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Paper objective is analysis of the external costs assessment model for the eco-social damage,
and/or human capital losses caused by environmental pollution from the energy enterprises in
Ukraine. Using the given method, necessary initial socio-economic parameters were defined and
used for calculating the social costs of capital health losses in Ukraine due to deterioration of the
environment, and due to the negative impact of energy sector on the air quality for the period 2002-
2013. On the proposed technique determines the range value of social losses due to the negative
impact of energy on air quality in Ukraine excluding future external costs for years 2002 — 2013
ranges from 1.6 — 4.5% of GDP, and the range of values of taking into account future costs is 2.0 —

6.2% of GDP.
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Introduction. Internalization of external
costs into the full energy production cost is
considered as a potentially efficient policy
instrument with regard to energy for reducing
its negative impacts and move towards a more
sustainable  energy  supply and  use.
Consideration of externalities is useful for
providing an indication of damages/benefits
associated with different energy options, for
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assessing trade-offs between different energy
options, for ranking energy options and it can
serve as a basis for the introduction of
economic instruments to reflect the eco-social
costs of energy. During the recent years in
Ukraine the problem of the external cost’s
assessment caused by enterprises’ activity eCo-
destructive impact has been of great attention
due to increase of market influence on the
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economy management and attempts of the
governmental agencies to operate with more
appropriate indicators of the damage caused by
violation of the environmental regulations, and
emergencies. In addition, one of the conditions
of Ukraine's integration into the European
Energy Community is the implementation of
the Directive 2001/80/EC on the thermal power
generation companies’ emission reduction to
improve the UkKrainian citizens’ health, but
without losing the reliability of the integrated
energy system.

Analysis of recent researches and
publications. A foreign and domestic literature
review reveals various approaches to the
estimation of environmental external cost as a
tool to internalization these costs into the full
energy production and consumption. In these
publications the basic thematic areas of author’s
research are:

— introduction to Environmental Externality
Costs (Koomey J., Krause F. [1]);

— Market Failure and Energy Policy (Fisher
A. C., Rothkopf M. H. [2)]);

— the current attempts to internalize external
costs from energy production, distribution and
use with special consideration for the role of
the  ExternE  project in influencing
environmental policy in the United Kingdom
and the European Union (Fouquet R, Slade R,
Karakoussis V, Gross R, Bauen A, Anderson
D.) [3];

— Economic Costs Of Air Pollution-Related
Health Impacts, an Impact Assessment Project
of Austria, France and Switzerland (Seethaler
R., Kiinzli N., Sommer H. et al.) [4];

— the evaluation or external costs of Power
Production in South Eastern Europe (Butti G.,
Papaemmanouil A., Andersson G.) [5];

—  ExternE-Externalities  of  Energy
Methodology (Bickel P., Friedrich R.,etal.) [6];

— using the analysis with Global Multi-
regional  MARKAL Model as tool of
Internalisation of external cost in the power
generation sector in Switzerland [7];

— an overview of methodology to measure
the health, environmental and infrastructure

external costs and benefits associated with the
production and consumption of energy in the
United States (U.S. Congress, Atomic Energy
Agency) [8, 9];

— the using the SimPact Computer Code and
Willingness to Pay survey, calculated the
external costs of the morbidity and mortality of
population due to the air pollutants emitted
from an electricity enterprises in Ukraine
(Matsuki Y., Bidyuk P., Kalnytskyi G.,
Brondzia O., et al.) [10, 11].

Previously unsettled problem constituent.
The above trips to the evaluation are labor-
intensive and require a modernized system of
emissions monitoring from the activities of
energy enterprises.

Main purpose of the article is to develop
an external cost estimation caused by
environmental pollution from the industrial
enterprises in Ukraine with using health capital
losses’ evaluation.

