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The system of indicators for the economic evaluation of technogenic (man-
made) losses of economic activity has been investigated. The method of calculation of
indicators of technogenic damage-capacities has been proposed. Recommended
structure of direct technogenic damage-capacities is including the next components:
resource- (specific consumption of material resources), fuel- (specific consumption of
fuel resources), energy- (specific electricity consumption), water- (specific water
consumption), land- (specific land use for manufacturing), waste- (specific waste
generation), emission- (specific emissions generation), contaminated water
discharge- (specific contaminated water discharge generation), general damage-
capacities (specific technogenic losses associated with the loss and outgoings of
natural and financial resources or to shortfalls in the future) and more. The output
has been analyzed by the basic indicators of technogenic damage-capacity.

Keywords: fechnogenic (man-made) losses, the national economy, economic
evaluation, indicator system, technogenic damage capacity.

Introduction. The rapid development of the scientific and technological
progress increases the demands to the management of the national economy, which
will result in the need to solve problems is the rational management of natural
resources, environmental activities and determine their economic efficiency at the
national (macro) level. Solving these problems involves not only reduction of
environmental impact, but also creation of a favorable environment for greening
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production and implementation of green economy policies. National economy of
Ukraine requires a holistic way of forming the economic mechanism aimed at
developing complex of low-waste technologies and high-tech economy. Of particular
relevance there is the problem of economic evaluation at the macro level of damage
caused by pollution, deterioration of health, increased mortality, etc., described the
concept of technogenic (man-made) losses into the national economy.

Analysis of recent researches and publications. Theoretical aspects of
economic evaluation in the management of the national economy researched in the
papers of domestic and foreign scholars. In particular in the area of the losses
economy, economic evaluation studied by scientists and researchers from all over the
world, including the significant contribution made by Ukrainian scientists:
O. Balatskyy [1], L. Melnyk [2], Ye. Mishenin [3], Yu. Tunytsya [4], etc. Recently
there has been formed Lviv economic research under the guidance of
prof. Kuzmin O. [5] whose achievement are related with solution of the problems of
economic evaluation of man-made losses in the national economy and state regulation.

Previously unsettled problem constituent. Our studies show that in Ukraine
remains the immature indicator system of economic evaluation of man-made losses in
the national economy and unresolved issues of completeness and objectivity of the
existing profile parameters on the prediction of increasing the destructive impact of
economic activity on the environment and society.

Main purpose of the article. The theoretical foundations and applied problems
of an economic assessment of losses in the national economy determines the setting
of the following objectives:

1) to substantiate the theoretical bases of formation of man-made losses in the
national economy;

2) to propose a indicator system for economic evaluation of direct technogenic
damage-capacity and method of their calculation;

3) to analyze the output of goods and services for each economic activity (EA)
be the indicators of direct technogenic damage-capacity (resource, fuel, energy, water
damage-capacities, etc).

Results and discussions. The source of the formation of man-made damage into
the national economy is manufacturing, transport and the provision of some services
related to the collection and storage of waste, electricity, gas, steam and conditioned
air, etc. The consequences of human activities is the loss of non-renewable natural
resources, significant degradation of renewable resources, the accumulation of
hazardous waste and the resulting decline in the quality of human resources,
including their loss. The research of relationship of the output of goods and services
for each EA with expenses and losses caused by the output was conducted within the
national economy according to the State Statistics Service of Ukraine [6, 7]. Many
researchers in [8—10] used for economic evaluation of resources losses or expenses
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the specific indicators: resource, fuel, energy, water damage-capacities and others.

Based on the analysis of the known research results [1-10], we propose a
common indicator system for economic evaluation of man-made loss supplemented
by special indicators. These indicators characterize the use of resources (material,
energy, natural, human, etc.) during the production of goods and services and their
specific losses in the national economy in financial form. The proposed indicators can
be grouped into two types: direct and indirect damage-capacities. Our recommended
structure of direct technogenic damage-capacities is including the next components:
resource damage-capacities (specific consumption of material resources), fuel
damage-capacities (specific consumption of fuel resources), energy damage-
capacities (specific electricity consumption), water damage-capacities (specific water
consumption), land damage-capacities (specific land use for manufacturing), waste
damage-capacities (specific waste generation), emission damage-capacities (specific
emissions generation), discharge damage-capacities (specific discharges generation),
general damage-capacities (sector specific losses associated with the loss and costs of
material and financial resources or to shortfalls) and more. The method of calculation
of basic indicators of direct technogenic damage-capacities in the national economy
and the substance of the parameters is shown in the next formulas (1) — (5).

