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Abstract

Investment by companies, which target growth of
key labor productivity factors, labor attraction,
modernization, and development, as well as
reduction of production risks and higher
investment attractiveness, is the main growth
factor for emerging economies. However, the key
drawbacks of the existing models of investment
attractiveness assessment of state-sponsored
projects are the absence of alternative financing
from adjacent sources and the lack of the scenario
approach when analyzing cash flows of a project.
The authors’ scientific and practical research
offers the choice of the best investment project
model, ensuring a lower default risk, lesser
expected losses for the state (in case of redeeming
the loss, occurring in the case of breach of
warranty), and a lower possibility of tax receipt
shortfalls under the project. The measures imply
the use of the scenario and probabilistic approach,
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AHHOTAIHUA

OCHOBHBIM (haKTOPOM POCTa SKOHOMHKHU CTPaH
pa3sBUBAIOILErO THUIA SABISETCA pealn3anus
HUHBECTUIUOHHBIX MPOEKTOB XO3SICTBYIOIIUMU
CyOBeKTaMH, OpPHEHTHPOBAaHHBIMH Ha POCT
OCHOBHBIX  (DAaKTOPOB  HPOM3BOIUTEIHBHOCTH,
MIPUBJICUYCHUH TPYHOBBIX pecypcos,
MOJIEPHM3AIlMM M Pa3BUTHA,  CHIKEHUHU
MIPOM3BOJICTBEHHBIX PHUCKOB M  YBEIWYECHHUH
MHBECTUI[MOHHON TpHBIIEKAaTEIbHOCTH. BMecTe
c TEeM OCHOBHBIMH HEJI0CTaTKaMHU
HCTIONIB3YEMBIX Mozenen OLIEHKHU
MHBECTUIUOHHBIX IMPOEKTOB, PEAINU3yEMBIX 3a
CY4eT roCyIapCTBEHHOM MOIIEPKKH, SBISETCS
OTCYTCTBHUE paccMOTpeHHe aNnbTEpPHATUB
(MHAHCHPOBaHMS M3 CMEXKHBIX HCTOYHUKOB,
HEHCIIONBb30BaHUE CLEHAPHOIO MOAXOAa IpHU
aHalu3e JeHEXHbIX IOTOKOB MpoekTa. B pamkax
MIPOBEIEHHOTO HAyYHOTO HCCIICTIOBaHUS
MpeUIo’keH BBIOOp Hambojee ONTUMAIBHOMN
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ensuring consideration of all possible alternatives
for an investment project of companies, engaged
in the energy business, and, consequently, higher
efficiency of budget spending.

Keywords: investment, taxes, budget, coal
production, steel production, budget financing,
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MoJenu HUHBECTULIHOHHOTO MIPOEKTa,
MO3BOJISIIONIEN CHHU3UTh PUCK BEPOSATHOCTH
nedoinTa, yMEHBIIUTE OXKUAAEMbIe HOTEPH JUIA
rocyaapctBa (B ciydae Bo3MelleHHs yuiepOa,
00pa3oBaBIIEroCs pu HACTYIUICHUN
TapaHTHHHOTO CITydas), CHU3UTh BEPOSTHOCTH
HEJIOTOTYYCHHS O’KUIAEMBIX B PaMKaX IPOEKTa

economy, capital, profit. HaJIOrOBBIX MOCTYTUICHHU B OIOKET
COOTBETCTBYIOLIEr0  YpOBHA.  Peanusainms
JaHHBIX MEp MOAPa3syMEBAET MCIOJIb30BAHHE
CIIEHAPHOTO W BEPOSTHOCTHOTO MOAXOJA, YTO
MO3BOJIAET PAacCMAaTPUBATh BCE BO3MOKHBIC

AIBTCPHATHUBLI I MHBCCTUIIMOHHOI'O MPOCKTa

IS KOMIIAHMM, 3aHHUMAIOIIUXCS BEICHUEM
OusHeca B JIHEPreTUYCCKUX CeKTopax
SKOHOMHKH W KaK CJICJCTBHC pealn3aIus
JIaHHOHU MepbI MO3BOJISIET YBEJIHIHUTh
3((HEeKTUBHOCTh HCIIONB30BAHUS OFOKETHBIX
CpEACTB.

KJ]IO‘leBbIe cJIoBAa: HWHBCCTULIMH, HAJOIH,
Orojker, mo0bUa M HPOU3BOJACTBO  YIVIA,
MPOU3BOJICTBO CTaH, Oro/KeTHOE
(uHAHCHpOBaHNE, SKOHOMHKA

