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Introduction. It is the worldwide fact, that the questions of economic growth and environment are
closely connected. Since 1755, when T. Nuikman created the steam engine (KKD was less, weight was huge),
despite of non-relating from the natural phenomenon, that engine needed to use the fuel. Even that period of
technology development had the huge impact on the environment. Thus, the hundreds steam engines leaded to
the degradation of living conditions in the city provoked by the huge emission of the steam. In the modern
world traditionally countries used the thermal, hydro and nuclear electric plants, and the last year the renewable
energy has been developing from year to year.

Each above-mentioned type of electricity has the strength and weakness sides. In addition, each type
has the corresponding impact on environment. At the first stage the renewable energy is determined like an
instrument which doesn’t have the negative impact on environment, doesn’t use the exhaustible resources.
From the other side, in nowadays the new negative impact has been already identified due to using the
renewable resources.

The results of analysing showed, that the huge share of Ukrainian energy is generated by the thermal
and nuclear energy. In this case the thermal energy produced the most part of emissions. Thus, this paper
devoted to analysing the volume of emission from the thermal electricity station. The objective analysing of
the volume and structure of impact give opportunity to develop the optimal way of energy transformation from
the damaged to the ecological oriented.

Literature review. The questions of optimization the energy production was analysed by the use range
of scientists. Thus, Maliarenko and Sherbak [1] analysed the volume of the production and consumption in
Ukraine of the following resources: oil, gas, coal and etc. They approved, that it is necessary to develop the
electricity system of Ukraine. Besides, Ukraine should decrease the consumption of natural gas and decrease
the coal and renewable energy.

At the same time, Veklych and Shlapak [2] analysed the dynamic of the clean internal product which
corrected by the ecological damage from the air pollution by the thermal power stations in Ukraine. The
highlighted, that Ukrainian green GDP was 95.4% from the traditional assessment. Thus, above mentioned
percentage is the “green price” of the strategy to increase GDP without estimating of the ecological factor on

! This research was funded by the grant from the Ministry of Education and Science of Ukraine
(Ne g/r 0117U003932).

28 | #4 [N Economics and Region Ne 2 (69) — 2018 — PoitNTU _ |




R Po3eumok npodyKmueHuUX cun i pezioHanbHa eKOHOMiKa

the national economy function. The same findings were received by O. Kubatko [3]. In his work, he calculated
the lost GDP from the environmental pollution and compared it with environmental taxes.

It should be underlined, that a lot of scientists analysed the energy consumption structure at the national
level [4] and at the companies [5].

Problem statement. Thus, with the purpose to analyse and to indicate the further directions of the
Ukrainian energy sector it is necessary to analyse the structure of energy consumption taking to account the
season fluctuating. The findings give the opportunity to estimate the impact of the energy production on the
environment.

Basic materials and results. In this article the Ukrainian official statistics datasets were used. The
authors analysed the using structure of the energy resources for the thermal electricity power station on the
2013-2017. On base of the findings and calculation methodology the authors analysed the volume of emission
of the damage contaminant to the air from the natural gas and coal using.

With purpose to implement the ecological oriented development it should be taken to account the
effectiveness of the energy resources and its ecological effect. The results of analysing showed that coal and
natural gas are the main sources of pollution in Ukraine. Noticed, the structural proportion between coal and
natural gas has the season fluctuations. Thus, in summer the natural gas — 22-25% from the total using of the
energy resources, but in winter it equals 50%, figure. 1.
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Figure 1 — using of the natural gas in Ukraine 2013-2017, million m3 [7]

From the other side the volume of coal consumption doesn’t have the significant correlation from the
season, but the share is changing from 45% in winter to 70% in summer, fig. 2. We can assume, that the most
part of Ukrainian heating system uses the natural gas and at the same time coal uses in the most daily grind,
productions and others spheres.
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Figure 2 — The using of coal, thousands of tons, 2013-2017 [7]
The results of statistics data showed that the Ukrainian energy consumption is decreasing during last
five years and has the stabile tendency of reducing, figure 3. The main reason of that tendency is increasing
the price for the energy resources, including coal and natural gas.
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According to the Government Ukrainian Statistics and the methodology of calculation of the air
pollutions and greenhouse emissions from the stationary sources, the gross emissions to the air could be
calculated by the following formula [8]: (1)

