UDC 330.322 (477)

I. Shkura
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In this article attention is given to pragmatic aspects of the application of various methods of estimation of
investment projects, taking into account the realities of the economy. The measure of justification of investment
decisions that are taken, and, ultimately, the financial results of the activities of the entity depend on the methods
of estimation of investment projects. Any enterprise, the city, state authorities, international organizations and
institutions face the adoption of investment decisions. The paper considers the characteristics of static and
dynamic methods of estimation of investment projects. Additionally, the focus is put on determining the discount
rate of cash flows for projects via classical approaches that take into account the current situation in the
country. Application of dynamic methods of estimation of investment projects using a discount rate at the level of
the average profitability of available investment alternatives at least to preserve investment capital and
maintaining the value of the business is substantiated.

Keywords: investment projects, static and dynamic methods of an estimation of investment projects, the discount
rate, the risk-free rate, the cost of equity capital, the premium for the risk of the country.

Investment is the key to the extended reproduction, a necessary condition for the development
of both enterprises and economies at large. The final result of the activity depends on the quality
of the adopted investment decisions. Making investment decisions is inevitable not only for any
enterprise, but also city and state authorities, international organizations and institutions. The level
of substantiation of approved investment decisions depends on the methods used.

On the other hand, the feasibility of the application of different methods of estimation of
investment projects, their practical appeal, certain specifics apply depends on the current state of
economy, the level and stage of development of the financial market, characteristics of the risks
inherent in the country and to the company at the time of the evaluation and the period of
realization of the investment project.

In scientific literature issue evaluation of investment projects revealed quite extensively.
among the most important in this context, it is worth noting the V. Berens, R. Brealey, U. Gétze, A.
Damodaran, T. Koller, T. Kopeland, W. Sharp, as well as national experts who study the issue of
the application of different methods of making investment decisions, V. Savchuk, A. Tereshchenko,
I. Blank, V. Vilenskyi, T. Mayorova, A. Mertens, A. Peresada.

Noting the great significance of the work of these authors, they left some practical aspects of
the application of the aggregate methods thatdependto a large extent fromthe conditions of
the functioning of the economy, which, in turn, affect the feasibility of applied assumptions, model
evaluation, determination of cost indexes of the variables that are taken into account when making
investment decisions.

The purpose of the article is substantiation of the application of the methods of estimation of
investment projects given the Ukrainian realities that affect the acceptance of investment
decisions.

In accordance with the classical approach to the assessment of investment projects there are
two methods: static and dynamic. Static methods do not take into account the cost of money at the
time. The most famous of static methods used include payback term, rate of return, the
method comparison of costs, and the method of comparison of profits.

The advantages of these methods is their relative ease of use but since static methods ignore
the value of money over time, they do not suffice while making investment decisions. These
methods focus on a single financial indicator while ignoring the others. The effectiveness of



investment projects can be absolute (assessment carried out for a single project or independent
projects) and relative (comparing alternative projects while making the investment decision).

This assessment of investment projects is based on certain assumptions: source data and their
relationships are known with some precision; all relevant effects can be derived, attributed to a
specificinvestment project and projected in the form of cash flows; no relationship exists among
alternative investment projects that are analyzed, in addition to their mutual exclusivity; decisions
about funding or production are taken before the investment decision; the life cycle of the project
is defined [1].

In this way, the analysis only average indices reduces the usefulness of results of evaluation of
efficiency of investment projects.

The quality of efficiency estimations of projects depends on the reliability of predictions, and
it is, in fact, the comment for all methods of estimation of investment projects. The main
disadvantage of static methods is their static nature, that is, when their use is not possible given
that the cash flows occur in different time periods and have a different value in time.

The second group of methods (dynamic methods) of estimation of investment projects are
those based on discounting the cash flows. Therefore, these take into account the concept of
changing the value of money over time. Dynamic methods can use a discount or extended cash
flow: Net Present Value (NPV), Discounted Payback Period (DPP), Internal Rate of Return (IRR),
Modified Internal Rate of Return (MIRR), Compound Value Method, Critical Debt Interest Rate
Method (see Table 1).

Among these discount methods the NPV-method, the DPP-method, the IRR and the MIRR-
methods are the ones most frequently used in the practice of evaluation of investment projects (as
opposed to the static methods and techniques, based on cash flows). However, it should be noted
that first, they are based on certain assumptions, and second, their application must take into
account the "bottlenecks", specifics and some restrictions for various projects. We are considering
these "bottlenecks"”, these specific aspects of use of dynamic methods for assessing investment
decisions right away.

