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Development of agricultural sector increases public welfare, economic and food safety,
and export capacities of a country. Yet, agricultural sector is a most risky economic sector,
as its performance is affected by a wide range of nature and biological factors. Improvement
of the ecological safety system, existing in Ukraine, needs to be a priority political area on
the basis of system analysis and with account of current transformations in the economy and
public governance.

The objective of the study is statistical analysis of methodological framework for inventory
of air pollutants emissions from agricultural enterprises, analysis of the official statistical
observation on air protection. It is emphasized that the official statistical observation on
air protection records emissions of pollutants and greenhouse gases from production and
technological processes, technological facilities (units) according to the recommendations of
UN Statistical Commission on Air Emissions Inventory. Main sources and types of emissions
from plant growing, agricultural soils and animal husbandry are analyzed.

It is concluded that reporting and inventories of air emissions from all the agricultural
enterprises enables official statistical bodies to make statistical analysis of air emissions in
plant growing and animal husbandry, to supply users with complete and reliable ecological
information. Also, information of the official statistical observation on air protection is used to
measure the density of emissions from stationary polluting sources per 1 km? and per capita,
fo group emissions from enterprises by sector according to the universal reporting format of
UN Framework Convention on Climate Change.

Keywords: agricultural statistics, statistical analysis, ecological statistics, emissions of
pollutants, inventory of emissions, dair.

Problem setting. Agriculture is a critical sector in a national economy. Its development
mmproves the population welfare, increases economic and food safety and export capacitics
of a country. Yet, agricultural sector is a most risky economic sector, as its performance is
affected by a wide range of nature and biological factors. More than 20% of the Ukramian
territory has poor condition due to oversaturation of soils by various kinds of toxic compounds.
The main sources of their emission are agriculture, industry and transport. Improvement of
the ecological safety system, existing in Ukraine, needs to be a priority political area on the
basis of system analysis and with account of current transformations in the economy and
public governance. A central short-term political objective should be minimization of human
mmpact on the environment and reliable statistical reporting of the scopes of air pollutants
from stationary pollution sources in agricultural sector.

Today, with the issue of ecologically friendly agricultural production being especially
urgent, quantitative and qualitative parameters and scopes of air pollution by agricultural sector
need to be clearly defined. Negative performance tendencies in agricultural sector cannot be
elimmated without comprehensive analytical revision of the attitude to agriculture as a sec-
tor with merely business production purposes. The global community puts the increasingly
stronger emphasis on the conception of multi-purposeful nature of agriculture, which says
that the agricultural activities are meant not only for production of foods or raw materials for
mdustry, but for the production with proper quality and contribution in the public welfare.
Ukraine seeks to integrate in EU, where there’s clear tendency to substitution of part of chemi-
cal substances by biological means of protection, expected to be principal ones in future.

Review of latest studies and publications. Theoretical and methodological issues of
environmental effects from pollution are addressed by Ukrainian researchers such as S. Doro-
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huntsov, V. Tretayk, M. Khvesyk and others. Methodology, organization and practical aspects
of constructing ecological statistics are studied by S. Herasymenko, V. Danylko, A. Yerina,
O. Osaulenko, N. Parfentseva and others. Yet, issues related with elaboration of methodol-
ogy for official statistical observations in ecology, especially ones for recording the scopes
of pollution produced by agricultural enterprises, are still unsolved. Studies of methods for
their solution have even greater importance for the official statistics of Ukraine today, for the
development of statistical science and practice, because they largely determine the quality of
mformation used at all the levels of public governance.

The objective of the study is statistical analysis of methodological framework for inven-
tory of air pollutants emissions from agricultural enterprises; analysis of the official statistical
observation on air protection.

Results. Official reporting on air protection in Ukraine is specified by the Decree of
the Cabinet of Ministers of Ukraine [1]. The official statistical observation on air protection
records emissions of pollutants and greenhouse gases from production and technological
processes, technological facilities (units) according to the recommendations of UN Statistical
Commission on Inventory of Air Emissions (CORINAIR 2000), which is in keeping with
mternational requirements to statistical data on air protection.