E] = 10_6 * k] * Bi * er (1)

, where E j — gross emission of the j damage contaminant during the burning of the / fuel for the year, t;

k - emission of j contaminant for i fuel, g/MJ;
B; — using of I fuel during the year, t;
er — the lowest working calorific value of I fuel, MJ/kg.
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Figure 3 — The volume of energy consumption [7]

The main contaminant which polluting the air during coal and gas consumption are: CO, CHy, N, O,

C, SO,, CO, and nonmethane volatile organic compounds (NVOC). The emission coefficient changed
depends from the type of energy fuel for each contaminant, table 1. Thus, the findings showed the most volume

of pollution was been by the C, CO,SO, and CO. It should be underlined, that all above mentioned
greenhouse gases have the negative impact on the healthy. In this reason, them are included to the base of
ecological taxes which paid by the energy production companies (who uses the coal and natural gas). Noticed
that this emission coefficients use only for the stationary sources of pollution (table 1).

Table 1
Emission coefficients by the types of contaminant, g/GJ [6]
Contaminant Coal Natural Gas
CcO 1871,5 248,75
Co, 93740,0 58748,13
CH 4 1,0 1,0
N,O L4 0,1
NO, 100,90 64,311
SO, 2506,0 -
NVOC 600,0 -
C 2305,9 -

Using the data from the table 1 and formula 1 the authors calculated the volume of pollution for each
contaminant depends on the fuel’s type. Comparing coal and natural gas, the authors made conclusion that the

coal is the more environmentally harmful than natural gas. Only CO- emissions from the coal using were
higher than the fatal emission from the natural gas using. The statistics dataset showed that the emissions from
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using of the energy resources has been decreasing continuously correspond to the decreasing of volume
consumption of the traditional energy resources.

It should be underlined that spreading and implementing the renewable energy resources will be allowed
increasing the volume of energy production (directly) and decreasing the volume of environmental pollution
(indirectly). Thus, one solar energy station with power 10 kWt*hours produces 10 200 kWt*hours/year, it’s
indirectly replace the traditional energy resources. As we wrote above the most part of Ukrainian energy was
produced by the thermal (used coal and natural gas) and nuclear (as a consequence — huge radiation) power
stations. It is noticed that during last year nuclear power station generated more than 50% of whole energy
production. It could be explained by the decreasing the volume of deliveries of natural gas and increasing the
costs of coal.

Po3eumok npodykmueHuXx cus i pe2ioHasibHa eKOHOMiKa

Table 2
The findings of the polluters’ volume pollution according to the proposed method, thousands of tons
| 2013 | 2014 | 2015 | 2016 | 2017
Coal

CO 2 711,59 2 148,51 1 773,64 2 044,30 1 690,71

Co, 135 818,48 | 107 614,73 88 838,51 102 395,05 84 684,57

CH, 1,45 1,15 0,95 1,09 0,90

N,O 2,03 1,61 1,33 1,53 1,26

NO, 146,19 115,83 95,62 110,22 91,15

SO, 3 630,91 2 876,92 2 374,97 2 737,38 2 263,92
NVOC 869,33 688,81 568,63 655,40 542,04
C 3 340,98 2 647,20 2 185,33 2 518,80 2 083,15
Total: 146 520,96 | 116 094,75 95 838,97 110 463,77 91 357,70

Natural Gas

CO 397,05 334,57 261,77 263,40 258,85

Co, 93 772,15 79 015,48 61 822,39 62 207,74 61 133,13
CH, 1,60 1,34 1,05 1,06 1,04
N,O 0,16 0,13 0,11 0,11 0,10
NO, 102,65 86,50 67,68 68,10 66,92
Total: 94 273,60 79 438,02 62 152,99 62 540,40 61 460,05

Calculated by the authors

The results of analysing showed that industry, households and transport were the main energy
consumers, table 3. From the other side, these three economic sectors provoked the huge level of the
greenhouse emissions.