Resumen

El factor principal en el crecimiento de las economias de tipo en desarrollo es la implementacion de
proyectos de inversion por parte de entidades comerciales centradas en el crecimiento de los principales
factores de productividad, atraccién de recursos laborales, modernizacion y desarrollo, reduccion de los
riesgos de produccién y aumento del atractivo de la inversién. Al mismo tiempo, los principales
inconvenientes de los modelos utilizados para evaluar los proyectos de inversion implementados con apoyo
estatal son la falta de consideracion de alternativas para el financiamiento de fuentes relacionadas, la no
utilizacion del enfoque de escenario para analizar los flujos de efectivo del proyecto. Como parte de la
investigacidn, se hizo una seleccién del modelo de proyecto de inversion mas 6ptimo, que reduce el riesgo
de una probabilidad de incumplimiento, reduce las pérdidas esperadas para el estado (en caso de
compensacion por dafios incurridos en el caso de un evento de garantia), y reduce la probabilidad de
ingresos fiscales por debajo de lo esperado para el presupuesto. . La implementacion de estas medidas
implica el uso del escenario y el enfoque probabilistico, que permite considerar todas las alternativas
posibles para el proyecto de inversion para las empresas que realizan negocios en los sectores energéticos
de la economia y, como consecuencia, la implementacion de esta medida permite aumentar la eficiencia
del uso de los fondos presupuestarios.

Palabras clave: inversiones, impuestos, presupuesto, extraccién y produccion de carbon, produccién de
acero, financiamiento del presupuesto, economia.

Introduction

Investment projects are usually financed by three
sources — own funds of the initiator of the project
(capital, accumulated undistributed profit,
ordinary shares, venture capital, mezzanine
financing, etc), borrowed money (credits,
promissory notes, bonds, leasing), and hybrid
funding (preferred shares and convertible bonds).
As investment structure in emerging markets,
including the Russian Federation, changes in the
aftermath of the crisis, which started in 2015,

there is a great number of investment projects
with a low or negative margin. Valuation of such
projects with state participation in 2017 can be
even lower. At that, the low effectiveness of the
projects and the lack of cost control pushed the
overall producer price index up, worsening
economic prospects of a country (Skidmore,
1999). This means that the investment risk of any
project exceeds the average risk of peer projects
in developed states by many times, pushing the
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required margin higher and cutting the
investment horizon and the repayment period.
This translates into falling private investment in
such an economy and heavier state participation.

More efficient use of investment resources and
better quality of investment projects will boost
capitalization and, consequently, the quality of
credit. This, in turn, will provide a wider range of
financing sources for investment projects, reduce
the need in large government participation, and
ensure the effectiveness. According to the State
Statistics Service, debt (from 54.23% to 59.02%)
acted as the core source of investment in fixed
capital from 2005 to 2014. The federal budget
and budgets of subjects of the Russian Federation
(32% on average) account for the largest share.

However, in the European Union states,
borrowed capital prevails, being not only the
financing source for operations but also for
investment projects (according to Eurostat
Statics, the debt to revenue ratio amounted to
over 94% in 2015).

However, there are certain types of investment
projects with high R&D, which cannot be
financed with the help of debt, borrowed from
banks. Other types of support replace traditional
banking credit. At that, the overall need of
business for state support largely depends on its
scale and development. For instance, we can
single out the following needs of the producing
economy (Figure 1).

Large Business

Reduction of risks for
technological development
Support of large R&D
Development of breakthrough
technologies

Investment projects funding
Support of long-term projects

Financing of technical
overhaul and modernization

Mid-sized Business

Reduction of risks for Investment projects funding Provision of affordable
technological development financing Promotion on
Support of large R&D foreign markets
Development of applied

technologies

Mid-sized Business

Venture financing
Conditions for creation of
new products projects

Provision of infrastructure
State support of investment

Support of production
expansion projects

Figure 1. Need for state support depending on the development stage

We should note that most governments undertake
comprehensive  measures  to  stimulate
innovations at subjects of the economy, including
the most important taxation measures, and to
ensure sustainable innovation development.
Systematic use of tax advantages, which
stimulate R&D and production of hi-tech
products, started in the 1960s. In that period,
developed countries massively introduced
advantages, aimed at support of innovative
activities into their taxation legislation. The most
widespread tax incentives include the following:
discounts on profit equaling to investment in new
equipment; reduction of the profit tax by the sum
of spending on R&D; allocation of spending on
some types of equipment often used in scientific
research to current costs; tax holidays; creation

of special tax-free funds from profit; profit
taxation at lower rates (for small and medium-
sized businesses).

Each country created its own system of tax
incentives for the innovation activities, which
combined multiple elements and adjusted to the
national R&D, innovation, and production
policy. Another fact seems conspicuous here. To
curb state spending on tax support of innovation
activities, many countries capped the advantages.
There is a so-called practice of establishing a
ceiling for tax reliefs on R&D and investment. In
Japan and South Korea, the tax reliefs must not
exceed 10% of the corporate tax. In Canada,
Spain, and Taiwan, the ceiling is much higher —
75, 35 and 50% respectively. Britain raised its
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ceiling for non-taxable investment by 50% to
150,000 pounds (Kosov, 2016). Russia uses a
significant number of tax incentives invented
abroad, but these instruments are used in
different conditions (different approaches to the
taxation base, to the order of tax advantages, and
to control over the legality of tax advantages
application).

The highest effectiveness of tax exemptions
aimed at stimulating the innovative development
of the economy can be attained on condition of
their differentiation depending on specific
features of the taxpayer. The specific feature can
be a high share of labor spending, a high share of
added value, large volumes of fixed assets, etc.
Higher effectiveness of tax reliefs also ensures
their differentiated application depending on the
stage of innovative activity.