CORINAIR 2000 is the program for coordination of information on environmental
performance, designed for making inventory of air pollutants emissions. Emissions refer to
discharge of pollutants or their mixtures into the air. Air is a vitally important component
of the environment, which is a natural mixture of gases out of dwelling buildings, industrial
buildings (areas) or other indoor areas. Air protection refers to the set of measures related
with protection, improvement or rehabilitation of the air condition, with prevention or reduc-
tion of its pollution and the impact on it from chemical compounds, physical or biological
factors [2; 3]. Quality of statistical data collected in the official statistical observation on air
protection can be improved by adopting stricter requirements to administrative statistical
mformation on issuance of permits to agricultural enterprises for emission of pollutants, and
to the nomenclature of agricultural enterprises covered by official registration.

According to the EMEP/EEA guidebook on inventory, there are four main sources of
emissions in agriculture:

v use of pus;

v" plant growing and agricultural soils;

v" other types of agricultural practices, including use of pesticides;

v" burning of agricultural wastes on fields.

European Environment Agency (EAA) is an EU agency responsible for providing
complete and independent data on the environment, 1. e. the data required for elaboration,
adaptation, implementation and assessment of environmental policies. According to EMEP/
EEA method, plant growing and agricultural soils account for nearly 10% of the total emis-
sion sources by the European indicator of ammonia (NH3) emissions. Emissions of various
types of gaseous nitrogen in plant growing and agricultural soils tend to correlate with the
quantities of used nitrogen fertilizers. Emissions of ammonia cause oxidation of nature eco-
systems. Also, ammonia may be a component of solid particles. Nitrogen oxide (NO) and
non-methane ﬂymg organic compounds (NMFOC) may be components of ozone, affecting
human health and growing of plants on the Earth surface. Solid particles (SP) dlscharged to
the air are specified by size or range zone. In various agreements particles are broken into
categories: from dust ones to ultra-small ones. Emissions of particles may affect human
health. There are four main sources of emissions from plant growing and agricultural soils:

V' use of fertilizers (NH3);

v" microbe activity in the soil (NO);

V" processes of development of a culture (NH3 and NMFOC);

v" soil treatment and harvesting (SP).

Asregards animal husbandry, the sources of NH,, NO and NMFOC emissions are physi-
cal discharges of agricultural animals mside or around | buildings, accumulated in form of solid
or liquid pus, stall pus. The sources of these emissions are buildings accommodating cattle,
repositories of pus, spreading of pus over fields and keeping of cattle on pastures. PS cmis-
sions usually originate from feeding, from livestock bedding, from animal skin or feather; they
amass on the area of buildings accommodating livestock. Another type of emissions is NO.
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Discharges of livestock account for more than 80% of emissions in the European
agriculture. However, emissions vary by animal category: cattle, sheep, pigs or poultry.
The variations are caused by varying scopes of discharges and oxygen emissions depending
on animal type, by different agricultural practices (including maintenance of cattle or use
of pus), or by differences in climate conditions. Currently, it is believed that discharges of
livestock and pus account for approximately 2% of the total NO and NMFOC emission.
Emissions from pigsties and poultry processing enterprises account for nearly 30% and

55% of the total agricultural SP emission; the main source for the rest of emission is arable
farming. There are five main sources of emission, caused by operation of livestock farms
and use of pus:
feeding of livestock (SP);
livestock farms and zones of livestock maintenance (NH3, SP, NMFOC);
storage of pus (NH3, NO, NMFQC);
pus spread over fields (NH3, NO, NMFOC);
pus accumulated on pastures (NH3, NO, NMFOC).

The source of NH3 emissions resulting from use of pus is nitrogen discharged by farm
animals. Usually, more than half of nitrogen discharged by cattle is contained in urine; from
65 to 85% of nitrogen contained in urine is discharged in form of urea and other compounds
that are quickly mineralized. Ammonia is discharged whenever pus is exposed to environ-
mental effects: in cattle maintenance areas, in storage of pus, after spreading of pus over ficlds
and from discharges left by cattle on pastures. Differences in agricultural practices, such as
maintenance of cattle or use of pus, and differences in climate conditions have strong implica-
tions for the scopes of emissions. In animal husbandry NO is produced from nitrification in
surface layers of stored pus. Emissions of nitrogen from soil are usually regarded as a result
of mitrification. The increased nitrification is expected after spreading of pus over fields and
accumulation of discharges from cattle kept on pastures. NMFOC from animal husbandry
farms 1s emitted from forage, especially silage. Therefore, everything that intensifies feeding
or use of pus (use of silage for feeding of animals, use of silage in animal accommodation
areas, use of straw in pus and duration of its storage, or methods for use of pus) have effects
for NMFOC emissions. The arcas of more intensive emission are animal stalls, pus ware-
houses, fields where pus is removed, and fields used as animal pastures. The main source for
SP emissions is buildings for animal accommodation, although outdoor arcas also can be
sources for large scopes of emissions. Most part of these emissions results from feeding ac-
counting for 80 to 90% of the total SP emissions. Materials used for animal bedding, such as
straw or wood chips, or poultry and pig farms are another potential source of SP emissions.
Emissions from poultry enterprises result from feathers or manure, whereas emissions from
pig farms result from small parts of skin, feces and animal beddmg [4,p. 9-15].

