual redistribution of funds from one industry to another.
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——¢— From the 4th to the 6th industry = m= - From the 4th to the 5th industry
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Figure 01. Dynamics of changes in return on investment

7. Conclusion

We can conclude that as a result of the implementation of the classical approach to assessing the
effectiveness of state projects, the cumulative economic effect of their introduction is not taken into account,
which may lead to the choice of a less efficient project. The article proposes a method that reflects the
cumulative economic effect of the introduction of a project, since it takes into account its interaction with

other sectors of the economy, which allows a more reasonable and reliable assessment of its effectiveness.
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