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NMPOrHO3NPAHE NMPNHOCA
MPOXBA'Y PENYBINLN CPBUIN —
APVMA MOJENOBAHKE 1t

Hah famup 2, Fazquh farnsio 2,
Cpegojesuh 3opuia 4

Pesume

lpegmet ucTpaxviBarkba y OBOM PaAy fe MpuHoc
rpoxha y Cpbuju y nepmogy 1990-2022. rogvHe.
Uwb nctpaxvBarba je ga ce, Ha 6asu npuHoca y
aHa/msuparHom nepuogy, w3BpLLY  rpegeuharbe
npuHoca 3a nepnoy 2023-2025. roguHe y3 kopuiuhe
cogpTBepckor nporpama Eviews rpumerom ARIMA
MogesioBarba. Pesysitaty aHa/im3e cy rnokasam 4a
ce y 2005. roguHy, yc/ieq Heqoctartka rnogaraka 3a
Kocoso n Metoxwjy y 6asu Pernyb6/imykor 3aBo4a 3a
crarnctuky Perybrinke Cpbuje, jaBno CTPYKTYPHU
JIOM Y [10CMAaTPaHoj BPEMEHCKOf cepujn. HakoH
U3BPLLEHE aHA/I3e, KAo HajafeKBaTHUM oKas3ao
ce ARIMA (1,1,0) mogesn. Ha ocHoBy pe3ysirara
MporHouparbe npuHoca, rokasasio ce pga he
npuHoc rpoxha HacTaButy TpeH naga v y 2023. u
2025. rognmm, ok he y 2024. utn 671arv pact y
ogHocy Ha 2023. roguHy.

KrbyuHe peun:  riponsBogrsa rpoxha, ARIMA
MOLESIOBAHE, NPUHOC
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FORECASTING YIELD OF
GRAPES IN THE REPUBLIC OF
SERBIA - ARIMA MODELING

Nadj Damir !, Gazdi¢ Danilo ?,
Sredojevi¢ Zorica 3

Summary

The subject of research in this paper is the
yield of grapes in Serbia in the period
1990-2022. years. The aim of the research
is to forecast the yield for the period
2023-2025 based on the yield in the
analyzed period with the use of the Eviews
software program using ARIMA modeling.
The results of the analysis showed that in
2005, due to the lack of data for Kosovo
and Metohijja in the database of the
Republic Institute for Statistics of the
Republic of Serbia, a structural break
occurred in the observed time series. After
the analysis, the ARIMA (1,1,0) model
proved fo be the most adequate. Based on
the yield forecasting results, it was shown
that the grape yield will continue its
downward trend in 2023 and 2025, while in
2024 there will be a slight increase
compared to 2023.

Keywords: grape production, ARIMA
modeling, yield
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YBop

BuHorpagapcTtBo y Cpbuju npeTpneno je 6pojHe ycnoHe 1 nagose. Pe-
BUTaNIM3aLmja rajesa BUHOBE /103e OTrnoYesa je HakoH [pyror cBeT-
cKor pata. Mehytum, y Tom nepvuogy AOLW0 je [0 npekuaa Tpaauumje
NPOM3BOLHE BUHA Y OKBUPY MOPOAUYHUX Fa3fUHCTaBa U HAMETHYyTA je
ob6aBesa npogaje rpoxha BeNMKUM BUHapujama. Ycnepn He3aLoBO/b-
CTBa ca OTKYNHOM LeHOM W AUKTMPakeM CTakba Ha TPXULWTY 0f
CTpaHe MOHOMO/IMCTa 40/1a3W/0 je A0 Kpuera BuHorpaga (Meanuwe-
Buh n cap., 2015). N3 Cpbuje je, y NpeLx0o4HOM nepuoay, v nopes e-
BUAEHTHOr TpeHda CMarera NoBpLIMHA Noj, BUHOBOM JI030M, 3HATHO
noehaH u3BO3HM kKanauuteT rpoxha (OdeHga wu cap., 2016.).
Mocnefwnx roguHa, npowussBohaus Ha NOPOAUYHUM Ta3fUHCTBUMA
Cpbuje 3HauajHO nogmxy 3acafe BUHOrpaga U y Behem cTeneHy
[ONpVHOCe LWKpery NPon3BoaHe rpoxha.

Linsb oBOr ncTpaxusama je aa ce Ha 6a3v npuHoca rpoxha y nepuogy
o4 1990-2022. roaviHe fedumHuLIe KpeTare NnprHoca Kpo3 Bpeme u
npeasuge 6yayhu npuHocu kopuwherwmem aHannse BPEMEHCKUX Cce-
pvja 3a nepuopg 2023-2025. roamHe. Paan ctabunuzauunje TpxuLTa 1
ONTUMAaJTHOr aHraxoBara npepanyBaykux KanauuTera, nogarak o npo-
THO3PaHOM KpeTawy MpMHOCa MOXE 3HauyajHO YTULATU Ha npaso-
BPEMEHO [OHOLIEHE Of/yKe O YBO3Y UK YyBO3Y AOAATHUX KOMMUYMHA
rpoxnha.

2 MeTop paga v U3Bop nogaraka

3a onucrBame BPEMEHCKE Cepuje kpeTara npuHoca rpoxna Cpouju 'y
nepuogy 1990-2022. rogvHe KopuwheHa je AEeCKpPUNTUBHA CTatu-
ctvka. Mpeasuhare npuHoca ypaheHo je npumeHom ARIMA mogena
Ha HapeHW Tporoauwby nepuof 2023-2025. rognHe. ARIMA (p,d,q)
npeAcTaB/ba ayToperpecroHn Moges NOKPETHUX NPOCeKa 3a MHTerpu-
caHe BPEMEHCKe cepuje, rae Cy: p — pef ayToperpecrioHe KOMNOHeHTe,
d — HMBO MHTErpPUCaHOCT BPEMEHCKE cepuje U g — pefl, KOMMOHeHTe
nokpeTHux npoceka (MnageHosuh et al., 2015). AyToperpecvioHn Mo-
gen (AR (p)) uckasaH je Ha cnegehu HaumH (MnageHosuh u cap.,
2015): X=01Xe1 + Go2Xez + ... + OpXep + €, TAE CY 1, O2,...,0p OBUM MO-
fenom fobuja ce o4roBop Ha nuTawe: [la v je faHawmby npuHoc
rpoxhay Cpbuju y HEKOj IMHEPHO] BE3U Ca CBOjUM NPETXO4HWUM Orcep-
Bauujama? Mogen nokpeTHux npoceka (MA (q)) geduHuile ce Ha crne-
Aehy HaumH: Xi= e;- 01611 - 02€r2 - ... -0q¢€tq, T€ j€ Ca e;03HauYeH npouec
6esm LWyMm ca BapujaHCcoM 02, a napaMeTpu Mogena cy: 0102,...,04 MA
MOZE/IOM Aaje ce 04roBop Ha nutawe: la nv Tekyhu npuHoc rpoxha
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y Cpbuju nuHeapHo 3aBucu of Tekyhux, anm u of, NPeTxXogHuX Bpea-
HOCTU Heke cToXacTuyke KOMNOHeHTe? KoMbuHaLujom HaBefeHa ABa
Mogena fobuja ce ayToperpecuoHn Mogesn nokpeTHux npoceka ARMA
(p,q), onwTe dpopmyna (MnageHosuh et al., 2015.): Xi= ¢1Xe1 + ¢p2Xe2 +
. ¢pXt.p + et 016t.1- 02640 - ... -eqet.q

CToxacTnukn nNpoLecy Ko Kojux je creumuyHa HectaumoHapHOCT 3a
nporHosupane kopucteH je ARIMA (p,d,q) mofena a fart je cnefehom
cbopmynom: (1-¢aLl-gol?... -¢pL?) (1-L)Xe 6 =o+(1-62L-62L%-...- 9 LY)e,

Metogonowku noctynak ARIMA mogena feduHucaH je kpo3 Box-
Jenkinsovu meTogosnorujy, Koja ce cacToju of, TPy OCHOBHe eTane: u-
LeHTudmkaumja mogena, ouerwrBara Mogesna 1 npoeepe afeKkBaTHo-
c™v mogena (Koeauuh, 1995.).

Y npBoj hasun, naeHTUdMKaLMje, NOCTUXE Ce M3ABajake YXe Knace
ekoHomnyHMx ARIMA mogena. padmukum npukasom [obujajy ce
nHpopMaumje Ha nuTawea: fa nn cepuja cagpku TPeHA, Ce30Hy,
HecTaHfapfHe orncepsauuje, NPOMEH/bUBY BapujaHcy U Aa M uMa
Heke HeobuYyHe KapaTepucTuke, T3B. CTPYKTYPHU JIOM? AHann3oMm O-
O6vyHe W napuumjasHa ayTokopenauuoHe yHKUuMje 1 Kopuwherem
Dickey-Fuller Tecta jeamHayHor KopeHa yTBphyje ce notpebaH pefn au-
(hepeHumparba pagm obesbehera CTalLMOHAPHOCTW BPEMEHCKE ce-
puvje. MowTo ce naeHTUdUKyje peq avdepeHumpara n peg AR n MA
NoSHOMa, OApeNeH je MpeTxogqHuu VN rpuBpemMeHn MOLEN BpPeMeH-
CKe cepwuje, KOju Ce Kpo3 MOoCTynak nTepaumje Moxe MeHaTun CBe [0K ce
He chopmupa chmHanHu moaen (Kosauwuh, 1995.).

Y ppyroj thasun Box-Jen kin sovogmogenoBata, BpLM Cce OLenBare
napameTapa npuspemeHor ARIMA (p,d,q) mogena. Tom NpuUMKoM ce
kopuctn SIGVMASQ, KOpuroBaHu KoemuuMjeHT AeTepmuHauunje u
nHdopmaumoHn kputepujymun. SIGMASQ je BapujaHca rpeLuke npej-
Buhara YKonuko je npoueHa APMA MeTofe makcumasiHa BepoBart-
Hoha. HajHuxe Bpe4HOCT curMa kBagpaTa YMHU HajBuwe edivkacHUM
npeanKkTBHY MOh npouereHor mogena (Surya Bahadur, 2019). Ba-
puvjaHca rpelike npeasuhara yTepheHa je cneaehu HaumH:

) 2
0Z = 0?2 (1 + % + —(Xn;x—izx)
oueHe of, teHe cTBapHe BpegHocTu. KopurosaHu koeduuujeHT ge-
TepMUHaumje npeactaB/ba Koe(uUMjeHT KOpUroBaH CTeneHmma co-
60/e Kako 61 ce HeyTpasmcaan epekTn cMawera pesngyasiHe cyme
kBagpaTta ycnef nosehasana 6poja objalimaajyhx NpoOMeH/bUBKX
(MnageHoswuh u cap., 2020). Ynotpe6ba nHhomaLmoHor Kputepujyma

) nnpun ce Tome Mmepu cteneH oactynama
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y UCTpaXxuBaky Mma 3a LUnsb fa ce ogpean onTumasiHa BPpeLHOCT na-
pameTpa K. MHdpomaumoHn kputepujym (IC) je dyHKumja obnavka
(MnapgeHoBuh n cap., 2015): IC(K) = In(s?) + g((K+3)/T). NHdomaum-
OHW KpUTEpUjymu Cy npukasaHu y Tpu BapujaHTe: Akaikeov — AIC,
Svarcov — SC 1 Hana-Kvinov — HQC kpuTepujym n npoLeHa 0BUX
Kputepujyma BpLUM NO NPUHLUMNY ,Mahe je 60/be”.

Y T1pehoj hasu BpwmM ce npoBepa afekBaTHOCTU MOZena, LWTo
nos/iaun 3a coOOM MpoBepaBare CTATUCTUYKE 3HAYajHOCTU OLeHbe-
HUX KoepuumjeHaTa 1 UCNYHEHOCT NPeTnocTaBke ga pesugyanm oue-
HEHOI MoJea npeactas/bajy npouec 6enor wyma, 3a wra ce Kopu-
cTn Box-Ljungova Q cratuctuka u Zark-Berov (JB) Tect. Mpuankom
yTBphMBakba CTPYKTYpHUX NnoMoBa kopuiiheH je Bai-Perron L+1y og-
Hocy Ha L cekBeHumjasiHu TecT. Mpoueaypa ce 3acH1Ba Ha MUHUMK3a-
Luju cyMe KBajpaTa pesuyana perpecuoHor mogena vy, = X'p+Z'y §; +
& npu yemy cy oncepsaupje t=T;+1, ..., Tp1— 1, pexumm j =0, ..., m, X
Bapujabnie umnju napameTpu He Bapupajy Mamehy pexuma, a Z Bapu-
jabne koje nMajy KoethuumjeHTe cneunudmyHe 3a nojeguHauHN PeEXnM.
L+1y opHocy Ha L cekBeHumjasiHu NpUcTyn yTBphyje Aa /v nojesu-
Ha4yHW AojaTu IOM HajBuLiE CMakbyje cymy kBagpaTa (Bai et al.,
2003). Mpunrkom NpoBEpe 3HAYajHOCTU CTPYKTYPHOT /lomMa KopuwheH
je F-tect nnn Chowrtect. Mpuankom npumeHe ctatuctuke F-tecta 3a
TecTMpare HynTe xunotese, Tj. fa HEMA CTPYKTYPHWX MNPOMEHa,
a/ITepHaTBHa XunoTe3a mopa 6utu npeumsmpaHa, 04HOCHO Mopa ce
3HaT MOMeHaT CTPYKTypHOr sioma. OBO ce MoXe fAethmHucatu Ha cnegehu

Ba(1 <i < i)
Be(ip <i <T)
T - k). Kaga je noTeHuujasiHa Tayka NnpoMeHe ip no3Hata, ofgbauyje ce
eTe-aTa

aTa/(T-2k)"
BefileHoj hopMmynmn G = (€a,, €g) Cy pesnayanm u3 nyHor mogena, a é
Cy pesugyanu orpaHuyeHor mogena. Tect ctatuctuka Fip umMa acuw-
nToTcKy X gUcTpubyuujy ca k cTeneHu cnoboge. Y3 npernocTtasky
HopmanHocTu Fis/k uma F guctpybyuujy ca kn T-2k ctenenn cnoboge.
[Ja 6y npolwmpunn yHKUMjy ca jegHe Tauke NpPOMEHE ip Ha CKyn no-

TEHUMja/IHX Tauaka npomeHe y uxtepsany:[i,i | pauyHa ce F cratu-

cvkasaFisak < i < i <i<T - kwvopbalyje HyNTa XunoTe3a ako
je Fi cyBulle Benvka 3a 61no Koju i MNoa HyNnTOM XMNOTE30M a Hema
CTPYKTYPHMX MPOMEHa, acMMNToTCKa BepoBaTHoha fa Fi ctaTucTuka
npenasu rpaxuue je o. LUTo ce TMye emMnupmjckux TectoBa hayKTya-
uuje, HyNnTa xunoTesa ce ofbalyje ako rpaduk npoueca npenasu rpa-
HWYHe nuHuje (Zeileis et al., 2002).

HauuH: B; = { rae je i Tadka npomeHe y uHtepsany (k,

HynTa xunoTesy kaj rog je Fio cysuwe Bennka: Fi, = Y Ha-
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NcTpaxuBare je BpLUIEHO Ha 6asn nogaTaka Pey6nuukor 3aBoja 3a MPOTHO3UPAHE
cratuctuky Cp6uje, a pesyntati Ccy npukasaHin rpaduuki U Tabe- | rrowony

napHo. PEMYBAMLM
CPBMIM -

APUMA
MOAE/IOBAKE

Pesyntatn nuctpaxmsamwa 3

pachnukn nprkas npeAcTaB/ba NPBM kopak y hasu naeHtnudukawmje
mogena. Ha ocHoBy nogaTaka 6ase Peny6auykor 3aBoga 3a ctat-
Ty (https://www.stat.gov.rs/) Ha rpadnkoHy 1 npukasaH je npuHoc
rpoxha y Cpouju y nepuoay 1990-2022. roanHe y Xxusbagama ToHa.

Prinos (hiljade tona)
500
450
400
350
300
250
200
150

100
1990 1995 2000 2005 2010 2015 2020
TpadhmkoH 1. MpuHocy rpoxdia ro roguHama y Cpbunjy y nepmosgy 1990-
2022. rogmHe (000 t)
Chart 1 Grape yields by year in Serbia in the period 1990-2022. years 1990-
2022 years (000 t)

U3Bop: ObpadyH ayTopa y cogpTBepckom nporpamy EViews,
npema nogaymma, P3C (https.//www.stat.gov.rs/)

Mpema rpadmkoHy 1, youaBajy ce ABa Benvka nagay npuHocy rpoxha
nToy1999. ny 2005. roguHun. Takohe, BpEMEHCKA cepuja ncnosbasa
TeHAeHUKMjy onagajyher TpeHaa, y3 npuMeTHe donyKTyauumje oko npo-
MEH/bVBOI HUBOA.

MpoceyHa roguwa Npou3soAtba rpoxha y nocmatpaHoMm nepuogy
n3Hocuna je 266,21 xusrbaga ToHa. MakcumanaH npuHoc of 475,86
XuUrbafa ToHa ocTBapeH je 1997. rognHe, a MMHUManaH of, 122,49 xu-
/bajla ToHa ocTBapeH je 2014. roanHe.

MpoceyHo oAcTynare NPOCEYHOT roAULWHEr NprHoca rpoxha n3HocK
117,90. Ha ocHoBy KoehuupjeHTa acuMeTpUMYHOCTM (03) Koju je Behu
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Of, Hyfle, 3aK/byuyje Cce [a je MPUCYTHa YMEpPEeHO MO3UTUBHA acume-
Tpuja y aecHo. KoednumnjeHT Cn/bOWTEHOCTU (As) MMA BPELHOCT Maky
O TpW, WITO 3HAYM Aa je pacnopes BuLLe CM/bOLWTEH 0f HOPMasTHOT
pacnopega. loka3aTesbn LeCKpUNTUBHE CTATUCTUKe 0bpaheHu cy y
Tabenu 1.

Tabesna 1. Craructmydkn riokasaresbu 0 rnpuHocy rpoxha y Penybsmuym
Cpbujn, 1990-2022. roguHe

Table 1. Statistical indicators on the yield of grapes in the Republic of Serbia,
1990-2022. years

JeguHuua

Cratuctuyke BennumHe Mepe BpegHocTu
ApvTMETUYKA cpeauHa 266,21
MuHumanHa spegHocT 122,49
MakcvumasiHa BpeHOCT Xurbage 475,86
Cpeptbe anconytHo 04CTynane TOHa 107,39
BapwujaHca 216043,36
CraHpapiHa gesujaumja 117,90
CraHfapfHa rpeLuka aputmeTnyke cpe- % 44,29
LnHe
KoedmupmjeHT acuMeTpuyHOCTH 0,480429
KoeunumjeHT cn/bowTeHOCTH 1,642804

3Bop.: ObpadyH ayTopa y coghTBepckom nporpamy EViews,
npema rogauymma P3C (https://www.stat.gov.rs/)

Kako 6u ce ctabunnsoBana BapujaHca U3BPLLEHO je florapuTMoBare
noYeTHMUX nogataka. aeHTndmkoBare CTPYKTYPHOT /loMa y BPEMEH-
CKOj cepuju 3Ha4ajHo je jep je Dickey-Fuller TecT nsyseTHo oceT/bUB
Ha NocTojarwe CTPYKTypHOr SioMa. CnpoBoeH je Bai-Perron L+1 y oa-
HOCY Ha L cekBeHLUwMjasiHM TeCT 3a Lie/IoKynaH nepuog nocMatpaa u
npumerseH je Chow test 3a 2005. roanHy kako 6u ce npoeepuna 3Ha-
yajHOCT JO6MjeHOr CTPYKTYPHOT oMa.

Pe3ynTart Tecta je nokasao fa je p-BpegHocT F-ctatuctuke 3a 2005.
roAuHYy 3HayajHa c 063Mpom Aa uma BpefHocT mawy of 0,05. akne,
npvixBaTa ce a/iTepHaTMBHA XM1NOTe3a 0 MOCTOojaky CTPYKTYPHOT SloMa
y BpeMeHCcKoj cepujun y 2005. rognun. [lo CTPYKTYpPHOT /ioMa je AoLwno
jep oa 2005. rognHe y 6a3n nogataka Peny6nmnykn 3aBoj 3a craTu-
CTVKY Y YKyMHVUM nogauuma 3a Cpbujy, Hucy obyxsataHu nogauy o
npoun3soghm rpoxha Ha Kocosy n MeTtoxuju.

HakoH yTBpheHor nocrojawa CTPYKTYpHOT /IoMa, BPEMEHCKa cepuja je
nofesbeHa Ha ABa notnepuoga v 1o: npsu 1990-2004. rognHe n apyru
2005-2022. roguHe. Y npBoM NoTnepyoay nocToju 0A4CYCTBO TPeHAa U
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BPEMEHCKa Cepuja ocuuMpa OKO HEHyNTe CpefHe BPeaHOCTV AOK Y
Apyrom noTnepuogy nocToju npucyctBo 6r1aro onagajyher TpeHga.
CraunoHapHOCT BPeMEHCKMX cepuja y ABa notnepuosa nposepeHa je
MOCTYNKOM TecTupaka NpuCcycTBa jefHOr WU BULLE jeMHAYHUX KO-
peHa npumeHom Dickey-Fuller (y gasbem TekcTy DF) Tecta. JobujeHn
pesyntatm DF TecTa nokasyjy ga BpeAHOCT t-cTaTUCTUKe Koeguum-
jeHTa 3a notnepuog 1990-2004. roguHe n3Hocw -3,280806. MopeheHa

je fjobujeHa BpeAHOCT t-CTaTUCTUKE M BPEeAHOCTH T, Koja je 3a HUBO

3HauajHoCTM 0f 5%, ogpeheHa kao: tf = —3,4126 — 4‘;& - 1;'53. Kpw-

TWYHA BPEeAHOCT M3 npukKasaHe opmyie 3a HUBO 3HavajHocTn og 5%
n3Hocu -3,098896, WTO je mare of BpeAHOCTH t-cTaTUCTMKE fobujeHe
n3 DF Tecta. OBO nokasyje Aa He MocToju jeAMHUYHM KOPEH 1 Aa je
cepwuja npuHoca rpoxha BpeMeHcKy cTaupyoHapHa. MNopef pesynara t-
cTaTucTUKe yobuyajeHo je da ce gaje u Tk3. p-BpefHoCT. HakoH pea-
nm3osaHor DF TecTa, p-BpeAHocT m3Hocu 0,0364 wTo 3Haun fga je
mara og 0,05, 0fJHOCHO XMMnoTesa ce He NpuxeaTa kKao TayHa.