An observation unit for the official statistical observation on air protection is specified
considering that the observation covers the entities with official registration by scopes of
potential emissions of pollutants and greenhouse gases in the air according to the Proce-
dure for Official Registration for Air Protection Purposes, approved by the Decree of the
Cabinet of Ministers of Ukraine from 13.12.2001 No 1655 [1]; enterprises, establishments
and organizations in all the economics activities, using energy materials or oil refinery
products for operative purposes. According to the guidelines for making up documents
justifying the scopes of emissions to obtain a permit for air emissions of pollutants from
stationary sources, made up in keeping with the “Procedure for Issuance of Permits for Air
Emissions of Pollutants from Stationary Sources, Registration of Enterprises, Establish-
ments and Individual Entrepreneurs Obtaining These Permits™, approved by the Decree
of the Cabinet of Ministers of Ukraine from 13.03.2002 No 302, the documents justifying
the emission scopes are valid for ten years. The composition of documents justifying the
emission scopes, required for registration of an enterprise, is conditional on the scopes of
its effects for air pollution [4; 5].

Assessment of air pollution effects from air emissions of pollutants is made by data on
scattering of pollutants in the air and data obtained by instrumental methods of analysis by
accredited laboratories in a manner determined by law. According to Article 11 of the Law
of Ukraine “On Air Protection™, pollutants can be emitted in the air from stationary sources
given the permit issued to a business entity whose business facilities are classified in the
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firsts group, to a business entity whose business facilities are located on the territory of an
exclusion zone or a zone of unconditional (obligatory) removal of population, which 1s af-
fected by radioactive pollution resulting from Chernobyl catastrophe; the permit is issued
by the central executive power body charged with implementation of environmental policy,
with the agreement of the central executive power body charged with the policy of sanitary
and epidemiological safety of population [6; 7]. The first group covers registered business
entities with production and technological facilities, which must introduce ecologically safe
technologies and management methods. The second group covers registered business enti-
ties without production and technological facilities, which must introduce ecologically safe
technologies and management methods. The third group covers business entities not included
to either the first or the second group. A permit issued for a business entity of the first group
1s valid for seven years, for a business entity of the second group — for ten years; a permit
1ssued for a business entity of the thirds group has no limitations on validity.

The nomenclature of enterprises, establishments and organizations entitled for making
up documents justifying the scopes of emissions is specified by the central executive power
body charged with implementation of environmental policy.

Conclusions and prospects of future studies. Once official statistics offices have
reports and inventories of air emissions from all the agricultural enterprises, they will be
capable to make comprehensive statistical analysis of air emissions in plant growing and
animal husbandry, and provide users with complete and reliable ecological information.
Also, information of the official statistical observation on air protection is used to measure
the density of emissions from stationary polluting sources per 1 km? and per capita, to group
emissions from enterprises by sector according to the universal reporting format of UN
Framework Convention on Climate Change.
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T B. KOBHJIHMHCHKA,

KAHOUOAI eKOHOMIUHUX HAVK,

OOKmMopaHm,

Hayionanvha axademia cmamucmuxu, 001Ky ma ayoumy

MeTtononoris (popMyBaHHA TA iHBEHTAPHU3aLlil BUKUAIB
3a0pyAHIOIOYHUX Pe4YOBHH Yy aTMOc(epHe NoBiTps
CLUIbCHKOT0CMOAAPCHKUMH HNIANPHEMCTBAMH