Table 1
Generalization of the basic dynamic methods of estimation of investment projects
The method Description The formula
The method Shows how much in absolute n CFk
of Net Present  |terms will the investor get NPV = ”
Value beyond the discounting rate k=0 (1+ I’)
Discounted Specifies the period of time DPB CE
Payback Period |required for the k
method reimbursement of the initial 0o — E Nk
investment,  taking  into k=0 (1—|— r)
account the factor of time
The method Shows the upper border of N
of Internal the wvalid discount rate, Z CFk CF
Rate of excessing which makes the 0’
; : ~(1+IRR)*
Return project not profitable
The method of |Involves  finding  such n
Modified internal rate of return that ZCF T+ r)“—k
Internal Rate of [equalizes the current [' Z”: CFk — s k
Return estimate of investment costs K P
and the future value of cash k=0 (1 + I’) (1"' MIRR)
flow for the project and is
calculated at a certain ad
valorem rate




Compound Future value is the total net x

Value value of compounding cash n
Method flows according to the results | CV, = Z NCF, , -(1+¢) Kk
of the investment project at K+ — ke

the end of its life cycle

CV,_ =D NCF_-(1+d)*™",
k=0
CV, =CV,, +CV,_

CV, = NCF, +{ CV,, -(L+¢c), forCV, , >0
CV,,-(1+d), forCVv, , <0

Critical Debt [Shows the earned interest on
Interest Rate [the attached capital for each d ~d. + Cv, (d, -d,)
Method period of the investment ¢ L cv. —cv z Tt
- . : 1 2
project at a given interest
rate

CV 1,2-calculated future value when debt rates dl
and d2, respectively

where k — the period of the project
n — the period of the duration of the project
CFk — cash flow at k-th period
r — the discount rate
d — the debt interest rate for building cash outflow
¢ — the credit interest rate for building cash inflows
CF k — cash outflows
CF k + — cash inflows

* Compiled by the author based on [1], [2] [3].

** Prohibited account balancing, which does not allowto paythe loanatthe expense of
the incoming cash flows over the life cycle of the project.

** * Mandatory account balancing, which considers it necessary to repay the debts at the expense of
any net cash inflows ar. See [1] for more details.

The assumption in the application of dynamic methods of estimation of investment projects
are the following:

—the investment project must be presented asa setof expected cash flows (positive or
negative) during the entire life cycle of the project;

—all of the effects of alternative investment projects in these cash flows, other effects are
not considered;

—all cash flows can be projected and attributed to a specific period of time.

The NPV-method is one of the most common used in practice. Its benefits are naturally being
a relatively simple calculation of the indicator based on skills for discounting cash flows; the
results of the application of the method are more realistic compared with static methods.

Disadvantages of NPV method include the need of several types of predictive values of the
indicators (output, all future cash flows, the life cycle of the project, the liquidation value of the
working capital, which is released at the end of the project, the discount rate). Note that these flaws
are inherent to all dynamic methods of estimation of investment projects.

The assumptions for the application of the method of net present value are the following:

a) one target is considered acceptable but the profitability of investment projects often

depends on several targets. That is one target indicator for making investment decisions may

not suffice. In this case, multiple-indices methods can be used [1, p. 169].

b) the life -cycle of the projectis determined before the application of NPV-method, and it
IS appropriate.



in) other relevant decisions (concerning the financing and production) are made before
the investment decision, in order to forecast cash flows for individual investment projects. In fact,
such decisions are made in parallel, and it is difficult to attribute certain cash flows to a particular
investment project. In this case, a model for joint decision-making, which can lead to overall
optimal solution, may be used [1, p. 221].

g) use of accurate data. It's hard to imagine a 100% correct prediction according to the
project. Therefore, it is necessary to take into account the criteria of uncertainty when forecasting
cash flows for more important investment projects [1, p. 261].

d) cash flows can be attributed to specific periods of time (at the end or at the beginning of
the year) but this is not always true, because the project cash flows may occur at any time. The
accuracy of the calculations may increase by reducing the periods of prediction to a quarter or a
month (or week or day) and correcting these in accordance with the discount rate. This will
improve the accuracy of calculations and increase the complexity of the calculation.

e) all current and future investments that are not exactly defined will bring appropriate return
equal to the discount rate alone. This assumption is somewhat remote from reality; therefore, it is
well possible that future investment returns will differ from discount rates. Then
investors will consider various possibilities for investment in more profitable projects.

f) there is a perfect capital market, which means that the loans can be taken and financial
investments made in any moment of time, in any amount, ensuring a return to the level of a single
(unified) discount rate. It is clear that such a perfect market does not exist.

g) the discount rate may vary during the life cycle of the project. Determining the discount
rate deserves a special attention first due to controversial approaches to definition, and second due
to the current specifics of the national economy.

