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Sazetak doktorske disertacije

1. UVOD

Republika Hrvatska najmlada je ¢lanica Europske unije (EU), te ujedno posljednja od
zemalja Srednje i Isto¢ne Europe koja je pristupila EU u 2013. godini. Proces integriranja
Hrvatske u EU pretpostavljao je znacajne gospodarske i zakonodavne promjene (Phillipidis
i sur., 2015.). Jedan od klju¢nih izazova tijekom procesa pridruzivanja Hrvatske Europskoj
uniji bila je potreba za uskladivanjem domace agrarne politike sa ZajedniCkom
poljoprivrednom politikom (ZPP) (Kovaci¢ek i sur., 2019.). Kako bi domaca agrarna politika
bila u skladu sa ZPP-om bilo je potrebno uvesti mehanizme neposrednih placanja i smanjiti
vlastita izdvajanja potporama sektoru agrara. Osim prilagodbi legislativa i mehanizama
potpora, poljoprivredni proizvodac¢i su se morali prilagoditi uvjetima poslovanja na
jedinstvenom trzistu, te konvergirati domace proizvodacke cijene s cijenama na zajednickom
EU trzistu (Kranjac i sur., 2020.a; Swinnen i Vranken, 2009.; Csaki i Jambor, 2009.).

Nakon pristupanja u EU zabiljeZene su znacajne promjene u svim gospodarskim
sektorima Republike Hrvatske pa tako i u sektoru poljoprivrede, te njegovim klju¢nim
poljoprivrednim trzistima, kao rezultat promjene gospodarskoga i politiCkog okruZenja
(Frani¢ i Ljubaj, 2015.; Zraki¢, 2016.).

Poljoprivreda je strateSka grana gospodarstva koja ima vaznu gospodarsku, ekolosku
i drustvenu ulogu u odrzivom razvoju (NN 118/18, 2018.). Poljoprivrednom sektoru u
ispunjenju zadanih uloga u uvjetima poslovanja na jedinstvenom i svjetskom trzi$tu pomazu
javne potpore. Kako se radi o sektoru s visokim udjelom javnih potpora u sklopu agrarne
politike, prijeko potrebno je vrsiti makroekonomske analize kljuénih trzista poljoprivrednih
proizvoda. Makroekonomske analize koje ukljucuju analize agrarno-polit¢kih pokazatelja,
poput domace potrosnje, proizvodnje, prinosa, uvoza, izvoza i cijena, imaju poseban znacaj
prilikom dono$enja odluka nositelja agrarne politike (Matthews, 2018.).

Danas postoje brojni ekonomski modeli koji predstavljaju suvremene, sofisticirane
znanstveno-istrazivacke alate putem kojih se provode makroekonomske analize pojedinih
gospodarskih grana i trziSta na globalnoj razini, te na razini drzave ili regije. EkKonomskim
modelima mogu se izmjeriti utjecaji prethodnih gospodarsko-politickih promjena, ali i
procijeniti utjecaji buducih ocekivanih promjena gospodarskog ili politkickog okruzenja na
promatrani sektor ili pojedino trziste (M’barek i Delincé, 2015.; M’barek i Delincé, 2012.;
Dominguez i sur., 2008.). Stoga, ekonomski modeli predstavljaju nezamjenjiv alat prilikom

kreiranja politika utemeljenih na empirijskim dokazima, pa tako i agrarne politike.
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1.1. Agrarna politika, poljoprivreda i proizvodacke cijene u Republici

Hrvatskoj prije i nakon pristupanja EU

Smijer i djelovanje hrvatske agrarne politike u pretpristupnom razdoblju moze se
podijeliti u tri faze. Od stjecanja neovisnosti 1990. godine do ranih 2000.-ih mjere agrarne
politike bile su usmjerene na obnovu proizvodnih pogona u podrué¢jima devastiranim ratom,
uz uspostavljanje snaznih zastitnih vanjskotrgovinskih mjera. Drugu fazu tijekom 2000.-ih
obiljezio je snazan rast proracunskih izdvajanja vezanim izravnim plac¢anjima brojnim
poljoprivrednim sektorima. Posljednja faza zapocela je 2010. godine uskladivanjem sa
Zajednickom poljoprivrednom politikom, uvodenjem nevezanih pla¢anja i ukidanjem
brojnih vezanih placanja do pridruzenja Europskoj uniji 2013. godine (Kranjac i sur.,
2020.a).

