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Statistical Assessment of Air Emission of Dangerous Substances from
Agricultural Activities: the Regional Aspect

Results from a statistical assessment of emissions of dangerous substances from agricultural activities of
enterprises by region and natural-economic zone of Ukraine are shown. A statistical analysis of emissions of
dangerous substances from agricultural activities of enterprises is made by natural-economic zones: Steppe,
Forest-Steppe, and Polissia. Ranking of regions by number of agricultural enterprises with emissions of
dangerous substances and by scope of emissions is made. It is found that the largest scopes of emitted dangerous
substances are generated by enterprises located in Forest-Steppe economic zone of Ukraine.
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The process of agrarian and land reform has been
on in Ukraine for decades. Reforms in the Ukrainian
agricultural sector could generate the positive dynamics
in agricultural production, but with the by-side effect
of the increasing scopes of emissions of dangerous
substances from agricultural activities. Environmental
protection and reduction of dangerous pollutions from
agricultural business is a priority problem of today. The
loss of motivation for environment-friendly activities at
agricultural enterprises is an inevitable result of weak
information support and unsettled legal regulation.
Agricultural production depends on the climate. As
regards Ukraine, the borders of natural and climatic
zones traditional for Ukraine are constantly changing,
affecting the productivity in agriculture and forcing
producers to rapidly change specialization. Studies of
the structure of dangerous emissions from agricultural
activities by natural-economic zone are of importance,
as users in a transformation economy need quick and
high quality statistical data, including the one on
scopes of emissions of dangerous substances from
agricultural activities by industry, natural-economic
zone and category of enterprises. This determines the
relevance of studies devoted to statistical assessment
of respective indicators.

Issues related with agricultural activities and their
environmental effects are addressed by Ukrainian
economists such as B. Danilishyn, O. Demianyuk,
S. Dorohuntsov, V. Heyets, M. Khvesyk, Yu. Lupenko,
V. Messel-Vesyeliak, A. Polyovyi, P. Sabluk, V. Semenov,
I. Sivachenko, S. Stepanenko, O. Tatariko, V. Tretiak,
V. Fedoriak, M. Fedorov. Problems of statistical
assessment of agricultural activities at enterprise
level are dealt with V. Danylko, S. Herasymenko,
A. Holovach, O. Osaulenko, N. Parfentseva, A. Yerina.
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It should be noted, however, that the problem of
statistical assessment of environmental effects from
agricultural activities of enterprises, including analysis
of air emissions by natural and climatic zone, is yet
to be solved. Studies of its solutions are becoming
increasingly important for the environmental policy,
because results of a comparative statistical analysis
of agricultural production by natural-economic zone
enable for taking sound environmental policy decisions.

The article’s objective is to assess emissions of
dangerous substances, caused by agricultural activities
of enterprises, by natural-economic zone of Ukraine.

The strong emphasis in made on the protection
and effective use of natural resources in the Strategy of
State Environmental Policy of Ukraine till 2020. First
and foremost, it refers to the 5 to 10 percent reduction
of arable lands in the regions by exclusion of slopes with
steepness of more than three degrees and lands in water
protection zones from the arable lands; conservation
of degraded, unproductive and industrially polluted
agricultural lands, with their subsequent foresting
in Forest and Forest-Steppe zones and planting
meadows in the steppe zone. But the tillage area and,
consequently, the cropland area have nevertheless been
increasing year by year. Statistical indicators assessing
the environmental component of agricultural activities
at enterprise level have obvious scientific interest,
because the uncontrolled use of land resources, mass-
scale applications of mineral fertilizers and means for
plant protections, use of big agricultural machines on
the fields and the boosting output of cattle-breeding
sector are factors increasing air emissions of dangerous
substances in Ukraine and its regions.

The increasing scopes of agricultural production
aggravate environmental problems. As shown in [1-3],
they arise from the progressing air pollution and the
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depletion of nearly all the natural resources. A primary
objective for the forthcoming period is to implement
targeted measures aimed to balance the development
of territories and set key economic proportions through
sound, effective and innovation-driven economic
policy and essential improvements in the existing
management system.