ResC =Res / GDP, (1)
FueC =Fue / GDP, (2)
EneC = Ene / GDP, 3)
WatC = Wat / GDP, 4)
GLoC = GLo / GDP, ®))

where ResC — specific consumption of material resource (by type) per unit cost
of output goods and services in national economy, measured in relative units, r.u.,
(UAH to 1 UAH production of GDP);

Res — the cost of using a particular type of material resource for the
production process (thous. UAH);

FueC - specific fuel consumption per unit cost of output (r.u.);

Fue - cost of fuel resources for the production process (thous. UAH);
EneC - specific consumption electricity per unit cost of output (r.u.);
Ene - cost of energy use for the production process (thous. UAH);

WatC - specific consumption of services for water and wastewater per unit cost
of output (r.u.);

Wat — cost of services of water supply and sewage consumed in the
manufacture and production (thous. UAH);

GloC - specific general direct losses in the national economy due to loss of
resources (natural, material, fuel, energy, raw materials, etc.) per unit cost of GDP (in
cost spending at intermediate consumption), (r.u.);
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Glo — general direct loss of resources due to production (in cost on
intermediate consumption) (thous. UAH);

GDP — amount of gross domestic product (thous. UAH).

The analysis of output in goods and services for every EA (by the NACE Codes)
was conducted by the method of calculation of indicators of direct technogenic
damage-capacity. Data are taken from data base published by the State statistics
services of Ukraine [6]. The processes of reproduction in the national economy have
been described by the ‘input — output’ matrix in the cost form for each EA in
accordance with the current classification of the EA (NACE-2010) [6, p. 43—49]. The
‘input — output’ matrix in the first quadrant (consumption) in columns displays the
cost structure of the gross output of goods and services for each EA in the structure of
expenses for certain species of products and services which are used in the production
process [6, p. 6-29]. Due to the formulas given in (1) — (5), it has been calculated the
composition of gross output of each EA according to the structure of consumption of
resources (specific general direct damage-capacity) that are consumed in the
production of goods and services (Table 1). The total (general) specific direct
damage-capacities of gross output of agriculture, forestry and fishery farms is
0,54 UAH to 1 UAH of output production (Table 1).

Table 1. The structure of specific direct damage-capacities of gross output for
each EA in 2012, in UAH. to 1 UAH. of output *

]\éAdCE The specific direct damage-capacities

of(iEZ Name of EA General Fuel — | Water and | Material
energic | wastewater | resource

A** | Agriculture, forestry and fishery 0,5373 0,0128 0,0017 0,5227
B Mining and quarrying 0,4316 | 0,1051 0,0031 0,3233
C Manufacturing 0,7377 | 0,0447 0,0050 0,6880
D Electricity, gas and water 0,6216 0,0516 0,0100 0,5600
E Water supply; sewerage, waste management 0,6545 0,1882 0,1132 0,3531
F Construction 0,7095 | 0,0058 0,0056 0,6981
G Wholesale trade, vehicles and motorcycles 0,4390 0,0136 0,0011 0,4242
H Transportation, warehousing, postal and courier activities 0,4860 0,0568 0,0027 0,4265
1 Temporary placement and organization of catering 0,4933 0,0391 0,0074 0,4468
J Information and telecommunications 0,5007 0,0190 0,0003 0,4814
K Financial and insurance activities 0,3750 0,0009 0,0002 0,3738
L Real estate activities 0,2923 0,0678 0,0092 0,2153
M Professional, scientific and technical activities 0,4898 0,0083 0,0013 0,4802
N Activities in administrative and support services 0,4892 0,0304 0,0289 0,4299
O Public administration and defense; compulsory social security 0,2327 0,0261 0,0058 0,2008
P Education 0,2517 | 0,0597 0,0060 0,1860
Q Health care and social assistance 0,2901 0,0387 0,0077 0,2437
R Arts, sports, entertainment and recreation 0,4079 0,0385 0,0039 0,3656
S Providing other services 0,2756 0,0209 0,0043 0,2503

* Author’s approach; ** The letter indicated NACE Code of EA

The most specific general direct damage-capacities observed in 2012 year for
the next EA: C — manufacturing (0,74 r.u.), D — electricity, gas, steam and air
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conditioning (0,62 r.u.), E — water supply, sewerage, waste management (0,65 r.u.), F
— construction (0,71 r.u.). The maximum cost of fuel and energy resources is in E —
Water supply; sewerage, waste management (0,1882 r.u.), minimum costs is in K —
Financial and insurance activities (0,0009 r.u.). Average cost of investigated
resources are 0,0436 r.u. There are 12 EAs where the fuel-energic damage-capacity is
below average value and 7 EAs where it is above average value. The same is true of
the use of water supply, sewage and waste management. The damage-capacities of
these resources is below the average value for the 17 EA and for 2 EA it is above.
Table 2 shows the structure to using different types of energy resources for each EA
of national economies in 2012 year.