Results and discussions. Overview of the
international  practices. As stated in
International Atomic Energy Agency technical
reports [9] it was Olav Hohmeyer and Richard
L. Ottinger [12] who popularized the notion
that externalities and social costs result from
electrical power production and emphasized
putting the impacts into monetary terms. These
studies have been widely criticized for an
unnecessarily naive and incorrect analysis of
nuclear accidents and an inconsistent
comparison with air pollution. However, they
laid additional groundwork for, and inspired,
the major studies that took place in the early
1990s.

As Hodas [13] describes, in 2005 the United
States Congress commissioned a study from the
National Academy of Sciences that would
"define and evaluate the health, environmental,
security, and infrastructure external costs and
benefits associated with the production and
consumption of energy that are not or may not
be fully incorporated into the market price of
such energy, or into the Federal revenue
measures related to that production or
consumption" (§1352 Energy Policy Act of
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2005 (PL109-58)).

Funding for the study was not provided until
2008 (Consolidated Appropriations Act of 2008
(PL 110-161)). The National Academy of
Sciences report Hidden Costs of Energy:
Unpriced Consequences of Energy Production
and Use [14] was the first comprehensive study
since Ottinger’s [12] "the most prominent study
in the United States ... that quantified the
environmental costs of electric power
generation”. As stated in the report "Ottinger et
al followed a five-step procedure in using these
studies to value environmental damages:
emissions, dispersion, exposure, impacts, and

damages".
A variety of monetization techniques can be
used to assign monetary values to

environmental effects (damages and benefits)
of electricity production. The US Office of
Technology Assessment [15] has published a
background paper which provides a good
discussion of monetization techniques.

The damage based valuation approach uses
the Willingness to Pay (WTP) concept, which
is central to modern economic theory.
According to the International Atomic Energy
Agency technical reports [9], this approach was
used by most of the seven states in the USA
that recently required regulated electrical
utilities to consider quantitative externality
values in their integrated resource planning.
These regulations were established before the
spate of studies done in Europe and North
America established the damage function
approach as being feasible and practical, thus
eliminating the need for control cost estimates
as measures of environmental damages (though
estimates of control costs are still important for
comparing the benefits of pollution abatement
or prevention relative to the associated costs).

In according to [6] also Bickel and Friedrich
(2005) used ExternE method for the evaluation
of the external costs. The core element of this
method is the so called "Impact Pathway
Approach™ (IPA), which consists of a "bottom-

up" analysis: profits and costs are evaluated by
following the path of the pollutant from the
emission sources through the qualitative
changes of air, soil and water to the physical
effects on receptors, before this is expressed in
monetary terms. Furthermore, with the ExternE
method, both the emissions directly originating
from energy transformation, and the ones
derived from processes such as fuel
preparation, construction of power stations and
waste management are taken into consideration.
Therefore, it concerns a "Life-Cycle Analysis"
(LCA).

External cost estimation caused by
environmental pollution from the industrial
enterprises in Ukraine with using health
capital losses’ evaluation.

In this approach, the economic value is
based on the medical costs of the health
condition plus the lost productivity caused by
the illness or injury. The medical costs are the
in-patient costs, out-patient costs, medical
prescription costs and long term care costs.

The lost productivity is measured in terms of
the earnings that would be equivalent to the lost
time from work. Based on the analysis made by
Afanasiev A. A. [16], Revich B. A. [17],
Korchagin V. P. [18], Shmakov D. I. [19],
Karaieva [20, 21] the following Table 1
structures the content of the basic methods for
the health capital losses’ evaluation.

At present, two main areas for the human
health capital economic losses’ research have
been formed.

The first area is based on the concept of the
disease burden cost, where its’ direct and
indirect costs are economically estimated. The
direct cost takes into account the cost of
treatment, care and rehabilitation of patients,
other costs fall on the public health protection
measures and also on social transfers (disability
pension, social security payments). The indirect
costs are the lost profits resulting from labor
time losses.
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Table 1. The basic methods for the health capital losses’ evaluation (developed by authors)

Method

The matter

Evaluation of human
capital

Evaluation of lost earnings as a result of illness or premature death due
to pollution; valuation of one year of life, determined as a ratio from
dividing the average annual salary by the coefficient that characterizes
the share of wages at the created benefits value; assessment of the tax
revenues loss due to lower profits resulted from the loss of working
time.