The environmental
following components:

—  water (fresh and sea water);

— air;

—  flora, fauna;

— land (ground and bowels);

— municipalities.

Statistical assessment of environmental problems
can be combined in the two approaches:

1. Assessment of the environmental protection:

— air;

—  water;

— land.

2. Assessment of human effects for the
environment and the resulting environmental change.

Given the limited statistical data, we have
conducted a statistical assessment by use of air
indicators measuring dangerous emissions from

the
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agricultural activities of enterprises by region and
natural-economic zone.

The following natural-economic zones historically
exist in Ukraine: Polissia, Forest-Steppe, Northern
Steppe and Central Steppe, foothill and highland
areas of Carpathians. They differ by climatic, soil
and economic conditions, land endowment of the
population, which, in overall, has direct or indirect
impact on the pattern of agriculture development in
Ukraine.

Because the boundaries of natural-economic zones
do not always coincide with the boundaries of regions,
the abovementioned zones in Ukraine are combined in
the following three: Steppe; Forest Steppe, and Polissia
that includes foothill and highland areas of Carpathians
[4, p. 41-42].

Emissions of dangerous substances are not only
an indicator measuring environmental effects from
agricultural activities of enterprises (see Figure 1,
constructed by the author by data [5; 6]). Their
scopes and share in the total dangerous emissions, and
the quality of their recording largely determine the
indicators of environmental activities of agricultural
enterprises. By data from the State Statistics Service
of Ukraine, 81587.6 tones of all the categories of

Chernihiv 10897,7
Cherkasy 11238,7
Vinnytsia 214255
0,0 5000,0 10 000,0 15000,0 20000,0 25000,0
Tones

Fig. 1. Emissions of dangerous substances from agricultural activities of Ukrainian enterprises, 2016, tones
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dangerous substances were emitted in the air by
agricultural enterprises of Ukraine in 2016.

The scopes of emissions of dangerous substances
are a key indicator describing the environmental
effects of agricultural activities of enterprises. It can be
seen from Figure 1 that the largest scopes were emitted
by agricultural enterprises of Vinnytsia region, and the
smallest ones were recorded in Zakarpattia region.
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The largest number of agrarian producers emitting
dangerous substances was recorded in Chernivtsi
region (193), and the smallest one was in Zakarpattia
region (4) (see Figure 2, constructed by the author by
data [5; 6]).

Theregional distribution of agricultural enterprises
emitting dangerous substances is uneven because
only the enterprises for which emissions of dangerous

10897,7
11238,7
21425,5

0,0 5000,0

10000,0

15000,0 20000,0
Tones

25000,0

Fig. 2. Numbers of agricultural enterprises in Ukraine emitting dangerous substances,
by region, 2016

substances the official record is kept are included in the
observation sample [7; 8; 9].

Figure 3 (constructed by the author by data [6;
10]) shows the dynamics of emissions of dangerous
substances by agricultural activities of Ukrainian
enteprises, by main category of polluting substances.
The largest air emittion was ammonia and carbon oxid.

The most significant pollutant by the volume
is carbon dioxide (CO2), whose emissions in 2016

amounted to 878461.6 tons. The distribution of
emissions of carbon dioxid by Ukraninian region in
2016 is shown in Figure 4 (constructed by the author
by data [5; 6]). In the period under study, the largest
share of CO2 emissions was recorded for agricultural
enterprises of Vinnytsia region, which accounted
for more than one fourth of the total emissions (26
percent), whereas Cherkasy and Kyiv regions emitting
13 and 11 percent respectively, that is some less.
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Fig. 3. Emissions of dangerous substances in the air from agricultural enterprises,
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The air pollution by degree of chemical danger
for a human takes the top position and has severe
negative effects for all the environmental components.
According to the data from scientific research, air
emissions contribute in 80 to 90 percent of the total
cancerogenous and non-cancerogenous risks caused by
pollution effects.

As noted above, a major part of environmental
problems caused by air pollution in regions originates
from agricultural sector, namely, due to emissions of
methane and ammonia from:

— intestinal fermentation of animals;

—  formation, storage and use of dung;

—  milk cows;

—  other categories of cattle;

—  broilers.