Poseumox cinbcvroeocno0apcsiol 2amy3i CRpUAE NIOBULYEHHIO MAMEPIATbHO20 006pO-
OYymy HacenetHs, SMIYHEHHIO eKOHOMIYHOL ma npoo0eoibyoi be3nexu Kpaiti, 3pOCmaHti0
it excnopmuozo nomenyiany. Boonouac cinscbroeocnooapceske eUpoOHUYMEO € OOHUM 3
HAGOIIbUL PUSUKOBUX CEKIOPT6 eKOHOMIKIL, OCKLIbKU HA TI020 PO36UMOK SNIUBAE YLTUIL CREKMD
ApUPOOHLX Ma BIONIOSTUHUX (harmopie. YOOCKOHANEHHS HUHT YUHHOT cucmemu 3abesneyetts
exonoeiutoi besnexu 8 Vkpaini mae cmamit 0OHUM i3 NPIOPUMEMHUX HANPAMI6 0epicagHol
ROJITMUKY HA OCHOGI CUCIEMHO20 AHATIZY Ma 8PaxyeanHs npoyecie mparcpopmayii 6
EKOHOMIYI Ma OEPHCAGHOM) YAPABTIIHHI.

Memorw docrioncenns €: cmamucmudHuil aGHAT3 MEMOOON0TUHLX OCHOB THGeHMapU3ayil
6UKUOT6 6 amMOChepHe nOGIMpA 6i0 CIbCHK02OCHOOAPCHKOL OISLIbHOCII, AHAI3 OePAHCABHO20
CIMAMUCTIUYHO20 CHOCIMEPEICEHHS 000 OXOPOHU AMMOCEPHO20 ROGIMPA. 3a3HAYEHO, U0 Y
PAMKGX OEPACABHO20 CIMAMUCHIUYHO20 CROCIMEPEIICEHHS 3 OXOPOHU AMMOCEpHO20 NOGIMps
30HICHIOEMbCA 00K BUKIUOIE 3GOPYOHIOIOUUX PEHOBGUH M NAPHUKOBUX 24316 610 GUPOGHI-
YUX MA MEXHONO2IYHUX NPOYECT8, MEXHOTIO2IUHO20 YCmAamKYeaHHa (YVCMAHOBOK) 32i0HO 3
pexomeroayismu Cmamucmuunol komicii OOH wjo0o ineeHmapuzayii ammocpepHux 6ukuoie
(CORINAIR 2000). IIpoaranizoearo ocHOBHI Oxicepeia md 8uou 6UKIOIE 610 POCTUHHUYMEA,
CITbCLKO20CNOOAPCHKUX TPYHMIG A 810 YMPUMAHHA CLTLCHKO2OCROOAPCHKUX MBAPUH.

3pobnetio 6UCHOBOK, 10 00K 1 THGeHMAaPU3AYi BUKUOIE 6 amMMOCGhepHe Nogimps 610
JCiX: CilbCLKO20CROOAPCHKUX NIONPUEMCING HAOAE OP2AHAM CIIGIMUCIIUKU MONCTIUBICTNG NPO-
B00UMU CINAMUCIMUYHUT AHANI3 BUKUOIB Y amMocghepHe nosimps AKX POCTUHHUNWLKOL, MAK
i meapuHHUYybKOL 2ai1y3i, A 6I0OMak 3abesneyumu KOpucmyeadie NOGHOK ma 00CHOGIPHO
eKONOSTUHOI0 THhOpMAalicTo.

Kniouoei cnosa: cmamucmuxa cilbcvko2o 20CHOOAPCMEa, CIAMUCIIUYHIUT AHATI3,
CIMAMUCIUKA eKON02TE, BUKUOU 3A0PYOHIOIOUUX PEYOGUH, THBEHMAPU3AYIA 6UKUOIB, AMMOC-
¢hepHe nosimps.