Differentiation of
wages

Assessment of the differences in wages in the areas with different
levels of pollution

Contingent valuation

Establishing the price people are willing to pay to avoid pollution
based on surveys.

Avoiding expenses

Evaluation of the cost on disposal activities or reducing the impact of
pollution

Estimation of lost working days taking into account medical and

Costs of disease.

related additional costs due to pollution.

The second is based on the human life value
concept and is based on the valuation of the
human life itself, excluding the cost of
healthcare and the social transfers and the
losses related to the shortfalls products. This
value, for example according to [19], can be
calculated by the formula:

PLe =St (Lt — A),

where P ; — the cost of lost years as a result
of death of a person at the age A in the year t; S
— the value of a statistical life in the year t; L; —
the life expectancy in the year t; A — the age of
the deceased person.

Value P; characterizes the economic cost to
society resulting from the premature death of a
person who did not reach the average life
expectancy. Methodological approaches to
assessing the value of statistical life are divided
into two groups:

1) the human capital evaluation methods;

2) the willingness to pay evaluation methods
(contingent valuation).

Sociological and statistical studies show that
people’ assessment of their life’ costs often
corresponds to the size of annual earnings
multiple of the size of the average life
expectancy. Valuation of the lost years of life
has humanitarian nature, as it is designed to
reflect the value of every life.

However, in the majority of the above

approaches valuation of the human health
capital loss is made excluding the time factor
and reducing the value of costs and revenues to
one time point, or the value of annual losses is
forecasted based on the hypothesis of a zero
growth rate. It should be noted that the
methodological basis for determining the
people health capital loss due to eco-destructive
impact of energy sector are the above observed
approaches.

The calculation method. The basis of the
method used is the accounting the current and
future periods’ social costs on the following
several organizational and economic levels [20,
21]:

— at the macroeconomic level as the sum of
three values — the medical care budgetary costs,
temporary working disability payment and
compensation to the families due to the
breadwinner’s loss from the social insurance
funds, and the costs (turnout shortage or lost
profit in GDP) of production for the period of
illness and premature death of the younger and
the working age people;

— at the household level (or from the actually
patient’s own point of view);

— losses from the morbidity rate increases —
consist of additional costs for drugs, paid
medical services and others.

The recent researches in environmental
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epidemiology and health risk analysis,
particularly Revich [17], have shown that the
magnitude of environmental factors influence,
which determines deteriorating health equity,
can reach in some cases up to 30-60%.
According to the World Health Organization
(WHO) 20% of economic  losses from
increased morbidity, disability and mortality
are due to poor environmental quality. The
corresponding assessments, given by Revich
[17], indicate that about 7% of mortality among
the urban population (approximately 16
thousand death cases for the 15 million people)
living in the most polluted areas is due to the
influence of polluted air. Thus, states that the
loss in the year t is equal to:

Ues: Ce (l—t + Dt + Mt)1 (1)

where L — the total loss from the population
morbidity in the year t; D; — total loss due to
disability in the year t; M; — economic losses
resulting from premature mortality of younger
and working age population in the year t; C, —
environmental factor that corresponds to the
share of the health capital losses due to the
environmental pollution.

According to the WHO data and research
results presented by Revich [17] formula (1)
can be specified the following way:

Ues: 012(Lt + Dt) + 0107 Mt- (2)

Ukraine’s energy generating sector is one of
the major air pollutants. The energy sector
produces about 40% of total pollutants emitted
to the atmosphere. Taking into account the
impact of the sector on the level of air
pollution, energy ratio (C.,) is equal to 0,4 and
formula (2) can be specified as follows [20,
21]:

U= (0,2(L; + Dy) + 0,07 M;)0,4 3)

Let us consider the calculation matter of
each structural formula (3) component.