Concept Statistical
Methodology

Headings and

We should note that not all data can be used when
assessing effectiveness because, as a rule, market
information is needed, which cannot be assessed
with a sufficient degree of probability. In some
cases, social indicators are also hard to assess. As
a rule, four key criteria for assessment of an
investment project’s effectiveness are singled
out: financial, budget, economic, and social
effect indicators. At that, the financial criteria are
such indicators as NPV (net present value) of a
project and the internal rate of return. In this case,
the calculation of NPV is done according to the
following formula:

FCF; 1)
wAcc)t (1+WACC)T

NPV = FCFo + i1 7

where FCF, is cash flow produced inside the
investment project in the first year (this is, as a
rule, initial capital spending);

FCF: is cash flow coming in annually during t
time period;

V¢ is the terminal value of a project at time T;
WACC is a discount rate as a weighted average
cost of capital (calculated based on three figures
of capital: own capital, borrowed or credit
capital, and capital offered as budget subsidies).
The cost of capital of the fund in the WACC
model is defined annually by the Ministry of
Economic Development and the Ministry of
Finance.

The internal rate of return (IRR) is a rate, which
ensures NPV at zero in formula (1),
consequently, the key condition is the IRR> ratio
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(Brock, 1996). If the IRR is below WACC, it
means that NPV is negative. Along with the net
present value, the payback period (standard and
discounted) is also calculated. These indicators
show the number of years (t) after which NPV
equals zero. After calculating the net present
value, the internal revenue rate and the payback
period, we calculate the RFA under the following
formula:

NPV
=T — (@)

t=1(1+wAcc)t

RFA =

where Inv(t) is the total volume of investment by
all participants of an investment project
(investors and the state).

The following financial conditions should be met
to receive state support for an investment project
(and as an indicator of the effectiveness of such
a project due to the support):

a) NPV should be above zero;

b) IRR should be above WACC,;

¢) The payback period should be acceptable
for investment;

d) RFA should be above 1.

As budget funds’ effectiveness in an investment
project is assessed, the volume of all budget
appropriations and all discounted tax receipts to
all budgets is calculated. Our research assesses
budget effectiveness (PI) with the help of the
following formula:

sT _BCFy

t=17737C

_ mrasnt

PI = ——wary; (3)
Zt=1 Nerot

where BCF is a sum of direct and indirect taxes
coming from an investment project (including
the sums calculated based on forecasted assets of
the projects, taxation legislation and additional
adjustments);

Inv(IF) is a budget investment.

To acknowledge a project effective and fit for
support, the Pl index should be above 1. The
economic criterion is one of the indicators to be
assessed. The criterion assesses the added value
of a project for a region. An annual index of

economic effectiveness (E) calculated to the

following formula is used to assess economic
effectiveness:

Ef = (4)

GDPt 1

Encuentre este articulo en http://www.udla.edu.co/revistas/index.php/amazonia-investiga

ISSN 2322- 6307

L 4

547




548

Where VA is added value at t time, calculated as
earnings before interest, taxation, depreciation,
and amortization (EBITDA), the overall payroll
under the project and rentals;

GDP is the gross domestic product of the
previous year in current prices in the absence of
the investment project.

As the social effect of the investment project is
assessed, the following data are taken:

a) Higher employment of working age
people;

b) Higher provision with comfortable
housing;

c) Better environment;

d) Higher affordability and quality of
transportation, health, education, sports,
culture, and municipal services.

All indicators should be fixed in the financial
model of the investment project. The model,
according to Theodossiou (1995), also includes
forecasted statements and demonstrates the
calculation of the indicators, pointing to the
effectiveness of an investment project with state
support. However, although the indicators are
recommended by legislation and are common for
analyzing investment projects, there are other
indicators for the assessment of an investment
project’s effectiveness. Besides, scientific
research shows that NPV and discount related
indicators sometimes fail to reflect the real
condition of a project (Freedman, 2016).

Scientific research in modeling investment
projects with state support, as well as additional
options (Espinosa, 2014; Limitovsky, 2016),
discusses the efficiency of investment projects in
terms of modeling (Telekhov, 2013; Maltseva,
2015) and creation of realistic options since NPV
can be very low (Ahlin, 2008). Such approaches
allow us to factor in additional solutions in the
project, which boost its value (Theriou, 2004). At
the same time, researchers noted that the
traditional approach towards NPV valuation,
which exists in legislation, produced a negative
figure, while imitational modeling, including
modeling with the use of the Monte Carlo
methodology (Bykanova, 2017) and valuation of
real options, produce a positive NPV. Arkin and
Slastnikov (2016) take another, optimization
point of view, which allows us to assess an
investment project’s effectiveness with the use of
non-traditional methods. Research by
Vladimirov (2016) and lvashkovskaya (2013)
stands out from the point of view of the market
and social indicators as the authors discuss the
problem in the framework of company

