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Abstract. The essence of the social discount rate (SDR) and four meth-
odological approaches to its determination are considered in the current arti-
cle. The international practice of SDR calculation is analyzed. The autho-
rial methodology of SDR calculation is proposed and its validity within
calculation in Ukraine is proven. The main goal of the current study is to
summarize different approaches to social discount rate determination and to
analyze challenge within its calculation. The present study is also designed
to develop a methodology for SDR calculation in Ukraine. Methodology.
The general scientific methods are applied within the research process,
namely: the historical method is used in the context of scientific approaches
to SDR definition genesis; the basic methods for SDR calculation rely on
systematic approach and abstraction; the logical generalization method
serves to study the worldwide experience of SDR use; mathematical anal-
ysis and modeling are used to develop The authorial methodology of SDR
calculation. Research findings. The social discount rate is determined in
this paper as a parameter that reflects the quantitative side of the budgetary
and social impact of public investment. The four main approaches that are
predominantly applied in the market economy to determine SDR have been
identified and disclosed, namely: social rate of time preferences (SRTP)
approach, social opportunity cost of capital (SOC) approach, the consumer
equivalence approach (SDRcgy), and the approach based on the concept
of shadow price of capital (SPC). In accordance with summarized in the
current research table, which reflects the calculation method and the SDR
value worldwide, the SRTP approach is more commonly used in developed
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countries than in developing ones and the SOC method is more popular in
developing countries than in developed ones. In practice, the SPC approach
is difficult to implement, because it requires the calculation of the shadow
capital cost according to the lifespan for each individual project. The prac-
tical value of the study. According to the results of the current study, the
authors propose a method for SDR calculation in developing countries.
The model is based on the «social rate of time preferences» approach and
takes into account the following aspects: 1) life risk level fluctuations and
the elasticity of marginal social utility of consumption; 2) differentiation of
monthly consumer spending per capita (in UAH) in crisis periods and peri-
ods of economic growth; 3) supplementing the risk to life indicator with the
average rate of such risk increase; 4) the methodology for determining the
net rate of time preferences. The representativeness of the authorial meth-
odology based on SDR calculation and its value in accordance with Ramsey
methodology, modified approach of Sheluntsova and Boardman approach
comparison is substantiated.

1. Introduction

The search for Ukrainian exit out of the geopolitical and socio-economic
crisis calls for the application of new requirements for public policy, espe-
cially in the case of state financing of the entrepreneurial investment activity.

The social discount rate, which either expresses alternative opportuni-
ties for society to use resources between a couples of timeframes or between
different investment options, represents a parameter that reflects the quan-
titative side of the budgetary and social impact of public investment.
At the same time, the social discount rate is equal to the time preferences
of consumption and alternative return on capital in case of a perfect capital
market presence that is not typically for the Ukrainian economy. Although
some scientists have suggested that the social rate is equivalent to the mar-
ket interest rate within the market economy [1].

Thereby, the issue of the social rate determination is becoming rather
important currently. The relevance of such research is caused due to
the following facts: firstly, due to the availability of different scientific
points of view on the application of methods for the social discount rate
determination (hereinafter — SDR) in developed countries; secondly, the
need for SDR determination in developing countries; thirdly, the lack
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of methodological approaches for SDR definition at the national level
in Ukraine.

The problem of SDR definition has its widespread only in the 1930th among
scholars and practitioners in the field of public finance [2]. Thus, considering
the historical background of the above-mentioned question, it can be noted that
the primary works (W. Baumol [3], S. Marglin [4]) concerned the study of the
particular components of the rate structure. A bit later, some further works have
been appeared, where the authors suggested the use of a confidence interval for
SDR calculation, using several different estimation approaches (S. Azar [5],
M. Percoco [6], H. Lopez [7]). However, over time, the scientists [8; 9; 10;
11; 12; 13; 14; 15; 16] began to analyze the problems of choosing the appro-
priate method of SDR calculation and to provide criticizing the suitability of
approaches to its determination worldwide. Nevertheless, a number of scien-
tists [1; 17; 18] mentioned the current parameter as the most important among
those that determine the socio-economic value of investment projects.