Table 3
Final energy consumption, thousands of t.u.e. [10]
Economics sector 2010 2011 2012 2013 2014 2015 2016
Industry 25327 26253 24845 21864 20570 16409 14955
% 34,2 34,6 34,0 31,4 33,5 32,3 29,0
Transport 12627 12611 11448 11280 10327 8750 9165
% 17,1 16,6 15,7 16,2 16,8 17,2 17,7
Households 23813 23604 23466 23495 20384 16554 17586
% 32,2 31,1 32,1 33,8 33,2 32,6 34,1
Services 4643 4802 5037 5745 4663 3838 4856
% 6,3 6,3 6,9 8,3 7,6 7,6 9,4
Agriculture, forestry | 2036 2246 2195 2242 2016 1961 2142
and fish
% 2,8 3,0 3,0 3,2 3,3 3,9 4,1
No energy using of | 5547 6008 6116 4932 3500 3318 2910
energy
% 7,5 7,9 8,4 7,1 5,7 6,5 5,6
Total 74004 75852 73107 69557 61460 50831 51645
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The spreading of renewable energy could decrease the volume of pollutions and be the base for the
ecological oriented development. According to the official datasets renewable energy produced 1.56 billion of
kWt*h (0,86%) in 2014. There is at the simple way to calculate (using the data from the table 4) the damage
for the environment from the energy production. According to the findings, the renewable energy got
opportunity to avoid polluting the environment approximately by 50 thousand tons and 27.22 million UAH of
economic damage.

Table 4
CO2 in Ukraine [6, 11]
The volume of gl(l)ez volume of % of CO2 emission
Year greenhouse emissions, i in the whole energy
thousands  of .
thousands of t.u.e. production
tons
2000 470107,957 320902,837 39,62
2005 434668,759 333876,683 29,02
2010 393092,0594 304643,359 29,42

The results of analysing showed that that tradition methodology to estimate the potential profit from the
renewable resources takes to account only economic factors (volume of energy multiple by price) but doesn’t
take to account the ecological benefits.

Conclusions. The findings showed that thermal power stations which used coal like a main source are
the main polluters in Ukraine among the energy sectors. Thus, the results showed that using of coal has already
become not only ecological damage, but non-effective from the economic point of view.

Moreover, the traditional methodology to calculate the benefits of renewable energy takes to account
only economic parameters excluding the ecological factors. It could be explained by the decreasing the
economic attractiveness due to calculating the ecological side. In this case, it is necessary to adopt the existence
methodology of calculating with purpose to estimate all direct/indirect, positive/negative economic and
ecological factors under the assessment of renewable energy effectiveness. As a result, the methodology of
indicating the ecological tax should be changed corresponding.
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YIK: 502.131.1(477):502.3:621.311.22

MaBauk AnaroJiii BoronumupoBu4, acucrenT. JIabsoB Ogekciii BateHTUHOBUY, K.C.H, JOIEHT
Kadenpu eKOHOMIKH, MiAIPUEMHHUIITBA Ta OizHec-aaMiHicTpyBanHs. Unurpun Ouena FOpiiBHa, k.¢.H, 10EHT
Kadenpu eKoHOMIKH, MANPUEMHHUITBA Ta Oi3Hec-aaMiHicTpyBaHHs. IliMmoHenko Tersina BonogumupiBha,
K.€.H, CTapIMi BUKIana4d Kadeapy SKOHOMIKH, MiIMPHEMHHUIITBA Ta Oi3Hec-aaMiHicTpyBaHHSI. CyMChbKUH
nepkaBHUI yHiBepcuTeT. EHepreTnuHuii cekTop YKpainu: ekosioro-ekoHomiuni ocodausocti. Ctarts
IPUCBSAYCHA aHalli3y BHKOPUCTAHHIO CHEPIETUYHOrO PeCypciB B VYKpaiHi. Y Wil CTaTTi BHKOPUCTaHI
pralHCI)Kl odiwiiiHi crarucrnyni Jaui. IIpoaHanisyBaiy BUKOPHCTAaHHs CTPYKTYPH €HEPropecypeiB s
TEIJIOBOL eJIeKTpOCTaHHII Ha 2013-2017 pp. Ha ocHOBI pe3y/bTartiB i METO/IMKH PO3PaxyHKy MpoaHaIi3yBaiu
o0CsT BUKU/IIB 336pyz[H1010q1/1x pedoBUH B atMocdepy 3 MPUPOAHOTO Ta3y 1 BYTiJlIs.