Loss due to disease per year is associated
with the loss of benefits in GDP, the treatment

costs and social insurance payment. Therefore,
the annual economic losses L; caused by
diseases with temporary loss of working ability,
should be determined by the following formula:

Lt = Nagt (GDP; + Py + L'g), (4)

where GDP; — GDP per worker in the
economy in the year t; P; — payment for a sick
leave certificate in case of adult and child
population’s illness during the year t; L'g; — the
cost of treating a patient during the year t; nag —
the number of people, conventionally absent
from work during the year t; ny; = Nt / 365, Nt —
the absolute number of temporary disability
days’ in the year t.

Diseases of the unemployed in the economy
population lead to lower economic losses as
they are related only to the treatment costs.
However, in cases of child population diseases
there are also GDP losses and aid payments
from social insurance funds due to forced
working disability of parents caused by caring
for a sick child. Therefore, to assess adequately
the economic losses caused by disease of the
younger and working age the GDP losses’
calculation and sick leave payments for the
period of parents’ disability are required.

To assess correctly the economic losses
caused by the general level of diseases, it is
necessary to consider the costs due to different
types of diseases at different ages, as there are
diseases  "more expensive” and  "less
expensive"”, and the size of the treatment costs
depends on age. In general, formulas of losses
caused by diseases considering the treatment
costs by the age and by the type of diseases can
be written as follows:

Ljt= Z(Njit ) thn)j =1,2, ..,n;j=const
j
Z(Njit . L’hjit) i=1,2 .., m i=const, (6)
J
where N;ii is j-disease ilnesses (number of
cases) at the age of i in the year t; L'y — the
average amount of j-disease healing losses for
the age i in the year t.
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Formula (5) takes into account the economic
costs depending on the age while formula (6) —
depending on the disease.

Loss caused by disability is characterized
also by lost profit in GDP production of current
and future periods, the cost of treating persons
with disabilities and pensions paid. Different
groups of disability are referred to patients,
depending on the degree of working ability.
Patients who received | and Il disability groups
are disabled or their working ability is limited.
Macro-economic losses (MEL) due to complete
working disability of group of persons under 16
years can be calculated by the formula:

Inat = Nae[(Lat + Poy) (Le— A') + (GDPy- )/, (7)

where Ln,ac — losses resulting from total
working disability of n — number of people
recognized as disabled at the age of A" in year t
(A" <16); nat — the number of fully recognized
people as disabled by the age A' in the year t;
L4 — the cost of disabled treating during the
year t; Ppt — annual disability pension in the
year t; L; — life expectancy in the year t; A" — the
age of full recognition of working disability
(disability); S — average seniority, that is 40
years.

In case of total working disability of
working age people, formula (7) takes the form:

Loat = Na't [(Lat + Por) (Le—A")
+ GDPy(A, — A)], (8)

where A is the retirement age.

To determine the total losses caused by
disability, the values of losses for all age groups
are added:

Li=2"Lnat . 9

However, according to this approach the
value of economic costs’ as a result of
disability is taken at the level of the year for
which the calculation of losses is made,
excluding increase (reduction) of future
expenses resulting from economic growth or
recession. Therefore, for correct economic

costs’ assessment the future economic costs
discounting procedure should be applied
according to the rule of compound interest. In
practice, a special coefficient, which is defined
by the compound interest formula, is used:

Ec= (L+r) Y, (10)

where E! — is the discount coefficient; r —
discount rate.

In our opinion, the discount factors of direct
and indirect costs can be calculated by using
the annuity factor (annuity is an annual
payment). Discount coefficient of lost benefits
in GDP production of the next period (Ecpp)
according to the economic context is equivalent
to compound interest function — an increased
annuity amount. The increased annuity amount
can be calculated by the simplified formula:

Ecpp = (1+ E)' - I/E, (11)

where E is the compound interest rate used
for calculation, T — period of discounting the
economic losses, years. According to the
formula (7), T is equal to the average seniority
— T = S and according to the formula (8) — the
difference between the planned year of
retirement and the recognition age of full
working disability — T = (R - A").