T. B. KOBBIJIMHCKAA,

KaHOUOAM IKOHOMUUECKUX HAYK,

OOKmMopaHm,

Hayuonansuan akademus cmamucmukit, yuema u ayouma

MeTtononorusi popMHPOBAHHSI U HHBEHTAPU3ALMH BbIOPOCOB
3arpsi3HAOIIHNX BEeIEeCTB B AaTMOC(EPHBII BO3AYX
CeJIbCKOX035IHCTBEHHBIMH NPeaN PUATHAMH

Paszeumue cenvcroxosaticmeentoil ompacii cnoco6cmeyem noGululeHuio Mamepi-
anbHO20 BIA20COCIMOAHIUS HACENEHUS, YKPENTEHUIO SKOHOMUYECKOTL 1 IPOO06OTbCINGEHHOT
0e30naCHOCHIL CIPAHbI, POCIY €€ IKCHOPINHO20 NOMeHyuaid. B mo dice 8pems cenbckoxo-
3ATUCMBEHHOE NPOUIBOOCHBO AGNAECA OOHUM U3 HAUDOICE PUCKOBBIX CEKIMOPO8 SKOHOMUK,
ROCKOTBKY HA €20 pa3eumite 6nHsem yeblii CREKMP NPUPOOHBIX 1 BUOT02UYECKUX PAKMOPO8.
Coseputericmeosariuie HoiHe Oeticmeyouyeil cucmemMbl obecnedeHus FK0T0SUYECKOT be3onac-
HoCmL 8 VKpauHe O0NICHO CIamb OOHUM U3 NPUOPUINEINHBIX HANPABTICHUT 20CYOAPCIMEEHHOT
ROTUMUKU HA OCHOBE CUCMEMHO20 GHATU3A U YHema NPpoyecco8 mpaHc@opMayiiu 8 2KOHO-
MUKe U 20CYOapCMBEHHOM YNpPasieHUiL.

Lenvio uccnedosarus A67AeMC: CIMAMUCTMUYECKUE AHATU3 MEMOO0T0SULECKUX OCHOB
UHBEHMAPUZAYLUU BLIOPOCOB 8 AMMOCHEPHDBIIL B030YX OM CENbCKOXO3ANCMBEHHOT OeameTb-
HOCIU, aHATIH3 20CYOAPCMBEHHO20 CHAMUCTNIYECK020 HABTIOOEHUS OXPaHbI AMMOCHEPHO20
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6030yxa. Ommeuero, 4mo 6 pamkax 20CYOapCMEeHH020 CIMAMUCIMUYECK020 HAOTI00eHUs
OXPaHBL AMMOCPEPHOL0 B030YXA OCYULECTNBTACTICA YUem 8bIOPOCO8 3G2PAZHAIOULX BEUECING
U NAPHUKOBBIX 20308 OM NPOU3E00CINBEHHBIX 1 MEXHONO2UYECKUX NPOYECCO8, MEXHON02UYe-
CK020 060pPYO06aHs (YCMAHOBOK) 8 coomeemcmetil ¢ pexomeHOayusmu Cmamucmuueckot
romuccun OOH no uneenmapuzayiu ammocgheprvix evtopocoe (CORINAIR 2000). Ipoara-
JIUSUPOBAHBI OCHOGHDIE UCMOYHUKIL U BUObI 8bIOPOCOE O PACMEHUEBOOCNEBA, CENbCKOX03ATl-
CIMBEHHBIX NOYE 1L OM COOEPAHCAHUA CENbCKOXO3AUCMBEHHBIX JHCUBOMHDIX.

Coenan 6b1600, Umo yuem u UHBEHMAPU3AYLUA 6bI0POCOB 8 aMMOCPePHbil 6030VX OM
8cex ceNbCKOX03ATICMBEHHBIX NPEONPUATNIIL NO360AEM OP2AHAM CIMGIMUCIIUKY IPOBOOUND
CIMAaMUCIUYECKUE AHATU3 8b16POCO8 6 aMMOCghepHbiil 8030YX K PACHEHUEB0OYECKOT, MAK
U HCUBOMHOBOOUECKOT OMPACTU, U, CIE008AMENbHO, 06ECneyU8amb HONb308AMeENEH NOTIHOT
U 00CMOBEPHOTI IKOJOSULECKOT UHDOpMayuet.

Knrouessvie cnosa: cmamucmuxa cenbeko2o xo34icmed, Cmamucmuyeckuil ananis,
CIMAMUCTMUKA IKOTIO2UL, EbIOPOCH] 3G2PAZHAIOUUX BEULECINE, UHBEHINAPU3AYLUA 8bIOPOCOE,
ammocepuvlil 030)X.
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