3 Meroro peamisallii €KOJIOro-OpieHTOBAHOrO PO3BUTKY HEOOXiIAHO BPaxoBYBAaTH e(pEKTHBHICTH
EHEPropecypCiB i HOro exoJoridHui eeKr. PesynbraTn aHanisy mokasany, 1o BYriuld i NpUpOAHUH ra3 €
OCHOBHUMH JpKepenaMu 3a0pyaHeHHs B YkpaiHi. [lomiueHo, mio CTpyKTypHa YacTKa BYTULIS 1 IPUPOAHOTO
razy KOJNWBAa€TbCA B CE30HHMX KoMMBaHHAX. CIil MiOKPECIUTH, IO TOMWPEHHS Ta BIPOBAJHKEHHS
BITHOBJIIOBAHMX JIKEPENI €HEeprii J03BOJUTH 30UIBIIUTH 00CAT BUPOOHHUIITBA eHeprii (Oe3mocepenHbo) i
3MEHIIUTH 00CAT 3a0pyJHEHHS HaBKOJIMIIHBOIO CEpe/OBHUINA (OMOCEepeKOBaHO). TakuM YHHOM, OIHA
COHsSIYHA eHeprocTaniis notyxHictio 10 kBt * ron Bupo6isie 10 sik 200 kBT * ron / pik, BOHa TOOIYHO 3aMiHIOE
TpaJUIiiHI eHepreTHYHi pecypcH. SIK My Mucaliy BUllle, OLTbIIa YacTHHA YKPATHCHKOT eHeprii MpoBOIUIIACS
TEIJIOBUMH (BUKOPUCTOBYBAaHMMH BYTUIBHHMH 1 TPUPOMHUMH Ta3aMH) 1 sIepHHMHU (K HACHIIOK -
BEIMYC3HUMHU paaialliiHUMH ) eﬂeKTpOCTaHHiHMI/I Bigznavaerscs, mo B mMunyiaoMmy pori AEC BupoOuia
nonazn 50% ycporo BUnoOyTKy eHeprii. Lle MoXkHa IOsCHUTH 3MEHILIEHHAM 00CATY MOCTABOK PUPOHOTO razy
1 30UnblIeHHAM BapTOCTi Byrimis. Tak, aHami3 JMHAMIKM BUKOPUCTaHHs MATMBHUX PECYPCIB MOKA3aB, IO
CHEePreTUYHOMY CEKTOpY (BI/Ip06HI/IHTBy Ta CHIOKMBAHHIO) YKpaiHi MPUTAMAHHI CE30HHI KONMBAHHS. 3 iHIIO
CTOPOHH, PE3YJIBTATH JOCIIUKEHHS TATBEPUKYIOTh BUCYHYTY TilIOTE3Y, 110 HaI/I61JII)IHI/II/I eKo JleCprKTI/IBHI/II/I
BIUIMB 3/IIHCHIOETHCS TEIUIOCIEKTPOCTAHIIIIMH MTPH BUPOOHUIITBI €HEPTii 3 KaM’sIHOTO BYriuis. Y 3B’s3KY 3
UM HEOOXITHMM € 3aMIIEHHS BUPOOHHUIITB, III0 BUKOPHUCTOBYIOTh KaM’sSHE BYTULIS Ha OUIBII €KOJOIO-