The value of the loss can be made based on
the hypothesis of a constant rate of growth of
the GDP per capita by 3% per year which is
acceptable in terms of sustainable economic
development. It should be noted that in reality
the value of loss may be positive during
economic growth and negative during the
recession. The discounting rate of direct costs
due to the treatment of disabled persons and
pensions’ payment in the year t can be
calculated by determining the present value of
annuity by the simplified formula:

Ewst=1-(1+E)"/E, (12)

where T is the period equal to the difference
between life expectancy and the recognition
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age of full working disability (disability) — 7= (L
—A),according to the formulas (7) and (8).

Considering the mentioned above formulas
(7) and (8) can be written as follows:

:
Iwi=2, wi(La + Pod(1— (1+ E)Y VE)

t=t,
+ GDPy (1+ E)' - I/E)], (13)
where t, is time base for summarizing the
costs variable in time.

Loss due to premature mortality is
associated with the lost profits in GDP and
social benefits to families due to the loss of
breadwinner. Losses due to mortality under the
age of working age without considering time
factor are defined by formula:

Mpat = nat GDP;S, (14)
where Mya: IS the loss due to n-number
people’s death at the age of t (A<16 years).

Considering the time factor formula (14)
takes the form:

:
Muas =, N [GDPY((1+E) "~ 1/E)],  (15)
t=ty
where T is equal to the average seniority.
According to the formula (15) the losses
from mortality of working age people can be

defined, but T will be equal to the difference
between the planned year of retirement age A,
and the age of the deceased A, — T = (A,— A). If
the deceased were families’ breadwinners, the
compensation to the families due to the loss of
breadwinner is also considered:

T

Moat =, N [(Ci+ GDP)((1+E) "~

t=t,

D/E)],  (16)

where C; is the annual amount of

compensation to the family due to the loss of
breadwinner.

Loss due to mortality in all age categories
during the year t (My) is calculated as the sum
of the values of losses due to mortality in each
age category:

Mt = ZMpat.

Calculation of the social losses of health
capital due to eco-destructive energy impact
(particularly on the state of the air) for the
period 2002-2013. Based on the official
statistics data (State Statistics Service of
Ukraine) input socio-economic and
environmental indicators, necessary for
calculating the target type of losses, are
presented in Table 2.

Table 2. Dynamics of the indicators necessary for calculating the losses due to the energy
sector eco-destructive impact (developed by authors)

Year

Indicator
2002

2003 | 2004 | 2005 | 2007 | 2009 | 2011 | 2013

GDP in actual prices, M UAH. 225810

1408

267344 | 345113 | 441452 | 720731 | 913345 | 1302079 889

The number of employed population at the age of

15-70, thousand people. 29156

29315 | 29515 | 29656 | 29800 29586 29090 28842

GDP per one employed in the economy of

working age, UAH 7745

9120 11693 | 14886 | 24186 30870 44760 48849

Average nominal monthly salary, UAH 376

462 590 806 1351 1906 2633 3026

The energy sector share of pollutants’ emission
into the atmosphere in the total emissions from
stationary sources, %

58,8

59,0 56,7 58,3 54,8 57,8 52,57 53,29
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Using the given above method for the target
losses determination, appropriate calculations
were carried out. The results of macro-
economic assessment of losses (MEL) in

Ukraine due to deterioration of the
environment, and due to the negative impact of
the energy sector on the air quality (MELF) are
shown in Table 3.