Jo6njenn pesyntaTt DF TecTa nokasyjy Aa BpeLHOCT t-CTaTUCTUKE KO-
ednumjeHTa 3a notnepuog 2005-2022. rognHe nsHock -2,134025. Ha-
KOH nopehera ca fobujeHoM BPeAHOCTU t-CTaTUCTUKE U BPeAHOCTY
%, KOja ce 3a H1BO 3HauajHoCTH 0f 5% u3Hocw -3,733200, 1 fo6ujeHe
p-BpeaHocT og 0,4903 fonasm ce 40 3ak/byuka fa NnocToju jefuHauHu
KOpPEeH ¥ fa BpeMeHcka cepuja Huje ctaumoHapHa. C 063Mpom Ha pe-
3yntar DF TecTa, npvMeteH je onepartop npse AudepeHue orapu-
TMOBaHUX nofataka notnepuoga 2005-2022. roguHe. Pesynrtat DF
Tecta 0OBOM NMPWUIMKOM u3Hocu -10,25174, a p-BpeHOCT je Hyna, na ce
npvxeaTa a/iTepHaTVBHA X1NnoTe3a Ja je npsa AndepeHLa BpeMeHcke
cepwuje noraT¥MOBaHUX nojaTaka npuHoca rpoxna BpeMeHCKU cTaum-
OHapHa.

AHann3om kopesiorpama 06nyHe 1 napuujasiHe aytokopesnauuje npse
AnbepeHLe forapuTMoBaHuX nojartaka notnepuofa BpeMEHCKe ce-
puvje npuHoca rpoxhay Cpouju y nepmogy 2005-2022. rognHe, 3ak/by-
YeHo je Aa cy 3HavajHu KoedmumjeHT Ha AC goursama 1, 2 1 3 1 Ha
PAC poumru 1. C 063upom ga uma Hajmawy BpegHocT SIGMASQ mno-
kasaresba of 0,018961, Hajsehy Bpe[HOCT KOpuroeaHor koequuu-
jeHTa kopenaumje og 0,531534 1 Hajmarbe BpeAHOCTU MH)opMaLmo-
HUX Kputepujyma (Akaikeov kputepujym usHocu -0,723965, Svarcov
kpuTepujym nsHocu -0,576927 n Hana-Kvinov kputepujym m3Hocu -
0,709349), ytepheHo je aa je ontumanHu ARIMA (1,1,0) mogen.
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Ha ocHoBy n3payyHate nspayyHate JB ctaTuctuke, Koja y aHam3n 3a
mogen ARIMA (1,1,0) nsHocum 1,023389 n matsa je o KpUTUYHE Bpea-
HOCTW 3a HUBO 3Ha4ajHOCTN 5% Koja usHocu 4,74 (MnaageHosuh u cap.,
2015.), Buan ce aa pesunayanu He oOACTynajy 04 HopMasiHe pacnogene,
a p-BpeaHocT Koja usHock 0,599479 WwTo ykasyje Ha TO Aa ce ca BUco-
KAM HWBOOM 3HA4ajHOCTU He MOXe 046aLuTn XxunoTesa 0 HOPMasiHO-
CTv pesugyana. Nposepom Kopenorpama KsagpupaHe BpeHoOCTH pe-
3nayana obuyHe 1 napuujanHe aytokopenauuoHe 3a ARIMA (1,1,0)
MOZEN YOUEHO je Aa Ccy p-BpedHOCTH pe3ugyna Box-Ljungove cratu-
cTmke Behe og 0,05, WTO 3HauM Ja y oueHeHOM MoAesny He NocToju
ayTokopenauuja pesugyana. Nposepom kopenorpamMa Q cratuctuke
Ha pesuayannma 3ak/byyeHo je fa cy p-BpefHocTv pesugyna sehe o
0,05 n ga Huje noTpebHO NpoBepaBaTy CTabWIHOCT AaTor Mojena y
0flHOCY Ha ofabpaHe BpeaHocT AR 1 MA.

MpojekToBaH npuHoc rpoxha uspaheH je 3a nepuop 2023-2025. ro-
AnHe kopuwherem copTepckor nporpama, Ha OCHOBY JlorapuTMoBa-
HMX nofaTaka notnepuoga 2005-2022. roguHe. MpuHoc rpoxha y Pe-
nyénuum Cpbuju y nepuogy 1990-2025. roguHe MOXe ce BUAETW Ha
rpadovKoHy 2.
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MpuHoc rpoxha y nepuogy 1990-2022. roguHe
lMporHosupann npuHoc rpoxna y nepuogy 2023-2025. roguxe
U3Bop: ObpadyH aytopa y cogpTBepckom niporpamy Excel

IpagpukoH 2: MNMpuroc rpoxha y Cpbuju y nepnogy 1990-2025. rognHe.
Chart 2: Grape yield in Serbia in the period 1990-2025

HakoH TpaHcdopmaupje noraputMOBaHUX BPefHOCTH, NPOjeKTOBaHU
npuHoc rpoxha y Cpbuju y 2023. rognHmn nsHocuhe 156,50 xurbaga
TOHa, y 2024. roanHn 160,19 xurbafga 1oHa v y 2025. roguHu 156,56
Xurbafga ToHa rpoxnha.
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3akbyyak

Y pagy je u3BplleHa aHan3a BpeMeHCKe cepuje npuHoca rpoxha y
Cp6uijn 3a nepuog 1990-2022. rognmHe. AHanu3a je cnpoBeieHa npu-
MeHoM Box-Jenkinsovog nocTynka mofenoBarba uarpagre ARIMA
mofdena y Tpu ¢hase. 3ak/byyeHo je Aa je HajagekBaTHuju ARIMA
(1,1,0) mogen. Ha ocHoBY 0OBOr Mojena MNpOrHO3WpaH je npuHoC
rpoxha 3a 6yayhe Tpu oncepsauuje 1 Aowno ce Ao npegsuhama aa
he npuHoc rpoxha HacTaBuTK TpeHa naga 'y 2023. n 2025. rognHu,
[10K je 3a 2024. roaguHy NporHo3unpaH 6naru pacT npuHoca y 0fiHOCY Ha
2023. roanHy Ha HMBO c/iMyaH oHom y 2022. rognHn. MexaHunsam npeg-
Buharba npuHoca npoussohaumma rpoxha moxe fa noMorHe npu fo-
HOLLEHY MOCMOBHUX OA4/yKa Y UW/bYy ONTUMAIHOT Kopuwhera npoms-
BOAHWX pecypca u kanauuteTa 3a npepagy.
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ANCINEP3UJA OPI'AHCKE
BU/bHE NMPON3BOAHE Y
PENYBANUUN CPBUNIN

Bnaxosuh bparncnas?’, Mywkapuh AHTOH ?,
Bujennh Josana 3

Pe3ume

Y pagy je aHa/msupaHa Aucriepmja OpraHcke
6wbHe nponssogre y Pernybsmuym Cpbun. AHa-
JM3UPAHO Je KpeTarbe MOBPLLINHA 110f] HajBEXHUUM
OWBLHUM BpCTaMa y CUCTEMY OPraHcke osborpu-
BPELHE MPOU3BOLH-€ 10 PErIOHNMA U YIPaBHUM
OKpY3UMa. Y UCTPAaXVBAHOM BPEMEHCKOM 1eprosgy
(2017-2021) npoceyHa noBpLUMHA Y CUCTEMY Opra-
HCKke 6u/bHe Mpon3BogH-e y Perybrmuyn Cpouin
npoceyHo je nsHocuia 8,4 xwnage xexkrapa (bes
MOBPLUMHA Y NEPUOLY KOHBEP3IU[E) ca TeHLAEHLMOM
3HayajHor ropacta rno npoceyHoj crorm o4 9,10%
roguiurse. JommHvpa nospLuvHa rnog sohem (37%,),
criequn nospLumHa nog xurapmyama (309%), mHay-
cTpujckum 6urbem (21%), komHum 6ubem (10%), a
Ha rocriefeM MeCTy Halasu ce oBPLUMHA 1104
roBphem ca y4eluhem o4 jegaH rocro.

KrbyuHe peun:  OpraHcka npon3BOAr:a, MOBPLLVHA,
Penyb6rivka Cpbuja
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DISPERSION OF ORGANIC
PLANT PRODUCTION IN THE
REPUBLIC OF SERBIA

Vlahovié¢ Branislav 1, PuSkari¢ Anton 2,
Bijeli¢ Jovana 3

Summary

The paper analyzes the dispersion of
organic farming in the Republic of Serbia. In
this research the movements in the area
used for cultivation of the most important
crops in the system of organic farming were
analyzed by regions and administrative
districts. In  the researched period
(2017-2021), the area used in the system of
organic crop production in the Republic of
Serbia averaged 8.4 thousand ha
(excluding the conversion period) with a
significant increasing trend at an average
rate of 9.10% per annum. The area used for
fruit  production was dominant (37%),
followed by the area used for cereal
production (30%), industrial crops (21%),
fodder crops (10%), while the area used for
vegetable production was the smallest with
a share of one percent.

Keywords: organic farming, area, Republic of
Serbia
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YBop,

OpraHcka nosbonprBpesa no MHOroO YeMy pasfvkyje ce o Apyrux no-
/bonpuepeaHnx cuctema. OBaj B NpounsBogHe thaBopuayje 06HOB-
JbUBE pPecypce 1 eKOSIOLWKN NPUXBAT/bUBE NPOLECE KOjU He LITETE XK-
BOTHO] CpeAVHW, 34paBsby /byAn WK 34paBiby U [06PO6GUTH XMBO-
TMba U 3abpakyje YnoTpeby CUHTETUUKUX jefiktbersa U TEHETCKU
nHxXerepuHr (Schmid et al., 2008).

OpraHcka npon3BoAtba NpefcTaB/ba €KOMOWKN NPOU3BOAHN MeHa-
LIMEHT CUCTEM KOjU NPOMOBMULLIE 1 OjayaBa GuoanBep3nTeT, BUOIOLLIKE
LMKNyce 1 BMONOLWKY aKTMBHOCT T/ia. 3acHOBaAHa je Ha MWHUMAsHO]
ynoTpebu cnosballkbux MHNyTa (BaH rasguMHCTBA), Kao U Ha MeHa-
LIMEHT NpakcK koja ycnoctassba, 06e36ehyje 1 ojayaBa eKOMOLLKY Xa-
pmoHujy (Liebhardt, 2003).

OCHOBHU L/b OpraHcKe NosbOoNpPUBpPE/IE jecTe NPOM3BOAHa XpaHe BU-
COKOT KBa/nMTeTa (BUCOKE HYTPUTWUBHE BPEAHOCTW), Pa3BOj OAPXKWBE
no/LONPUBPEAE Y3 OYyBakbe EKOCUCTEMA, OApXaBake U noBehare
NIOAHOCTY 3eM/buLliTa. MogpasymeBa MakCUMasiHO Kopuiihere 06-
HOB/LMBMX 13BOPA EHEPIVje, 0[pXaBaHe reHeTCKE Pa3HOBPCHOCTY a-
rPO M eKOCKUCTEMA 1 3aLUTUTE XUBOTHE CPEANHE, CMakeHEe CBUX 06/~
ka 3arafuBatrba Koju Mory aa 6yay nocneguua nos/bLONpUBPeAHe Npou-
3BOJIHbE.

ArpoTexHMKa OpraHCcKor HaunHa NpPou3BOAHE pasnikyje ce y ofHocy
Ha KOHBEHLMOHA/THY NPOM3BOAHY NPBEHCTBEHO Y TOME LUTO Y OpraH-
CKOj NpOM3BOAHM HE CMejy Aa ce ynoTpe6rbaBajy BeluTavka, CUHTETU-
uka cpefcTBa 3a 3awTuTy busba, MMHepanHa fybprea 1 ceme copata
HacTasiMx reHeTckuMm moaudmkaumjama (FTMO).

OpraHcka nNpou3BoAtba Tpeba fa fonpuHece ofapxakby v nosehamy
MA0AHOCTM, CTAOUAHOCTY N BUONOLLKE PA3HOIMKOCTY TN, ann 1 crpe-
YyaBakby epo3mje T1a, Kao U 60/bEM peunKInpary eKooWKNX maTe-
pujana n kopuwhery 06HOB/BUBUX U3BOPA eHepruje.

2 Marepujan n meTtog paga

Y pagy je aHann3npaHo KpeTakwe yKynHMUX NOBpLUMHA Y CUCTEMY opra-
HCKE NPOM3BOAHE 1 N0 GU/bHUM BpcTama. burbHe BpcTe 0byxBaheHe
OBVIM UCTPaXMBakEM Cy: XuUTapuue, MHAYCTpujcke 6usbke, Bohe 1 no-
Bphe y cucteMy opraHcke nosbonpuepefe. YpaheHa je aHanusa Haj-
3aCTYN/bEHNUX BUIBHUX BpCTa U aHann3a no permoHrMa n ynpasHum
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oKpy3uma y Peny6numum Cpbuju. AHannsa obyxsarta nepuog of ner ro- AVCIEP3VIA
[MHa, BPEMEHCKM nepnog o4 2017-2021 roAyHe 3a Kojy NOCTOjU OAro- oprAnCKE
Bapajyha cTatucTuuka AoKymeHTauuja. MPOM3BO/ME
Y PENYB/AULN
N3Bopu nogaTaka npeyseTn cy 13 ctatnuctuyke 6ase nogataka MuHu- CPBUIM

cTapcTBa nosbonpuBpese, WymapcTea U Bogonpuepeae Peny6nuke
Cpbuje. Y pagy cy kopuwheHe cTaHfapAHe CTaTUCTUYKO-MaTemaTu-
uke meToAe. IHTEH3MTET KpeTarwa NPpoMeHa KBaHTU(UKOBAH je n3pa-
yyHaBateM CTOMNa NPOMeHa NpMMeHoM (hyHKLMja ca HajnpuaarofeHu-
jUM NUHMjaMa TpeHda opurMHanHum nogaumma. OppeheHe nojase
npukasaHe cy y Buay Tabena v rpadukoHa.

Pe3synTtatu uctpaxxmsama

Y uctpaxumsaHoM BpeMeHCcKoM nepuogy (2017-2021) npoceyHa nosp-
LUMHA Y CUCTEMY OpraHcke npomssogne y Peny6nvumn Cpbuju nsHocu-
na je 8.448 xa (6e3 NoBpLUMHA Y Nepuogy KoOHBep3unje), ca 3HavajHUM
TPeHZOM nopacTa no NPOCeYHoj roauwHoj ctonu og 9,10%. Mpous-
BOAM U3 Nepuoa KoHBep3Mje joww HUCY Ao6unm ctatyc opraHckor npo-
13BOJA jep HUCY Y NOTMYHOCTW OPraHCKu anv Cy Ha NyTy Ka OpraHCKoOM
1 HOCe O3HaKy "rpou3Bog n3 nepnoga KoHsepsmje".

OpraHcka nosbonpuepesa jefiHa je of Hajopxe pactyhux cekropa no-
eonpuepee. ToMe y Npuior roBopy 1 YnkbeHLa Aa je y nocnenmmx
neT rogvHa, NOBpLUMHA NOA OBOM BPCTOM NOJSbOMPUBPEAHE Npou3-
BOoAHE nopacna 3a ckopo 300% (Golijan et al., 2017). Cpncka opraH-
cka nosbonpuBpea pacTe, asm 3HauajHO 3a0cTaje 3a eBPONCKOM CTO-
nom pacta npoussogne (Willer et al., 2020). Ynpkoc noBos/bHUM arpo-
€KO/OLLKMM YCNOBKMA 3a pa3Boj OpraHcke NosbonpuBpese, 0Ba rpaHa
nosbonpuspege y Cpouju 3HavajHo 3aocTaje 3a CBETCKMM 1 eBPONCKAM
npoceKoM y nornegy NpoueHTa aHraXoBaHOT No/bONPUBPELHON 3EM-
/bULITa Yy cucTeMy opraHcke npounssogme (Kovacevié, 2021).

Brankov et al. (2019) uctuuy ga je TpXWLWITE OPraHckMxX Npon3Boaa y
Penybnmuy Cpbujn n garbe HepasBujeHO 1ako Ccy Nocnearunx roguHa
NPUCyTHEe NOo3UTUBHE nNpomeHe. OCHOBHE OAJIMKE MOHYAe OpraHCKux
nosbonpuBpesHNX npoussoga y Peny6nvuy Cpbuju jecy penatmsHo
CKPOMHa NOBPLUKMHA Y O4HOCY Ha YKYMHO NOSbONPUBPEAHO 3EM/bULLITE
Kao 1 manu 6poj NosLoNpUBpPeSHNX KyNTypa, Tj. ycesa Koju ce npous-
Boge (Monoswuh, 2016). Peny6nvka Cpbuja jow Huje y paHry pa3suje-
HUX 3eMasba EBponcke yHuje No nutawy opraHcke Npou3BoAHe, ynp-
KOC NOBO/bHUM ycrioBuma (boxuh n MnasHuh, 2015).
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[NaBHa jenH1La opraHm3auuje opraHckor cektopa y Peny6nuuy Cp-
6ujn cy npom3sohaun nofesbeHN y ABe rpyne: UHAUBMAYaIHN NOSbO-
NPVUBPELHULM, OHM KOjU CY AMPEKTHO NOTAMUCASIM YTOBOP Ca KOHTPO/I-
HOM opraHu3aumjoM 1 noamnssohaun, 0gHOCHO nNpom3sohaun unja npo-
N3BOAHAa Noanexe rpynHoj ceptudomkaumjun (y cknagy ca 3akoHOM O
opraHckoj npon3BoAmK). Ha oBaj HauMH cBU Nponseohaun cy y yroeop-
HOM OZHOCY Ca KOMMNaHMjOM KOja Kynyje cBe Npou3BoAe v naacvpa ux
Ha ogpeheHo TpxwuwTe. MNopea Tora, KOMNaHuja npyxa NOAPLUKY Y
061Ky MHNYTa, eaykauunje v NokpuBara TPOLLKOBa cepTudmnkaumje-
KoMMaHwja je Hocunau ceptTudmkata, a He npoussohay (Cumuh, 2017).

MoTpowaunma 6u Tpebano onakwatn M360p XpaHe U3 OfPXKUBKX
13BOpa M CUCTEMA, @ CBM YUYECHULM Y NaHLy ncxpaHe Tpebano 6u To
[a npuxsarte kao CBOjy OATOBOPHOCT W jeAUHCTBEHY npuanky. Cumuh
(2020) HaBOAK Aa je HEOMXO4HO XMTHO CMakKUTK YNoTpeby nectuunaa,
aHTMOMOTKKa, fybpmBa, WTO he yTMUaT Ha pa3Boj opraHcke Npowus-
BOAH-E, NO6ObLLAKE AOOPOOUTU XNBOTUHA U CMaHEHe TyouTKa bu-
0/10LLKE Pa3HOBPCHOCTMK.

Y cuctemy opraHcke 6usbHe Npou3BOAHE Y UCTPaXXMBAHOM nepuoay
AOMUHMpA MOBpLMHA nof Bohem, npoceyHo 3.155 xa, WTo npea-
CTaB/ba Buwe of TpehuHe ykynHe nospwmHe (37,3%). Cnegn nosp-
lWKnHa nof xutapuuama 2.503 xa (29,6%), MHAYCTPUjCKUM GU/bKama
1.745 xa (20,6%) 1 kpMHUM 6ubkaMa 913 xa (10,8%) aok je ybeasbu-
BO HajmMakba nospwmrHa nog nosphem 130 xa. (1,5%), rpaghukoH 1.

Kpmue INoBphe
GumKe 1%
11% N\

Bohe
37%

Hunycrpujc
Ke Gumke
21%

i

XHurapuue
30%

TpagpmioH 1: CTpykTypa MoBpLUNHA Y CUCTEMY OPraHCKe nponsBogH-e y Pe-
nyé/muym Cpbujn (2017-2021),%

Graph 1: Structure of the area used in the organic farming system in the Re-
public of Serbia (2017-2021),%
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MoBpLMHe Koje ce Hanase Nof OpraHcKoM Npou3BoLHOM Y Peny- it
61u1um Cpbuju cy ycuTheHe 1, yrinaBHoOM, NpeAcTas/bajy Masia ra3guH- BW/bHE
cTBa. Pasnior oBome je TexXHO/0MMja NPOV3BOAHE KOja ce NpuMmeksyje u ;";‘;gj:/?ﬁﬁ
Koja 3axTeBa aHraxoBaHOCT BeJIMKOr 6poja pafHuKa U MexaHWUKunX CPBHIN

CpefcTaBa, Ha eKOJIOWKUM NpUHUMNUMa 6e3 NpUMeHe CUHTETUYKUX
CpefcTaBa, LWTO 3HATHO yTUYe U HA EKOHOMCKU acnekT Npou3BOAHbeE.
Ynpaso 360r Tora, opraHcka nosbonpuspesa nma sehe waxce 3a pas-
BOj Yy HepasBWjeHUM nogpyyjuma, Ha Masium NpPov3BOLAHWM MOBPLLK-
Hama (Tabakoswh u cap., 2017).

Mpema uctpaxunsawy Brankov et al. (2019) BehunHa opraHckux npous-
Bohaua cy manu npoussohaum (Mmajy 40 NeT xektapa nosLonpuBpes-
HOT 3eM/blLLITa), BeNIMunHa (hapme He npejcTaB/ba MaBHy npenpeky
JasbeM pa3Bojy TPXULLTA OpraHcke XpaHe jep He MoCToju CTaTUCTUYKK
3HavajHa kopenaumja u3mehy kaHana gucTpubyumje v BeNUMHE KO-
puwheHor 3emMsbuLLTa 38 OPraHCKy NPOU3BOAHY.

Mosehahe NoOBpPLUMHA 1 YKYMHE OpraHcke Npou3BoAHkhe Hamehe ce Kao
umnepartuns 3a npomssohaye. Peny6nmka Cpbuja Tpeba ga nckopmcTm
CBOje He3araheHo 3emsbuLLITe U Aa noeeha Npou3BoAwY 1 N3BO3 opra-
HCKMX NPOM3BOJA Ha pas3BujeHa TpxuwTa. TuMe 61 ce 3aycTaBuo xa-
OTWYHU KOJlanc cena, cmarbunia Hes3arnoc1eHoCT Ce0CKOr CTAHOBHWLL-
TBa 1 CTBOPW/IM YC/IOBM [a Ce HOBa Mana u cpefha npenyseha 6ase
npepazom v n3B030M 0BuX npomssoga. OBo 61 y jeiHOj 04 HapeHNX
(hasa pa3Boja cTBOPW/IO MOTYhHOCT NpMBNavera Kanutana y cektop
ca orpomMHum noteHumjanom pacrta (Drekovic et al., 2011).