valuations, based on economic profit and indices,
characterizing stakeholders’ risks. We should
note that such approaches towards assessment of
investment  projects fully meet modern
conditions of organization and functioning of
investment projects, because market indicators
can answer the questions, which are interesting
for investors: the efficiency of the company
management in managing the investment
projects; whether organic growth is sufficient for
the company; how to assess and range investment
projects by their effectiveness (Kuznetsov,
2017). State support of investment projects
allows us to have an additional assessment of an
investment project’s effectiveness with the help
of the indicators considered in the research of
economists. The key criteria of an investment
project’s effectiveness can be demonstrated with
the help of factors (drivers) of the project’s value
and its successful implementation. Apart from
the traditional methods of investment projects’
effectiveness assessment, assessment of the
credit quality and solvency of an organization is
used to evaluate a warranty event (in case of state
guarantee issuance for an investment project). To
evaluate a warranty event (the possibility of
bankruptcy) the following is assessed:

a) company bankruptcy signs;

b) net asset value of the appraised company;

c) assessment of indicators, which

characterize the ability of a commercial

company to meet long-term liabilities;

d) assessment of the commercial company’s
effectiveness indicators.

Expected payments on state guarantees from the
point of view of state debt repayments can be
reflected in the following formula:

EL = Guarantee volume *

P(project liquidation) (5)

where EL is expected loss;

P (project liquidation) is the probability of
bankruptcy or liquidation of an investment
project.

Results and Discussion

The appraisal of various methods of financial
support of an investment project and their
influence on the economy of a state was
conducted at the microlevel, taking into
consideration different stages of an enterprise life
cycle (ELC). ELC is important when considering
investment  projects because  companies
implement several investment projects during
their life span and they can start at an early stage.
The most famous ELC concept, which describes
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typical problems and development, was
introduced by famous economist Mann, who
described in his research the key indicators of the
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ELC model taking into account methods of state
support (Adizes, 2014). Now, we are able to
summarize the multiplicative effect in Table.

Table 1. Influence of key methods of state support on investment project’s effectiveness indicators.

Support method Impact on indicator

Result

Interest subsidies Lower debt cost

Cost subsidies

Tax exemptions or tax
cuts project

Investment following a
higher share in the
capital

Higher/lower average
capital cost

State guarantee Higher/lower average

weighted capital cost

Higher interest payments

Lower capital expenses

Lower tax payments on the

Higher NPV of the project because of a lower
discount rate

Higher NPV of the project due to lower initial
and subsequent capital expenditures, higher
cash flow of the project

Higher NPV following cash flows increase
with lower tax payments

Higher/lower NPV due to changes in the
discount rate (depends on the current capital
structure and capital costs of the project)

Higher/lower NPV due to changes in the
discount rate (depends on the current capital
structure and capital costs of the project),
higher interest payments. However, these are
forced costs as the project could not be
implemented without the sources

In this research, we analyzed and built financial
models for two investment projects with state
financial support. While building the financial
model, we took into consideration all necessary
preconditions and requirements under the current
legislation and recommendations of
Vnesheconombank.

Investment Project 1 has been implemented by a
large public holding company Mechel PAO since
the start of 2014. A separate mining company
was created for the project, which fully belongs
to Mechel PAO. The resources of the deposit
amount to 2.1 bin tons of coal. The project is
supposed to help develop the field to sell coal for
exports and domestically. In December 2013,
Vnesheconombank provided a large $2.5 bin
credit for 13.5 years for Project 1. The credit will
be disbursed in tranches until 2022. Under the
credit agreement, Vnesheconombank has the
right for a 49% share in the capital in case of
bankruptcy of the company or its failure to meet
credit obligations. Interest on the credit
amounted to 6% + Libor. At present (as of the
end of 2016), Vnesheconombank is considering
the sale of the 49% share in capital to
Gazprombank (Norko, 2017). The key reason
behind the decision is a very shaky situation in

the market and high risks of the investment
project.

The period from 2014 to 2090 was taken as a
forecast period. The wide bracket of the forecast
stems from the belief that resources of the deposit
will have been practically depleted by 2090
(there will only be resources, which cannot be
mined). The planned 18,000,000 tons of coal will
be produced by 2021 under the project. The
target estimated output of 32,749,000 tons will be
reached by 2025. After which, from 2025-2069,
the capacity of the investment project will
amount to an average level in the Russian
Federation (Goodhart, 1988). Lower capacity
and consequently, lower output volumes are
forecast from 2069 because of the difficulties in
the maintenance of fixed assets and production of
remaining resources on the deposit. Under the
project, coking coal will account for 37% of the
sales and steam coal for 30% (Ferreira, 2017). At
that, 73% of coking and steam coal are to be
supplied to the foreign market (Lim, 2011).

Prices for coking and steam coal differ in the
internal and external markets. We forecast prices
for futures contracts for Hard Coking Coal
(HCC) FOB Australia, for steam coals — for
Newecastle 5500 kc FOB.
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In turn, in the Russian market, we chose a
contract price forecast for fat coal (historical
contract prices are provided by Metal Expert).
The prices were forecast based on an
international price forecast for coking and steam
coals.