Table 3. The dynamic of the losses due to deterioration of the environment and due to the
negative impact of energy sector on the air quality in Ukraine’s for the period of 2002-2013,
(developed by authors)

Years
Components of the losses 2002 | 2003 | 2004 | 2005 | 2007 | 2009 | 2011 | 2013
Due to disability
MEL excluding future costs, M UAH 81510 | 93360 | 123970 | 124770 | 153350 | 203880 | 155540 | 153240
MEL®, M UAH 6521 7468 9918 9982 12268 16310 14443 15259
% from GDP 2,88 2,79 2,87 2,26 2,25 2,28 1,11 1,08
MEL considering the future costs, M UAH | 117140 | 145620 | 191730 | 192780 | 220500 | 285740 | 267400 | 265100
MEL®, M UAH 9371 11649 15338 15422 17640 22859 | 21992 22080
% from GDP 4,15 4,36 4,44 3,49 3,24 3,21 1,69 1,57
Due to the population’s mortality
MEL excluding future costs, M UAH 30759 | 45871 | 47518 | 67723 78638 | 108533 | 50204 | 31164
MEL®, M UAH 2460 3669 3801 5417 6291 8682 6016 6493
% from GDP 1,09 1,37 1,10 1,20 1,16 1,22 0,46 0,46
MEL considering the future costs, M UAH 49142 | 50062 74524 | 97168 | 113210 | 156753 | 84395 78692
Years

Components of the losses 2002 2003 2004 2005 2007 2009 2011 2013
MEL®, M UAH 3931 4004 5961 7773 9056 12540 5351 5895
% from GDP 1,74 1,50 1,73 1,76 1,66 1,76 0,41 0,42

Due to population’s diseases
MEL excluding future costs, M UAH 1212 1739 2107 2592 3219 4199 4768 4471
MEL®, M UAH 33,94 48,69 58,99 72,57 90,13 117,6 133,5 125,2
% from GDP 0,015 0,018 0,017 0,016 0,017 0,016 0,01 0,01
Total amount of losses

MEL considering the future costs, M UAH | 167490 | 197420 | 268360 | 292530 | 336930 | 446690 | 351795 | 343792
% from GDP 74,2 73,8 77,8 66,27 61,92 62,65 27,01 24,40
MEL excluding future costs, million hr. 112269 | 139231 | 171488 | 192493 | 231988 | 312413 | 210512 | 188875
% from GDP 49.72 52.08 49.69 43.60 42.63 43.82 16,17 13,41
MEL® considering the future costs, M UAH | 13302 15653 21299 | 23195 | 26696 | 35399 | 27343 27975
% from GDP 5,89 5,86 6,17 5,24 3,70 3,88 2,10 1,99
MEL® excluding future costs, million hr. 10193 | 11186 | 13778 | 15472 | 18649 | 25110 | 20593 | 21877
% from GDP 4,51 4,18 4,00 3,51 2,59 2,75 1,58 1,55

Results, presented in Table 3, show that
during 2002-2013 years the MEL® magnitude
excluding future costs ranges between 1,6 —
4,5% of GDP, while the MEL® magnitude
considering the future costs ranges between 2,0
—6,2% of GDP.

Conclusions and further researches
directions. The results of macro-economic
assessment of losses due to the negative impact

© N. V. Karaieva, G. V. Kramarev, 2016

of energy on the air quality were obtained to
display the diapason and dynamics of the value
of Ukraine’s total health capital losses’ due to
disability, mortality and diseases during 2002-
2013. It is grounded that the given total value
of health capital losses’ caused by eco-
destructive impact of the energy enterprises can
serve as an effective indicator of the sustainable
development policy effectiveness.
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METOAOJIOI'ISA OHIHKU BAPTOCTI COUIAJIBHUX I EKOJIOTTYHUX
EKCTEPHAJIIIB EHEPTETUYHOT' O CEKTOPY YKPAIHH
Kapaesa Haranis BeniaminiBaa
PhD, 0ooyenm mennoenepzemuunozo paxynomemny,
Hauyionansnuii mexniunuit ynigepcumem Yxpainu
«Kuiscokuii nonimexuiunuit incmumymy im. leopsa Cikopcvkozo, Ykpaina
Kpamapes I'ennaniii Biraniiiopuu
PhD, 2ono6a npaeninus
IIAT «Ykpaincokuii Haghmozazosuii incmumymy, YKpaina