There is only a limited number of scientific researches on this ques-
tion in Ukraine [19], which do not provide a critical analysis of the SDR
approaches and the importance of its application in evaluating investment
projects to be supported by state.

Thus, the main goal of the current study is to summarize different
approaches to social discount rate determination and to analyze challenge
within its calculation. The present study is also designed to develop a meth-
odology for SDR calculation in Ukraine.

2. Genesis of scientific approaches
to the social discount rate calculation

The social discount rate is used within a rather wide area. In accordance
with the practice worldwide, the rate is applied for consideration of all types
of projects related to the public sector of economy. Generally, there are sev-
eral theoretical approaches to the SDR evaluation.

The capital investments efficiency limit [20] in the form of one-off
expenses, efficiency rate (e) is used within the command-type economic
system as the SDR [21, p. 15]:

Tk

(P-B-K) (1+e)"" =0, (1)

t=ty
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where P, — sales revenue during the timeframe of year ¢, B, — current
costs during the timeframe of year ¢, excluding any renovation charges; K, —
one-off expenses of production during the timeframe of year z.

The following four approaches are mainly used to define SDR within the
market economy, namely:

1) SRTP approach, that is based on the concept of social rate of time
preferences (SRTP), characterizing the compensation to be provided for
rejection of the current consumption alternative in favor of the future gen-
erations welfare.

The social rate of time preferences is traditionally calculated in accor-
dance with Ramsey formula, which can be deduced by solving the problem
of maximizing public consumption benefit [2]:

SEA())

— for the discrete case: ) - — max
=0 (1 + p)

T
— for continuous case: I U'(C,)-e"dt - max
1=0

where p — individual rate of time preferences, U(C,) — the utility derived
from consumption.
In case of the following type of utility function:
U(C)= 1 @
where U(Ct) — the utility derived from consumption, p — elasticity of
marginal utility, we will get the following function:

d(dU(C)-e™)
Bl B S P B A B ptrn M g, dGC,
dt[ dc, _E(C,“—e”’)__—Pepcf“—aep'ct‘ﬁ
d(U (Cr) . e*pr) th —e " C;# e P!
dc,
=p+pu qc, L—>SRTP=p+u'g, (3)

dt C,
where p — individual rate of time preferences; g — per capita consump-
tion growth rate, which depends on revenue growth forecast. This compo-
nent is often determined by estimating GDP growth rates. It ranges from
1.0% to 4.6% in accordance with international practice; u is the elasticity of
marginal utility of consumption that is unrepresentative in accordance with
scientific opinion [22].
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However, the scientists take into account the above-mentioned compo-
nent within SDR assessment methods. They determined u by one of three
methods: direct poll, indirect behavioral evidence and the identification of
social value. N. Stern introduced the algorithm of 4 mathematical determi-
nation [23]. The scientist assumed that income of the population increases
over time and created a utility function expressed by the following formula:

) Y r-a6
w(-2) Sy @

where u — elasticity of marginal public utility of consumption (the
parameter u ranges from 1,0% to 2,0% in accordance with international
practice); » — the alternative cost of capital; S — population maintenance;
Y — population income; f — the average savings rate; y — rate of income
(wages) increase; ¢ — net time preferences rate without the algorithm for its
determination. It generally ranges by experts in the range of 0% — 0,5% [1].

Although many scientists tend to exclude it from the calculation or take
it for zero, justifying this with the thesis that the future generations well-be-
ing cannot have a downward trend (be worse than it is now) [14; 18]. How-
ever, in light of established tendency to public debt volume increase in
Ukraine (Figure. 1 and Figure. 2), it is possible to prove the opposite fact.
Thus, in accordance with authorial calculations for our country ¢ = 0,44%
(it is defined with the use of method of least squares, GDP growth function
depending on the public debt per person growth).

Due to the fact that the alternative cost of capital reflects the maximum
return on alternative investments, the last one will be equal to the weighted
average interest rate on the banking retail deposits in UAH for the respec-
tive year within our calculations (without on demand deposits), because this
rate reflects the alternative possibilities for free cash placement in Ukraine.
The average rate of savings can be calculated as the ratio of the cumulative
part of the income of the population to the total income.