The distribution of emittions of dangerous
substances such as methane and ammonia, by natural-
economic zone, region and source in 2016 is shown in
Table 1 (computed and constructed by the author by
data [5; 6]).

Table 1
Scopes of emittions of methane and ammonia by natural-economic zone, region and source, 2016
Average Scopes of emissions from, ton
Resi Numbletr of | emission ' . other
gion grglzleil;rilslzi enteI:'(;)l;ise, fei‘rlll‘iifl‘:tléiltzil})n dung broilers | milk cows | categories
ton of cattle

Dnipropetrovsk 28 54,93 478,57 861,21 8,10 3,91 0,77
Donetsk 29 50,00 836,84 71,54 2,32 75,47 -
Zaporizhzhia 34 38,48 723,88 254,91 - 227,40 1,40
Kirovohrad 48 15,10 455,44 127,18 - 23,53 12,89
Luhansk 24 25,00 99,67 73,98 - 13,74 23,42
Mykolaiv 43 18,80 109,93 268,36 - 58,01 14,86
Odesa 52 13,25 276,74 174,38 - 127,03 80,78
Kherson 25 30,73 552,04 159,64 - 163,59 166,43
Steppe zone 283 30,79 3533,08 1991,20 10,42 692,68 300,55
Vinnytsia 85 252,07 2385,87 15222,36 231,58 960,24 744,82
Kyiv 73 74,93 3806,11 342,7 1731,16 466,61 36,35
Poltava 85 88,54 4591,82 1787,58 - 1962,17 1783,95
Sumy 53 22,16 251,03 181,59 - 121,62 24,54
Ternopil 73 31,62 917,36 760,87 5,60 223,59 362,48
Kharkiv 56 30,62 369,12 355,10 58,32 31,45 10,21
Khmelnytskyi 43 72,08 512,84 187,13 0,54 196,63 84,91
Cherkasy 153 73,50 11121,38 3216,84 4987,32 2921,85 2660,69
Chernivtsi 20 29,25 288,70 84,11 - - -
fgggSt'StePPe 641 74,90 24244,23 | 22138,28 | 7014,52 | 6884,16 | 5707,96
Volyn 35 26,14 143,06 614,94 - 16,50 8,88
Zhytomyr 40 64,42 900,64 549,28 - 548,96 322,23
Zakarpattia 4 2,86 723,88 - - - -
Ivano-Frankivsk 30 69,45 1137,49 729,66 29,31 66,20
Lviv 40 42,57 575,70 274,11 268,09 42,028 -
Rivne 29 26,59 192,96 58,05 7,25 41,02 140,26
Chernihiv 193 56,47 6784,15 3461,67 - 3041,38 3595,52
Polissia zone 371 41,20 10457,90 5687,71 304,65 3689,87 4133,09
Ukraine’s total 1297 62,91 37694,80 29822,18 7339,12 11266,72 | 10141,59

The computations show that emissions of ammonia
and methane in Forest-Steppe economic zone have
the largest share in the total emission of dangerous
substances from agricultural production. This zone
accounts for 64.3% emissions of intestinal fermentation
of animals, 74.2% emissions from formation, storage

and use of dung, 95.6% emissions from breeding of
broilers, 61.1% emissions from breeding of milk cows,
and 56.3% emissions from breeding other cattle. In
overall, the largest share of emissions of ammonia and
methane is due to intestinal fermentation of animals
and formation, storage and use of dung give.
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The statistical assessment of emissions of
dangerous substances from agricultural activities
of enterprises by natural-economic zone and region
shows that a significant part, i.e. more than the half of
the total, of air emissions is generated by agricultural
producers in Forest-Steppe economic zone, and the
least part of them is generated in Steppe zone.