The problem of calculating discount rates in the developing countries, which also experience
a financial crisis, is linked with the risk-free rate, market average risk premium, and the use of
calculation models for determining the cost of capital equity.

It is clear that the discount rate requires an adequate calculation and substantiation, because
that is one of the key variables parameters in models of evaluation of feasibility of investment
projects. In the case of inadequate definition, it may significantly affect the character of the
investment decision. The method of calculating the discount rates depends on
the objectives and the scope of its application: assessment of the fair value of financial instruments;
in the banking business for compensation of possible losses for the individual types of active bank
operations; in matters of financial management enterprises — determining the fair value of financial
investments in corporate rights of enterprises that do not have circulating on the stock market;
calculation of efficiency of investment projects; calculation of business cost; calculation of cost-
oriented indicators.

When evaluating investment projects, the most acceptable way of determining the rates
ofdiscounting is the calculation of the weighted average cost of capital (WACC). The WACC rate
is really a comprehensive indicator that takes into account the capital structure of the business (or
project), that is, displays the management position on managing the capital structure, real
credibility of the enterprise and the cost of capital items used. The latter are still formed under the
influence of many factors of both internal and external nature.

The first problem that arises in calculating discount rates is the problem of recycling [4,
p.62]. It is relevant in determining the market value of equity of the enterprise, for which the
discount rate is necessary. This problem, however, does not occur while using the methods of
estimation of efficiency of investment projects. There the capital structure is taken as the target
while taking into account the capital management policy of the enterprise.

The next element to address is the cost of equity capital, determined by the different models
and often requiring data about the marketvalue of sharesof the company. It too affects the
discounting rate if taking the WACC, yet sometimes is difficult to be applied by domestic firms.
One of the most common application models to assess the cost of equity capital is the capital
assets pricing model (CAPM), based on the risk-free rate. Its level deserves a special attention in
the modern conditions of functioning of the domestic economy. Domestically, the risk-free rate is
assumed at the level of the government bonds return, rates of refinancing of the National Bank of
Ukraine or the high rates for deposits in most peer banks.



The level and dynamics of the so-called "risk-free" references is listed in the Table 2, 3.

Table 2
The dynamics of the NBU discount rate 2009-2016, % *

G 9898 8333335343 133|199(|99(58(838| 33

2188138 /88/98/55/35/83 (48/38/88/58|85| 88

€| 80|33 |88 |88|5H |38 23|8H|88 1SN |88|85|95

22 27 30 | 195 | 14 |125| 95| 65 7 75 [7,75| 85 | 9,5 10,25
* compiled according to [5].

Table 3

The average weighted yield of government bonds denominated in UAH (primary market), % *

January 2015 2014 2013 2012 2011 2010

2016

6.25 13.07 13.44 13.13 12.94 9.17 12.48

* compiled by nbuv.gov.ua

The average weighted yield medium-term government bonds, denominated in UAH on the
secondary stock market in January-February 2016, fluctuated between 6.73 and 22.08%.

As for the sovereign credit ratings of the country note that starting from 2014 the sovereign
ratings of Ukraine and its debt obligations significantly deteriorated.

The Standard & Poor's rating agency downgraded the rating of our country in foreign
currency from "CCC+/C" to “B-/B” at the beginning of 2014; in December 2014 the long-term
rating of Ukraine in foreign currency liabilities worsened from "CCC" to the "CCC-", giving the
rating a negative forecast. In April 2015, the same agency downgraded the long-term sovereign credit
rating of our country in foreign currency from "CCC-" to "CC", although as of March 2016 the rating
stays at the level B- stable [6].

The Moody's Investors Service rating agency worsened Ukraine's Eurobonds rating from
Caal to Caa2, with a negative forecast in January 2014. It also lowered the rating of our country
to Caa3, where it currently remains [7].

The Fitch rating agency reduced the long-term rating of our country in foreign currency from
"CCC" to "CC" in in February 2015. Currently, the rating is at level CCC stable [8].

Even taking into consideration some improvement of the level of sovereign ratings in all
districts, the obvious inclusion is that Ukraine belongs to the group of countries with a high level
of credit risk, which is a clear signal to investors on the risk damage, considering the range of
adverse factors, both of internal and external nature [9].