Based on the investment project’s cost factors,
we have forecast financial indicators for the
company without taking into account historical
data because average industry indicators will be
reached when the design capacity is attained:

1) Gross margin will amount to 30.70% by
2018;

2) EBIT margin will amount to 18.97% by
2018;

3) Effective tax rate until 2022 will amount
to 0% (accrued loss), after which from
2023 to 2028, it will amount to 10%
(following tax exemptions in accordance
with Article 284.3 item 2 of the Russian

Federation Tax Code), and later to an
average industry figure of 21.48%j;

4) Amortization to revenue ratio averages
6.92%;

5) Capital expenditures in 2014-2019 are
mainly represented by credits used to
develop the deposit. After 2019, capital
expenditures are meant to maintain the
funds to revenue ratio at 1.06%;

6) The turnover capital to revenue ratio will
amount to the industry average (-1.52%)
by 2018;

7) The discount rate is calculated under the
WACC model. The change of the rate
follows a lower debt burden of the
investment project. The CAPM model
parameters were forecast taking into
account an average beta, adjusted to
financial leverage.

The industry averages used while compiling the
financial model forecast contain data taken from
the Bloomberg information terminal (Table 2).

Table 2. Average industry indicators for the investment project.

Company ticker D&A/Sales  WC/Sales EBIT CAPEX/Sa  Effective Gross
Margin les Tax rate margin
UKUZ RM 7.66% -43.22% 22.67% 60.70% 25.34% 41.70%
Equity
KBTK RM 5.97% -0.08% 9.37% n/a 22.06% 19.38%
Equity
BLNG RM 12.02% 6.68% 5.50% -22.35% 14.38% 17.33%
Equity
PRUG RU 7.42% 37.56% 13.26% -18.98% 17.72% 25.30%
Equity
UPIR RU 5.25% -28.48% n/a 21.11% n/a n/a
Equity
RTUL RU 6.42% n/a n/a n/a n/a n/a
Equity
MZDR RU 3.83% n/a 42.26% n/a 20.90% 42.68%
Equity
KZRU RU 8.60% -2.96% 20.77% n/a 26.81% 36.10%
Equity
Average 7.14% -5.09% 18.97% 10.12% 21.20% 30.41%
Median 6.92% -1.52% 17.02% 1.06% 21.48% 30.70%

Accrued cash flow of Project 1 is presented in a
graphic form in Figure 2.
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Figure 2. Cumulative discounted FCFF for Project 1.

Thus, NPV of Project 1 amounts to 229,935,000
USD, the discounted payback period — to 3.5
years (a full payback period to 2046-2047). Since

we suppose that Vnesheconombank can sell its
share in the project company, we valued the 49%
share of the company in Table 3.

Table 3. Valuation of VEB’s 49% share as of the beginning of 2017.

Indicator Value
Enterprise Value, thousand USD 927,406
Adjustment to net debt, thousand USD (620,101)
Capital cost, thousand USD 307,304
Capital cost, min rubles 20,601
Cost of VEB’s 49% share, mln rubles 10,094

Investment Project 2 is implemented by one of
Russia’s large public metallurgical companies.
At that, the region (Nizhny Novgorod)
acknowledged the project as innovative.
Fulfillment of the project is strategically
important because it will allow the region to
boost steel product output significantly in such
industries as the production of aviation engines.
The investment project is primarily aimed at
import replacement in this segment of the
market. The key innovativeness of the project
consists in the use of modern technologies, which
improve steel quality to the level, outstripping
international standards and cuts costs. At the end
of 2014, the company raised 3 bin rubles from
VTB Bank under an eight-year state guarantee
for the project. The key credit tranches were
disbursed to the organization in 2015 and 2016.
The key interest on the credit was set at

specialized refinancing instrument + 2.5%. The
credit funds will be used by the company in
2015-2016 to buy new equipment and replenish
turnover capital under the investment project.

As we assessed investment Project 2 and built its
financial model, we forecast the indicators
similar to those of Project 1. As steel products are
produced and sold under investment Project 2, it
is supposed that the organization will reach a
production capacity of 22,000 tons a year by
2019, which will be maintained for the next 4-5
years. At that, steel output outside the project
maintains steel output at an average Russian rate.
Since the company is an exporter (exports
account for the smallest share of 10% of total
sales as of 2015), the prices were forecast for
Russian and foreign markets. At that, basic prices
are fixed at the London Metal Exchange (LME)
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but differ because of industry specifics.
Consequently, the calculations take into account
historical data given average international prices
for similar types of steel. The company plans to
attain a 35% share of exports in the overall sales
by 2021.