Bajagic¢ et al. (2022) HaBoge fa je Peny6nuka Cpbuja 3emsba y Kojoj je
nosbLonNpmBpeaa LOMUHAHTHA NpuUBpefHa [enaTtHOCT U 3eM/ba Koja
“Ma MOryhHOCTW 1 pecypce Aa pa3Buje KOHKYpPeHTaH CeKTop OpraHcke
nosbONpUBPeSHe NPOM3BoAHE. Y Hape4HOM neprnoay notpebHa je jow
Beha noJpluka of cTpaHe pecopHor MuHucTapcTBa 3a Nosbonpu-
Bpedy, nokpajuHckor CekpeTtapujata 3a nosbonpuspesy, MNpuspesHux
KOMOpa 1 NNoKa/IHUX camoynpasa Yy Lusby nosehara nospLUnHa 1 Npo-
N3BOHE OpraHcku npouseefeHe xpaHe (Bnaxoswuh, 2022).

Jvcnepsuja nponssoate Boha y CUCTEMY OpraHCKe Mpou3BoAHe 3 . 1 .

OpraHckn cuctem npounsBofre Boha npyxa HW3 NpeaHOCTW Yy OAHOCY
Ha KOHBEHLMOHaNHY NpPOM3BOAKY a TO je Aobujawe nnogosa 6e3
NMPMMEHe CUHTETUUYKMX XEMUjCKUX npenapata, OAHOCHO oOcTaTka
nectuumga. MNpuavkom npoussogHe Hema MoryhHocTu ga gohe o
3arahema XNBOTHE CpeauHe ycne npumeHe yHrmumMaa uam nHce-
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KTULMAA, KA0 1 eBEHTYasTHOT TPOBakha CBUX YUYeCHMKa TOKOM npoLeca
NPOV3BOAtHE.

Y aHanusnmpaHoM BpemeHckoM nepuogy (2017-2021) npoceyHa nosp-
lMHa nog BoheM y CUCTEMY OpraHcke nosbonpuBpeaHe Npov3BOAHE
y Peny6nuuu Cpbujn nsHocuna je 3.155 xektapa (6e3 noBpLUMHa y ne-
puoay KoHBep3uje). /cTa je umana TpeHA 3HavajHor nopacta no npo-
CEYHOj roamwikoj ctonu og, 15,97% (rpagukor 2). Y NOYETHO]j roAuHN
NoBpLUMHA je n3Hocuna 2.185 xa, A0K je y nocneaHoj aHaIm3npaHoj
rogvHn gocturna 3.952 xa. Y o4HOCY Ha NOBPLUMHY Y KOHBEHLMOHA-
HOM HauuHy NPOW3BOAHE NOBPLUMHA N0 BOheM y CUCTEMY OpraHcke
npou3soane yyectsyje ca 2,89%. Y 2021. rognH1 NoBpLUMHA Y CTa-
TyCy KOHBep3uje m3Hocuna je 1.663 xa Te ce y Hape[HOM nepuogy
MOXe OYEeKMBATU 3HaYajaH Nnopact NospLUMHA Nnoj Bohem.
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TpagpnkoH 2: Kpetare nospLumHe riog sohem y cuctemy opraHcke rpousso-
Are y Penybrimumn Cpbuju (xa)
Graph 2: Movements in the area used for fruit production in the organic farmi-
ng system in the Republic of Serbia (ha)
Y CTPYKTypu MOBpLUXHA NOA BOheM y CUCTeMY OpraHcke Npou3BOAHe
y Peny6nuup Cpbujn gomrHupa mamHa ca 996 xa v npoceyHum yye-
whem Behum of TpehuHe (34,8%). Cnepe jabyka ca 833 xa (29,1%),
wsbnBa 536 xa (18,7%), Buwmwa 279 xa (9,7%) n kynuHa 217 xa
(7,6%). Hanpep HaBefeHe BohHe BpCTe AOMMUHMPAjY U y4ecTBYjy ca
93,6% y CTPYKTYPU YKYMHUX NOBPLUMHA NoA, BOheM y CUCTEMY OpraHcke
npoussoane y Peny6nuun Cpbuju. Cee HaBefeHe BOhHe BpCTe umajy
TpeHz noBehawa NoBpLUMHA Y UCTPaXNBAHOM BPEMEHCKOM Nepuoay.

HajHTeH31BHWjM NopacT ocTBapyje NOBPLUMHA NOA BULWHOM, M0 MPo-
CeYHoj roamnLkboj cronm of 35,2%, a HajyMepeHuju nospLunHa nog ja-
O6ykoM, no cTonu og, 3,14% roguiumse.
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Be/nKki 10 KOHTUHEHTATHOT OpraHckor Boha MOXe fja Ce KOpUCTH 3a AVCREP3HIA
pasnMunTe BUAOBE Mpepaje: 3aMp3HyTo Bohe, 3aMp3HyTe Kalle of e (e

pasnuuntor Boha, nactepuszoBaHO Bohe (nactepu3oBaHa nynna), MPOU3BOARE
nacTepusoBaHe Kalle, BOhHM COKOBM, BORHI CUPYNI, KOMMOTH, CNATKO, pisibing

LlIeMoBM, MapMenage, nekmes, BOhHU xene, kKaHanpaHo Bohe, CyLleHo
Bohe, nmoduninzosaHo Bohe v cn. (Kanywesuh, 2017).

AHasIM30M NoBpLUMHA Noj BoheM y cucTemy opraHcke Npou3BoAHe no
permoHMMa MoXxe ce youuTu fa AOMUHUpA pervuoH Lymaauje n 3a-
nagHe Cpbuje ca 1.654 xa, WTO nNpeAcTas/ba BULLE Of MOJIOBUHE Y-
KynHe nospuHe (52,4%). Cnepgy pervioH JyxHe v Mctoune Cpbuje ca
1.305 xa (41,4%). PervioH BojsonHe HeEMa Be/IMKM 3HAUaj y OpraHckoj
npou3eoawu Boha 1 ca 185 xa uma yyewhe of 6,5%. Ha nocnegtwem
MecCTy Hanasu ce pervoH rpaga beorpaga ca 11 xa (make of jefaH
nocTo).

Ocwum pervoHa BojsoaviHe CBU oCTanu perroHy nosehasajy NoOBPLLUNHY
nos Bohem y CMCTEMY OpraHcke npov3BOAHe. HajuHTEH3VWBHMUjU MO-
pacT ocTBapyje pervoH LWymaavje n 3anagHe Cpbuje (Tabena 1).

Tabena 1: MNoBpLunHa rog BOheM y cUCTEMY OpraHcKe rpoussogre y Peny-
6/mum Cpbunjn (2017-2021)

Table 1: Area used for fruit production in the organic farming system in the
Republic of Serbia (2017-2021)

PervoH MpoceuHa | Yyewhe | Crtona npo-
noBpLUMHA (%) meHe (%)
(xa)
PervoH LWymaguje n 3. Cpbuje 1.654 52,4 26,39
PernoH JyxHe n . Cpbuje 1.305 41,4 8,17
PervoH BojsognHe 185 6,5 -11,31
'pag Beorpag 11 0,3 18,92
Peny6nuka Cpbuja* 3.155 100,0 15,97
VisBop: obpayyHa aytopa Ha 6asu hitp://www.minpolj.gov.rs/organska/
*6e3 nogaraka 3a Kocoso n Metoxujy

AHann3om gvcnepsuje NoBpLUNHA N0 BOhEM y CUCTEMY OpraHcke npo-
N3BOAHE MO YyNpaBHUM Okpy3uma y Peny6nmuy Cpbuju moxe ce 3a-
K/bYUnTW [a NoCToje 3HavajHe pasnvke. JomvHupa Torimqky ynpasHu
OKpyr ca 897 xa Koju y4ecTByje BuULLE 0f YeTBpTUHE (28,4%) y YKYNHO|
CTPYKTYpY NOBpLUMHA Noj BOheM y CUCTEMY OpraHcke Nnpou3BOAHE.
Cnepe PacuHckn okpyr ca 523 xa (16,6%), MauBaHcku ca 506 xa
(16,0%), Kony6apcku ca 321 xa (10,2%) n 3natnbopckn ynpaBHN OK-
pyr ca 139 xa (4,4%). Yuewhe HaBefeHUX yNpaBHUX OKpyra Yy CTpyk-
Typv noBpLuKnHa nog Bohem y cucteMy opraHcke npovssoamwe y Peny-

6nvum Cpbujn nsHocu Tpu YeTBpTUHe (75,6%).
17




AUCNEP3UJA
OPrAHCKE

BU/bHE

NMPOU3BOAHE
Y PENYB/INLUU

18

CPBUIN

G

EKONOMIKA

Mpema CTPYKTYpu, BENMYMHM U NPOU3BOLHO] OpujeHTauuju, noctoje
TpwW KaTeropuje rasgmHcTasa, 04HOCHO hapmu Koje ce 6baBe OpraHCKoMm
nosbonpuepenoMm. MNpsa rpyna cy NopoauyHa rasauHcTea y Kojuma je
MHTErpucaHa busbHa v XMBOTUHCKA NPOM3BOAHA. [ipyra rpyna cy cne-
UMjanm3oBaHa ras3guMHCTBa, Ha NpMMep opraHcka npoussofha Boha.
Tpeha rpyna cy Benuke hapme koje KOMOUHYjy BUIbHY U XUBOTUHCKY
MPOM3BOAHY, @ YeCTO MMajy U LeHTap 3a npepagy, LWTo je y30p 3a 0By
BpCTY npoussoame (Cumuh, 2017).

3 2 [vicnepsuja Npon3BoAH:E XUTapuLa y cuctemy
&= OpraHcke NPoM3BOAHE

Mpoun3BoAHba Xutapmua no OpraHcKUM NpUHLMNUMa nogpasymMeBsa 3a-
TBOPEHM cUCTeM ocnarajyhu ce BULLE HA TEXHUKE ynpaB/baka, 6uo-
NoLLKe npouece 1 06HOB/bUBE U3BOPE 3a OApXaBarbe NpUxBaT/bUse
MPOAYKTUBHOCTU U 0YyBake X1BOTHe cpefmHe (McCoy, 2002).

Y nctpaxumeaHoM BpeMeHckoM nepuogy (2017-2021) npoceyHa nosp-
WMHa Noj XuTapuuama y CUCTeMy OpraHcke npoussofwe y Peny-
6nmum Cpbujn nsHocuna je 2.503 xektapa (6e3 nosplunHa y nepmoay
kOHBep3uje). MNoBpLUKnHa je y NOMEHYTOM BPeMEHCKOM Nepuoay umana
TPeHJ, nopacra o npoceyHoj roguilHoj ctonu of 6,72% (rpagukoH
3). Y noyeTHoj rognHn nctpaxmeamwa (2017) nosplimHa je nsHocuna
2.148 xa, pok je y nocnegmwoj (2021) gocturna 2.787 xa. ¥ 2020. ro-
[VHW Y OIHOCY Ha MPEeTXOLHY AOLWIO0 je [0 M3BECHOT Naja aHraxosa-
HUX NOBPLUMHA.

Y 0[IHOCY Ha NOBPLUNHY Y KOHBEHLMOHAJTHOM HauvHYy NPOU3BOAHE NO-
BPLUMHA MO XMTapuuamay cctemy OpraHcke npov3BOAHE yHecTByje
ca ceera 0,25%. ¥ 2021. rognMH1 NOBPLUMHA Yy CTATyCy KOHBEP3Mje 13-
Hocuna je 1.672 xa Te ce y HapeAHOM nepuody MOXe OYeknBaTu no-
pacT NoBpLUMHA MO Xutapuyamva.

Y CTpYKTYpU NOBpLUMHA NOA XuUTapuuama y CUCTeMy OpraHcke npowus-
Boare y Penybnuun Cpbujn aomuHunpa rweHnya ca 904 xa ca yde-
whem Behum of TpehuHe (36,3%). Cnege cnenta ca 308 xa (12,3%),
cunaxHu Kykypys ca 289 xa (11,5%), Kykypys ca, Takohe, 289 xa 1 pax
ca 230 xa (9,2%). Y CTpYKTyp¥ YKynHe NoBPLUXHE NOA XuTapuuama y
CUCTEMY OpraHcke Npou3BOAHE Hanpes HaBefeHe 6ubHe BpCTe yye-
CTBYjy ca Buwe of Tpu yeTBpTUHE (80,6%). OCMM KyKypy3a Koju ocTBa-
pyje TPeHA4 CMakwera NoBpLUMHA MO NPOCEYHOj rOAWLLH0j CTOMN Of
9,5%, cBe ocTasle HaBefeHe BPCTe xutapuua nmajy TpeHg nosehara
MOBPLUMHA Y UCTPaXXMBAHOM BPEMEHCKOM nepuoay. HajuHTeH3nBHUjU
nopacT ocTBapyje NoBPLUNHA MO CUNAXKHUM KYKYPY30M MO NPOCEYHO]
romnLLH0j cTonun o 26,8%, a HajyMepeHwuj NoBpLUMHA NOA, NILEHNLOM
04 5,6% roaniume.



GROEKONOMIKA

JO00

” OpuruHasHe BPeTHOCTH J

——————
2500 -

- - - —_
e

2000

AMHUja TpeHaa j

1300

1000

56060

€&

2017 2018 2019 2020 2021

‘ FOaHHe |

TpachukoH 3: Kpetatrbe roBpLUnHE 1104 XUTapuLama y cUCTeMY OPraHCKe Ipo-
usBogm-e y Penybrinym Cpbuju (xa)

Graph 3: Movements in the area used for cereal production in the organic
farming system in the Republic of Serbia (ha)

AHann3om NoBpLUMHA MOJ XuTapuuama y cCuctemy opraHcke npousso-
are y Peny6nmuy Cpbuju no permoHnmMa Moxe ce youuTy Aa ancosy-
THO JOMUHMpa pervoH BojsoguHe ca 2.150 xa, WTO npepcTtas/ba
85,9% yKynHux nosplumnHa. Cnegn permoH JyxHe n MctouHe Cpbuje
ca 297 xa (11,7%). N3pa3uTo masno yuelwhe, og 2,1% (53 xa), uma pe-
rmoH LWymaauje n 3anagHe Cpbuje, AOK pervoH rpaga beorpaga uma
MPOU3BOAHY XUTapMLA Ha CBEra YeTpu Xektapa LWTo je Marbe 0f, je-
JaH nocto yyewnha. CBu peroHun octeapyjy TeHAEeHLMjy noBehaha no-
BPLUVHE MOJ XuTapuuama y CMCTeMy OpraHcke npon3BoaHe. HajuHTte-
H3VBHMjX NOpPacT 0CTBapyje pernoH JyxHe n ictouHe Cpbuje (Tabena 2).

Tabesna 2: lNospLunHa riog xurapuyama y cUcTeMy OpraHcke rpon3BOgHE Yy
Penybmyn Cpbujn (2017-2021)

Table 2: Area used for cereal production in the organic farming system in the
Republic of Serbia (2017-2021)

PervioH MpoceyHa Yuewhe | Ctona npo-
NoBpLUNHA (%) meHe (%)
(xa)

PervioH BojsoauHe 2.150 85,9 2,44
PernoH JyxHe n N. Cpbuje 297 11,7 42,21
PervoH Wymaauje n 3. Cpbuje 53 2,1 27,79
pag beorpapg, 4 0,2 4,66
Peny6nvka Cpbuja* 2.503 100,0 6,72

i3Bop: obpayyHa ayTopa Ha 6asu hitp.//www.minpolj.gov.rs/organska/

*6es nogaraka 3a Kocoso n Metoxujy

AVUCNEP3UJA
OPrAHCKE
BWU/bHE
NMPOU3BOAKE
Y PENYB/IULU
CPBEMIN

19




AVUCNEP3UJA
OPrAHCKE

BWU/bHE

NMPOU3BOAHE
Y PENYB/INUM

20

CPBUIN

G

EKONOMIKA

KapaktepucTuka opraHckmx thapmu y BojsoanHu je wuxosa cneuuja-
nm3aumja 3a Npon3BOAY Maker 6poja 6U/bHUX BPCTA, Kao LUTO CYy XKu-
Tapuue, UHAYCTPUJCKM yceBn 1 nosphe, LOK je NpoceyHa BemymHa ra-
3anHcTBa Beha og 10 xa. Hacynpot Tome, dhapme y LieHTpasiHOj
Cp6ujn yrnaBHOM Cy KOONepaTUBHO Be3aHe 3a npuBaTHa NnocTpojera
3a npepagy. Hbvxosa npovn3BoAHba 0fBYja ce Ha MasiM NoBpLIMHaMa,
a HeomnxopgHe nHnyTe 06e36efyjy Kynum nponssoga. Ca npou3BoLHOM
noBpLUMHOM of Buwe of 500 xa, Tpehy rpyny npefactaB/bajy Besimke
npvBaTHe KomnaHuje. HbnxoBa KapakTepucTuka je HefocTaTak cneum-
janusoBaHe onpeme v pajHe cHare u OHU Cy Nof 3HATHO BE/IMKUM Y-
narakbuma 3a Habasky onpeme v MallnHa 3a NponsBoaty (bepersi 1
ap.,2013).

MocmaTpaHo No ynpasHYM OKpy3uMa MoBpLUMHA NOA XuTapuuama Ha-
jBULLE je 3acCTyn/beHa y JykHob6aykom ynpaBHOM OKpyry ca 779 xa LuTo
npegcraesba ckopo TpehnHy yyewha (31,1%) y ogHOCY Ha YKYMHY no-
BPLUVHY NOJ XWTapuuama y cUcTeMy OopraHcke npomssBoghe y Peny-
6nunum Cpéuju. Cnepe JyxHobaHaTckm okpyr ca 471 xa (18,8%), 3aje-
yapcku ca 203 xa (8,11%), CeBepHobaHaTcku ca 57 xa (2,3%) un Ce-
BepHOGaukM ynpaBHM OKpyr ca 49 xa (1,9%). HaBegeHu ynpasHU
OKpPYy3u 3ajeIHO Y4eCTBYjy ca CKopo ABe TpehuHe (62,2%) y CTPYKTYpU
YKYMHe MOBPLUMHE MOA X1Tapuuama y cuctemy opraHcke npou3BofHe
y Peny6nuun Cpbuju. EBUAEHTHO je Aa AOMUHUPAjY OKPY3M Y pernoHy
BojsoauHe.

Mpon3BogHa XuTapuua No OpPraHCKUM MNPUHLMNMMA MOXeE jefHO-
CTaBHO fa ce MexaHu3yje, yceB MoXxe L06po 1 Ayro Aa ce CKIaguLuTh,
a opraHcka XuTa 3Ha4ajHa cy M3BO3Ha poba jep NoCToju 3HavajHa Tpa-
XHa Ha CBETCKOM TPXMLUTY, NOCEOHO Y pa3BujeHnM 3eM/baMa CBeTa.
OBO MOXe fa yTuye Ha Aasbu NopacT MOBpLIMHA NOA XUTUMa Y
cucTtemMy opraHcke npoussoame (https://organic-farmknowledge.org).

3.3 Jvicnepauja NponsBoaHe UHAYCTPUICKUX
»J: GUrbaka y CUCTEMY OpPraHCKe NPOU3BO/AHE

TpeHyTHO NOCTOjW BUCOKA TPaXHa Ha TPXULLTY 38 UHAYCTPUjCKUM 6U-
JbKama, NoroToBo COoje U CYHLOKpeTa, NPou3BeAeHNM Y CUCTEMY opra-
HCKe NMPOoV3BOAHE KOje Ce Kopucte y UHAYCTpUju XxpaHe n nuha, nHay-
CTPUjU CTOUHE XpaHe, KO3MEeTUYKOj, hapmaLeyTCcKoj 1 ApYruM UHAYC-
Tpujama. FnobasnHo, Tpaxtwa ce nosehasa BUCOKOM CTOMOM pacTa U
3a Apyrum npomssogmma: jecTmBo yrbe, 6palHo, wehep v ap. Cee Be-
hu 6poj 30paBCTBEHO OCBELINEHNX NOTPOLLIAYa U MPOMEHA HaUMHA XK-
BOTa yTULLA/IM CY Ha Tpaxmy, npe csera, y CeBepHoj AMepuum 1 3ana-
ZAHoesponckum 3emrbama (Klaiss et al., 2020).
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Y uctpaxmBaHOM BpemeHCKoM nepuogy (2017-2021) npoceyHa nosp- AMCTIEP3UIA
LUMHA NOJ MHAYCTPUJCKMM BU/bKama y CUCTeMY OpraHcke Npou3BOALE Y K

Peny6nuun Cpbuju nsHocuna je 1.745 xa. Wcta je y uctpaxmBaHoM NPON3BOAHE
BPEMEHCKOM Nepuoay umasna TPeH[ 3HayajHor nopacrta no npoceyHoj Y PEMYBAMLM

cTonu oA 9,68% roauiitse (rpagmkoH 4). CPEMIM
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TpachnkoH 4. Kpetame roBpLunHe 1og NHAyCTPUJCKMM bubkama y cucTemy
opraHcke rpousBogm-e y Penybrinyn Cpbunju (xa)

Graph 4: Movements in the area used for industrial crops in the organic fa-
rming system in the Republic of Serbia (ha)

Y npBoj roguun (2017) nospLluMHa Nof UHAYCTPUJCKUM Bubkama U3Ho-
cuna je 1.443 xa (6e3 nosplmHa y nepuogy KoHeepswje), ga 6m y no-
CNnefik0j UCTpaxXMBaHOj roguHn gocturna 2.088 xa. Y 2020. roamHu, y
O[HOCY Ha NpeTxXoAHy, AOWN0 je A0 3HauyajHOr naja aHraxoBaHuX
MOBPLUMHA. Y OAHOCY Ha MOBPLUMHY Y KOHBEHLMOHAUJTHOM HauuHy Mpo-
M3BOLHE MOBPLUNHA MO MHAYCTPUJCKMM OGUbKkama y CUCTEMY OpraHcke
npovssogrwe uma Mmano ydvewhe of ceera 0,46%. Y 2021. roguHu
MOBPLUMHA Y CTaTyCy KOHBep3uje buna je BeoMa CKpOMHa 1 u3Hocuna je
csera 33 xa, Te ce y HapefHOM Mepuoay He MOXe O4yekuBaTu 3Ha-
yajHMj1 nopacT NoBpLUMHA NOA, UHAYCTPUCKUM BUrbKama.