There is also an alternative (D. Pearce) approach to calculate the social
rate of time preferences [25]. The scientist proposed to modify the formula
(3) adding it to another parameter that reflects the change in life risk. In
other words, he divided p into two parts, namely: ¢ is the «net» rate of time
preferences and L is the life risk level:

SRTP=c+L +u-g, &)
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Figure 1. Dynamics of total public debt and GDP
in Ukraine during 2009-2018 years (mln. UAH, %)

Source: developed by authors based on [24]

where o = J — net rate of time preferences, L = p — the life risk level that is
defined as the proportion of deaths to the total population [26]. In accordance
with conducted researches, this value is changing from 0,05% to 3,0% [12; 14].
Simultaneously, according to the methodological approach of
M. Sheluntsova, the Ramsey formula is modified by adopting the hypothesis
of the need to maximize public utility in case of limited consumption for a
certain timeframe. In case of using the Lagrange function to solve the utility
maximization problem and the consequences of the series unity theorem and
the Taylor series definition, formula (3) has the following form [13, p. 714]:
STPR=(1+g)" -(1+p)-1. (6)
There is a need to emphasize that the social discount rate may have not
only positive, but also negative value. The negative SDR value should be

interpreted as follows: the significance of the magnitude of social effect for
society is minimal with prevailing commercial effect.
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However, there is the following problem: how to discount cash flow
in case of negative discount rate. It seems logical to use alternative rates,
but this will lead to a loss of economic sense and results misinterpretation.
It is rather important to understand the social effect concept meaning to
evaluate the current situation properly. The social effect means a positive
consequence for a social group because of investment project implemen-
tation. The social effect is expressed in improving the life quality while
increasing the service volume or offering new services, increasing their
availability, achievability, regularity of their provision, etc. The lack of dis-
counting cash flows, that generate a social effect, actually reflects the min-
imum requirements of society for the magnitude of the social effect. In this
case, the social effect is a qualitative indicator unlike the commercial and
budgetary effect, which tends to be expressed quantitatively.

Taking into consideration the above-mentioned facts, the conclusion is
that the cash flows, generating the social effect value, are not discounted in
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case of SRTP parameter negative value. Conversely, the high level of social
discount rate indicates that there is an opportunity to use public savings to
invest into social programs (projects).

2) Social opportunity cost of capital (SOC) approach, based on alter-
native use of resources in an economy outside the project or social alterna-
tive cost of capital. SOC is the highest return on an alternative project with
the same level of risk that could be implemented within the private sector or
so-called marginal rate of return on risk-free private investment [1].

The basic postulate, underlying the current approach, means the idea
that public investment should bring at least the same return as private, since
no one has abolished the law of resource scarcity. There is a confrontation /
displacement of public and private investment

A. Boardman, D. Greenberg and others represented the algorithm of
SOC calculation in their work [27]. Such algorithm includes:

— risk-free interest rate (ry);

— income tax (tax);

— the nominal tax rate, which is determined in the following way:

__
= (1-rax)

— average annual inflation rate (7).

Finally, the social alternative cost of capital is calculated in the follow-
ing way:

()

n-T,
o @®)

If the capital necessary for public investment or private equity projects
with public resources financing partially or fully satisfies consumers, the
income essential for consumers is usually less than the marginal rate of return
on private investment. As a result, the SRD should be lower than SOC.

3) The third approach is based on shadow price of capital (SPC)
concept, which allows us to define the efficiency of capital use in the public
sector. These benefits are worth more to society than in case of immediate
consumption in accordance with the generated flows of future consumption
approach. Thus, the total cost of public investment financing is the amount
of current consumption that is directly displaced and those future consump-
tion flows that are lost through the shift in private investment [1]. Economic
science is aware of two alternative formulas for SPC calculation [28; 29].

S0C =
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The first formula is applied, when the rate of savings is expressed in gross
profitability (9), and the second one is used, when the rate of savings is
expressed as a return excluding depreciation (10).

spC=———5" 9)
SRTP +d -5 -r

where 7 — the gross rate of return on private investment before deprecia-
tion, d — depreciation rate, s — the rate of saving on gross returns.

spC-_L-9h (10)
SRTP —-oc - 2

where A — rate of return on private investment excluding depreciation,
o — the rate of savings from net profitability.