The key factors of the financial indicators growth
were forecast based on the target figures of the
investment project, average industry figures, and
historical data of the company:

1) The gross margin at the project’s planned
capacity will amount to 35% (since the
investment project cuts the need in
materials and raw materials by 20%);

2) The EBIT margin will amount to 19%
when the planned capacity is reached
(following cost cuts under the project);

3) The effective tax rate amounts to 13% for
the whole forecast period (the rate is taken
as a median from the company’s historical
data, according to the researches;

4) The amortization to revenue ratio amounts
to 8% (the company has been maintaining
this level since the launch of the
investment project). The rate is very close
to an average industry rate by peer

5) Capital spending is mainly done in 2015-
2016 for equipment upgrade and
purchases under the investment project.
From 2017 to 2025, the company is
supposed to maintain fixed assets at 3% of
revenue (an industry average);

6) Turnover capital is forecast separately by
the size of reserves (10% of revenue for
the whole period), accounts receivable
(9% of turnover for the whole period), and
accounts payable (9% of revenue,
excluding 2018-2021, when the rate will
amount to 20% as revenue growth exceeds
a stable growth rate, (SGR));

7) The discount rate for the whole period
amounted to 12.82% (since the risks of the
project coincide with the company’s
activities). We assessed the discount rate
in the same way as in project X — on the
basis of industry average beta, the WACC,
and CAPM-Built-Up models;

8) The terminal growth rate amounted to
1.37% given the future steel output growth
and its sales at forecast prices.

The series of average industry values used to
calculate a forecast financial model using data of
Bloomberg information terminal is presented in

companies; Table 4.
Table 4. Average industry investment project indicators.

Company ticker D&A/Sales WC/Sales EBIT Margin CAPEX/Sales  Effective tax rate
CHMF RM Equity 22.49% 28.98% -1.26% 22.16% 31.05%
NLMK RM Equity 22.31% 26.44% 4.43% 26.71% 31.37%
MAGN RM Equity 19.48% 11.75% -0.68% 2.26% 22.46%
VSMO RM Equity 31.87% 52.08% 19.63% 24.48% 41.72%
TRMK RM Equity 14.93% 10.74% 2.35% 29.30% 21.42%
MTLR RM Equity 15.07% -8.83% 11.10% 8.82% 36.90%

Average 20.90% 19.10% 3.39% 23.32% 31.21%
Median 21.03% 20.20% 5.93% 18.96% 30.82%

The financial model of investment project Y is
presented in Table 4. Accrued cash flow of the
project is presented in Figure 3.
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Figure 3. Cumulative value of discounted FCFF 2.
The generalized final indicators of the project are
presented in Table 5.
Table 5. Final indicators of Project 2, thousand rubles.
Indicator Value Share
Discounted cash flow (FCFF) 3,792,062 42%
Discounted terminal value 5,339,808 58%
NPV of the project 9,131,870 100%

Thus, the net present value of the project amounts
to 9,131,870,000 rubles. At that, the share of
terminal value in NPV amounts to 58%, which is
a reasonable value and meets calculations of the
financial model. The discounted payback period
of the project (DPBP) amounts to 4.32 years.

Conclusion

The calculations of effectiveness allow us to
make the following conclusions:

a) Project 1 has a high investment payback
from the point of view of the budget and
economic effectiveness, however, we
believe that the project is not fit for
implementation by the RFA criterion as it
is below 1;

b) Project 2 also has a high payback
confirming its implementation worthiness,
although its payback is much lower than
that of Project 1.

Thus, state financial support of the projects is
reasonable from the financial and economic
points of view because the projects have quite a
large payback on the funds invested by the
government. In particular, the total tax revenue
of Project 1, which received a credit to develop a

deposit, exceeds the net present value by 850%.
At that, the company brings 6.19% of added
value to the region on average. In its turn, Project
2 has a high return on discounted tranches backed
with state guarantees. The investment project
brings 0.55% of added value on average to the
gross regional product.

At that, when analyzing the investment projects
in practice, the use of additional models, which
will forecast situations stemming from normal
approximation, is possible. In particular, one of
the most popular and used models for the
assessment of investment projects is the Monte
Carlo method (Ailawadi, 2003). The research by
Janekova (2015) and Sazanov (2016) analyzes
the practical use of the method and shows that it
demonstrates the results allowing us to test and
analyze the financial model of a project.

Here we have analyzed investment Projects 1 and
2 with the use of the Monte Carlo method
(Visual Basic for Applications in Excel was
used) to evaluate the distribution of indicators,
which are modelled in the financial model of the
project and assessment of a project default
probability (negative net present value). At that,
the method ensures the results demonstrating
qualitative characteristics of the project’s risks

L 4
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from the point of view of state financial support. present value of Project 1, based on 1,000

Distribution of production rates and the net iterations are shown in Figures 4 and 5.
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Figure 4. Distribution of coal production in Project 1.
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Figure 5. NPV distribution in Project 1.

The default probability assessment of the on the Monte Carlo method is presented in Table

investment project and credit repayment based 6.

Table 6. Default probability assessment of investment Project 1.

Indicator Value
from (800,000)
NPV of project
to 0
Number (n) 167
Total number of iterations 1,000

Encuentre este articulo en http://www.udla.edu.co/revistas/index.php/amazonia-investiga

ISSN 2322- 6307




\ AM AZ@N‘” A R Vol. 8 Niim. 20 /Mayo - junio 2019 555

Investiga

Defaults probability 16.70%
Thus, the probability of the project company Adjusted value = 10,094,000 USD x (1 —
liquidation and investment company bankruptcy 16.70%) = 8,408,000 USD.
amounts to 16.70%. By calculating the risk
probability with the help of formula (5) we may Steel price growth distribution and the net
adjust the value of the 49% share of company present value of investment Project 2 following
capital belonging to Vnesheconombank: 5,000 iterations are presented in Figures 6 and 7.
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Figure 6. Steel price growth distribution under Project 2.
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Figure 7. NPV distribution of Project 2.