Y CTPyKTypy MOBpLIMHA MO WHAYCTPUjCKUM Gusbkama y cuctemy op-
raHcke npoussogne y Penybnvumn Cpbuju gomvHupa cyHLokper ca 921
xa n yyewhem Behum og nonosuHe (52,8%). Cnefe coja ca 496 xa
(28,4%) n ymaHa penuua ca 279 xa (15,9%), O0K Aaneko mamy
noBpLMHY MMajy naH ca 16 xa (0,9%) n koHom/ba ca 11 xa (0,6%).
HaBeseHe 6wbHe BpcTe yuyecTByjy ca 98,6% Yy CTPYKTypWU YKynHe
NoBpLWMHE NOA4, MHAYCTPUCKMM Ous/bkamMa Yy CUCTEMY OpraHcke
nponssoghe. OcuM coje U KOHOM/be, Koje OCTBapyjy TPeHA CMamerba
noBpLLUMHA, OCTasle HaBefeHe OubHe BpCTe uMmajy TpeHn noseharba
MOBPLUMHA Y WUCTPaXXMBAHOM BPEMEHCKOM nepuogy. HajuHTeH3uBHUju
nmopact ocCTBapyje noBpwMHA MOL CYHUOKPETOM, MO MPOCEYHO]
roAvWHOj CToNn of 26,7%, a HajyMepeHuju NoBpLUMHA NOA, Y/baHOM
penuom, no ctonu o4 1,6% roguiime.
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MocmatpaHo no pernoHWmMa, Hajsehe yyelhe y nospLuvHama nog nH-
LyCTpUjCKUM Burbkama y CUCTEMY OpraHcKe Npov3BoHhEe UMa PervoH
BojsoguHe ca 1.292 xektapa u ydyewhem of CKOpPO TpU YeTBPTUHE
(74,0%). Ha ppyrom mecty Hanasu ce pervoH JyxHe u McTouHe
Cpbuje ca 447 xekTapa (25,6%). ctoBpemeHo pernonu Wymagnje v
3anagHe Cpbuje u rpaga beorpaga Hemajy Benvku 3Havaj. PervioH
BojsoauHe ocTBapyje He3HaTaH nag y nosplmHamva (rabesa 3).

Tabesa 3: [NoBpLUMHA 104 NHAYCTPUJCKUM 6U/bKaMa Y CUCTEMY OpraHcKe npo-
usBogme y Penyormum Cpbujn (2017-2021)

Table 3: Area used for industrial crops in the organic farming system in the
Republic of Serbia (2017-2021)

PervoH MpoceyHa | Yuewhe Crona
MOBPLUMHA (%) NMPOMeHe
(xa) (%)
PernoH BojsoguHe 1.292 74,0 -2,25
PernoH JyxHe n . Cpbuje 447 25,6 20,4
PervoH Lymaauje n 3. Cpbuje 6 0,3 -
'pag Beorpag 0 0 -
Peny6nuka Cpbuja* 1.745 100,0 9,68
U3Bop: obpayyHa ayTopa Ha 6asu hitp.//www.minpolj.gov.rs/organska/
*6e3 nogaraka sa Kocoso n Metoxvjy

MocmaTtpaHo no ynpaBHUM OKpy3uMa Hajseha nospluMHa noj nHAayc-
TpUjckuM 6usbkama Hanasu ce y JyxxHobaHaTckoM ynpaBHOM OKpYTY,
661 xa, WTO npeActas/ba Buwe of Tpehure (37,9%) ykynHe nosp-
LUMHY NOA4 UHAYCTPUCKUM BUbKaMa y CUCTEMY OpraHcke Npou3BoAHe
y Peny6nuumn Cpbuju. Cnege JyxxHobauku okpyr ca 490 xa (28,1%),
3ajevapcku ca 434 xa (24,9%), 3anagHobauku ca 43 xa (2,5%) u Ce-
BepHObaukn ynpaBHWU OKpyr ca 42 xa (2,4%). HaBefeHun ynpasHu
OKpy3¥ 3ajefHo yyecTByjy ca 95,7% y CTPYKTypW YKyrHe MnoBpLUHE
noJ, VHAYCTPUjCKUM BU/bKama y CUCTeMy OpraHcke Npou3sBofhe y Pe-
ny6nvuy Cpbéuju.

MpyHOCK MHAYCTPUjCKUX BW/BHUX BPCTa Y OPraHCKMM nnaogopeavva
OrpaH1yeHu cy 036U/bHUM PU3NLMMA Kao LITO Cy LUTETOUMUHE, MHCEKTU
1 KOpoBU. MefyTrM, OPraHCKO COJUHO ¥ CYHLIOKPETOBO Y/be 1Ma BUCOKY
TPXULLHY LieHy, LITO KOMMEH3yje OCTBapeHe HUCKe NPUHOCE U PU3NK y
npoussogru (Paulsen, 2008). ¥YnpaBo BUCOKa MasionpojajHa LeHa u
mMoryhHOCT M3B03a Moxe fga Oyfe jefaH of npuMapHWX MoOTvBa 3a
nosehare NOBPLUMHA NOA MHAYCTPUWjCKMM GW/bHUM BpcTama y Peny-
6nmum Cpbuju.
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ANCNEP3UJA

[lvcnepavja Npou3BoALe NoBpha y cUCTEMY OpraHcke 3.4 OPFAHCKE
nNpou3Boae V= T= SH/bHE

) . MPOU3BOAE
OpraHcko NoBPTaApCTBO je NMPOU3BOLHN CUCTEM KOJU Ce OC/iaka Ha oun- Y PENYB/IMLIN

ONOLLKE NPOLECE 1 NPUPOAHE MaTepujae 3a ynpassbare NAogHoLWwhy cren
3eM/buLITa U Nonynaypjama WTeTouMHa 1 3a NPOMOLMjy 34paBor pa-

CTa yceBa. MoBphe Koje ce npofaje kao opraHcko mopa fa ce yaraja u

BUMe pyKyje Y cknafy ca HauuMoHa/IHUM cTaHfjapguma u Baxehum
ApxaBHUM nponucuma. CtaHgapav 3abparwyjy ynotpeby sehuHe cu-
HTETUYKMX xemukanuja (hybpwea, nectuunan uta.) n cemx MO npou-

3B0Aa, a o4 hapmepa ce 3axTeBa fAa Crneay nnaH opraHcke npov3Bo-

Ane v Boay eBugeHumjy doapmu u nosba (https://ag.purdue.edu).

Y uctpaxmeaHoM BpemMeHckoM nepuogy (2017-2021) npoceyHa nosp-
lWMHa nog nosphem y cuctemy opraHcke npoussoghe y Penybnuvum
Cpb6ujn 6rnna je Beoma ckpomHa v nsHocuna je 130 xekrapa (6e3 nosp-
lWMHa y nepuogy KoHeep3auje). icta ocTBapyje TpeHs yMepeHor ona-
Jara no npoceyHoj roanwmoj ctonun og 2,30%. MNpee roguHe ncrpa-
xuBawa (2017) nosplumHa nof nosphem n3Hocuna je 123 xa, fa om y
nocnepHoj rognumn (2021) nosplumnHa nsHocuna 118 xekrapa (rpagwm-
KOH 5). Y ofjHOCY Ha NOBPLUMHY Yy KOHBEHLUMOHA/IHOM HA4uHY MPOu3-
BO/H€ NOoBpLUMHA Noj NoBphemM y CUCTEMY OpraHcKe NMpon3BOAHE uma
masno ydewhe og ceera 0,09%.
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TpaghmkoH 5: Kpetatbe noBpLUHe 1104 MoBPHeM y CUCTEMY OpraHCcKe Ipous-
BogH-e y Penybrmumu Cpbuju (xa)

Chart 5: Movements in the area used for vegetable production in the organic
farming system in the Republic of Serbia (ha)
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Y nepviogy KoHBep3uje Hanasm ce npubamkHo 60 xa (2021). Ha ocHoBy
TOra MOXe Ce 3aK/by4nTi Aa ce y HapeLHOM Nepuojy o4ekyje n3BecHo
noseharbe NoBpLUMHA MOA NOBpheM y cCTEMY OpraHcke Npov3BOAHE
y Peny6nuup Cpbuju.

Y CTPYKTYpu NOBpLUMHA MoA NoBphem y cucTemy opraHcke npous3Bo-
Ame fJoMuHupa kpomnup ca 14 xa v ca yyewhem og 10,8%. Cnege
nacysb ca 13 xa (10,0%) n nanpuka ca 10 xa (7,7%), 00K Makby nosp-
LWMHY Majy MpkBa ca 7 xa (5,4%) n napagaj3 ca 5 xa (3,9%). Hase-
[leHe busbHe BpCTe yyecTByjy ca BuLe of tpehuHe (37,8%) y CTpyKTy-
pv yKynHe noBpLUNHE MO NOBPhemM y CUCTEMY OpraHcKke Npoun3BOAHE
Cse HaBefieHe BpCTe nospha umajy TpeHs nosehana nospLuMHa y mc-
TpaXnBaHOM BPEMEHCKOM nepuogy. HajuHTeH3MBHUjM NopacT oCTBa-
pyje MmoBpLUMHA MOA Nacy/beM, MO MPOCEYHO] TOAMLLKO] CTOMU Of
21,5%, a HajymMepeHwujy NoBpLUMHA MO Nanpukom, no cronu o 2,7%
roavHe.

AHan130M NOBpLUMHA oA NoBpheM y CUCTEMY OpraHCcKe NpPou3BOAHE
Mo pervoHMMa Moxe ce youuTu ga Hajsehe ydyewhe nma pervoH Boj-
BoguHe ca 93 xa, KOju y YKYMH/MM NoBpLUMHAMa y4eCTBYje ca CKOpO Tpw
yeTBpTMHE (71,5%). Ha gpyrom MecTy Hanasu ce pervoH JyxHe u
NcTouHe Cpbuje ca 17 xa (13,1%), AOK HEKONIMKO XeKTapa Makwe uma
pervoH LWymaauje n 3anagHe Cpbuje, 14 xa (10,8%). Ha nocnegtwem
MecCTy Hafnasu ce pervoH rpaga beorpaga ca 6 xa (4,6%). Ocum peru-
oHa BojBofvHe cBM OCTa/nM pervoHy umajy TeHaeHuujy naga nosp-
lWMHe nog noBpheM y cMcTeMy opraHcke npou3BoAre. HajuHTeH3UB-
HUjK Naj ocTBapyje pernoH rpaga beorpaga (rabesa 4).

Tabena 4: lNosBpLumHa 1oy noBphem y cucteMy opraHcke npoussoge y Pe-
nyé/mum Cpbujn (2017-2021)

Table 4: Area used for vegetable production in the organic farming system in
the Republic of Serbia (2017-2021)

PervoH MpoceuHa | Yuewhe Crona
MoBpLUMHA (%) NMPOMeHe
(xa) (%)
PernoH BojsoguHe 93 71,5 1,8
PernoH JyxHe n . Cpbuje 17 13,1 -8,53
Pervon Wywmagwje n 3. Cpbuje 14 10,8 -10,68
'pag Beorpag 6 4,6 -22,5
Peny6nuka Cpbuja* 130 100,0 -2,30
Yi3Bop: obpayyHa aytopa Ha 6asu http://www.minpolj.gov.rs/organska/
*6e3 rogaraka 3a Kocoso n Metoxwjy
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MocmatpaHo no ynpasHUM OKpy3vMMa Hajseha nospLluMHa nog nosphem AMCEP3UIA

Hanasw ce y JyXHob6a4kom ynpaBHOM OKpyry, 32 xa, LTo npeacTaB/ba T RnKE
CKOPO 4eTBPTUHY (24,6%) yKyrnHe NoBpLUMHE o4 NoBphem y cuctemy MPOU3BOAHE
opraHcke npousBoate. Cnefe CeBepHobaHaTcku ca 18 xa (13,8%), Toepne A

JyxHob6aHatckn ca 15 xa (11,5%), 3anagHobaukmn ca 11 xa (8,5%) u
3ajevapckn ynpasHu okpyr ca 10 xa (7,7%). HaBefeHu ynpasHU
OKpY3¥ 3ajejHO yuecTByjy ca ABe TpehunHe (66,1%) y CTPYKTYpH YKynHe
noBpLUMHe nog nosphem y CUCTEMY OpraHcke npov3sBoAwe y Peny-
6numum Cpbuju.

Mpoussogra nospha y 3alwTheHoM NpoCcTopy Uma BefvKW 3Havaj y
OpraHcKoj Npon3BoAHM 360r TOra LWTO HEMa HeraTUBHUX yTuLaja ghak-
Topa cnosballkbe cpeauHe Ha rajeHe 6usbke. MojaBa WTeToUMHA CBe-
[eHa je Ha MUHMMYM. Y TOKY jefiHe KaneHaapcke roguHe moryhe je u-
maTun Behu 6poj TypHyca y 3aBUCHOCTY Of Tora Koje busbke ce raje.

C 0631poM Ha pacnonoxmee NOTEHUMjane y BUAy KNMMaTckux n 3em-
JbULLHKX YCnoBa Koje nva Peny6nvka Cpbuja, pesyntaTu Koju ce oa-
HOCe Ha NnoBpLVHe nog nosBphem HUCY Ha 3a40BOsbasajyhem HUBOY.
MoBpTapcka Npov3BOAHA N0 OPraHckMM npuHuMnuma Tpeba aa je y
cknagy ca 3akoHMMa Npupoje 1 Aa TEXM Ka LUTO MakeM HapyLlaBahy
NnpUpoAHe paBHOTEXe, a TO 3Hauu cnefehe: He ynoTpeb/baBaTy BeLl-
Tauka nakopactBop/byBa MMHepasiHa hybpusa, Tpeba KopucTUTy nNpu-
poaHa hybpusa npoussefeHa Ha thapmu (CTajHak, KOMNOCT), 3ene-
HULWHO hy6puBO, Manumparse, obpasa 3eMsbyLLITa U C., HE KOPUCTUTH
CUHTETUYKE XeMujcke xepbuumae, KOMOMHOBATM MexaHWdky u Tep-
MWUYKY KOHTPOJTy KOpOBa W TpaBHe MOKpuBaye, He KOPUCTUTU CUHTe-
TUYKe XeMujcke nectuumie, KOMOVMHOBATU CBe [AOCTYNHe MeTofe Y
MPOM3BOLHM 1 3aLWITUTY NMOBPTAPCKKX yCeBa
(http://www.organiccentar.rs).

MopacT nomnyapHOCTM OpraHckor nopha y CBeTy AWPEKTHA je nocre-
anua pactyhux 3gpaBcTBeHMX Npo6ieMa Ko noTpoliaya u cee sehe
CBECTM 0 3APaBCTBEHNM GnarofaTuMa XpaHe Npou3BeAeHe y opraH-
CKOM cuctemy. OBaKBM MPOW3BOAM CAPXE BULIE 3ALUTUTHUX aHTU-
OKCWaHCa, Matbe WM YONLLUTE HE CaApXe ocTaTke NecTuUyaa U H13akK
HWBO OTPOBHUX M TELLKMX MeTana.

Pa3Boj opraHcke nossonpuepese y Cpbuju 3aBucy of Aenosaka BuLle
¢haktopa: nosehara nospLUMHA MOA OPraHCKOM NPOU3BOAH0M, NOBe-
harba 13B03a, MHTepecoBaka, egykauuje n MHPOPMUCAHOCTHN O OpraH-
CKOj Npou3BoAHN, CMatbera Murpaumja y seha ypbaHa nogpydja, ouy-
Baka XMBOTHe cpeauHe u ap. (Bajagic et al., 2022).

25



ANCNEP3UJA
OPrAHCKE

BU/bHE

NPOU3BOAHE
Y PENYBAWLM

26

CPBUIN

G

EKONOMIKA

3a ycneLuHy opraHcky npov3BoAHY Y NiacMaH OpraHckMx npon3soja
y Peny6nuum Cpbujn noTpebHo je pa3BuTy AYyropoyHy cTparterujy op-
raHcke mosbonpvBpege koja he mpyxuTt cmepHuue 3a nsberasame
nwnn ybnaxasarbe NOTEHUMja/THAX PU3MKa KOA, MHBECTMpaha, Kao u
CnpoBofee MNOSbLONPUBPELHO-TEXHUYKMX W yNpaB/bayknx Mpakcu
(Sredojevic et al., 2015).

Y3 oaroeapajyhy, jow Behy nogpLuky Apxase v flokasiHe caMoynpase,
Kao 1 y3 jauyarbe CBeCTU rpafjaHa 0 OpraHcKoj NPOU3BOAHM U 3aLUTUTH
XXMBOTHE CpenHe, MOXe Ce OYEKMBATU NopacT NoBpLUMHA, a CaMUM TUM
I NPOM3BOAHE OPTraHCKNX NOSBONPUBPELHUX U NpexpambeHnx npouns-
BOJa Yy HapeAHOM BpeMeHCcKoM nepuody (Bnaxosuh, ¥Yxap, 2021).

3ak/byyak

Y uctpaxmsaHoM BpeMeHcKoM nepuogy (2017-2021) npoceyHa nosp-
LUMHAa y CUCTEMY opraHcke npoussogne y Peny6nuuy Cpbuju nsHocu-
na je 8.448 xa (6e3 noBpLUMHA Y Nepuosy KOHBEP3Kje), ca 3HavajHUM
TPeHZOM nopacTa no npoceyHoj rogunwwoj ctonn og 9,10%. Y 2021.
roA4MHM NOBPLUMHA Y CTaTyCy KOHBEp3Wje usHocuna je 6.470 xate ce y
HapeLHOM Nepuoay MoXe O4YeknBaTh NopacTt NoBpLIMHA NOL GUSbHUM
BpCTamMa y CMCTEMY OpraHcke npou3sohe. OpraHcka nosLonpuepesa
jefiHa je of, Hajbpxe pactyhux cektopa nossonpuspege y Peny6nuuu
Cpbwmjn.

MpoceyHa nospLlunHa noj Bohem y cMcTeMy OpraHcke npou3BofHe y
Peny6nuuyn Cpbuju nsHocuna je 3.155 xektapa (6e3 nospLlunHa y ne-
pvoay KoHBep3uje). cTa je umana TpeHs 3HavajHor nopacra no npo-
CeYHoj rognwroj ctonn of 15,97%. To je HajuHTEH3UBHUjU NoOpacT y
O[IHOCY Ha oCTasle rpyne npov3soga. Y CTPYKTYpy NOBPLUMHA AOMM-
HMpa masinHa ca 996 xa ca npoceyHum yyewhem og 34,8%. Hajsehe
noBpLunHe nog sBohem Hanase ce y permoHy Lymaguje n 3anagHe Cp-
6uje 1.654 xa WTO NpeAcTaB/ba BLle 0f NMOJIOBUHE YKYNHE NOBPLUMHE
(52,4%). Hajsehe yyewhe nma Tonavyku ynpasHu okpyr ca 897 xa,
KOj1 yUYecTByje BuLe 0f YeTBPTUHE (28,4%) Y YKYNHOj CTPYKTYpY NOBp-
LUMHa nog, Bohem y cMcTeMy OpraHcke npou3BOAH-E.

MpoceyHa NoBpLUMHA MOJ XUTapuuama y cucTemy opraHcke npovsBo-
AHe nsHocuna je 2.503 xektapa (6e3 noBpLluvHa y nepuogy KOHBep-
3uje). Mcta je nmana TpeHs 3HavajHor nopacrta no NPOCeYHoj roAunLL-
HOj cTonn of 6,72%. Y CTPYKTYpU NOBpLUMHA AOMUHMPA MeHuua ca
904 xa ca npoceyHum yyewhem of 36,3%. Hajpehe nospLuvHe nog
XuTapuuama Hanase ce y pernoHy BojsoamHe 2.150 xa, WTO NpeacTas/ba
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BULLE Of, TPU YETBPTUHE YKynHe nosplunHe (85,9%). Hajsehe yuewhe g‘;ﬂ:fc’igm

UMa Jy)Hobaukm ynpaBHW OKpYr ca 779 Xa Koju yyecTByje Bulle of EV/bHE

yeTBpTUHE (31,1%) y YKYMHOj CTPYKTYpW MOBPLUMHA MO XuTapuuama y g‘;‘;x:}fﬂﬁ
CUCTEeMY OpraHcKe npou3BoaH-e. CPEMIM

MpoceyHa NoBpLUVHA N0 UHAYCTPUICKMM Busbkama y CUCTEMY OpraH-
CKke npou3BoAtbe n3Hocuna je 1.745 xekrapa (6e3 nospluinHa y nepu-
0fly KOHBep3uje). VcTa je nmana TpeHs 3HayajHor nopacra no npoce-
YHOj roAuLWH0j cTonu of 9,68%. Y CTPYKTypW NOBpLUMHA AOMUHMPA
CyHLoKpeT ca 921 xa u npoceyHnm yyewhem og 52,8%. Hajsehe nosp-
LUVHe oA UHAYCTPUjCKMM Burbkama Hasase ce y permoHy BojsoavHe
1.292 xa WTO npeAcTaB/ba CKOPO TPU YETBPTUHE YKYMHE MOBPLUMHE
(74,0%). Hajsehe yyewhe nma JyxHob6aHaTCKv ynpasHM OKpyr ca 661
Xa Koju yyectsyje ca Buwe of Tpehune (37,9%) y yKynHoj CTPYKTypu
MOBPLUMHA NMOA UHAYCTPUjCKMM BUbKama y CUCTeMy OpraHcke npowus-
BOLHE.

MpoceyHa nospLUnHaA NoA noBphem y CMCTEMY OpraHCcke NMpPon3BOLHE
6una je Beoma CKpoMHa 1 n3Hocuna je 130 xektapa (6e3 nospLuvHa y
nepvofy KoHBep3wuje). McTa je nmana TpeHa yMepeHor cMametba no
MPOCEYHOj roAnLWH0j cTonmn o4 2,10%. Y CTpyKTypy NOBpLUMHA LOMU-
Hupa kpomnup ca 14 xa, ogHocHo yyewhem og 10,8%. Hajsehe nosp-
LUMHe nof nosphem Hanase ce y pernoHy BojsoamHe, 93 xa, WTO npe-
[CTaB/ba CKOPO TPU YeTBPTUHE YKyrnHe nospuHe (71,5%). Hajsehe
yyewhe nma JyxHobaukn ynpaBHM OKpyr ca 32 xa Koju y4yecTByje ca
CKOPO YeTBPTUHOM (24,6%) y YKYNHOj CTPYKTYPW NOBPLUMHA MO NOBp-
hem y cuctemy opraHcke nponssoge y Peny6nuum Cpbuju.
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WEATHER-RELATED RISKS
GOVERNANCE IN AGRICULTURE —
EVIDENCE FROM SERBIA
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Summary

The development of modern agricultural production
is directly related to the quality of risk governance.
The linear system of risk management has largely
been replaced by an integral one, which, on the
examples of developed countries such as the USA,
the EU and Canada, but also developing countries,
has given significantly better results. In the Republic
of Serbia, there are solid institutional and regulatory
preconditions for quality integrated risk management
in agriculture. However, this integral risk manage-
ment system is still not sufficiently developed and
implemented. In this paper, the instruments of the
integral system of risk management in developed
countries and the Republic of Serbia are analysed
with recommendations for their implementation in
the management of weather-related risks in
agriculture in Serbia.

Key words: weather-related risks, agriculture

production, integrated risk management,
developed countries, Serbia
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YNPAB/bAKE PUSULINMA
NPOMEHE BPEMEHCKUX
YCNOBA'Y NO/bOMNMPUBPEAN
- CIYYAJ CPBUJE

Tomuh 3opan 1, Cmankosuh 3. Jenena ?