Table 2. Structure of fuel and energy resources

by its type for each EA in 2012, in t. *
B C D F G 1 H K

Type of fuel A L (6] P Q R
Coal 62013] 700164] 30563184 40020832 14705 50312 3536 11621 305 13442 378454 108059 96793 4749
Coal and peat 3 6) 3178 6 - - - - - 81 1976 458 3920 -
Oil - 115044 3783768 - 2641 667 - - - - - - - -
Gas Condensate 113 121568 752215 438 - - - 121 - - - - - -
Natural gas 589335 2036612] 15644715 14212748 80723| 187238 30987 2072221] 9867 278202] 402283| 222661 213879| 39643|
Peat - 390992 19502 188 - 19 - 120 - - 607 35 1775 -
Firewood for heatin. 18404 1228 277776 68492 54601 12556( 2205 34258 133 12177215215 133809 80523| 15619
Coke of coal - 153635 16135974 346 6 14 - 184 - - - e 3
Gasoline engine 203318 39612 1535575 71469 54081 106935 3558 112018 17932 51861 54135 16067 46880 21325
Gas oil 1321638 391194 800768 57473 246722 256481 3071| 1261460 9875 41234 16024 8231 9229 38851
Kerosene 69) 3359 9707 194 224 793 - 306020 1798 116§] 649 - 116
Oils heavy 1397 10769 166420 83620 10451 760 104 38677 18] 3767 5631 2100 3171 286
Propane&butane 1q. 17885 1788 41429 21238 3212 24598 618 1292§] 77 2899 1390 555 2843] 2725
Carbohydrates gases 4 1] 271515 - 3 3 - 6 - - - - - -
quell, paraffin, B 3 1814 B 1 B B B B B B B B B
mineral wax
Briquette of fuels 2 18] 990 244 - - 7 3 - - 834 27, 399 -
Briquettes of peat 1558 2141 4334 2971 5 714 236 1094 23 365 45350 8678 8392 515
Bitumen. and shale 1076 18178 55680 606 18591 1 45295 - 25 - 1 1| 427
Cox oils. and shale - 9 35771 - - - - 1 - 4 - 25 160 -
Qils and Fluids 25957 23744 165609 73020 44220 1215 9 24752 29 690 352 133 - 891
Oil waste 26 487, 15933 228 14 3 - 1214 - 12| 4 - - 3]
Motor oils - 16 7348 - 4 - - 200 - 4 - - - -
Stone — coal gas - - 7386123 3467 4 - - - - - - - - -
Blast furnace gas - 27809 41215154 - - - - - - - - - - -

* Author’s calculated by source [7].

The largest volume of fuel and energy resources recorded in manufacturing and
production and distribution of electricity, gas and water. The largest volume of fuel
resources in the national economy is identified for natural gas and motor gasoline
(table 2).

Consequently, the processing industry (C) is the most used fuel and energy
resources. The resource use is 11889.45 thousand tons of conventional fuel that the
percentage is 63.37%. The production and distribution of electricity, gas and water
(D) consumes half the fuel and energy resources. The resource use is 54553.63
thousand. tons of conventional fuel that the percentage is 29.08% (Tabl.2). The
financial and insurance activities (K) consumes the lowest fuel and energy resources,
where consumption of these resources is 38.25 thousand tons of conventional fuel, as
a percentage — about 0.02%.
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Conclusions and further researches directions. So, the proposed method of
calculating direct technogenic damage-capacity forms the methodological and
information basis for economic evaluation of quantitative and qualitative analysis of
the impact hazard to the environment and people, and to calculate indicators of
technogenic damage-capacity as a whole national economy, and its economic
activities. We also proved the theoretical aspects of the formation of man-made losses
in the national economy and their quantitative (technogenic damage-capacity). It has
been analyzed the output of goods and services by indicators of direct technogenic
damage-capacity (specific resource, fuel, energy, water damage-capacities, etc).