In its turn, the default probability assessment of the guarantee case (funds repayment based on
an investment project and the possibility of state guarantee), calculated with the help of the
failure on a credit, as well as the occurrence of Monte Carlo model are presented in Table 7.
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Table 7. Default probability assessment of investment Project 2.

Indicator Value
From (21,141,750,245)
Project NPV
0
Number (n) 2,387
Total number of iterations 5,000
Default probability 47.74%

Formula (4) allows us to evaluate the expected
loss (spending) for the government in case of a
guarantee case occurrence: EL =
3 bln rubles x 47.74% = 1.43 biln rubles.

Thus, with a default probability of 47.74% as of
the start of 2017, expected payments on state debt
for the investment project amount to 1.43 bin

rubles. Financial modeling for the project points
to significant risks as compared with Project 1.

Generalized comparative characteristics of
Projects 1 and 2 based on the aforementioned
indicators are presented in Table 8.

Table 8. Comparison of characteristics of Projects 1 and 2.

Indicator Project 1 Project 2
Project NPV, thousand rubles 15,414,078 9,131,870
Project IRR 45.42%
DPBP, years 4.32
Pl 1.44
RFA 2.67
Economic criterion 0.67%
Default probability 47.74%

Analysis of each of the indicators enables us to
formulate the following:

a) Project 1 brings more added value and
taxes to the budget as compared with
Project 2 due to industry specifics and the
long term of the project;

b) although there is a great industry
difference, investment Project 1 has no
significant net present value unlike
investment  Project 2, which is
implemented inside the company. This is
because the key cash flow under the
investment project is negative in the first
few years;

c) from the point of view of project risks,
Project 2 carries higher risks because it is
an innovative project.

The government should revise additional support
for Project 2 ensuring the best loss and spending
to the effectiveness ratio because of high risks
and with the aim of cutting the expected loss and
risks. The choice of the financing source is a
priority when implementing investment projects.
An economic subject chooses the financing
source based on its needs, industry and target
capital structure (Engle, 1982). One of such
sources is state support, which is also of
significant impact for economic development on
the whole. A company can raise funds (or reduce
their cost and increase their affordability) with
the help of state credit despite the risks, which
can be unacceptable for a banking credit.

State guarantees in no less than 90 countries of
the world, mainly in the OECD, are also an
important support instrument. As a rule, state
guarantees are viewed as an instrument for
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stimulation of social and economic development.
This type of incentive is carried out by the
government or entities created with its
participation. International practice demonstrates
that state guarantees are used for debt obligations
of a principal, as well as for losses connected
with risks (as a rule used in state and private
partnerships).

The key goal of a state guarantee is additional
financing, i.e. raising of funds, which cannot be
raised without the guarantee, or would be raised
at higher rates (research by the international
consulting company KPMG states that a state
guarantee without additional support measures
helps to receive a loan only in 20% of cases).
Additional incentives for getting financing can
be represented by risk diversification, overruling
of collateral restrictions. At the same time, state
support of investment projects at the macrolevel
helps increase the GDP of a country by boosting
competitiveness and contribution of each
organization to the national economy. The
success of investment projects helps industries
develop, attract new foreign investment, support
high demand for labor, and boost the income of
state coffers.

References

Adizes, I. (2014). Management of the cycle of
corporations. Mann. lvanov and Ferber, 512.
Ahlin, C., Pang, J. (2008). Are financial
development and corruption control substitutes
in promoting growth? Journal of Development
Economics, 86(2), 414-433.
DOI: 10.1016/j.jdeveco.2007.07.002

Ailawadi, K., Lehmann, D., Neslin, S. (2003).
Revenue premium as an outcome measure of
brand equity. Journal of Marketing, 67(4), 1-17.
DOI 10.1007/978-3-322-90145-3

Arkin, V.l., Slastnikov, A.D. (2016).
Optimization of budgetary subsidies in the
lending of investment projects. Journal of the
New Economic Association, 1, 12-30.

Brock, W.A., Scheinkman, J.A., Dechert, W.D.,
LeBaron, B. (1996). A test for independence
based on the correlation dimension. Econometric
Reviews, 15(3), 197-235.
https://doi.org/10.1016/S0186-1042(15)30006-1
Bykanova, O.A., Akhmadeev, R.G., Kosov,
M.E. (2017). Assessment of the economic
potential of sovereign wealth funds. Journal of
Applied Economic Sciences, 12(1), 70-84.
Engle, R. (1982). Autoregressive conditional
heteroscedasticity with estimates of the variance
of United Kingdom inflation. Econometrica,
50(4), 987-1007.
DOI: http://dx.doi.org/10.1063/1.4992759

Vol. 8 Niim. 20 /Mayo - junio 2019

Espinosa, C., Gorigotia, J., Maquieira, C., Vieito,
J.P. (2014). Nonlinear behaviour in EMBI series
from Eastern Europe: evidence of ‘window size
effect’. Applied Economics Letters, 21(2), 107-
112. http://dx.doi.org/10.1080/13504850600993
614

Ferreira, P. (2017). Portuguese and Brazilian
stock market integration: a non-linear and
detrended approach. Portuguese Economic
Journal, 2, 26. DOI: 10.1007 / s10258-017-0127-
r 10.1007/s10258-017-0127-z.