Pe3ume

Pa3seoj caspemeHe nosbonpuspedHe npou-
3800m€ je y OupekmHoj 8e3u ca Ksanu-
memom ynpaerbarba PU3UKoM. [TuHeapHu
cucmem ynpassbatba puauyuma yeemnuko je
3aMerbeH UHMezpanHuM, Koju je Ha npu-
Mepuma passujeHux 3emarba nonym CAL,
EY, Kanade, anu u 3emarba y paseojy, 0ao
3HavajHo borbe pesynmame. Y Penybnuyu
Cpbuju nocmoje conudHe uHCMUMYyyUo-
HarnHe U peaynmaopHe npemnocmaske 3a
K8anumemHo UHMe2pUCaHo ynpasrbare
pusuyuma y noreonpuspedu. Mnak, osaj
UHMeepasnHu cucmem ynpaerbarba pPusu-
yuma jow yeek Huje 0BO/LHO pa3sujeH U
umniemeHmupaH. Y ogom pady aHanusu-
paHu cy UHCMPYMeHMU UHme2pasnHo2 Cu-
cmema ynpasrbarba pU3UKOM y passujeHumM
3emrama u Penybnuyu Cpbuju y3 npeno-
pyKe 3a HUX08y UMNIeMeHmupauujy y
ynpass/bamy pusuyuma npoMeHe epeme-
HCKuxX ycroga y norbonpuspedu y Cpbuju.

KrbydHe peyu: pusuyu npomeHe 8peMeHCKUX
yenoea, norwonpuepedHa
Npou3godkba, UHMeepucaHo
yNpasrbare pusuyLMa,
3emsbe y passojy, Cpbuja.
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Introduction

The complex and dynamic process of economic development in the
second half of the twentieth century caused the appearance of new
risks and influenced the change in the frequency and intensity of the
effects of known ones. The number of risk events, as well as their
intensity of action, caused by natural factors has been constantly
increasing since the 1970s, with around 90% of all natural disasters
caused by weather and climate risks (UNDRR, 2020). Their impact on
agricultural production goes beyond direct economic effects. In
addition to existing negative impacts on agricultural infrastructure,
weather and climate-related risks affect all aspects of food provision -
reduce food availability, limit access to food from a physical and socio-
economic aspect, affect the ability to consume food, and reduce the
stability of food supply (FAO, 2008).

An efficient and effective model of risk management in agriculture
implies interactions and trade-offs between different types of risks,
strategies and policies, and offers differentiated solutions for managing
different types of risks (OECD, 2020). A holistic approach to risk
management includes a large number of stakeholders, but, taking into
account the impact on the regulatory, administrative and economic
aspects of this process, it can be concluded that the government
authorities retain control over all relevant issues. Depending on the
selected model of risk governance, a virtuous or vicious circle can be
established. Therefore, the subject of this descriptive study is the
analysis of applied frameworks for the integrated management of
weather-related risks in agriculture. By examining relevant legal acts
and reports from the USA, the EU and Canada, a comparative analysis
of the risk management instruments is made in order to propose
adequate solutions for risk management in particularly sensitive
agricultural systems of developing countries, such as the Republic of
Serbia. In accordance with the subject and objective of the research,
the paper is structured as follows: in the second part of the paper, an
overview of the instruments used by the proposed authorities for
weather-related risk management in agriculture is given, while the third
part of the paper presents the current state of weather-related risk
management in the Republic of Serbia. The concluding considerations
of this paper are focused on the shortcomings of the applied framework
and instruments for weather-related risks governance in agriculture in
the Republic of Serbia and recommendations for its improvement.
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Integrated management of weather-related risks 2 RELATED Risks
in agriculture - international perspective ACRICULTURE -
A holistic approach to risk management, taking into account the e oM
multitude of risks, stakeholders and instruments for risk management,
harmonizes the way in which risk is currently managed, in order to
create a management system that is incorporated into the process of
strategic decision-making and coordination of preparation, response
and recovery. The choice of ways to manage risk in agriculture
depends on the type of risk, the environment, and the personal
preferences of agricultural producers. However, the characteristics of
the risk itself, such as the type of risk, probability of occurrence,
magnitude and breadth of risk effects, are the most significant for the
selection of management model.

The change in weather conditions affects many economic branches,
but the specifics of agricultural production make weather-related risks
stand out as the ones of the most importance. For the management of
these risks, it is particularly important to know the probability of
occurrence and the intensity of the effect, because even very large
fluctuations in weather conditions do not have to be considered a risk
if they are predictable. Therefore, weather-related risk can be defined
as an unpredictable component of changing weather conditions
(Campbel & Diebold, 2005), which in the terms of climate change leads
to catastrophic consequences of the realization of these risks.

Depending on the observed determinants, three basic models can be
used for risk management in agriculture: (1) market model (insurance,
hedging), (2) private model (personal initiatives of agricultural
producers, cooperatives), (3) public model (state regulation,
guarantees, compensations); but combinations of the above-
mentioned models can also be observed in the so-called hybrid forms
of risk management in agriculture (Bachev, 2013).

The choice of risk management model and the representation of
certain instruments will largely depend on the goals of the adopted
agricultural policy. Observed at the global level, the primary objectives
of agricultural policies vary widely. Thus, the objectives of the
agricultural policy in the EU are set in accordance with the
requirements for sustainable development and are related to the
development of a sustainable agricultural sector, environmental
protection and strengthening the socio-economic position of
agricultural producers (Sterly et. al, 2018). In contrast, the agricultural

policies of the USA and Canada are primarily aimed at stabilizing the 31
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market for agricultural products and preserving the income of
agricultural producers in the conditions of market and natural risks
(OECD, 2020). In addition, the development of the financial market can
represent a significant comparative advantage in the creation of
instruments that can be used to hedge risks, as is the case in the USA.
In the USA, Canada and the EU there are developed instruments for
weather risk management (table 1).

Table 1. Instruments for weather-related risk management in agriculture in the

European Union, USA and Canada

Tabena 1. IHCTpYMEHTY 3a YNpaB/barke pUsnyuMa Be3aHnM 3a BpeMeHCKe

npwnke y no/ponpuspesn y Espornckoj yrunju, CA4 v Kanaam
Mode EU USA Canada
M/CC | « Crop insurance * Private * Private Market
* Livestock Agriculture Agriculture
insurance Insurance * Global
Agricultural Risk
Solutions (GARS)
SC * Weather * Weather » Weather
derivatives derivatives derivatives
* Agrilnvest
PO * Direct payments  Average Crop * Agrilnsurance

* Mutual funds

« Crisis reserve
funds

* Income
stabilisation tool

* Insurance
premiums
subventions

Revenue Election
(ACRE)

* Agricultural
Disaster Relief
Trust Fund
(ADRTF)

* Supplemental
Coverage Option
(SCO)

* Livestock Forage
Disaster Program
(LFP)

* Livestock
Indemnity
Program (LIP)

* Emergancy
Assistance

Program (ELAP)

» AgriRecovery

M — free market, CC — classical (standard) contract, SC — special contract,
PO - needs for a public organization
Source: Processed by the authors according to information from Chartier et

al. (2017)
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The insurance sector is particularly important and developed in the \}Q:EELII\\?I:EDRI;ISKS

USA (Cornels, 2017). However, the problems of classic agricultural GOVERNANCE IN
insurance have conditioned the development of parametric types of et
insurance, such as index-based and weather index-based crop SERBIA

insurance. Despite this, the demand for agricultural insurance in the
US has not increased dramatically, nor has the use of financial
derivatives as futures and option contracts. There are numerous
reasons for this, but the most important ones certainly relate to incomes
that are generated outside the farm, as well as the preferences of
forwards in relation to futures and options. Moreover, the influence of
the governments’ compensation for losses to agricultural producers
within its’ programs further decrease the relevance of insurance, which
iIs more often seen as an expense. Special programs, which aim to
compensate for damage caused by weather disasters, are ACRE and
ADRTF. These programs guarantee compensation to agricultural
producers without prior obligation to insure their crops and/or livestock.
SCO program is a state-level program that provides a farmer with
supplemental coverage for a portion of a producer's crop insurance
policy deductible. LFP and LIP are special programs that provide
livestock protection from sudden death due to weather-related risks,
and ELAP provides financial assistance to eligible producers of
livestock, honeybees and farm-raised fish for losses due to disease,
certain adverse weather events or loss conditions, including blizzards
and wildfires.

Similar weather-related risk management instruments can be found in
Canada. Within the traditional market solutions, a wide range of
commercial insurances and index-based insurance has been
developed. In addition, the GARS program was developed, which does
not include subsidizing the insurance premium, but enables the
coverage of losses incurred due to a decrease in the volume of
production in relation to the insured value (Cornels, 2017). Agricultural
producers have at their disposal a set of programs created by the
government - in the form of special contracts and involvement of the
federal government in the indemnity payment. Thus, Agrilnsurance
implies a specific contract on the insurance of several types of crops,
within which it is possible to subsidize the insurance premium. Then,
the AgriRecovery program enables compensation for damage due to
the occurrence of risks that are not covered by other types of
insurance. The government-matched Agrilnvest savings account can
be considered the most effective instrument for covering small losses
and encouraging agricultural producers to invest in the farms.

33
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The EU also has a number of mechanisms in place to protect farmers
from weather-related risks. There are a number of different types of
crops and animal insurance available within the market. In addition,
marginal loss insurance models, as well as income insurance, have
been developed. The developed market of agricultural products
enables the use of sophisticated special contracts (futures and
forwards) in order to protect against losses, primarily from price
changes, but also weather risks. When it comes to the intervention of
the member states themselves within the EU, in accordance with the
Common Agricultural Policy, direct payments to farmers are provided,
but joint funds and crisis funds are also organized at the level of states
or regions to cover losses in agricultural production. According to
Article 39 of this agreement, funds are provided for the stabilization of
farmers' incomes, as well as support in the payment of agricultural
insurance premiums (Chartier et al., 2017).

However, global climate change requires international efforts to
combat catastrophic risks, which must be systematically integrated into
policies, plans and programs for sustainable development and poverty
reduction and supported by bilateral, regional and international
cooperation. Some of the most significant are;: OECD's Holistic
Approach to Risk Management for Resilience in Agriculture and
Recommendation on the Governance of Critical Risks, Sendai
Framework for Disaster Risk Reduction 2015-2030, Joint framework
for Strengthening Resilience for Food Security and Nutrition. These
frameworks provide a foundation for disaster risk management that is
critical to building the resilience of the agricultural sector.

Insight from weather-related risks governance for
building agricultural resilience in the Republic of Serbia

Vulnerability of the agriculture in the Republic of Serbia to natural
disasters is a consequence of geographical position, natural and
socioeconomic features, so the trends in vulnerability variations reflect
regional variability of vulnerability (Kovacevié-Majki¢ et al., 2014). With
17.1% of the area and 17.5% of the population exposed to the risk of
natural disasters, the Republic of Serbia belongs to the group of
countries that are exposed to a relatively high risk of multiple hazards
(Dilley et al., 2005). Considering the facts that these risks can cause
huge damage and impact overall GDP growth, as well as agricultural
production (Buricin & Bodroza, 2013), and 80.60% of municipalities are
not capable to cope with these kinds of emergencies (Radovi¢ et al.,
2015), it can be concluded that natural disasters present significant
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factor to sustainable development of the Republic of Serbia. However, \ri\'Eif;TTféERr;ISKS
the intensity of natural hazard events typical for the territory of the | covernancen

Republic of Serbia cannot be considered disastrous (table 2). AGRICULTURE -
EVIDENCE FROM

Table 2 - Number of weather-related disasters and damage to agriculture in | SERBIA
hectares in the period from 1996 to 2022 in the regions of the
Republic of Serbia

Tabena 2 — Bpoj BpeMeHckux Heroroga v LuTeTa y no/bonpuspen y
XeKkTapuma y nepuosy of 1996. fo 2022. rognHe y pervioHnma

Penyb6/mke Cpbuje
Type of Region of _ Regi(_)_n of o
weather- Belg[ade Southern ansi Sumadija and Volqulna
region Eastern Serbia Western region
related -
disaster Serbia
No. ha No. ha No. ha No. ha
Drought 11 | 180,755 19 29,457 21 | 486,396
Forest fire 18 23 382 1,993 184 71 25 196
Frost 5 4,560 4 5
Hailstorm 10 | 6,270 68 51,778 160 | 164,941 32 49,853
Snhowstorm 1 61 42 74 2,966 20
Storm 5 4,755 21 9,340 10
Thunderstorm 1 2
Windstorm 1 3 9 171 17 | 10,761
TOTAL 31| 6,296 541 | 244,054 | 481 | 217,536 | 113 | 536,445

Source: Processed by the authors according to data from the "Desinventar”
database

However, even risks that cause small or moderate damages must not
be underestimated, because the effects of such risks reflect the
resilience of local communities. As the greatest number of risks
manifests itself precisely in less developed regions where the
contribution of agricultural production in the creation of GDP is greater,
the choice of adequate instruments for managing these risks is of
crucial importance for the sustainability of agriculture (table 3).

Market instruments in the management of weather-related risks are the
least represented in the Republic of Serbia. Thus, agricultural
insurance has not been developed to the extent that there is potential,
because currently only five insurance companies offer crop insurance
and four animal insurance. Basic risks such as fire, hail and lightning
are mostly covered by insurance, while supplementary insurance
covers additional risks such as storms, autumn or spring frost, floods,
loss of quantity and quality of fruits. In the case of animal insurance,
basic insurance includes insurance of animals against death from
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natural risks, diseases, accidents. In order to encourage insurance
among farmers, the government subsidizes up to 70% of the insurance
premium, and local governments can also participate in this type of
assistance by providing additional funds. However, the participation in
insurance is modest — only 12% of agricultural land and 5% of livestock
heads are insured (Petrovi¢ et al., 2020). The foundation of the regional
reinvestment company Europa RE in 2009 by the Republic of Albania,
Republic of North Macedonia and the Republic of Serbia did not
promote significantly weather-related insurance in agriculture.

Table 3 - Instruments for weather-related risk management in agriculture in
the Republic of Serbia

Tabesa 3— VIHCTpYMeHTM 3a yPaB/bar-e PUNLMMA 04 BPEMEHCKUX MPU/TNKA
y nosworpuspegu y Pernybsmum Cpbujn

Mode Instrument

M/CC | Agricultural insurance (plant and animal production)

SC Spot market instruments (Product exchange in Novi Sad)
PO

State programs for assistance and reconstruction
Credit support for easier access to credit products
Insurance premium subsidies
Government-funded reinsurance

M — free market, CC — classical (standard) contract, SC — special contract,
VI - vertical (internal) integration, CO — collective organization, PO — needs

for a public organization
Source: Law on Incentives in Agriculture and Rural Development of the
Republic of Serbia; www.subvencije.rs; Administration for Agrarian
Payments

Product exchange can be considered as an important institution in
weather-related risk management in Serbia. While the spot market is
extremely developed, the futures market has not yet fully utilized its
potential. Further development of product exchange should be aimed
at developing products that would be traded not only on the Product
Exchange, but also on the Belgrade Stock Exchange, in the form of
weather derivatives.

Considering insufficient market solutions for weather-related risk
management in agriculture, significant funds are allocated from the
government budget for incentive measures for the development of
agriculture, but also as a form of assistance in risk management. All
funds directed to incentives and support to agricultural producers are
provided according the Law on Incentives in Agriculture and Rural
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Development (Official Gazette of RS, no. 10/13, 142/14, 103/15, ‘é"EEL‘:\TT*;ERF;ISKS
101/16 and 35/2023). Credit support for easier access to credit GOVERNANCE IN
products helps farmers to obtain the necessary financial resources, vl
which are important not only for production, but also for the protection SERBIA

of production itself and taking preventive measures to protect against

weather risks. The aim of state programs for assistance and
reconstruction, as ex-post instruments, is faster recovery fromthe large

losses and compensation of loss in agricultural production (Official

Gazette of RS, no. 112/2015). Therefore, it can be concluded that

agricultural producers in the Republic of Serbia are mostly relayed on
government-supported instruments in the weather-related risk

management and self-insurance, which are not favourable terms for

building sustainability of agricultural production and increasing its

resilience to natural disaster risks.

Conclusion 4

Environmental changes are becoming too complex and the transition
to sustainable agricultural production is exhausting, which is why
agricultural producers need greater institutional and financial support
in risk management. The most important issues in providing
agricultural risk management programs are the extend of government’s
support and efficiency of selected instruments.

Considering the large losses in agricultural production caused by
extreme weather-related risks, it can be concluded that government
support is of crucial importance. Observed government authorities offer
variety of instruments for assistance and recovery after the risk
realization. Regardless of whether the farmers are insured or not,
government funds of the Republic of Serbia are available to all
agricultural producers. However, having in mind the intensity of the
weather-related risk, regional variations in vulnerability as well as the
characteristics of agricultural production in Serbia, the government
support should be used in order to promote market and private models
for risk management.

The insurance products address the agricultural production risks in the
most adequate manner. However, the analysis of selected authorities’
practices in agricultural risk management proves that the lack of
government intervention in insurance market is the major obstacle for
private sector initiatives in weather-related risk management.
Actuarially sound premiums may be additionally increased due to
administrative and operating costs of providing insurance. Moreover,
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in the case of extreme weather-related risks adequate reinsurance
capacities is of high importance to increase insurance participation
rate. Therefore, the support of concerned ministry of the Republic of
Serbia in subsidizing the insurance premiums is in line with actual
practices. However, in order to achieve participation rates above 80%
some improvements may be considered: the coverage of
administrative and operating costs of insurance (as in the USA and
Canada) and creating new efficient and transparent weather index-
based insurance products. Having in mind high costs of insurance
services, providing complete coverage of these costs might be
excessive and encourage farmers to extend production onto marginal
land. Instead, efficiency of the insurance products should be enhanced
and potentials of the insurance market should be facilitated in greater
extent in covering both, small and large agricultural losses due to
weather-related risks. Thus, more effort should be put in expanding
specialized assistance to all stakeholders in the process of risk
management (i.e., government authorities, insurance and reinsurance
companies, financial institutions, agricultural producers). The data and
highly-specialised expertise in risk management are the necessary
inputs for development of holistic approach to agricultural risk
management in Serbia. Digitized databases, such as the eAgrar
system, would increase availability of reliable farm-specific data which
should improve assess of agricultural production in the Republic of
Serbia, monitor trends and changes in the structure of farms and
production, and design, manage and evaluate risk management
system as the component of agricultural policy. On the other hand,
enhanced databases on weather-related risks can significantly improve
the market models for risk management by creating reliable weather
indexes that will be the cornerstone for development of index-based
insurance and weather derivatives.

Private models for agriculture risk management in the Republic of
Serbia should be promoted and initially supported by the government
authorities. Providing flexible options for managing small losses, such
as the Agrilnvest program in Canada and SCO in the USA, would
enhance the private savings of agricultural producers and insurance
participation rate. Efforts should be made to encourage or facilitate the
use of off-farm income as a means of mitigating risks and building
resilience, since a great number of producers do not participate in
insurance regardless of subsidies. Specialised support to agricultural
production as well as to financial and risk management is particularly
good mechanism for lowering of production risks. Therefore, the



practices of above analysed government authorities in creating
extension programs for agricultural producers is of great importance
for developing and enhancing the level of support to agriculture in
Serbia. Founding a highly-specialized institution for agricultural risk
management, which would harmonize the roles of various stakeholders
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in risk management process, can contribute to stabilization of the
agricultural income and the economic and social sustainability of

farmers in the Republic of Serbia.
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Summary

The aim of this paper is to understand the production
and economic performance of the agricultural
holdings engaged in grape production. A field survey
has been conducted with a case study of 15
producers of Smederevka grape varieties from the
Vardar Region (Tikvesh Wine region) in the Republic
of North Macedonia. The results are analyzed in
three groups of producers, according to their farm
size. Generally, producers cover the costs of
production and accumulate positive results. The
business performance is greatly dependent on the
valuation of the family labor, which added as
opportunity cost, affects the profitability. Larger
producers achieve the lowest cost of production. The
income from subsidies greatly contributes to the
economic result. To overcome the size constraints,
smaller holdings should tend to join cooperatives,
enlarge their area of production, as well as
modernize their capacities, accompanied by a
continuous education of the producers.

Keywords:  Viticulture producers, size of holdings,
cost-effectiveness, cost of production.
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EKOHOMCKE NEP®OPMAHCE
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NEPCMNEKTUBA BEJIMYUHE
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Pe3ume

Lum oeoe pada je caenedagarme npou3eo-
OHUX U eKOHOMCKUX nepghopMaHcu nosbonpu-
8pedHux ea3duHcmasa Koja ce base npo-
u3800m0M 2poxha. CnposedeHo je MmepeHcko
ucmpaxusarse ca cmydujom cryyaja 15
npouseofjaya copmu epoxha cmedepeske U3
Bapdapckoe peauoHa (TUKBEWKU BUHCKU
peauoH) y Penybnuyu CeeepHoj MakedoHuju.
Pesynmamu ce awHanusupajy y mpu epyne
npousgofaya, npema eenuyuHu ¢hapme. [e-
HeparHo, npoussofjayu nokpugajy mpowkose
Npou380OHE U akyMynupajy no3umusHe pe3y-
nmame. [locnoeHU yyuHaK y 8enukoj Meéyu
3aeucu 00 epedHosama NopoOUYHO2 pada,
Koju ka0 OnopmyHUMemHuU mpowak ymuye
Ha npogumabunHocm. Behu npoussofjayu
ocmeapyjy HajHuxy ueHy npoussodmwe. [lpu-
xodu 00 cybeeHyuja y eenukoj mepu donpu-
Hoce exoHomckom pesynmamy. [a 6u ce
npesasuwinia OzpaHU4Yera 8efu4uHe, Marba
2as0uHcmea mpeba O0a mexe yopyxueary y
3adpyee, npowupery nodpydja npou3godkse,
Kao U MoOepHU3ayuju ceojux kanayumema,
3 KOHMuUHyupaHy edykauujy npouseofjaya.

Krbyare peyu: npoussofiayu euHoepada,
genuyuHa noceda, ucnnamu-
80CM, LieHa NPOL3BOOH:E.
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Introduction

Agriculture is a significant economic sector that contributes to about
10% of the gross domestic product (GDP) of North Macedonia from
primary agricultural production, or about 15% including the processing
industry. Agricultural production has a long tradition and engages a
significant portion of the population. The country is in the process of
EU integration and is aligning Macedonian agriculture with the
Common Agricultural Policy of the European Union (EU).

The Republic of North Macedonia has 1,265 thousand hectares of
agricultural land, of which 41% or approximately 520 thousand
hectares are cultivable agricultural land (State Statistical Office, 2019).
Out of 178,125 agricultural holdings, 99% are privately owned farms,
which account for the majority (89.4%) of the total standard production
value (State Statistical Office, 2017). The size of the utilized agricultural
area varies among individual agricultural holdings and agricultural
companies. Among individual farms, 61% have an average area of up
to 1 hectare, 34% have between 1 and 5 hectares, and the remaining
5% area exceeding 5 hectares. Agricultural companies cultivate areas
larger than 10 hectares. The viticulture sector includes 40,689 holdings
(State Statistical Office, 2016). Out of the total cultivable area in 2019,
vineyards cover 5% or 23,996 hectares (State Statistical Office, 2021).