OpIEHTOBHI PECypCH, y TOMY YHCII BiIHOBIIIOBAIIBHI JUKepela eHepril. ¥ 1boMy HAIpPSMKy, 3MiHa CHCTEMH
€KOJIOTIYHOTO ONMOJATKYBAHHS MOJKE BUCTYIIATH IHCTPYMEHTOM MOTHMBALIi IOMIMPEHHS BITHOBHUX JUKEPE
eneprii. IIpy 1bOMY NOUINBHMM € BPaxyBaHHs CE30HHMX KOJIMBaHb Ta €KOHOMIYHY OLIHKY €KOJIOrYHOro
30MTKY Bill BAKOPHCTAHHS TPAIHULIHIX JUKEPE CHEepril.

Kniouogi cnosa: exonoro-opieHTOBHUH PO3BUTOK, CHEPTETHYHNN CEKTOP, HABKOJIMILHE CEPE/IOBHILE,
MaJWBHI peCypCcH, BiTHOBIIIOBAJIbHI JKepela eHeprii.
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Cymckoit rocyIapCTBEHHBIN YHUBEpPCUTET.
DHepreTuyeckuii  CeKTop  YKpauHB:  IKOJIOro-
€KOHOMMYECKHE 0COOEHHOCTH. B cTaTbe
MIPOAHATIU3UPOBAHO (yHKIIMOHHPOBaHHE
SHEPreTUYecKoro phlHKa B YKpaumHe. Tak, aHamu3
JMHAMHKH HCITOJIb30BaHUSI SHEPETETHIECKUX PECYPCOB
ToKas3ail, 4TO SHEPreTHYECKOMY CEKTOpY
(IpOM3BOAICTBY M TMOTpPeOJICHUIO) YKpauHa HPUCYIIH
ce30HHbIe Konebanus. C Ipyroil CTOpOHbI, pe3ynbTaThl
WCCIIEIOBAHMS TTOATBEPKAAIOT BBIABUHYTYIO TUIIOTE3Y,
4T0  HaumOOJBIIOE  DKOAECTPYKTHBHOE  BIIMSHUE
OCYILIECTBIISAETCS TEIUTOAJIEKTPOCTAHIIUSIMHU pu
MIPOU3BOJICTBE SHEPTUHU U3 KAMEHHOIO YIiisl. B cBsi3u ¢
9TMM  HEOOXOAWMO  3aMelleHHe  I[IPOHM3BOJICTB,
WCIIONB3YIOMIMX ~ Yroib ~ Ha  Oojee  9KOJOro-
OpPHEHTHPOBAHHBIE MCTOYHHKH DHEPIUHU, B TOM YHUCIE
BO30OHOBJIsIEMble. B 3TOM HampaBieHUH, M3MEHEHUE
CHCTEMBI HKOJIOTHYECKOTO HaJIOTOOOJIOKEHHS MOXKET
BBICTYNATh WHCTPYMEHTOM MOTHBAILIUH
pacrpocTpaHeHuss ~ BO30OHOBIISIEMBIX ~ HCTOYHHKOB
sHeprud. [Ipu 7ToM HEOOXOIUMO YUUTHIBATH CE30HHBIX
KoJieOaHHsl 1 SKOHOMHUYECKYIO OIIEHKY 3KOJIOTHYECKOTO
yiiep6a oT HCTIONb30BaHUS TpaaUIUOHHBIX
HCTOYHHUKOB SHEPTUH

Knrouegvle cnosa: >K0I0r0-OPHEHTHPOBAHHOE
pa3BUTHE, DHEPIeTHYECKHH CEKTOp, OKpyXaromas
cpena, TOIUIMBHBIE  PECYpPChl,  BO30OHOBIISIEMBIE
WCTOYHUKU SHEPTUH.
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