As rating agencies note in their comments and publications, low sovereign rating of the
country negatively influences the activities of other issuers. Distribution of the negative impact of
declining sovereign rating takes place through various channels: the decline of economicactivity,
increasing the risks of liquidity and financial expenditures through reducing the confidence of
investors and the availability of loans and capital outflow, which, in turn, can lead to a banking or
currency crises. These cause government austerity measures that will reduce or delay government
payments and can put pressure on the overall level of economic activity. Also, adverse changes or
restrictions in currency exchange rates, interest rates and the level of prices, government
intervention, changes in regulatory procedures, tax policy, increasing the risks of political and
social instability, may apply [10].

That is, given the high level of profitability and significant volatility of these “risk-free” tools,
financial crisis, extremely low sovereign ratings of Ukraine, these approaches of risk-free rates are
not applicable. Therefore, one should listen to the opinions of the competent experts who offer to
apply the so-called global risk-free rate on the level of 3-4% denominated in US dollars.



When you consider all of the above and apply in an adequate way to modified the model to
determine the components of bid discounting, its level will make up almost 35% in USD and 65%
in UAH [4], [9]. Therefore, it becomes clear that the investment projects of real sector of economy
to implement would be impractical, but then the question arises, whether
businesses refuse from investment projects, not having even hope to save the capital from inflation
and the chance for further development of the enterprises, or still assess investment projects
without taking into account the concept ofthe value of money intime or withthe use
of dynamic methods, taking the discount rate on the level of available investment
alternatives (average rate for deposits or average level of return for the project). Relying on the
reasoning of scientists and pragmatism of business, we express the opinion in favor of the latter
option and making positive decisions about investing if you receive satisfactory indicators net new
value of the project, the internal rules of profitability and payback within the project life cycle.

Consider the dynamics and structure of capital investments in the period from 2010
to 2011 to January 2016 r. (tabl. 4). the modern condition of the market of capital investment,
unfortunately, is characterized as stagnating and weak, even though the hope for revival appeared
with the beginning of 2016.

Table 4

Capital investments by types of assets for 2010-2016, million UAH *

Indicator 2010 2011 2012 | 2013 | 2014 |01.01.2016
only 1805755 | 241286 P73256 P49873 19420 | 2511543
;’;‘;gtsstme”ts intangible 173662.8 | 231910 p64854 P39394 P12035 | 233593.9
The share in total,% 96.17% | 96.11% [96.93% [95.81% 196.63% | 93.01%
Residential building 257537 | 26582.3 P4256  [B6128.9 PB3177 | 43497.1
in%  to the 14.83% | 11.46% [12.93% [15.00% [15.65% | 18.62%
Investment In
tangible assets
non-residential buildings 37156.6 491135 B4772.7 |5252.3 H0859.7 | 37252.7
in% 1o the 21.40% |21.18% P0.68% [18.90% [19.27% | 15.95%
Investment n
tangible assets
civil engineering| 39062.6 | 579352 61380.3 518442 W6599.3 | 49015.7
constructions
in%  to  the 22.49% | 24.98% P3.18% P1.66% P1.98% | 20.98%
Investment n
tangible assets
Machines, equipmentand | 540595 | 71771.4 [77015.4 [79032.9 [68948.8 | 77340.9
accessories
in%  to  the 31.13% | 30.95% P9.08% [3.01% B252% | 33.11%
Investment n
tangible assets
Miscellaneous 11.34%
;:‘S’:tssme”ts in intangible | 69157 | 93758 [8402.3 [10479.8 [7384.8 | 14782.4
The share in total,% 383%  |3.89% BO07% Wi19w p3rw | 6:99%

* http://www.ukrstat.gov.ua/ [11].

The structure of investment is not uniform, the largest amount of capital investment is
concentrated in machines, equipment, engineering facilities and residential and non-residential
buildings.

Consider the investment project for the acquisition of commercial real estate in the central
part of Dnepropetrovsk value of UAH 15 million. The total area of the object of 1000 m.. The
object lease is planned for 400 USD/m? a month. Calculation of key indicators on the investment
project are included in the table. 5.


http://www.ukrstat.gov.ua/ 

Table 5
Indicators of investment project

Indicator 0 n P 3 3 5
Net cash flow -15000000 |4800000 4800000 |4800000 |4800000 |4800000
Discount 1.00 1.18 1.39 1.64 1.94 2.29
multiplier
discounted net
cash flow -15000000 |4067797 3447285 |2921428 |2475787 |2098124
accumulated
discounted cash -15000000 |-10932203 |-7484918 |-4563490 |-2087703 |10420.9
flow
NPV, thsd. UAH 10420.9
DPP, years 4 years 11
months.
IRR, % 18

Thus, the calculation of the dynamic performance of the project shows its usefulness: internal
rate of return is equal to18%, the net present value of the project is more than 0, the project pays
off in term of the life of the project, up to 5 years (4 years and 11 months). Note that the estimated
effectiveness of the project will increase in case, if the investor plans after 5 years of use to sell this
item in calculating the rise of the commercial real estate market.