Favorable climate and soil conditions, along with the long tradition of
grape cultivation in our country, provide great potential for viticulture in
the Republic of North Macedonia. Grape production in recent years has
been relatively stable, with an average production of around 250
thousand tons annually. Grapes production, along with wine
production, accounts for 17%-20% of the agricultural output (State
Statistical Office, 2021). Wine exports generate approximately 50
million euros in foreign exchange inflow (Ministry of Agriculture,
Forestry, and Water Economy, 2019).

The largest concentration of grapes production is in the Vardar Region,
within which the Tikves vineyard represents 37% of the total vineyard
area. Small producers of wine varieties are part of the supply chain and
heavily rely on wineries. Given that the majority of grape producers are
small-scale, questions arise regarding their competitiveness and the
optimal farm size.

In this regard, this paper aims to examine the role of farm size in the
economic performance of grape farms. The main objective is achieved
by comparing the economic performance of different-sized vineyard
farms and determining whether increasing the farm size leads to better
economic results.
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Method and data 2

The research methodology involved the collection of primary and
secondary data. The target group of this research comprised vineyard
farms, specifically wine grape producers in the Tikvesh vineyard
region. The analysis focused on the Smederevka wine grape variety,
which accounts for 60% of the total production of white grape varieties
in the country.

A case study approach was adopted, accompanied by a field survey.
Fifteen individual Smederevka producers from the Vardar Region
(Tikvesh vineyard region) were selected as participants. The survey
involved direct interviews with the vineyard producers to obtain
information about their costs and revenues in 2019. The participants
were categorized into three groups based on the size of their vineyard
areas: Group 1 (vineyard areas up to 1 hectare), Group 2 (vineyard
areas between 1 and 5 hectares), and Group 3 (vineyard areas over 5
hectares). The average vineyard sizes were 0.73 hectares for Group
1, 1.60 hectares for Group 2, and 5.42 hectares for Group 3.

The interviews provided general data about the vineyard producers,
the size of their vineyard areas, variable and fixed costs, as well as
yields and revenues from wine grapes. These data were utilized for the
development of an analytical cost calculation model. The analytical
calculation was based on historical data and expressed in Macedonian
Denars (1 EUR = 61.5 MKD).

The calculations were done using the analytical cost calculation model:
total variable costs (TVC), total fixed costs (TFC), total costs (TC) as
the sum of variable and fixed costs, total revenues (TR) or gross profit,
gross margin (GM) as the difference between realized sales and
variable costs, net income (NI) of the vineyard farms as the difference
between total revenues (TR) and total costs (TC), and cost of
production (CP) as the ratio of total costs to the number of produced
units (Milanov & Martinovska-Stojcheska, 2002).

TC=TVC+TFC

GM=TR-TC
NI=TR-TVC + TFC
CP=TC/BPU
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The economic efficiency of production was assessed using the
coefficient of efficiency (CE), calculated as the ratio of the market value
of production (MVP) to the incurred costs.

CE=MVP/TC

The rate of return (RR) on vineyard farm operations was calculated as
the ratio of net income (NI) to the market value of production (MVP).

RR = NI/ MVP x 100

Additionally, the profitability threshold of the yield was determined as
the ratio of fixed costs to the difference between the selling price and
the total production costs (PR).

3 Results and Discussion

The average vyield for all three groups of grapes was 18,833 kg/ha,
ranging from 16,500 kg/ha to 20,000 kg/ha. The highest yields were
observed among producers in Group 1 and Group 3 (19,200 - 19,400
kg/ha), while Group 2 exhibited lower average yields among the
surveyed producers (17,900 kg/ha, Table 1). The lower yields in this
group can be attributed to a disease affecting the vineyards, which
caused damage to 15-20% of the vines at one of the producers.
Additionally, late spring frost caused 20-30% of yield losses at two
producers.

Regarding the sales price of grapes, it is notable that the price
increases with the size of the farms. The highest average sales price
was observed among producers in Group 3, and the lowest average
price was found among producers in Group 1. Higher price level
benefited by larger producers is often attributed to standardized supply
in terms of quality and quantity. This difference in prices is reflected in
the sales revenue from grapes, which increases as farms transition to
larger groups based on vineyard size (ranging from 213,400 to 234,250
MKD/ha).

Within the framework of Macedonian agricultural policy, various
instruments and measures are provided to support agricultural
producers. The most significant measures for vineyard producers
include direct payments based on area and the quantity delivered for
purchase in domestic wineries. According to the support criteria
(AFSARD, 2019), in 2019, subsidies for vineyards with an area of up
to 5 hectares amounted to 48,000 MKD/ha. For areas ranging from 5.1
to 30 hectares, payments accounted for 60% of the total amount. For
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areas between 30.1 and 50 hectares, payments amounted to 30% of
the total amount, and for areas over 50 hectares, payments were 20%
of the total amount. Regarding the measure for subsidies based on
delivered grapes (AFPRR, 2019), payments in 2019 amounted to 2
MKD per kilogram of grapes. A condition for receiving these payments
is for vineyard producers to deliver their grapes to domestic wineries.

Table 1. Revenues for Smederevka grape production (per 1 ha area)
Tabena 1. MMpuxogu 3a nponsBogry rpoxhia cmegepeske (o 1 xa

M0BPLUNHE)

Type of Expense Group 1 Group 2 Group 3
(<1 ha) (1-5ha) (>5 ha)

Yield (k 19,400

(k) (s304) | 17.900(£1,140) | 19,200(:758)

Selling Price (MKD/kg) 11.0 (20) 11.2 (x0,44) 12.2 (x0,27)

Sales Revenue (MKD) 213,400 200,200 234,250
(£9,839) (£9,203) (£10,805)

Subsidies per Area 48,000 44,160

(MKD) (x0) (+8.586) 28,800 (x0)

Subsidies per Delivered 38,800 35,800 38,400

Grapes (MKD) (+1,789) (£2,280) (1,517)

Total Revenue with 300,200 280,160 301,450

Subsidies (MKD) (£11,628) (£14,728) (£12,152)

Source: Research data, 2019

In terms of costs, the highest variable costs without including family
labor are incurred by producers in Group 3, while the lowest variable
costs are observed among producers in Group 2 (Table 2). Smaller
producers have lower variable costs, especially when family labor is
excluded. However, when estimated family labor is included as an
opportunity cost, small producers in Groups 1 and 2 have slightly
higher average costs compared to larger producers.

The average labor costs represent 53% of the variable costs, material
costs account for 30%, and machinery costs represent 17% of the
variable costs. During harvest, there is the highest demand for labor
among all producers (interview with agronomists from the Tikvesh
Region, 2019). To reduce variable costs, the application of modern
technology is necessary. One way is to use a machine for vine pruning
and a machine for grape harvesting (Kurtural & Matthew, 2021). The
grape harvesting machine itself has storage space for grapes, reducing
the costs of transporting the grapes. However, the implementation of
such mechanization in our conditions requires adjustments to the
vineyards to make them compatible with the machines. The use of a
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drip irrigation system reduces irrigation costs, as traditional irrigation
methods are still used in Macedonian viticulture, such as sprinkles or
furrow irrigation. This system also enables more efficient plant nutrition
through the use of high-quality fertilizers. Traditional irrigation methods
result in unnecessary water loss, but with the fertigation system, a
minimal amount of water is used to irrigate the grapevines while
simultaneously providing nutrition to the vines (Olmstead et al., 2010).
Another cost rationalization approach is using tractors that can pull two
attachments simultaneously saving fuel and labor (Bello, 2012).

Table 2. Average costs for Smederevka grape production (per 1 ha area, in
MKD)

Tabesna 2. lNpoceyrm TpoLLKOBY NPOn3BOAH-e rpoxha cmegepeske (o 1 xa
0BPLUNHE, Y AEeHApNMA)

Indicator Group1l(<l | Group2(1 | Group3(>5
ha) -5 ha) ha)
Variable Costs with Family 159,642 155,975 132,435
Labor Included (£23,600) (£13,137) (£4,256)
Variable Costs with Family 115,245 111,933 132,435
Labor Excluded (£20,233) (£10,262) (£4,256)
Total Fixed Costs 48,840 53,890 39,358
(£2,872) (£11,620) (£6,613)
Total Costs with Family 208,482 209,865 171,793
Labor Included (£23,227) (£19,629) (£7,536)
Total Costs with Family 164,084 165,823 171,793
Labor Excluded (+20,615) (£18,561) (£7,536)

Source: Research data, 2019

Fixed costs are expectedly lower for Group 3, as in general larger
capacity leads to lower costs per unit of area (Milanov and
Martinovska-Stojcheska, 2002). Smaller producers often have their
machinery for vineyard cultivation on a very small scale, which burdens
their fixed costs level. Therefore, producers must consolidate to
acquire modern mechanization that can be used on a larger scale and
thus achieve more cost-effective production. Economies of scale can
arise because the farmer can expand production with the same level
of fixed costs (Duffy, 2009). Hofstrand (2019) emphasizes this by
defining economies of scale as a result of distributing fixed costs over
a larger number of produced units.

For smaller producers, the total costs, excluding family labor, are lower
than for larger producers. However, when considering the opportunity
cost, where agrotechnical measures are often performed by family
members, the total costs in Groups 1 and 2 exceed the per-hectare
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costs of Group 3. Reducing costs enables the enterprise to market
products at a lower price, potentially leading competitors to lose market
share if they do not also reduce costs (Sgroi et al., 2014).

The average gross margin for the Smederevka variety is 145,831 MKD
per hectare (Table 3). Although the highest gross and net margins are
observed for Group 2, once the opportunity cost of family labor is
included, the largest producers in Group 3 have the highest gross and
net income amounts. The average net margin represents 67% of the
average gross margin (65% in Group 1, 60% in Group 2, and 76% in
Group 3).

Table 3. Average gross and net margin for Smederevka grape production (per
1 ha area, in MKD)

Tabesnna 3. lMpocevHa OpyTO M HETO Mapxa 3a Npon3Bogry rpoxha
cMegepeske (1o 1 xa noBplunHe, y fEHapMa)

Indicator

Group 1 Group 2 Group 3

(<1 ha) (1-5ha) (>5 ha)
Gross Margin with Family 140,558 134,939 161,995
Labor Included (£19,174) (£21,900) (£15,006)
Gross Margin with Family 184,955 178,981 161,995
Labor Excluded (£17,718) (£24,356) (£15,006)
Net Income with Family Labor 91,718 81,049 122,637
Included (£18,636) | (#20,164) | (+11,400)
Net Income with Family Labor 136,116 125,091 122,637
Excluded (+18,073) (£23,382) (£11,400)

Source: Research data, 2019

The cost of production is one of the most useful indicators through
which we can examine the relationship between costs and quantities
produced. In the case of Group 3, the cost of production for both
varieties is around 8.95 MKD/kg (Table 4). Among the smaller groups,
there is a significant difference of 20% to 30% when including family
labor, with the highest values observed in Group 2 (11.74 MKD/kg),
followed by Group 1 (.74 MKD/Kg).

Table 4. The average cost of production for Smederevka grapes (MKD/kg)
Tabesna 4. lNpoceyHa yeHa npounssogr-e roxha cmegepeske (MK//kr)

Group 1 Group 2 Group 3

(<1 ha) (1-5ha) (>5 ha)
Cost of Production (Family 10.74 11.74 8.95
Labor Included) (£0.96) (£0.98) (£0.15)
Cost of Production (Family 8.45 9.29 8.95
Labor Excluded) (£0.91) (£1.12) (£0.15)

Source: Research data, 2019
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The producers from Group 3 have the highest efficiency coefficient
(Table 5). By adding direct payments to the total income, the efficiency
significantly increases, with the same proportion, reaching the highest
value in Group 3 (1.71). Generally, as the size of the farms increases,
the efficiency of vineyard farming operations also increases.

The profitability rate is also a crucial indicator for measuring farm
enterprise performance, as it shows the share of net income in total
income. Therefore, as a relative indicator, it is very useful for
comparative analysis between different farms. In the survey
conducted, the inclusion of subsidy income significantly affects the
level of profitability. Another important factor related to family farms is
the inclusion of family labor. With net indicators (including all costs,
including family labor), the profitability rate generally increases with the
size of the farm. In smaller farms, the profitability rate is around 40%,
while in Group 3 it reaches 52%.

An interesting indicator is the break-even of yield, which shows the
minimum quantity that needs to be produced to cover the costs.
Producers need to produce around 14-15 tons/ha to cover the costs,
and this threshold increases to 18-19 tons in smaller farms in Groups
1 and 2, in the case where family labor is taken into account.

Table 5. Average performance indicators for Smederevka grape production
Tabesna 5. lNpoceyru nokasaresby yUUHKA 3a MPon3Bogtby rpoxha

cMesepeBke
Indicator Group 1 Group 2 Group 3
(<1 ha) (1-5ha) (>5 ha)
Efficiency ratio (Family Labor Included) 1.03 0.99 1.36
(x0.09) (x0.09) (x0.04)
Efficiency ratio (Family Labor 1.31 1.26 1.36
Excluded) (x0.13) (x0.15) (x0.04)
Efficiency ratio (Family Labor and 1.45 1.39 1.71
Subsidies Included) (£0.13) (£0.11) (£0.07)
Efficiency ratio (Family Labor Excluded 1.85 1.77 1.71
and Subsidies Included) (+£0.18) (£0.20) (£0.07)
Profitability rate (Family Labor 43 % 39 % 52 %
Included) (¢£0.09) (+0.08) (+0.06)
Profitability rate (Family Labor 64 % 60 % 52 %
Excluded) (+0.08) (+0.08) (x0.06)
Break-even yield (Family Labor 18.953 18.124 14.087
Included) (x2.112) (1.629) (+695)
Break-even yield (Family Labor 14.917 14.307 14.087
Excluded) (x1.874) (x1.414) (+695)

Source: Research data, 2019
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Conclusion and recommendations 4

This paper aimed to determine the success of individual agricultural
holdings engaged in grape production. The survey research was
limited to the Tikvesh vineyard, where the largest grape production in
North Macedonia takes place.

In general, the findings indicate grape production covers costs and
accumulate profits across all sizes (or groups based on the vineyard
area). The exception is when family labor is considered as an
opportunity cost in calculations, leading to negative financial results in
some vineyard farms.

Several significant conclusions can be drawn. The study shows that as
the size of the vineyard area increases, the key performance indicators
exhibit an upward trend. The most favorable economic efficiency and
profitability indicators are achieved by Group 3 (farms with vineyard
areas over 5 ha). The sales price received for grapes plays an
important role, as it notably increases in larger vineyard areas. For
smaller farms in Group 1 (farms with vineyard areas below 1 ha) and
Group 2 (farms with vineyard areas between 1 and 5 ha), the
performance is largely dependent on the valuation of family labor.
Specifically, the economic efficiency and profitability are significantly
higher if family labor is not included, but when this opportunity cost is
added, these indicators decrease, although they remain over break-
even thresholds. Direct payments play a crucial role. The operations of
smaller farms are borderline profitable if family labor is considered and
there is no income from subsidies. Subsidies in the form of direct
payments, due to the modular approach, are higher per unit of vineyard
area for smaller producers but are more significant in total amounts for
larger producers. When net indicators are calculated, including family
labor, profitability generally increases with the size of the farm.

The main recommendation highlights the advantages and economic
effects arising from economies of scale, where larger farms achieve
better operational results. One way to overcome the problem of small-
scale structures, particularly prevalent among family farms, is by
joining agricultural cooperatives or other forms of producer
organizations. Through this, the producers would collectively have a
larger supply of grapes for purchase and an opportunity of obtaining
higher purchase prices. On the other hand, they could benefit from
lower input costs.
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Producers can also consider expanding their farms. The benefits of
expanding production include larger production and, therefore, a better
market position, as well as a stronger negotiating position regarding
prices with buyers. At the same time, larger producers can afford to
apply more advanced technology. Rational and more efficient use of
machinery would further contribute to lower fixed costs per unit of
output, increasing the competitiveness and profitability of producers.

Grape producers can significantly improve their production technology
through education and information, introducing innovative solutions,
and paying more attention to management aspects. It is also possible
for small-scale producers to focus on adding value and production of
processed products. However, other challenges faced by producers,
such as climate change, should also be considered. Policy direction
should increasingly address these challenges and promote sustainable
development.
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Rezime
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Uvod

Organska poljoprivreda je sistem proizvodnje koji je u dosadasnjoj lite-
raturi nailazio na niz razli€itih ali donekle sli¢nih i povezujucih definicija.
Tako na primer Beauchesne i Bryanti (1999) definiSu organsku poljo-
privredu kao socijalnu i tehnoloSku alternativu konvecionalnoj proiz-
vodniji, Cifri¢ (2003) istice razliku izmedu seljacke i ekoloSke (organske)
proizvodnje navodedi da je ,...seljacka proizvodnja u osnovi ekolosSka
(organska) proizvodnja, a seljakov rad je uvek ,usmeren na odrzivost".
Ali nije samo proizvodnja bila ekoloSka nego i nacin Zivljenja, pa i drus-
tvo u celini“. Toma$ Simin i Jankovi¢ (2014) organsku poljoprivredu
posmatraju kao drustvenu inovaciju a Lowe i sar. (2008) hranu proiz-
vedenu prema organskim principima nazivaju alternativnom hranom.
Lampkin i Padel (1994) definiSu organsku poljoprivredu kao ujedno i
filozofiju i sistem proizvodnje koja za cilj ima da stvori integrisanu, hu-
manu, ekonomski odrzivu poljoprivredu, okrenutu ka zastiti Zivotne sre-
dine i ka maksimalnom koriS¢enju obnovljivih resursa proizvedenih na
samom gazdinstvu. Pored toga, navedeni autori smatraju da je organ-
ska proizvodnja i sistem upravljanja ekoloSkim i bioloSkim procesima u
svrhu dobijanja prihvatljivog nivoa prinosa biljnih kultura, prirasta zivo-
tinja i nivoa hranljivih materija potrebnih za ishranu ljudi. Bez obzira na
razlike u definisanju vecina autora se slaze da se organska poljopri-
vreda moZe definisati kao sistem koji je u skladu sa Zivotnom sredinom
(Rodi¢ i sar., 2008, Bacanovi¢, 2004, Rigby i Caceres, 2001, Stolze i
sar., 2000, Kaspercyzk i Knickel, 2006, Pacini i sar., 2003, Tomas Si-
min i sar., 2019, Rajkovi¢ i sar., 2021, Radojevic i sar., 2021, Toma$
Simin i sar., 2023), isplativ za gazdinstvo (Bateman, 1994, Lampkin i
Padel, 1994, Lockie i Halpin, 2005, Lampkin, 2005, Toma3 Simin i sar.,
2019a, Seremesi¢ i sar., 2021, Mili¢ i Toma$ Simin, 2022) ali uz uva-
zavanje specificnih proizvodnih karakteristika svakog gazdinstva (Pe-
janovic i sar., 2011, Wynen, 1994, Greer i sar., 2008).

Prilikom definisanja samog koncepta organske proizvodnje vazno je
imati na umu Sta se konkretno proizvodi, odnosno koja je proizvodnja
u pitanju jer, slicno kao i u konvencionalnoj proizvodniji, razliCite grane
i linije proizvodnje imaju svoje specificnosti.

Organsko povrtarstvo predstavlja deo organske poljoprivrede koiji izu-
Cava bioloSke karakteristike i naCine proizvodnje velikog broja povrtar-
skih kultura. Lazi¢ i sar. (2013) istiCu da organsko povrce ima vises-
truku znacaj u ishrani, preventivi i leCenju mnogih oboljenja savreme-
nog coveka. SvezZe voce i povrée je medu najtraZenijim organskim pro-



GROEKONOMIKA

izvodima u Republici Srbiji, stoga je od posebnog znacaja visok nutri-
tivni kvalitet i zdravstvena bezbednost proizvoda. Takode, pomenuti a-
utori navode da organsko povrtarstvo ima znacaj u uredenju poljopri-
vrednih povrSina, hortikulturan znacaj i doprinosi ocuvanju biodiverzi-
teta. U svom istraZzivanju Mili¢ i Tomas Simin (2023) isti€u da su odre-
deni autori analizirali razlike u uzgoju povrtarskih kultura u organskom
i konvencionalnom sistemu (Foteinsi i Chatzisyneon, 2016, Campanelli
i Canali, 2012, Keyes i sar., 2015, Bender i sar., 2015) medutim organ-
ska proizvodnja cvekle nije bila u fokusu naucnih istrazivanja, posebno
njena ekonomska dimenzija.

Imajudi u vidu prethodno navedeno autori su kao cilj istrazivanja posta-
vili utvrdivanje ekonomskih pokazatelja organske proizvodnje povréa,
odnosno cvekle, kako bi dosli do zakljucka o ekonomskoj efektivnosti i
efikasnosti organske proizvodnje cvekle u Republici Srhiji.

Materijal i metod rada 2

U skladu sa postavljenim ciliem istraZivanja primenjen je i odgovarajuci
metod istraZivanja. Kalkulacije prestavljaju postupak utvrdivanja tro-
Skova proizvodnje, prerade i realizacije proizvoda ili vrSenja usluga.
Sastavljanje analitickih kalkulacija za pojedine linije proizvodnje pret-
postavlja utvrdivanje ukupne vrednosti proizvodnije, troSkova proizvod-
nje i prodaje po elementima i pod elementima i, najzad, utvrdivanje fi-
nansijskog rezultata koriSéenjem opSte Seme analitiCkih kalkulacija
(Marko i sar., 1998):

p-t=d

pri Cemu je:

p — ukupan prihod ili vrednost proizvodnije, za pojedinu liniju proizvodnie;

t — ukupni tro8kovi za pojedinu liniju proizvodnie;

d - Cist prinos, odnosno finansijski rezultat (koji moZe biti dobitak ili gubitak).

Ekonomska efektivnost je apsolutno vrednosno merilo rezultata proiz-
vodnje i poslovanja i izraZzava se u nov€anim jedinicama. Naj¢eScée u-
potrebljavani pokazatelji ekonomske efektivnosti proizvodnje su: vred-
nost proizvodnje i dobit (profit).

Dobit ili profit predstavlja najvazniji pokazatelj u odredivanju neto efe-
kata bilo kog privrednog subjekta, ili za bilo koji proizvod ponaosob. On
vrednosno izraZzava veli¢inu ekonomske efektivnosti ostvarenog rezul-
tata u okviru vremenskog perioda od godinu dana. Dobit kao razlika
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izmedu vrednosti proizvodnje i ukupnih troSkova proizvodnje predstav-
lja konac¢ni neto ekonomski ili finansijski rezultat odredene proizvodnje,
a izraCunava se na sledeci nacin:

D=VP-UT

gde je:

D — dobit (profit);

VP - vrednost proizvodnje;
UT — ukupni troSkovi.