The further statistical studies should be focused
on detailed analysis of air emissions of dangerous
substances from agricultural enterprises by sector.
Their results will contribute in taking effective
environmentally friendly management decisions on
developing and reporting of environmental indicators
in the agricultural sector.
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T. B. KobunuHcobka,

KaHanaar eKOHOMIYHVIX HayK,

JOKTOpPaHT Kkageapu cTatucTvku,

HauioHanbHa akagemis ctatuctvku, 061Ky Ta ayanTty

CtaTncTnyHa ouiHKa BUKNAiIB He0e3ne4yHux pe4yoBUH Big
CiNlbCbKOrocnoaapcbKoi AisNIbHOCTI NiANPUEMCTB B aTMOCcdepHe NoBiTpS:
perioHanbHUX acnekT

[Iportiec arpaproi Ta 3eMesbHOT pechopMU B Halllill KPaiHi TPUBAE HE OJIHE AECATUIITT. X0ua pehopMyBaH-
HST arpOTIPOMECIOBOTO KOMILIEKCY B YKpaiHi 3yMOBUJIO cTabiibHY MO3UTUBHY JAWHAMIKY BUPOOHUIITBA CiJb-
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CbKOTOCIOAAPCHKOI IIPOAYKILiL, OS] 3 UM 3POCIU i 06CAry BUKUIB HeGe3[IeYHUX PEYOBUH Bij 1€l [istib-
HOCTI. 30epeKeHHsT HABKOJIUIITHBOTO ITPUPOHOTO CEPEIOBUIIA Ta 3SMEHIIIEHHS BUKU/IIB HEOE3[IEUHNX PEYOBUH
€ OJHIEI0 3 MPIOPUTETHHUX TIPOOJIEM ChOTOIeHHS. BojHOYac HU3bKUI piBeHb iHGOPMAIITHOTO 3abe3eYeHHsT
Ta 3aKOHOJ[aBYa HEBPETYIHOBAHICTh HEMUHYYE MPU3BOIATD 0 KPU3U MOTHUBAITI1 €KOJIOTIYHOI isJIbHOCTI CiJib-
CbKOTOCIHOAAPCHKUX TiAnpueMcTB. [TpobeMHi MUTaHHS CTATUCTUYHOTO OLIHIOBAHHS €KOJIOITYHUX HACII/KIB
ClIbCHKOTOCTIOIAPCHKOI [SITTBHOCTI Ti/IIIPUEMCTB, 30KPEMa CEKTOPATIbHUI aHaJIi3 00CSITIB BUKHIIB 32 IPUPOJI-
HO-eKOHOMIYHUMU 30HaMU, Hapa3i € HepupiteHumu. J[oC/IiUKeHHs MIJISXIB IX PO3B’si3aHHsT HaOyBA€ BArOMOTO
3HAUYEHHS /I €KOJIOTIYHOI TTOJIITUKHY JiepsKaBU, OCKIJIIBKU ITPOBE/IEHHS TOPIBHSAIBHOTO CTATUCTUYHOTO aHAJTi3Y
ClTbCHKOTOCTIOIAPCHKOTO BUPOOHUIITBA 32 IPUPOHO-EKOHOMIYHUMU 30HAMU JI03BOJIUTD TIPUITMATU BUBaXKeH]
MTOJIITUYHO-EKOJIOTIUHI pillleHHsI.