Although the above-mentioned approach seems to be attractive at first
glance, it is difficult to be implemented in practice, as it requires the calcu-
lation of the shadow capital cost in relation to the each individual project
longevity.

4) The fourth approach is based on the consumer equivalent
method (SDRcgy), which involves the reconciliation of SRTP and SOC
estimation [1; 30].

The empirical aspects of social rate of time preferences cause the emer-
gence of this approach and social opportunity cost of capital use. Thus, the
SDR values, obtained by calculating SRTP and SOC, are equal to each other
in case of perfect capital market condition.

However, the current situation is rather an exception than a rule in prac-
tice. In addition, the SRTP indicator does not take into account the implica-
tions of government projects for the volume of private investment financ-
ing. Moreover, it is assumed that public investment does not replace only
private investment, but also private consumption or international borrowing
in case of SOC calculation.

In accordance with the consumer equivalent method, the social discount
rate is calculated in the following way [31]:

— for closed type of economy:

SDR.;), =a -SOC + (1 -a)- SRTP, (11)
— for open type of economy:
SDRepyy = a-SOC +(1—a—B)-i, + B - SRTP, (12)
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where SDR ), is social discount rate; o is the proportion of funds for
public investment, obtained at the expense of private investment; £ is the
proportion of funds obtained at the expense of current consumption; 1 —a—f
is the proportion of funds from foreign borrowing; i,is the rate of real return
on savings exclusive.

The main among others advantage of current approach is that it does not
require an assessment of the alternative cost of capital.

Thus, in case of intermediate conclusions provision, it is possible to
define that the definition of the above-mentioned parameters is a rather com-
plicated and often impossible process. However, there are special methods
of such calculations in most Western European countries and the USA, but
there are no such methods in Ukraine.

3. International experience of SDR calculation

The European Commission prepared the first version of the Benefits and
Costs Analysis of Investment Projects Manual, outlining the recommended
level of SDR, in 1990. The current version of above-mentioned document
specifies SDR as 5%.

In accordance with the World Bank experts point of view, the social dis-
count rate for EU countries is in the range from 2% to 4%. Other scientists con-
sider the SDR in European countries and USA at the level from 2.5% to 6% [6].

The summary table, reflecting the approach to SDR calculation and its
value worldwide, is considered base on analysis of M. Sheluntsova [32],
Salvador Cruz Rambaud, Maria José Muiioz Torrecillas [33], Massimo Flo-
rio and Emanuela Sirtori [34], Juzhong Zhuang, Zhihong Liang, Tun Lin,
and Franklin De Guzman [1] researches (Table 1).

It is established that the SRTP approach is more commonly used in
developed countries. At the same time, the SOC method is rather popular in
developing ones. There is also a wide range of SDR values worldwide that
is related to economic, social, geographical and demographic factors.

4. Theoretical, methodological and practical aspects
of SDR definition in Ukraine
Despite significant foreign experience, the SDR is not calculated in
case of investment projects implementation in Ukraine. SDR use is reg-
ulated on the basis of particular explanations of the Ministry of Economic
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Table 1
SDR in different countries worldwide
Country Year Author Caion Vz:lue,
approach %
Evans D. J. and Sezer H. Social
discount rates for six major countries.
Germany 2004 Applied Economics Letters, 11, SRTP 41
2004. — Pp. 557-560.
Denmark, SRTP 4.5
Sweden SRTP 2,3-2,4
The Czech o
Republic, Evans D., Sezer H. Soc1a} discount SRTP 3,1-32
Hun rates for member countries of the
Y European Union. Journal of Economic
u .
Netherlands Studies, Vol. 32, No.1, 2005, SRTP__| 3.6
Belgium. | 5005 Pp. 47-59.
Finland, Evans D. J. and Sezer H. Social SRTP 4,4-4,7
Spal'n discount rates for six major countries.
Austria, Applied Economics Letters, 11,
Portugal, 2004. — Pp. 557-560. SRTP 5,3-5,6
Luxembourg,
Ireland, Greece
Poland SRTP 6,1
2003 Government Accounting Office SOC 3,0
Evans D. J. and Sezer H. Social
discount rates for six major countries.
2004 Applied Economics Letters, 11, SRTP 4.6
2004. — Pp. 557-560.
Azar S.A. Measuring the US social
USA 2007 discount rate. Applied Financial Market | 5,0-6,0
Economics Letters, 2007, 3, 63—66.
2008 | Office of Management and Budget SOC 2,5-3,0
Azar S.A. A Social Discount Rate
2009 for the US. Iptematlonal Researgh /! SRTP 3.7
Journal of Finance and Economics.
Issue 25, 2009.
2002 | Water project research commission Ssl({)lg’ 8,0
South Africa I;’/Iuatl)’llo dSu Pree(z:. The Dis.cou;rt Rate ff)r
2004 ic Sector Conservation Projects in SRTP 2.5-5.0