Freedman, E., Neuzil, M. (2016). Environmental
crises in central Asia: From steppes to seas, from
deserts to glaciers. Taylor and Francis, 2(5), 126.
DOI: 10.4324/9781315824840

Goodhart, C.A. (1988). The foreign exchange
market: a random walk with a dragging anchor.
Economica, 55, 437-480.
http://EconPapers.repec.org/RePEc:aea:aecrev:v
176:y:1986:i:1:p:191-203

Ivashkovskay, V. (2013). Financial
measurements of corporate strategies. The
stakeholder approach, 2(5), 470-475.

Janekova, J.A. (2015). Monte Carlo Simulation —
Risk Analysis tool of Investment project.
Transfer inovacii, 32, 261-263.

Kosov, M.E. (2016). Economic practicability
substantiation of financial instrument choice.
Journal of Applied Economic Sciences, 11(8),
1613-1623.

Kuznetsov I.A., Malitskaya, V.B., Sukhova,
V.E., lvanova, A.V., Proskurina, I.Yu. (2017)
Innovation activity of Russian business entities
and its determinants. European Research Studies
Journal, 20(3B), 395-402.

Lim, K.-P. and Brooks, R. (2011). The evolution
of stock market efficiency over time: a survey of
the empirical literature. Journal of Economic
Surveys, 25, 69-108. DOI: 10.1111/j.1467-
6419.2009.00611.x

Limitovsky, M.A. (2016). Investment projects
and real options in emerging markets: Textbook.
A manual for undergraduate and graduate
students. Publishing, 4, 486-490.

Maltseva, S.V., Kotelnikova, P.V. (2015). Model
of an optimal public-private partnership project
in the telecommunications sector. Business
informatics, 4, 24 — 31.

Norko, N. V., Krasova, E. V. (2017). Role of
foreign investments in development of the
economy and business in Russia. Azimuth of
Scientific Research: Economics and
Administration, 1(18), 157-160.

Panchenko, A.V., Abrakhmanov, A. A. (2014).
Methods for assessing the effectiveness of
innovative projects using real options. Russian
Entrepreneurship, 10, 48-56.

Encuentre este articulo en http://www.udla.edu.co/revistas/index.php/amazonia-investiga

ISSN 2322- 6307

L 4

557



http://dx.doi.org/10.1016/j.jdeveco.2007.07.002
https://doi.org/10.1016/S0186-1042(15)30006-1
http://dx.doi.org/10.1063/1.4992759
https://www.tandfonline.com/doi/abs/10.1080/13504851.2013.842627
https://www.tandfonline.com/doi/abs/10.1080/13504851.2013.842627
https://www.tandfonline.com/doi/abs/10.1080/13504851.2013.842627
http://dx.doi.org/10.1080/13504850600993614
http://dx.doi.org/10.1080/13504850600993614
http://dx.doi.org/10.4324/9781315824840
http://econpapers.repec.org/RePEc:aea:aecrev:v:76:y:1986:i:1:p:191-203
http://econpapers.repec.org/RePEc:aea:aecrev:v:76:y:1986:i:1:p:191-203
http://elibrary.ru/contents.asp?issueid=1654119
http://elibrary.ru/contents.asp?issueid=1654119&selid=27017319
https://elibrary.ru/contents.asp?id=34530991
https://elibrary.ru/contents.asp?id=34530991
https://elibrary.ru/contents.asp?issueid=1825073&selid=29024916

558

Pinkovtskaia, IS, Balynin, I, Arbelaez Campillo,
DF & Rojas-Bahamén, MJ (2019). Small
business development in Russia: results of the
assessment of sectoral structure and number of
employees. Espacios, 40(7), 6.

Sazanov, A.A., Sazonova, M.V. (2016).
Application of the Monte Carlo method for
modeling economic risks in projects. Science and
Modernity, 43, 228-232.

Skidmore, M. (1999). Tax and expenditure
limitations and the fiscal relationships between
state and local governments. Public
Choice, 99(1-2), 77-102.

Telekhov, I.1. (2013). Problems of applying real
options in the analysis of investment projects.
Russian Entrepreneurship, 6, 143-148.

Theodossiou, P., Lee, U. (1995). Relationship
between volatility and expected returns across
international stock markets. Journal of Business
Finance and Accounting, 22(2), 289-301.
Theriou, N. P. etal. (2004). The Cross-Section of
Expected Stock Returns: An Empirical Study in
the Athens Stock Exchange. Accounting and
Finance in Transition, 1, 529-551.

Vladimirov, S.A. (2016). Questions of the
economy of the effectiveness of public
administration on the essence and key directions
of effective state macroeconomic investment
policy.  Economics and  Environmental
Management, 4, 7 — 18.

Encuentre este articulo en http://www.udla.edu.co/revistas/index.php/amazonia-investiga

ISSN 2322- 6307