Y poboTi TIPOBEIEHO CTATUCTUYHUN aHAJI3 BUKU/IIB HEOE3MEUHUX PEUOBUH BiJ[ OKPEMUX TIPOIIECIB Cliib-
ChKOTOCIIO/IAPCHKOI /IisIJIbHOCTI 32 TIPUPOHO-EKOHOMIUHUME 30HaMHU, a came: Creniom, Jlicocteriom, [omicesim.
[IpoBemeno paH;KyBaHHS PETiOHIB 32 KUIBKICTIO CIIbCHKOTOCIIOAAPCHKUX MiIMTPUEMCTB, IKi M BUKUAN He-
6e3MeUHIX PEYOBHH, Ta 0OCATaMK BUKUJIIB. 3a3HAUEHO, 110 3a0Py/IHEHHST aTMOC(HEPHOTO MOBITPS 3a CTYyIIe-
HeM XiMiuHOI HeGe3eKn i JIIOMHK TI0CIIa€ Ieplie Micle i CIpaBse CyTTEBHIl HeraTUBHUI BILIMB Ha BCi
KOMITOHEHTH JIOBKiJISL. 3a perioHaMu KPaiHu PO3IJISTHYTO 00CSIT BUKU/IIB TAKUX HEOE3MEUHIX PEYOBUH: OKCH]L
a30Ty; aMiak; iIOKCUJ] CiPKU; OKCHUJI BYTJIEII0; HeMeTaHOBi JeTKi opraniuni coryku. [Ilogo BukumiB Metany i
aMiaKy MpoaHaIi30BaHO iX PO3MO/IT 32 JKepeJaMyu yTBOPEHH:, cepe/l KX KUIIKOBa (hepMeHTallisi TBApuH;
yTBOPEHHST, 30epiraHHs Ta BAKOPUCTAHHS THOIO; YTPUMAaHHSI MOJIOYHUX KOPIB, 1HIIOI BEIUKOI poraToi Xyo6u
Ta Opoilsiepis. BeTaHOBIIEHO, 110 TIPOBI/IHE MicIe Y BUKUIaX HEOE3MEUHUX PEYOBUH HAJIEKUTD ITiIIIPHEMCTBAM,
PO3TAIIOBAHUM Y JIICOCTETIOBIH MPUPOIHO-eKOHOMIYUHIN 30HI YKpaiHMU.

BkasaHo Ha HEOOXIIHICTD JA€TATbHOTO aHAJII3Y BUKUJIIB HEOE3MEUHUX PEUOBIH B aTMOC(epHE MOBITPsI B/l
CLIBCHKOTOCTIONIAPCHKOI ISIIBHOCTI MIIMTPUEMCTB 32 TaTy3€BUM PO3TIOIIIOM.

KaiiouoBi cinoBa: o0csieu 6ukudis, citvcbkozocnooapcvke supoOHUumeo, Hebesneuni pevuosunu, npupooHo-
EeKOHOMIUHT 30HU, CMATMUCTIUYHE OYIHIOBAHH.

T. B. KobbinmnHckas,

KaHauaaT 3KOHOMUYECKMUX HayK,

JIOKTOPaHT Kapeapbl CTaTUCTUKM,

HauvoHanbHas akagemus CTaTUCTVKK, y4eTa n ayamta

CTtaTuctnyeckas oueHKa BbiIOpOCOB ONMacHbIX BELEeCTB OT
CeJIbCKOXO3SIMCTBEHHOW AeATeNIbHOCTU NpeanpuaTuin B atMmoc@depHbIn
BO3AYX: PermoHaJsibHbl acnekT

TToka3aHbl Pe3yJIBTATHI CTATHCTUYECKOM OIIEHKU BHIGPOCOB OMACHBIX BEIIECTB OT CEIbCKOX03SUCTBEHHOI
JIeSITEeTHHOCTH TIPETTPUSATHIA 110 pETHOHAM U TPUPOTHO-9KOHOMUYEeCKUM 30HaM Ykpaunbl (Cterb, JlecocTens n
[Tosteche). BoinosiHeHa OlleHKA PETHOHOB 10 KOJUUYECTBY CEbCKOX03SIUCTBEHHDIX TIPEIIPUSITHIL ¢ BBIOpOCAMU
OIIACHBIX BEIIECTB 1 00beMaM BbIOPOCOB. YCTaHOBJIEHO, YTO HarOOJIbIlIe 0GbEMbI BBIOPOCOB OIIACHBIX BEIIECTB
MIPOU3BOJATCA MIPEATPUATUSIME, PACTIOIOKECHHBIMU B JIECOCTEITHON 9KOHOMUYECKOM 30HE YKPAUHBI.

Kiiouerbie cloBa: 006embL 6b10P0C08, CEbCKOX03AUCEENHOE NPOUIB00CTE0, ONACHBLE BEUECMBA, NPUPOOHO-
IKOHOMUUECKUE 30HbL, CMAMUCTIUYECKAS. OUEHKA.
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