South Africa. African Development Bank
2004. Published by Blackwell Publishing

251



252

Vitaliy Kuzmenko, Svitlana Urvantseva

Continuation of Table 1

Country Year Author Caton Vz})lue,
approach %0
Kula E. Estimation of a Social Rate
. of Interest for India // Journal of
India 2004 Agricultural Economics Volume 55, SRTP 3.2
No. 12004, pp. 91-99.
Brazil 2008 SRTP 5,1
Chile 2008 SRTP 4,6
Colombia | 2008 SRTP 4,2
Mexico 2008 L]g)pgz H. T?e Sgcia}lﬂD_iscgunt Rate: SRTP 33
stimates for nine Latin American
Peru. 2008 countries. The World Bank, Policy SRTP 3.1
Argentina | 2008 | Regsearch Working Paper 4639, 2008. SRTP 2,9
Honduras 2008 SRTP 2,1
Bolivia 2008 SRTP 1,9
Nicaragua | 2008 SRTP 0,9
Sheluntsova M.A. OcobeHHocTH
OLICHKH COLUAJIbHOM CTABKH JUCKOH-
THPOBAHUS JJIsSI PA3BUBAIOIIUXCS CTPaH 23
Russia 2010 [Pecularities of social discount rate SRTP 1 (’) 0
estimation in developing countries] / ’
M.A. Sheluntsova // Finance and
credit. — No 27(411) — 2010. — Pp. 57-64.
Pearce D.W., Ulph. D. A Social
Discount Rate for the United
Kingdom. CSERGE Working Paper
1995 95-01. Centre for Social and Economic SRTP 2,0-4,0
Research on the Global Environment,
University of East Anglia, UK. — 1995.
The Grren Book: Appraisal and
Evaluation in Central Government,
Treasury Guidence. London:
Great Britain TSO 2011. 114 p. Retrieved from: SRTP
2003 https://www.gov.uk/ 35
SOC
government/uploads/
system/uploads/attachment_data/
file/220541/
green_book complete.pdf
Evans D. J. and Sezer H. Social
2004 discount rates for six major countries. SRTP 42

Applied Economics Letters, 11,
2004. — Pp. 557-560.




Chapter «Economic sciences»

End of Table 1

Calculation | Value,
approach %

Country Year Author

Evans D., Sezer H. Social discount

Great Britain | 2005 rates for member countries of the . SRTP 40

European Union. Journal of Economic

Studies, Vol. 32, No.1, 2005, pp. 47-59.
Evans D. J. and Sezer H. Social

discount rates for six major countries.

2005 Applied Economics Letters, 11, SRTP 47
Italy 2004. — Pp. 557-560.
Percoco M. A social discount rate
2008 | for Italy. Applied Economics Letters, SRTP 3,7-3,8
2008, 15, 73-77.
Marginal
2001 OECD product of 8,0
Capital
Evans D. J. and Sezer H. Social
2004 discount rates for six major countries. SRTP 3.5

France Applied Economics Letters, 11,

2004. — Pp. 557-560.
Evans D., Sezer H. Social discount
rates for member countries of the
2005 European Union. Journal of Economic SRTP 3.2

Studies, Vol. 32, No.1, 2005, pp. 47-59.
Source: [1; 32; 33; 34, 35]

Development and Trade of Ukraine (Letter No. 4001-08 / 6049-03 as of
15.02.2018): «future cash flows should be discounted in accordance with
real discount rates, namely: social discount rate for projects implemented in
these areas, where the state fully provides services and the business market
is completely absent, is 5%; discount rate for projects implemented in these
areas, where the market is present and business is developing, is 12%».
The basic approach for such values is not identified.