Ukoliko je ukupno ostvarena vrednost organske proizvodnje veca od
iznosa ukupnih troSkova proizvodnje, poljoprivredno preduzece ili gaz-
dinstvo Ce ostvariti profit (dobit), a samim tim ova proizvodnja ¢e biti
ekonomski odrZiva. Suprotno, ukoliko ostvarena vrednost organske
proizvodnje nije dovoljna da pokrije sve troSkove proizvodnje dobit ée
biti negativna, tj. poljoprivredni subjekat ¢e poslovati sa gubitkom.

Efikasnost proizvodnje se izrazava odnosom rezultata funkcionisanja
preduzeca i ulaganja koja su neophodna da se ti rezultati ostvare. Sto
je manja koli¢ina resursa potrebna da se rezultati ostvare, odnosno Sto
se veci rezultati ostvare sa odredenom koli¢inom resursa, to je efika-
snost posmatranog gazdinstva ili preduzeca veca i obrnuto.

Ekonomska efikasnost proizvodnje je relativno merilo ekonomskog
uspeha. Ona se odreduje stavljanjem u odnos apsolutnih proizvodnih
rezultata i troSkova. Sredojevi¢ i sar. (2017) navode ekonomicnost,
rentabilnost proizvodnje i produktivhost rada kao oshovne pokazatelje
stepena efikasnosti poslovanja.

Pokazatelji produktivnosti rada se dobijaju merenjem ostvarenih rezul-
tata poslovanja u odnosu na obim uloZenog ljudskog rada. Stepen pro-
duktivnosti rada naturalno se izrazava na sledeci nacin:

PR =R/OP ili

PR = OP/R

gde je:

PR - produktivhost rada

R — ulozeni rad u ¢asovima

OP - obim proizvodnje.
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Dakle, produktivnost rada izraZzava utroSak ¢asova ljudskog rada po
jedinici dobijenog proizvoda ili obrnuto, koli€inu dobijenog proizvoda po
jedinici ljudskog rada.

Za razliku od produktivnosti, kod koje se posmatraju ostvareni rezultati
angazovanjem samo jednog elementa proizvodnje (rada), ekonomic-
nost posmatra rezultate kao posledicu angazovanja svih elemenata
proizvodnje Ekonomicnost se kao pokazatelj ekonomske efikasnosti
proizvodnje izraZava kao koeficijent, i to na sledeci nacin:

EP = VP/UT

gde je:

EP — ekonomic¢nost proizvodnje;
VP - vrednost proizvodnje;

UT — ukupni troSkovi.

Ekonomicnost proizvodnje nam pokazuje koliko se dinara vrednosti
proizvodnje ostvaruje na jedan dinar troSkova proizvodnje i moze se
izracunati za pojedine linije proizvodnije ili za gazdinstvo u celini. Sto je
ovaj koeficijent veci od 1, proizvodnja je ekonomicnija i obrnuto. Uko-
liko je koeficijent ekonomicnosti jednak jedinici, to znaci da gazdinstvo
ili preduzece posluje na granici i da je finansijski rezultat odnosno dobit
jednak nuli.

Rentabilnost proizvodnje pokazuje i izraZzava efikasnost angaZovanih
sredstava, kao i isplativost poslovanja preduzeca. Stepen rentabilnosti
proizvodnje izraZzava se stopom rentabilnosti na sledeci nacin:

R =D/Vp x 100

gde je:

R — rentabilnost;

D — dobit;

Vp - vrednost proizvodnje.

Ovako izraCunata stopa rentabilnosti pokazuje iznos ostvarene dobiti
na svakih 100 dinara trZziSne vrednosti proizvodnie.

Rentabilnost ulozenih sredstava izraCunava se stopom rentabilnosti na
slededi nalin:

R=D/K
gde je:
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R — rentabilnost;
D — dobit;
K — kapital (ukupno angazovana sredstva).

Ovaj indikator pokazuje iznos ostvarene dobiti na svakih 100 dinara
uloZenih sredstava, odnosno koliko procenata uloZenog kapitala ¢e se
vratiti viasniku kapitala kroz ostvarenu dobit u toku jednog procesa pro-
izvodnje.

Rentabilnost moze biti negativna, ako se u proizvodniji ostvaruje gubi-
tak, ili moze biti jednaka nuli, ako nema dobiti.

Empirijsko istraZivanje je sprovedeno koriSéenjem metoda studije slu-
Caja, pomocu anketnog upitnika, u okviru poljoprivrednog gazdinstva
koji se nalazi u naselju Kisa¢ koji pripada opstini Novi Sad i Juznobac-
kom okrugu, a koje se viSe od 20 godina bavi organskom poljoprivred-
nom proizvodnjom. Analizirana je proizvodnja cvekle za tri godine, od-
nosno 2016, 2017 i 2018 godinu respektivno.

Rezultati istraZivanja sa diskusijom

Pejanovic i Njegovan (2011) u svom istraZivanju navode da studija slu-
Caja (case study) predstavlja deo agroekonomske analize koji ima za
cilj generisanje hipoteze o ispitivanoj pojavi u specificnom organizaci-
onom kontekstu (na primeru jednog preduzeca ili gazdinstva).

Odabrano poljoprivredno gazdinstvo bavi se organskom proizvodnjom
povréa i svoje proizvode kao takve plasira na trziStu. Ovo gazdinstvo
se viSe od 20 godina bavi organskom proizvodnjom na povrSini od oko
15 hektara. Poznato je po brojnosti sorti i vrsta organskog povréa. Gaz-
dinstvo raspolaze svom potrebnom mehanizacijom i opremom za na-
vodnjavanje. Poslove obavlja nosilac uz angazovanje sezonske radne
snage. Na gazdinstvu se proizvodi vlastiti semenski materijal, kao i ra-
sad u plasteniku povrsine 510m?. Proizvodac cveklu gaji na nesto vise
od dva hektara. Pored toga, paleta povréa ukljuCuje sve kupusnjace, a
zatim i tikvice, lukove, rukolu, blitvu, spana¢, Ceri paradajz, patlidzan,
Sto ukazuje na primenu intenzivnog plodoreda koji je ujedno i osnova
organske proizvodnje. Pored toga, prisutna je i proizvodnja zacinsko-
lekovitog bilja takode iz sistema organske proizvodnje (ruzmarin,
menta, maj¢ina dusica, luk vlaac, persun, origano itd.). Proizvodi ovog
organskog proizvodaca plasiraju se na novosadskim pijacama, a od
nedavno i beogradskim pijacama, u supermarketima ,Mercator“ i ,Uni-
verexport“ i prodavnici ,Moj salas".
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Ekonomski rezultati organske proizvodnje cvekle dobijeni su primenom ORGANSKA
analitickih kalkulacija a rezultati su sumirano prikazani u narednoj ta- ESS.'}L!‘ZD”“‘
beli (tabela 1) po posmatranim godinama. EKONOMSKI

ASPEKTI
Tabela 1. Virednost proizvodnje organske cvekle
Table 1. Value of organic beet production

Ukupan Glavni Sporedni Cena Vrednost
Godina | prinos proizvod proizvod (EUR/kg) proizvodnje
(kg/ha) (kg/ha) (kg/ha) 9 (EUR/Ma)

2016. | 33.000,00 | 30.000,00 | 3.000,00 0,85 25.500,00
2017. | 33.000,00 | 28.000,00 | 5.000,00 0,90 25.200,00
2018. | 35.000,00 | 30.000,00 | 5.000,00 1,00 30.000,00

Podaci prikazani u tabeli 1 pokazuju da se zbog sporednog proizvoda
koji ne mozZe da se proda znatno smanjuje vrednost proizvodnije i na
posmatranom gazdinstvu je za navedene godine posmatranja iznosila
25.500,00 € po hektaru u 2016. godini, 25.200,00 u 2017. i 30.000,00
u 2018. godini. Naime, ono §to je specificno za organsku proizvodnju
je 8to se samo odredeni deo prinosa moZe iskoristiti za prodaju, a
ostalo otpada kao druga klasa i dobar deo je crvljiv, zbog specifiCnosti
organske proizvodnje u kojoj tretiranje hemijskim sredstvima nije doz-
voljeno. Posmatrano po godinama, u 2016. godini proizvodac je mogao
da iskoristi 30 tona i proda po ceni od 0,85 eura po kilogramu, u 2017.
godini takode 28 tona ali po malo vecoj ceni nego prethodne godine od
0,90 evra po kilogramu, a u 2018. godini je imao isto kao 2016. godine
30 tona Cistog prinosa prodatog po ceni od 1,00 evra po kilogramu.
Ovaj porast cene je uzrokovan relativno malom ponudom organske
cvekle na domacem trZistu.

TroSkovi proizvodnje cvekle u EUR po posmatranim godinama prika-
zani su u narednoj tabeli.

Tabela 2. Troskovi proizvodnje organske cvekle (u EUR)
Table 2. Costs of organic beet production (in EUR)

. Opéti tro-
I Ostali tro- Bruto -
Go- | Materijalni | Usluge - o Skovi
- . - Skovi (skla- | ligni do- : Ukupno
dina troSkovi (radovi) ey . gazdin-
distenje) hoci stva

2016. | 7.910,00 | 1.360,00 850,00 5.000,00 | 1.000,00 | 16.120,00
2017. | 8.230,00 | 1.360,00 850,00 5.400,00 | 1.000,00 | 16.840,00
2018. | 8.800,00 | 1.360,00 850,00 6.000,00 | 1.000,00 | 18.010,00

U prethodnoj tabeli, u okviru materijalnih tro8kova, prikazani su troskovi
osnovnog i pomoénog materijala, gde spadaju troSkovi semenskog
materijala, dubrivo, sredstva za zastitu i ambalaZa. Oni iznose najveci
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deo ukupnih troSkova proizvodnje na gazdinstvu. TroSkovi koji se u
okviru materijalnih troSkova izdvajaju kao najveca stavka su svakako
troSkovi ambalaze, zbog visokih kriterijuma koji treba da se ispoStuju a
ticu se nacina pakovanja proizvoda. Pakovanja organske cvekle su
uglavnom od 500 grama, pa iz tog razloga znacajan deo ulaganja
odlazi na kupovinu materijala koji sluzi za pakovanje. Semenski mate-
rijal, koji je skoro dvostruko skuplji nego u konvencionalnoj proizvodnii,
predstavlja deo troSkova koji znacajno poveéava ukupne troSkove pro-
izvodnje. Za posmatrane godine na gazdinstvu u KisaCu, materijalni
troSkovi su iz godine u godinu rasli i iznosili su 2016. godine 7.910,00
evra, 2017. godine su bili veci i iznosili su 8.230,00 evra i poslednje
godine posmatranja, 2018. godine su iznosili Cak 8.800,00 evra. Sta-
vka koja je najviSe uticala na povecanje troSkova iz godine u godinu je
opet ambalaZa, za kojom su zbog veceg prinosa bile potrebne i vece
koli¢ine.

TroSkovi usluga. tj. radova na proizvodnji cvekle iznose u proseku
1.360,00 evra. Ostali troSkovi, u ovom slucaju skladiStenje proizvoda,
iznosili su za sve tri godine posmatranja 850 evra. OpSti troSkovi gaz-
dinstva iznosili su 1000 evra za sve godine posmatranja.

Ono sto, posle ambalaze, u organskoj proizvodnji predstavlja veoma
visok troSak proizvodnje jesu troSkovi radne snage. Berba, pranje, pre-
biranje, slaganje i pakovanje zahtevaju dosta paznje i vremena da bi
se zadovoljili kriterijumi potroSaca. U godinama posmatranja doslo je i
do povecanja dnevnice za sezonske radnike, pa su troSkovi sezonskih
radnika iznosili u 2016. godini 5.000,00 evra, u 2017. godini 5.400,00
evra, a 2018. godine 6.000,00 evra.

Dakle, ukupni troSkovi su u prvoj godini posmatranja proizvodnje na
gazdinstvu u KisacCu iznosili 16.120,00 evra, u drugoj 16.840,00 a u
tre¢oj 18.010,00 evra.

U narednoj tabeli prikazan je finansijski rezultat proizvodnje cvekle u
EUR po posmatranim godinama.

Tabela 3. Finansifski rezultat u organskoj proizvodnji cvekle (u EUR)
Table 3. Financial result in organic beet production (in EUR)

Godina Vrednost_proiz- Ukup_ni tro§|_(ovi Finansijski rezul-
vodnje proizvodnje tat

2016. 25.500,00 16.120,00 9.380,00

2017. 25.200,00 16.840,00 8.360,00

2018. 30.000,00 18.010,00 11.990,00
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Finansijski rezultat poslovanja utvrduje se kao razlika izmedu ostva-
rene vrednosti proizvodnje i ukupnih troSkova u toku poslovne godine.
Kod ovog proizvodaca, vrednost proizvodnje je bila ve¢a od ukupnih
troSkova proizvodnje u sve tri godine posmatranja, Sto znaci da je
ostvaren pozitivan finansijski rezultat, i to u 2016. godini 9.380,00 evra,
u 2017. godini 8.360,00 evra i u prethodnoj godini 11.990,00 evra. (Ta-
bela 3). U 2018. godini dobit je bila najveéa, ne samo zbog veceg pri-
nosa, nego pre svega zbog povecanja cene cvekle.

U tabeli 4 prikazani su podaci o koeficijentu ekonomicnosti proizvodnje
cvekle po godinama.

Tabela 4. Ekonomicnost proizvodnje organske cvekle
Table 4. Economy of organic beet production

. Ukupni troSkovi .
. Vrednost proiz- : - Koeficijent e-
Godina vodnje (u EUR) prnggtliqr;je C konomi€nosti
2016. 25.500,00 16.120,00 1,58
2017. 25.200,00 16.840,00 1,50
2018. 30.000,00 18.010,00 1,67

Stavljanjem u odnos vrednosti i ukupnih troSkove proizvodnje dobijemo
vrednosti koeficijenta ekonomicnosti., koji su prikazani u tabeli 4. U
prvoj godini posmatranja, koeficijent ekonomicnosti na gazdinstvu bio
je 1,58. To znaci da se na svakih 100 evra uloZenih sredstava ostvaruje
158 evra vrednosti proizvodnje. U 2017. godini ekonomic¢nost je bila
nesto manja i iznosila je 1,50, Sto znadi da se na 100 evra uloZenih
sredstava ostvarilo 150 evra vrednosti proizvodnje. U 2018. godini e-
konomicnost na ovom gazdinstvu je bila najveéa i iznosila je 1,67, od-
nosno na svakih 100 evra uloZenih sredstava ostvareno je 167 evra
vrednosti proizvodnje.

Stavljanjem u odnos ukupnih troSkova proizvodnje i cene cvekle, dobija
se minimalna koli€ina proizvoda koja treba da se proizvede da gazdin-
stvo u ovakvim uslovima ne bi bilo na gubitku. Dakle, prinos bi trebalo
da bude nesto viSe od 19 t/ha za 2016. godinu, za 2017. godinu 18,7
t/ha, a za 2018. godinu viSe od 18 t/ha kako bi bili pokriveni troSkovi
proizvodnje. Prinos koji je ostvaren iznad navedenog predstavlja viSak
vrednosti u naturalnom obliku.

U tabeli 5 prikazan je stepen rentabilnosti proizvodnje, koji se dobija
kada se stave u odnos ostvarena dobit i vrednost proizvodnje. U
posmatranim godinama, proizvodnja na gazdinstvu je bila rentabilna,
a stepen rentabilnosti je u prvoj godini posmatranja iznosio 36,79%,
2017. godine je iznosio 33,17 a 2018. godine 39,97%.
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Tabela 5. Stepen rentabilnosti organske proizvodnje cvekle
Table 5. Degree of profitability of organic beet prodluction

. . Vrednost proiz- Stepen renta-
Godina Dobit (EUR) vodnje (EUR) bilnosti
2016. 9.380,00 25.500,00 36,79
2017. 8.360,00 25.200,00 33,17
2018. 11.990,00 30.000,00 39,97

U narednoj tabeli prikazan je stepen produktivnosti rada u proizvodnji

cvekle po posmatranim godinama.

Tabela 6. Stepen produktivnosti rada u organskoj proizvodnji cvekle
Table 6. Labor productivity in organic beet production

. Obim proizvod- | - ;y50ni gasovi Stepen produk-
Godina hje kg/ha (pri- rada tivnosti rada
nos X povrsina)
2016. 66.000,00 8.800,00 7,5
2017. 61.600,00 7.920,00 7,8
2018. 66.000,00 8.800,00 7,5

Stepen produktivnosti rada naturalno se izrazava tako Sto se stave u
odnos obim proizvodnje i ulozeni Casovi rada.

Obim proizvodnje dobija se kada se prinos pomnozi sa ukupnom povr-
Sinom. Posto se proizvodnja cvekle odvija na povrsini od 2,2 ha, a pri-
nos glavnog proizvoda je bio po godinama 30.000 kg/ha, 28.000 kg/ha
1 30.000 kg/ha, ove vrednosti pomnozene daju rezultate koji su prika-
zani u tabeli iznad.

U 2016. godini je radnicima isplaéeno 500 dnevnica, $to pomnozZeno
sa 8 sati rada iznosi 4.000 Casova rada po hektaru, a za 2,2 hektara
iznosi 8.800 Casova rada. Za 2017. godinu ovaj broj je neSto maniji jer
je isplaéeno 450 dnevnica, dakle to je ukupno 3.600 sati, odnosno
7.920 Casova rada za 2,2 hektara Sargarepe. Za 2018. godinu je isto
kao za 2016, 8.8100 Casova rada.

Ovako izraCunat stepen produktivnosti rada pokazuje koli¢inu dobije-
nog proizvoda po jedinici ljudskog rada. Dakle, 2016. godine je na je-
dan Cas uloZenog rada dobijeno 7,5 kg cvekle, 2017. godine 7,8 kg, a
2018. godine 7,5 kg cvekle.

Analiza ovih ekonomskih parametara potvrduje da organska proizvod-
nja moze da bude ekonomski isplativa, a tome svakako doprinosi i Ci-
njenica da posmatrano poljoprivredno gazdinstvo ima veliko iskustvo i
dugu tradiciju u organskoj proizvodniji.
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Predstavljeno istrazivanje je pokazalo da organski sistem proizvodnje
moze biti ekonomski opravdan ukoliko se postuju sve specifiCnosti o-
vog sistema proizvodnje. Neka ranija istrazivanja istiCu premijumske
cene organskih proizvoda kao osnovu za njihovo ekonomsko opravda-
nje (Tomas Simin i sar., 2019a, Radojevi¢ i sar., 2021, Adhikari, 2009)
dok Grgi¢ i sar. (2015) navode da u odredenim uslovima proizvodnja
odabranih povrtarskih kultura nije dohodovno konkurentna konvencio-
nalnoj proizvodnji. Po navedenim autorima ona to moze biti samo di-
rektnom prodajom na samom gazdinstvu. Prema Lazi¢ i sar. (2013),
ekonomicnost povrtarstva je rezultat intenziteta proizvodnje, visokih
pojedinacnih i godidnjih prinosa velikog broja vrsta i sorti, raznolikih bi-
oloSkih osobina, koje omoguéuju intenzivnu smenu viSe vrsta u toku
godine, kao i proizvodnju zdruzenih useva. Ova proizvodnja uvek je
ekonomicnija ukoliko je zatvoren sistem, uravnotezene biljne i stoCar-
ske proizvodnje, jer su inputi tada smanjeni na minimum. Bender i sar.
(2020) u svom istrazivanju navode da primenom odgovarajuce agrote-
hnike organski prinosi mogu biti podjednaki ili Cak i viSi od prinosa kon-
vencionalne proizvodnje Sto utice i na dobit u samoj proizvodnji. Na-
ravno, uvek treba imati u vidu i ono Sto Grgic¢ i sar. (2015) navode a to
je da se organska proizvodnja ¢esto nadopunjuje drugim, dopunskim
delatnostima ruralnog podrucja poput agroturizma.

ZakljuCak 4

Organski sistem poljoprivredne proizvodnje dozivljava ekspanziju u
poslednjih nekoliko decenija. Ovu svoju popularnost organski sistem
duguje, pre svega, sve vecoj zabrinutosti i problemima povezanim sa
degradacijom Zivotne sredine, eksploatacijom neobnovljivih resursa i
naruSavanjem biodiverziteta. Dosadasnja istraZivanja su pretezno bila
fokusirana na biolosku i ekoloSku dimenziju organske poljoprivrede
mada je u prethodnoj deceniji i ekonomska i socijalna dimenzija privla-
Cila znacajniju paznju naucne zajednice.

Na osnovu studije sluCaja ekonomske analize proizvodnje cvekle na
gazdinstvu u KisaCu koje se bavi iskljuCivo organskom proizvodnjom,
moze se zakljuCiti da organska proizvodnja u Republici Srbiji moze biti
ekonomski efikasna i da se dobit moZe ostvariti i ovakvom vrstom pro-
izvodnje, ali je vazno imati u vidu i rizike koji su karakteristicni za organ-
sku proizvodnju. Specificnosti poljoprivrede, a posebno zavisnost od
vremenskih uslova, dolaze do izraZaja kod organske proizvodnje vise
nego kod konvencionalne, jer konvencionalna proizvodnja podleze vi-
dovima zastite biljaka koji u organskoj nisu dozvoljeni zbog Cega je
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ORGANSKA lakSe saCuvati usev od loSih vremenskih prilika, a samim tim i obezbe-
PROIZVODNJA

CVEKLE - diti da gazdinstvo ostvari prinos. Kao $to je u studiji slu¢aja prikazano,
RIS organska proizvodnja je na posmatranom porodi¢nom gazdinstvu do-
nela dobit u sve tri godine posmatranja, ali veoma je vazno istaci da
Cak i ako je na gazdinstvu ostvarena dobit prilikom donoSenja zaklju-
Caka o efikasnosti ove proizvodnje u obzir se moraju uzeti i gubici koji
nisu zanemarljivi a koji zahtevaju znacajna novCana sredstva za niji-
hovo neutralisanje. Da bi se dobit povecala, potrebno je smanijiti tro-
Skove proizvodnije ili povecati cenu proizvoda, kako bi se vrednost pro-
izvodnje povecala.