Cmamms npucesuena auanizy KOHYENmMyanibHO-MemoOUYHUX OCHO8 OUYIHKU COYIANbHUX I
eKOJIO2TUHUX ~ eKCMepHanii6 (306HIWHIX empam) 6 pe3yibmami OiIbHOCMI NIONPUEMCE
enepeemuxu. [losedeno axmyanbHiCmb GUKOPUCMAHHA MEMOOUKU OYIHKU EeKOHOMIYHUX 6mpam
Kanimauy 300p08°s NHOOUHU O BUSHAYEHHS He2amuGHUX eKCMEepHAIbHUX e@eKmis 6HACHIOO0K
eK00ecCmpyKmueHo20 6NIUsy enepeemuxu. Ha ocnoei 3anpononosanoi mMemoouxu eusHa4eno, ujo
0ianazon GelUYUHU COYIANbHUX 8MPAM BHACIIOOK He2amuUeHO20 6NJIUBY eHepeemuKky Ha SKiCMb
ammocgheprozco nogimps 6 Ykpaini 0e3 ypaxysawus mauOymuix eumpam 3a 2002-2013 pp.
Konusaemocs 6 mexcax 1,6 —4,5% oo BBII, a dianason oanoi éenuyunu 3 ypaxy8aHHam mMatoymHix
sumpam cmanosums 2,0 —6,2% oo BBII.

Kntouoei cnosa: 3a0pyoHents HABKOIUUHBLO20 CepedosUwd, eHepeemuKa, 306HIuHI gumpamu,
eKCMepHaii, OYiHKa 6mpam Kanimaiy 300pos s IH0OUHU.

METOJOJIOTUsI OHEHKN CTOUMOCTHU COLNUAJIBHBIX N
IKOJOI'NYECKHUX DOKCTEPHAJIMEB DHEPTETHYECKOI'O CEKTOPA YKPAUHbBI
Kapaesa Haranusa BennamuHoBHa
PhD, 0ouenm mennoanepzemuueckozo gpaxynomema,

Hauyuonansnulii mexnuueckuil ynugepcumem YKpauHvl
«Kueeckuii nonumexuuueckuii uncmumymy um. Hzopa Cukopckozo, Ykpauna
Kpamapes I'ennagunii BuraabeBuu
PhD, npeoceoamenv npagienus
OAO «Ykpaunckuii heghmezazo6vlii UHCI UMY
Cmamovsa nocéawjena aHaiu3y KOHYeNnmydaibHO-MemoouiecKux OCHO8 OYeHKU COYUANbHBIX U
9KOJIO2UYECKUX IKCMEPHANUL (6HEWHUX NOmMeps) 8 pe3yibmame OesimelbHOCMU Npeonpusimuil
9Hepeemuku. /[okazana akmyaibHOCMb UCHONb30BANHUL MEMOOUKU OYEHKU IKOHOMUHLECKUX NOmMePb
Kanumana 300p08bsi Ueno8eka O ONpeoesieHUsi He2amueHblX OSKCMEPHANbHLIX 3Phekmos 6
pesyivmame 3K00eCMPYKMUBHO20 6lUAHUA dHepeemuxu. Ha ocnoee npeonoscennoi memoouxu
onpeoeeHo, 4mo OUAndasoH GeluUyUHbl COUUANbHBIX NOMEPL 6Ce0CmBUe He2amugHO20 GIUAHUSL
9HepeemuKuy HA Kayecmeo ammocheproco 6030yxa 8 Yxpauue 6e3 yuema OyOywux pacxooos 3a
2002-2013 zz. konebnemcs 6 npedenax 1,6 — 4,5% x BBII, a ouanazon 0anHoU 6e1UtUHbL C YHEMOM
nomepws 6yoywux nepuodog cocmasisiem 2,0 — 6,2% k BBIL
Knrwouesvie cnosa: 3acpssnenue okpyscarowel cpeobvl, IHepeemuKd, GHeUHUe U30epPIHCKU,
IKCMEPHANUU, OYEeHKA NOmepb Kanumaia 300p08bs 4el08eKd.