As it has been mentioned before, the SDR indicator is used to evaluate
and select the best investment projects in accordance with the major point
of view across society. Thus, an appropriate SDR calculation is an import-
ant practical task in Ukraine.

The authors propose to use a modified Ramsay formula to calculate the
SDR in accordance with the “social rate of time preferences” approach.
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The modified formula was obtained by solving the problem of maximizing
the utility function under the following assumptions:

1) the values of p and u parameters are variable (the values are not con-
stant);

2) the function with constant elasticity of marginal utility (2) at time
point ¢ should show a downward trend in consumption growth in accor-
dance with utilitarian approach [28];

3) the research was considered based on the approach to the solution of
the equation (2), proposed by V. Khayrullin and E. Shakirova [36, p. 197].
The formula of calculation got the following form:

d [ divic e )| d )
rr) rra— o L y .
ster=-L A4S ) _dr " y 4+t %ey 1 9G (o) o
diUC, e ) Crhe™ ) dt T C, |
dC,
STPR = p, + tAp, + 1,8 + In(C,) Ay, (13)

4) considering the monthly differentiation of per capita consumer spend-
ing (in UAH) within crisis and economic growth periods, /n(C,) was pro-
posed to be used as an average square of these expenditures in the inter-cri-
sis timeframe;

5) considering the rule for investment projects to be of a long-term
nature, the lifetime risk indicator was supplemented by the average rate of
such risk increase, determined over the same timeframe as in the previous
clause.

Thus, the formula social discount rate calculation looks in the following way:

STPR = (p, +68,) + Ap, + 1,8 + o (C,) Aw, (14)

where STPR — social discount rate, p, — life risk level, y, — the marginal

utility elasticity that is defined by the formula (4), g — consumption deriva-
tive ratio, C, — monthly per capita consumer spending, UAH.

The parameter p, is considered in case of its division into two compo-
nents, namely: J is the «net» rate of of time preferences and p means the
level of life risk. Nevertheless, ¢ is equal to 0,44% and p is considered as
the ratio of the number of people who did not survive before the end of the
project to the total population, based on the deaths quantity per thousand
people. It is appropriate to use the per capita consumption growth rate for
parameter g determination.
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As the result of all previously made necessary assumptions and all nec-
essary data summarize, the social discount rate was calculated for the time-
frame of 2008-2018. The obtained SDR indicators are presented in Table 2.

Table 2
Social discount rate in Ukraine, %

Timeframe | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
International
experience
(Ramsey
methodology)
M. Sheluntsova
approach
Authorial
approach 9,73 120,17 | 10,06 | 9,62 | 6,65 | 9,50 | 13,94 | 13,71 | 10,36 | 8,44 | 8,81
(formula 14)

15,51 | 16,58 | 12,05 | 9,43 | 5,83 | 8,23 | 12,90 | 15,14 | 10,15 | 8,56 | 8,10

14,71 | 17,37 | 12,09 | 9,42 | 5,89 | 8,38 | 13,31 | 14,99 | 10,05 | 8,25 | 7,98

In accordance with the results of the calculations presented in Table 2 it
is possible to observe a significant increase in the social discount rate value
in the crisis years of 2009 and 2014-2015. This is caused by the elasticity of
marginal utility of consumption increase as in case of the population incomes
grow with a tendency to save and increase in consumption. Then, the social
discount rate value is low during the period 2010-2013 and 2016-2018 that
means a decrease in requirements for social projects within society.