The work on forecasting future technogenic damage-capacity should continue in
the direction of application possibilities of fuzzy sets as modern mathematical tools to
describe the phenomena of incomplete data and under uncertainty.
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CHUCTEMA IOKA3HHUKIB EKOHOMIYHOI'O OIIIHIOBAHHS ITPSIMOI TEXHOT'EHHOI
3BUTKOEMHOCTI B HAHIOHAJIBHOMY I'OCITIOJAPCTBI
Byoank Mupociasa IBaniBHa
Kanouoam Qizuko-wamemamuyHux HAyK, 00UeHn, 0oyenm Kagheopu meneoyncmenmy i
MIDHCHAPOOHO20 NIONPUEMHULMEA, 0OKHLOPAHM
Hauionanvnuii ynieepcumem «/Ivgiecoxa nonimexnixa», Ykpaina
Hocniooceno cucmemy NOKA3HUKIE €KOHOMIYHO2O OYIHIOBAHHSI MEXHO2EHHUX (AHMPONO2EHHUX)
30UmMKi6 OJisl KOJHCHO20 8U0Y eKOHOMIYHOI OINbHOCMI. 3anponoHo8ano memoo po3paxyHKy HOKA3HUKIE
mexHo2eHHol 30umrkoemHocmi. Pexomenoosana cmpykmypa npsamoi mexHo2eHHoi 30UmMKOEMHOCMI
CKA0AEMbCs 3 MAKUX KOMNOHEHMIB: pecypco- (MUMoMi 8UmMpamu MamepiaibHux pecypcie), naiuo-
(numomi eumpamu NaIU8HO-eHepeeMuUYHUX pPecypcia), eHepeo- (Numomi eumpamu eieKkmpoenepeii),
6000~ (NUMoOMe CNoNHCUBAHHSA 800U), 3eMie- (RUMOMe GUKOPUCTIAHHS 3eMi Ni0 6UPOOHUYMBO), 8i0X000-
(numome ymeoperHs 8i0x00i8), 8UKUOO- (numome YmeEOpeHHs 8UKUOig), CKUOO- (numome YmeEOpeHHs
CKUOiB), 3acanbHa 30UMKOEMHICMb (NUMOMI MEXHO2eHHI 30umKu, nos'a3awi i3 empamoil ma
sumpamamu. NPUPOOHUX i (PiHaHCOBUX pecypcié abo ix HeOOOMPUMAHHAM 6 MAaubymuboMmy) i m.o.
IIpoananizosano unyck mogapie i NOciye 3a OCHOBHUMU NOKA3HUKAMU MEXHO2EHHOI 30UMKOEMHOCI.
KurouoBi ciioBa: mexnocenni (aumponozenni) 36umku, HayionaibHe 20CNO0APCME0, eKOHOMIYHe
OYIHIOBAHHS, CUCTEeMA NOKAZHUKIG, MEXHO2eHHA 30UMKOEMHICMb.

CHUCTEMA IIOKA3ATEJIEIl 9)KOHOMUYECKOI OLEHKH IPSIMOM TEXHOT'EHHOH
YIIEPEOEMKOCTH B HAIIMOHAJIBHOM XO3SIMCTBE
Byo6absik Mupociaa IBanoBHa
Kanouoam uzuko-mamemamudecKux HayK, 00ueHm, 0oueHm Kageopvl MeHedHcMenma u
MeIHCOYHAPOOH020 NPEONPUHUMAM E/TbCM 8A
Hayuonanonwtit ynueepcumem «/Ivéo6ckan nonumexnuxa», Ykpauna
Hccneoosano cucmemy nokazameneti 5JKOHOMUHUECKOU OYEHKU MEXHOLEHHO20 (AHMPONO2EHH020)
yuepba 011 8u008 dKOHOMuUYecKkol OeamenrvHocmu. IlIpednosiceno memod pacuema noxazameet
mexHo2enHou ywepboemkocmel. Pexomenoyemas cmpykmypa npamou mexno2eHHoOu yujepboemKocmu
cocmoum u3 cnedylouux KOMHOHEHMO8: pecypco- (YOenbubvlli pacxo0 MamepuaibHblX pecypcos),
MONAUBO- (YOeNbHbIL PAcxo0 MONJIUBHO-IHEPSeMUUEeCKUX pecypcos), SHepeo (VOenbuwlll pacxoo
IIeKMpO3HepauUL), 8000~ (YOerbHblll pacxod 800bl), 3emie- (YOelbHoe UCNONb308aHUe 3eMAU NOO
npou3800cmeon), omxodo- (yoeibHoe o0bpazosanue 0mxo008), 8vblOpoco- (VoenbHoe 0bpazosanue
8b10poco8), cbpoco (ydenvHoe 0bOpazoeaHue cOpocos), obwas ywepboemkocms  (yOenbHbll
MexXHO2eHHbIU Yuepo, c8A3aHHbII ¢ nomepell U pacxo0amu NPUPOOHBIX U PUHAHCOBLIX PECYPCO8 UM UX
Hedononyuenuem 6 0yoywem) u m.0. llpoananuzupoean 6bINYCK mMoeapos u yciye N0 OCHOBHLIM
NOKA3amensm mexHo2eHHOU yujepboemMKoCmiu.
KitoueBble ¢JI0Ba: mexHO2eHHbIN  (AHMPONO2EHHbIN) Yujepd, HAYUOHATbHOE XO3AUCMEBO,
IKOHOMUYECKAS OYeHKA, CUCmeMa noKazamerell, mexHO2eHHAs YWepOoemMKoChb.