Analizirajuéi sve napred navedeno autori zaklju€uju da organski sistem
proizvodnje povréa u Republici Srbiji ima svoje ekonomsko opravdanje
i da, posebno u kombinaciji sa drugim vidovima agrarnog preduzetnis-
tva, moZe da prestavlja znacaja izvor prihoda za porodi¢na gazdinstva.
Prilikom razmatranja prelaska na ovaj sistem proizvodnje proizvodaci
moraju biti upoznati sa rizicima koje ova proizvodnja nosi i spremni da
ih na adekvatan i uspeSan nacin prevazidu.
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OBRACUN USLUZNE CENE
RADA PRSKALICE U ZAVISNOSTI
OD TROSKOVA

Ranko Koprivica !, Biljana Veljkovic !,
Marija Gavrilovic 1, Maja Babovic Pordevic 2,
. Dragan Terzic 3
Rezime
Na osnovu troSkova rada mehanizacije u pro-
izvodnoj 2021/2022. godini, obracunata fe usluzna
cena traktorskog agregata u zastiti bilja. Cena
usluznog rada mehanizacije za aplikaciju pesticida
po radnom satu (€/h) obracunata fe na osnovu
fiksnih | varjabilnih troskova traktora Lamborghin
Spire 80 Trendi nosene traktorske prskalice Nardi
model 600. Traktor je u godini istraZivanja bio
angazovan oko 500 sati, a prskalica 30 sati u zastiti
kukuruza od korova. Ukupni godisnji troskovi anga-
Zovanja traktora su 12.700 € | prskalice 225,6 €.
UsluZna cena rada traktorskog agregata u zastiti
bilja iznosi 32,97 €/h, pri emu su troskovi traktora
25,45 € ili 77,19%, a troskovi prskalice 7,52 €/h ili
22,81% od ukupnih troskova. Obracunati troskovi
pomazu pruZaocima usluga da odrede usluzne
cene mehanizacije, a primaoci usluga mogu da
odluce sta im je Isplativie da imaju sopstvenu
mehanizaciju i da placaju usluge rada drugih
farmera i masinskih prstenova.

KmyuHe peyn:  traktor, prskalica, fiksni i varjabilni
troskovi, usluZna cena.
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CALCULATION OF SERVICE
PRICE SPRAYER WORK DE-
PENDINGS ON THE COSTS

Ranko Koprivica 1, Biljana Veljkovi¢ 1,
Marija Gavrilovié 1, Maja Babovi¢
Dordevi¢ 2, Dragan Terzi¢ 3

Summary

The based on operating costs of machinery in
the production year 2021/2022, the service
price of the ftractor aggregate in plant
protection was calculated. The price of
machinery service for pesticide application per
working hour (€/h) was calculated based on
the fixed and variable costs of the
Lamborghini Spire 80 Trend tractor and the
mounted Nardi model 600 tractor sprayer. In
the research year, the tractor was engaged for
about 500 hours, and the sprayer for 30 hours
in protecting corn from weeds. The fotal
annual costs of hiring tractors are €12,700
and sprayer €225.6. The service price of the
tractor aggregate in plant protection is €32.97/
h, where the tractor costs are €25.45/h or
77.19%, and the sprayer costs are €7.52/h or
22.81% of the total costs. Calculated costs
help service providers determine the service
prices of machinery, and service recipients
can decide whether it is more profitable for
them to have own machinery or to pay for the
services of other farmers and machinery rings.

Keywords: tractor, sprayer, fixed variable
costs, service price.
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Uvod

U proizvodnji poljoprivrednih kultura neophodna je primena hemijskih
sredstava radi spreCavanja pojave i suzbijanja bolesti, StetoCina i ko-
rova. Hemijska zastita je najefikasniji nacin preventivne i direktne borbe
u suzbijanju bolesti, StetoCina i unidtavanju korova. U proizvodnji rata-
rskih i povrtarskih kultura za primenu hemijskih sredstava u zastiti bilja
koriste se traktorske (vucene, noSene) i samohodne ratarske prskalice.

Efikasnost i ekonomi¢nost masina za primenu pesticide postiZze se u-
koliko su maniji troSkovi tretiranja useva pri ¢emu kvalitet rada u su-
zbijanju korova, Stetocina i bolesti treba da bude zadovoljavajuéi. Naj-
veci troSkovi primene pesticida su troSkovi hemijskih sredstava, zatim
mehanizacije i radne snage. U Bosni i Hercegovini prema rezultatima
Skaljica i Rakite (2017) prosecni godisnji troskovi primene pesticida u
ratarstvu i povrtarstvu iznose 166 €/ha, a u vocarstvu od 138 €/h pa do
415 €/h a u zavisnosti od broja tretiranja. 1z navedenih pokazatelja uo-
Cava se da se radi o zna€ajnim iznosima i da je neophodno analizirati
racionalnost i primenu masSina novije tehnologije kao i utroSka pesti-
cida, radi smanjenja ukupnih troSkova tretiranja poljoprivrednih kultura.

Rezultati Esau et al. (2016) pokazuju da su ukupni troSkovi primene
klasi¢ne prskalice 2.052 $/ha, prskalice sa GPS kontrolom Sirine prska-
nja 1.799 $/ha i pametne prskalice koja detektuje korove i direktno ih
tretira i uniStava 1.138 $/ha. Prednost primene pametne prskalice u
odnosu na druge dve nije samo ekonomska zbog nizih troSkova zastite
kroz manji utroSak herbicida, vode, goriva i vremena rada rukovaoca
nego i ekolodka, usled manjeg zagadenje Zivotne sredine. TroSkovi
zastite bilja primenom bespilotnih letelica (dronova) od 2-2,26 puta su
manji u odnosu na troSkove rada prskalice, navodi Umeda et al. (2022).
Primenom robota sa veStackom inteligencijom detektuju se korovi i di-
rektno tretiraju sa 20 puta manjom upotrebom herbicida u odnosu na
klasi¢no tretiranje prskalicom istice Sumanovac i sar. (2022).

Cilj rada je utvrdivanje usluzne cene aplikacije pesticida na osnovu me-
tode obracuna fiksnih i varijabilnih troSkova rada traktora i prskalice u
proizvodnoj 2021/22. godini. Na osnovu analize obraCunatih troSkova,
pruzaoci usluga formiraju cenu rada traktora i prskalice u zastiti bilja.

2 Materijal i metod rada

Rad traktora Lamborghini Spire 80 i noSene prskalice Nardi model 600
pracen je u tretiranju useva kukuruza protiv korova u proizvodnoj 2022.
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godini. Analizom dobijenih rezultata obraCunati su fiksni, varijabilni i u-
kupni troSkovi traktora i prskalice na osnovu kojih je utvrdeno kolika je
cena koStanja usluznog tretmana od korova. Osnovi parametri za obra-
¢un amortizacije traktora i prskalice, kao i ostalih fiksnih troSkova je
njihova nabavna cena, optimalni radni vek, likvidaciona vrednost i go-

diSnje angaZovanje (Tabela 1).

Tabela 1. Osnovni parametri za obracun troskova traktora i prskalice
Table 1. Basic parameters for cost calculation for tractor and sprayer

Parametri Traktor Lamborghini Prskalica
Spire 80 Trend Nardi
Nominalna shaga traktora 58 kW 15-22 kW
PotroSnja goriva 45L/h -
Cena goriva 1,72 € -
Nabavna vrednost (Vo) 47.500 € 1.680 €
Kamatna stopa (Ks) 2% od Vs 3% od Vs
Vreme koriS¢enja -radni vek (n) 12 god. 12 god.
Godisnje angazovanje-obim rada 500 h 30 h
Likvidaciona vrednost (Vn) 15.600 € 504 €
Srednja vrednost (Vs) 31.550 € 1.092 €
TroSkovi osiguranja 1% od Vs 1% od Vs
TroSkovi garaZiranja 1% od Vo 1% od Vo
TroSkovi popravke 0,8% od Vo 2% od Vo

[zvor: Tehnicke karakteristike masina

Parametri za analizu troSkova traktora i prskalice obracunati su po metodi
koju navode i autori Khairo and Davies (2009), Goyal and Singh (2020),
Veljkovi€ i sar. (2022), Gavrilovic i sar. (2022) Koprivica i sar. (2023).
Godisnji iznos amortizacije izraCunat je po proporcionalnoj (linearnoj)
metodi po formuli:

Ap = (Vo - Vn)/n,

Ap - godisnji iznos amortizacije; Vo -nabavna vrednost masine;
Vn - likvidaciona vrednost masine posle n godina;
n - broj godina koris¢enja (radni vek koris¢enja masine).

Srednja vrednost za traktor i prskalice (Vs) obracunata je po formuli:
Vs= (Vo+Vn)/2

Godisnji iznos kamate (Kj) za angazovana sredstva za nabavku trak-
tora, pluga obracunat je:

Ki= (Vo+Vn)/2 x Ks,

TroSkovi kamate obraCunati su na osnovu kamata kredita koje su
banke davale u godini nabavke traktora 2% i prikljucnih masina 3%.

Ks - Kamatna stopa na angaZovana sredstva
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Profitha marza izraCunata je na osnovu formule: Pm= (Ft+ Vt)/100 x 10,
Pm-Profitna marZa; Ft-Fiksni troskovi; Vi-Varijabilni troskovi;

Osnovne tehnicke karakteristike prskalice Nardi model 600 date su u
Tabeli 2.

Tabela 2. Tehnicke karakteristike prskalice Nardi model 600
Table 2. Technical characteristics of the Nardi model 600 sprayer

Parametar Vrednosti
Sirina radnog zahvata (m) 10
Broj rasprskivaca (kom) 20
Masa (kg) 200
Sirina (mm) 2.000
DuZina (mm) 1.350
Visina (mm) 1.350
Potrebna snaga traktora (kW) 15-22
Zapremina glavnog rezervoara (L) 600
Zapremina rezervoara za pranje ruku (L) 12
Zapremina rezervoara za pranje sistema (L) 35
Membranska pumpa Comet BP (L/min) 75

[zvor: Tehnicke karakteristike masina

NoSena prskalica Nardi sa rezervoarom od 600 L, sa 20 rasprskivaca
i Sirinom radnog zahvata od 10 m namenjena je za porodi¢na gazdin-
stva srednje veli¢ine. Prskalica je visoko opremljena i Kkoristi noviju
tehnologiju primene pesticida koja se prilagodava uslovima i potre-
bama savremene poljoprivredne proizvodnje. Zahvaljujuéi tome, prska-
licom se obavlja precizna distribucija pesticida u proizvodnji ratarskih i
povrtarskih poljoprivrednih kultura, bez opasnosti po rukovaoca ma-
Sine i zagadenja zivotne sredine.

Testiranje traktora na potroSnju goriva vrSeno je pomoc¢u sonde koja
se nalazi u rezervoaru traktora. Ukupni troSkovi i cena koStanja meha-
nizacije za primenu pesticida u biljnoj proizvodnji po radnom satu (€/h)
obracunati su na osnovu fiksnih, varijabilnih troSkova traktora i prska-
lice, plate rukovaoca traktora i profitne marze. U proizvodnoj 2021/
2022. godini traktor Lamborghini Spire 80 Trend bio je ukupno anga-
zovan 500 sati, a prskalica je radila 30 sati samo u zastiti kukuruza, jer
za zastitu drugih kultura nije bilo potrebe za pruzanjem usluga. Obim
angazovanja prskalice zavisi od setvene strukture, stanja useva, po-
jave korova, bolesti i Steto€ina, folijalne primene dubriva i biostimula-
tora, kao i od ponude i potraznje u pruzanju i koris¢enju usluga agre-
gata za primenu pesticida.
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Rezultati istraZivanja i diskusija 3

UsluZzne cene rada traktora i prikljucnih masina zavise od njihove na-
bavne cene, planiranih godina eksploatacije u toku radnog veka, godi-
Snjih Casova angaZovanja, brzine rada i ucinka. Uobracunu troSkova
rada mehanizacije za primenu pesticida uzeti su fiksni i varijabilni tro-
Skovi traktora i prskalice, profitha marZa i plata rukovaoca mehaniza-
cijom. U fiksne troSkove traktora i prskalice su obracunati troSkovi: amorti-
zacije kamata, osiguranja, garaziranja, registracije, popravke. U varijabi-
Ine troSkove: troSkovi goriva, podmazivanja, i odrZzavanja traktora i prskalice.

Nabavna cena traktora Lamborghini Spire 80 je 47.500 €, a noSene
prskalice Nardi 600 je 1.680 € (Tabela 1). Amortizacija mehanizacije za
primenu pesticida obra€unata je primenom linearne metode u iznosu od
2.658 € za traktor i 98 € za prskalicu, ravhomerno rasporedenim za sve
godine radnog veka traktora i prskalice. U ukupnim fiksnim troSkovima
traktora od 4.539 € najvece uceS¢e imaju troSkovi amortizacije 58,56%,
zatim troSkovi kamate 13,91%, garaZiranja 10,46%, popravke 8,37%,
osiguranja 6,94% i registracije 1,76% (Tabela 3).

Tabela 3. Obracun godisnjih fiksnih troskova traktora i prskalice
Table 3. Calculation of annual fixed costs of tractor and sprayer

Godisnji fiksni troSkovi u € | TroSkovi UceS¢ée | TroSkovi | UceSée
traktora u % prskalice u %
TroSkovi amortizacije 2.658 58,56 98 51,02
TroSkovi kamate 631 13,91 32,76 17,06
TroSkovi osiguranja 315 6,94 10,92 5,68
TroSkovi garaZiranja 475 10,46 16,8 8,75
TroSkovi popravke 380 8,37 33,6 17,49
TroSkovi registracije 80 1,76 -
Ukupno fiksni troSkovi 4539 100 192,08 100
Fiksni troSkovi rada (€/h) 9,08 6,40

Izvor: Proracuni autora

Procentualna uceScéa troSkova amortizacije u ukupnim fiksnim trosko-
vima su u saglasnosti sa rezultatima Veljkovi¢ i sar. (2022) i Koprivica
i sar. (2023), a veca od rezultata Goyal and Singh (2020), Stiles and
Stark (2021), Gavrilovi¢ i sar. (2022), Sopengo et. al (2016).

Od nabavne cene traktora ucesce fiksnih troSkova je 9,56%, a amorti-
zacije 5,6%. Navedeni rezultati o procentualnom uceSéu troSkova a-
mortizacije od nabavne cene traktora su u saglasnosti sa rezultatima
Altintas and Ozcelik (2014), Koprivica i sar. (2023), a veci od rezultata
Gauvrilovi¢ et al. (2022) i manji od vrednosti Zimmer i sar. (2018) i
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Veljkovi¢ et al. (2022). Godisnji troSkovi kamate iznose 631 € za traktor
i 32,76 € za prskalicu, izraCunati su na osnovu kamata koje banke daju
za nabavku mehanizacije.

Prema autorima Khairo and Davies (2009), Zimmer i sar. (2018),
Edwards (2015), Molenhuis (2020), Narendra et al. (2020), Veljkovi¢ i
sar. (2022), Gavrilovi¢ i sar. (2022) troSkovi garaZiranja su 1% od na-
bavne cene mehanizacije i za traktor iznose 475 €, a za prskalicu 16,8
€. Takode, autori navode, da ukoliko nisu poznati stvarni troskovi osi-
guranja onda se obracunavaju od srednje vrednosti za 1%, Sto je za
traktor 315 €, a za prskalicu 10,92 €.

Za troSkove popravke traktora treba izdvojiti 380 € ili 0,8%, a prskalice
33,6 €ili 2% od nabavne cene. TroSkovi popravke odnose se na plani-
rane vecée popravke posle odredenog broja sati rada kao Sto je gene-
ralni remont motora traktora i pumpe prskalice. TroSkovi popravke
iznose 8,37% od fiksnih i 1,99% od ukupnih troSkova traktora, Sto je u
saglasnosti sa rezultatima Stiles and Stark (2021), Lazarus (2021),
Koprivica i sar. (2023) i Lattz and Schnitkey (2021), a manje od rezul-
tata Veljkovic i sar. (2022) i Gavrilovi¢ i sar. (2022).

Ukupni fiksni troSkovi traktora za 500 sati rada su 4.539 €, ili 9,08 €/h,
Sto je u skladu sa autorima Sopengo et. al (2016), Koprivica i sar.
(2023).

U varijabilne troSkove obracunati su troSkovi goriva, rad radnika, pro-
fitna marza, troSkovi podmazivanja (ulja, maziva i dr.) i odrzavanja (Ta-
bela 4). TroSkovi odrzavanja se odnose na manje kvarove, zamene
guma traktora, filtera, rasprskivaca, krila na prskalicama, kao i rad me-
haniCara za otklanjanje istih u cilju postizanja pouzdanosti mehaniza-
cije u radu. Varijabilni troSkovi rastu sa povecanjem obima rada u toku
godine.

ProseCna potroSnja goriva u radu traktora i prskalice izmerena je po-
mocCu sonde koja se nalazi u rezervoaru i iznosila je 4,5 L/ha. Na
osnovu izmerene prosecne potroSnje goriva i cene od 1,72 €/L izraCu-
nati su troSkovi goriva za 500 sati godiSnjeg angazovanja traktora u
iznosu od 3.870 € ili 30,47% od ukupnih troSkova (Tabela 4). Navedeni
rezultati su niZi u odnosu na rezultate Stiles and Stark (2021), Veljkovié
i sar. (2022) i Gavrilovi€ i sar. (2022), Koprivica i sar. (2023).

TroSkovi goriva imaju najvece uceSc¢e u varijabilnim troSkovima trak-
tora od 69,18%, a slicni rezultati su autora Altintas and Ozcelik (2014),
Veljkovi€ i sar. (2022) i Gavrilovi¢ i sar. (2022). U ukupnim troSkovima
traktora varijabilni troSkovi uCestvuju sa 44,05%, Sto je u saglasnosti
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Tabela 4. Obracun godisnjih varijabilnih troskova traktora i prskalice TROSKOVA

Table 4. Calculation of annual variable costs of tractor and sprayer

Godi$nji varijabilni troSkovi u € TroSkovi | UceS¢e | TroSkovi | UcCeSce

traktora u % prskalica u %
TroSkovi goriva 3.870 69,18 - -
TroSkovi podmazivanja 774 13,84 - -
TroSkovi odrZzavanja 950 16,98 33,6 -
Ukupno varijabilni troSkovi 5.594 100 33,6 100
Varijabilni troSkovi rada (€/h) 11,19 1,12

lzvor: Proracuni autora

U cenu usluge traktora i prskalice u zastiti bilja obracunata je profitna
marza u vrednosti od 2,03 €/h ili 10% od ukupnih fiksnih i varijabilnih
troSkova. Pored profitne marZze obracunata je i plata radnika od 3,10
€/h Sto je ukupno 5,13 €/h. Usluzna cena rada prskalice je 7,52 €/h, a
formirana je na osnovu fiksnih (6,40 €/h) i varijabilnih troSkova (1,12
€/h) koji se odnose samo na troSkove odrzavanja prskalice (Tabela 5).
Ostali varijabilni troSkovi kao Sto su gorivo, podmazivanje i rad, vec¢ su
obraCunati u varijabilne troSkove traktora.

Tabela 5. Ukupni troskovi i cene usluga traktora i prskalice
Table 5. Total costs and prices of tractor and sprayer services

Vrste troSkova (U €) Cenarada | UceS¢e | Cenarada | UceSce
traktora u% prskalica u%
Fiksni troskovi (€/h) 9,08 35,68 6,40 85,10
Varijabilni troSkovi (€/h) 11,19 43,97 1,12 14,90
Bruto plata radnika (€/h) 3,1 12,18 - -
Profitna marza (€/h) 2,08 8,17 - -
Cena usluge (u €/h) 25,45 100 7,52 100
Ukupni godisniji troSkovi 12.700 / 225,6 /

lzvor: Proracuni autora

Ukupni tro8kovi mehanizacije za primenu pesticida su 32,97 €/h (bez
PDV-a). TroSkovi traktora su 25,45 €/h ili 77,19 % i prskalice 7,52 €/h
ili 22,81%, od ukupnih tro8kova (Tabela 5). Navedene cene rada trak-
tora i prskalice su niZze u odnosu ha istraZivanja koja navode autori Sti-
les and Stark (2021).

Cena primene mehanizacije za aplikaciju pesticida je niZza i u odnosu
na usluzne cene rada u Sloveniji, jer prema kataloskoj analizi troSkova
pojedinacnih operacija sa poljoprivrednim i Sumarskim masinama cena
rada prskalice je 10,46 €/h, uceSce fiksnih troSkova je 7,96 €/hili 76,1%
od ukupnih tro8kova (Internet navod).
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Prema podacima iz Tabele 5 fiksni troSkovi prskalice Cine 85,11%, a
varijabilni troskovi 14,89% od ukupnih troSkova koji se odnose samo
na trosSkove odrzavanja prskalice, a u saglasnosti su sa rezultatima U-
meda et al. (2022). ObraCunati troSkovi za traktor i prskalicu u nasim
istrazivanjima ne mogu u potpunosti biti u saglasnosti sa rezultatima
drugih istrazivaca, zbog nabavne cene mehanizacije, kao i zbog obra-
Cuna varijabilnih troSkova usled razlike u ceni goriva u pojedinim zem-
ljama, Sto potvrduju istrazivanja Goyal i Singh (2020).

4 Zakljucak

U cilju smanjenja troSkova proizvodnje, zagadenja zivotne sredine i
proizvodnje bezbedne hrane poljoprivredni proizvodaci nabavljaju
novu savremenu poljoprivrednu mehanizaciju. U proizvodnoj 2021/22
godini pracen je rad traktora i prskalice u zastiti kukuruza i analizirani
su troskovi rada mehanizacije. Usluzna cena rada traktora i prskalice
iznosila je 32,97 €/h, pri Cemu su troSkovi traktora 25,45 €/h ili 77,16%,
a troSkovi prskalice 7,52 €/h ili 22,84% od ukupnih troSkova.

Ukupne godisSnje troSkove agregata za primenu pesticida Cine fiksni
4.539 €/h i varijabilni 5.594 €/h troSkovi traktora, kao i fiksni 192,08 €/h
i varijabilni 33,6 €/h troSkovi prskalice.

Najvece ucesce u fiksnim troSkovima imaju troSkovi amortizacije trak-
tora 58,56% i prskalice 51,02%. U varijabilnim troSkovima traktora naj-
vece uceSce imaju troSkovi goriva 69,18 %, zatim troSkovi redovnog
odrzavanja 16,98 % i podmazivanja 13,84% za 500 sati rada traktora
godiSnje. GodisSnje angazovanje prskalice je 30 sati i varijabilne tro-
Skove Cine samo troSkovi odrzavanja prskalice od 33,6 €, jer su ostali
vec€ su uracunati u varijabilne troSkove traktora.

Rezultati istrazivanja ¢e pomo¢i proizvodacima koji pruzaju usluge me-
hanizacijom da obracunaju ukupne trosSkove (fiksne i varijabilne) u cilju
formiranja cena svojih usluga. Istovremeno poljoprivredni proizvodaci
koji ne poseduju mehanizaciju imaju uvid u tome Sta im je isplativije
nabavka sopstvene mehanizacije ili usluzno angazovanje.

Istrazivanja su podrzana od Ministarstva prosvete, nauke i tehnoloskog
razvoja Republike Srbije, po ugovorima br.451-03-47/2023-01/200088
i br. 451-03-47/2023-01/ 200383.
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