The SDR calculation in Ukraine are provided based on the “social oppor-
tunity cost of capital” approach in accordance with A. Boardman algorithm
[27]. The following parameters have been defined:

— risk-free interest rate (7,) — average level of domestic public debt prof-
itability (the equivalent to the average annual profitability of long-term cor-
porate bonds with high credit rating in USA) — 17,97%;

— income tax (fax) — 18%;

—nominal rate before tax: r, = [r/ (1-tax)] =[0,1797/(1-0,18)] = 0,2191;

— an average annual inflation rate (7;) — 9,8%;

—respectively: SOC=[(r,—T;)/ (1+ T))]=[(0,2191-0,098) / (1+0,098)] =
=0,1103 (11,03%).

The obtained SDR values comparison enables to confirm validity of the
authorial method and its practical significance. The attention should be paid
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to the fact that the proposed approach to the SDR calculation has another
qualitative advantage. In particular, the obtained indicator is very sensitive
to the crisis manifestations within the economy that can be seen in Table 2.

5. Conclusions

The paper provides the theoretical summarize of the methodological
approaches to SDR definition. These findings contribute to solution of sci-
entific task of SDR calculation at the national level in Ukraine is provided.
In conclusion, this study shows the following aspects:

1. The theoretical research of SDR and practical experience of its cal-
culation in different countries has shown the importance of this indicator
within the financial calculations and feasibility studies of investment proj-
ects preparation, in particular it is important in public sector. At the same
time, there are no Ukrainian studies on the SDR definition and use. As the
result, the last one is not used in an appropriate way in case of investment
projects implementation. This reduces the results reliability. Thus, entities,
conducting economic calculations, take into account the discount rate set
by the Ukrainian Government in the amount of 5% or 12%. However, there
is almost no review of such discount rate. Neither economic increase nor
decrease are taking into account.

2. The present study has demonstrated that there are four main approaches
to define SDR within the market economy, namely: 1) an approach based
on the concept of social rate of time preferences (SRTP); 2) social opportu-
nity cost of capital (SOC) approach; 3) approach is based on shadow price
of capital (SPC) concept; 4) a consumer equivalence approach (SDRcgy).
Despite numerous studies, economists did not agree on the choice of the
most appropriate approach for SDR calculation. The difference approaches
are largely reflecting a great measure of views on the way public investment
affects the national economy, displacing the private investment or reinvest-
ing. Despite the fact that SRTP is the main method of SDR calculation, the
SOC method is equally important in terms of valuation, because it allows
determining correctly the value of the social rate in case the social problem
is solved not only by the state but also by the private investor.

3. Analysis of SDR research, conducted by scientists worldwide, shows
that SDR calculation is often based on long-term retrospective data. For
instant, the retrospective data of SRTP during the last 60 years and SOC
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data during 50 years were used within SDR determination research in the
USA. In accordance with practical experience, the SRTP approach is more
commonly used in developed countries. At the same time, the SOC method
is rather popular in developing ones. In addition, it has been found that the
SDR value is rather variable in developed and developing countries. This
fact is explained by the higher value of current consumption (marginal util-
ity) for developing countries.

4. The lack of statistical information creates limits for SDR models use
and forces the adaptation of existing international approaches to Ukrainian
realities. For instance, like the proposed formula number 14. The authorial
approach to SDR calculation for development countries takes into account
the following aspects: a) life risk level fluctuations and the elasticity of mar-
ginal social utility of consumption; b) differentiation of monthly consumer
spending per capita (in UAH) in crisis periods and periods of economic
growth; ¢) supplementing the risk to life indicator with the average rate of
such risk increase; d) the methodology for determining the net rate of time
preferences, when public investment determines postponed consumption;
e) the expected growth rate of per capita consumption and the elasticity of
marginal utility of consumption. As a result, the proposed approach allows
an adequate assessment of the public ability to perceive public spending.

5. The social discount rate calculation by different methods for
Ukrainian economy in 2018 provides the following values: SOC — 11,03%;
SRTP (Ramsay method) — 8,10%; SRTP (modified Sheluntsova method) —
7,98%; SRTP (authorial approach) — 8,81%. Therefore, the necessary capi-
tal volume to finance public investment projects or private investor projects
involving public resources fully satisfies consumers in Ukraine, because the
SRTP value is lower than SOC. The authors approach to SDR calculations,
that are represented in Table 2, has proved its advantages, concerning the
sensitivity of the obtained indicator to the of crisis phenomena manifesta-
tions in the economy.
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