In conclusion, the use of methods of estimation of investment projects is a pressing
issue. Using dynamic methods is more appropriate than the static, but should take into account the
existence of certain assumptions about their application, which somewhat reduce the practical
value (meaning) of these methods in the classic version of the application. Special attention
deserves the ways to determine the discount rate in conditions of unstable economy, namely the
definition of risk free rates and the cost of equity capital. Results of the study showed the
impossibility of transferring the practice of developed countries to the Ukrainian reality and
determine the discount rate in acceptable to countries with stable economies. Because it is proposed
to apply dynamic evaluation methods for investment projects, discounting cash flow at the average
rate on the deposits or the average rate of return for the other projects of the enterprise or its rivals,
at least until the economy stabilize.

Note the option to use dynamic methods of an estimation of investment projects that are
based on the procedures of compounding and take into account the different rates of increase for
incoming and outgoing cash flows.
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B cratee YACICHO BHUMAHUC IparMaTU4€CKHUM aCHEKTaM MNPUMCHCHUA pas3IMYHbIX METOAOB OICHKH
HWHBECTUIIUOHHLIX ITPOCKTOB C YYCTOM peam/n‘/'l praHHCKOﬁ OKOHOMHMKH. OT HNPHUMCHACMBIX METOAOB OLCHKHU
HWHBECTUIUOHHBIX ITPOCKTOB 3aBUCUT CTCIICHb 000CHOBaHUS NPUHUMACMbIX HWHBCCTHUIIMOHHBIX peH.IeHI/Iﬁ ", B
KOHCYHOM CYECTEC, q)PIHaHCOBLIfI pe3yabTaT ACATEIIbHOCTU TIPEATIPUATHA. C HTPUHATHEM HWHBECTHIIMOHHBIX
peﬂleHI/Iﬁ CTAJIKUBAIOTCSA MHOT'UE MPEANPUATHA, MECTHBIC U T'OCYAapPCTBCHHBLIC OpraHbl BJaCTU, MEKIAYHAPOIHBIC
OopraHusallui U UHCTUTYTHI. PaCCMOTpeHLI XapaKTCPUCTUKNU CTATUYCCKUX U JUHAMUYCCKUX METOHAOB OLCHKU
HWHBECTUIMOHHBIX MPOCKTOB. COCPCAOTOUCHO BHMUMAHUC Ha ONPCACICHUN CTaBKU NUCKOHTHPOBAHUSA JACHCIKHBIX
TIOTOKOB IIPOEKTA C HCIIOJIB30BAHUEM KIACCHYECKUX IMOAXOA0B M C YUYETOM TeKymeﬁ CUTyallui B CTpaHE.
000CHOBAHO NMPUMEHCHHUE IMHAMHUYCCKUX MCETOJAO0B OLCHKW HWHBECTUIMOHHBLIX MNPOCKTOB C HCIOJB30BAHUEM
y‘IeTHOﬁ CTaBKM Ha YpPOBHE€ CpeﬂHeﬁ JOXOAHOCTU AOCTYIIHBIX AJBTCPHATHUB BJIOKCHUA KalllTalia, 110 KpaleefI
MEpe, I COXpaHCHHUA NHBECCTULIMOHHOTO KalluTalla U MoAACpIKaHusA CTOUMMOCTHU OusHeca.

Knwuesvie cnosa: UHBECMUYUOHHbIE  NPOEKmbl, cmamudecKkue u Ounamuueckue Memoovl OYEHKU
UHBECMUYUOHHbIX NpPOeKnios, cmaeKka ()uCKOHmupO@aHUﬂ, 663[7”01(‘06612 cmaeka, cmoumocnib cobcmeentozo
Kanumana, npemust 3a puck cmpdaHbl.

The article highlights the pragmatic aspects of different methods of investment project appraisal taking into
account the realities of the Ukrainian economy. The measure of justification of investment decisions taken
depends on the applied methods for investment project appraisal and, ultimately, the financial results of the
entity. Any companies, local and state authorities, international organizations and institutions faced investment
decisions. The characteristics of static and dynamic methods of investment projects appraisal are considered. The
attention is paid to the determining of the discount rate for the project cash flows for the classical approach and
for the current situation in the country. The application of dynamic methods of investment project appraisal has
been substantiated a discount rate equal to the average rate of return of available alternative investment at least to
keep capital investment and save business value.

Key words: investment projects, static and dynamic methods of investment project appraisal, discount rate, risk-
free rate, cost of equity, country risk premium.
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