Drzavne potpore sektoru agrara prije ulaska Hrvatske u EU bile su visoke, blizu
iznosima potpora prilikom ulaska u EU (Tablica 1.). Znac¢ajan dio potpora odnosio se na
potpore proizvoda¢ima u obliku vezanih plac¢anja (mjere I. stupa ZPP-a), dok je ruralni
razvoj dobivao manji iznos sredstava (mjere Il. stupa ZPP-a). Nakon pristupanja Republike
Hrvatske u EU primjenjuje se regionalni model izravnih placanja eng. Single Payment
Scheme (SPS), s jakom povijesnom komponentom u sklopu izravnih plac¢anja, prema uredbi
vije¢a (EU 1307/2013 i EU 1310/2013).

Tablica 1. 1zdvajanja za mjere poljoprivredne politike (podijeljeno na I. i Il. stup ZPP-a)
prije i nakon pristupanja Hrvatske EU (2005 = 100)

Promjena Promjena

2005 2010 2016 (%) '05- (%) "10-
'10 '16
Mjere potpore 305,40 387,40 423,40
trzistu 1 1zravne
potpore daci +26,85%  +9,29 %
proizvodacima 100,00 126,85 138,64
u mil. EUR,
2005=(100)
Strukturne 20,05 110,50 216,00
mjere i mjere
ruralnog razvoja +451,12%  +95,48 %
u mil. EUR, 100,00 551,12 1002,49
2005=(100)

Izvor: Kranjac i sur., 2020.a
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Trenutna raspodjela omotnice za izravna plac¢anja (2015.-2020. godine) prikazana je u
tablici 2. Prema trenutnoj raspodjeli mjera izravnih placanja moze se ocijeniti kako Hrvatska
ima proizvodni fokus mjera. Uz izravna plac¢anja u okviru ZPP-a, u skladu s Ugovorom o
pristupanju, hrvatski poljoprivredni proizvodaci dobivaju drzavnu pomo¢, koja nije dio ZPP-
a, urazdoblju od tri godine nakon pristupanja, u ukupnom godisnjem iznosu do 22,3 milijuna
EUR. Drzavne potpore su u obliku placanja u izrazito osjetljivim sektorima i to za: masline,

maslinovo ulje, duhan, mlijecne krave i rasplodne krmace.

Tablica 2. Raspodjela financijske omotnice za izravna placanja po mjerama u 2016. godini

Naziv mjere Mjere izravnih pla¢anja u Udio_
mil. EUR omotnice

Osnovna placanja 185,942 43 %
Zelena placanja 129,728 30%
Preraspodijeljena placanja 43,243 10 %
Placanja za mlade poljoprivrednike 8,649 2%
Proizvodno vezana placanja (mlije¢ne

krave, tov goveda, krave dojilje, ovce i 64.863 15 %

koze, povrce, voce, Seerna repa i krmno

proteinsko bilje)

UKUPNO 423,425 100 %
Izvor: Kranjac i sur., 2020.a

Poljoprivredni sektor Republike Hrvatke po svojim odlikama sli¢an je agrarnim
sektorima ostalih post-komunisti¢kih drzava ¢lanica Srednje i Isto¢ne Europe. Sli¢nosti se
odnose na: dualnu strukturu poljoprivrednih gospodarstava koja se sastoji od velikih
gospodarskih subjekata (agrokompleksa) i visokog udjela malih obiteljskih poljoprivrednih
gospodarstava s niskim proizvodnim kapacitetima i razinom produktivnosti (Kranjac i sur.,
2020.a). Navedeno potvrduje istrazivanje Swinnen i Vranken (2009.) prema kojima nakon
pristupanja EU poljoprivredni sektori drzava ¢lanica EU iz zemalja Srednje i Isto¢ne Europe
imaju dualnu strukturu gospodarstava koje zaostaju u produktivnosti, s nizim cijenama i
razinama potpora.

Pristupanje EU smanjilo je zaostajanje u razinama produktivnosti sektora agrara
zemalja Srednje i Isto¢ne Europe u odnosu na stare drzave ¢lanice (EU 15), te je potaknulo
rast poljoprivredne proizvodnje, ali je promijenilo proizvodnu strukturu (Csaki & Jambor,
2013.), rezultiraju¢i smanjenjem vrijednosti stocarske proizvodnje u odnosu na ratarsku

proizvodnju.
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Udio sektora poljoprivrede u hrvatskom bruto domaéem proizvodu (BDP-u)
konstantno se smanjuje od 2005. godine. Vrijednost ukupne poljoprivredne proizvodnje prvo
opada nakon ulaska Hrvatske u EU, te se pocinje oporavljati 2015. godine kao rezultat
snaznijeg rasta ratarske proizvodnje, dok se udio stocarske proizvodnje nastavio smanjivati,
kao $to je prikazano u tablici 3. Kretanja u sklopu sektora agrara nakon hrvatskog pristupa
EU odgovaraju sli¢nim trendovima koji su se dogodili u zemljama Srednje 1 Isto¢ne Europe
nakon njihovog pristupanja EU, sto je i zabiljezeno u istrazivanju Erjavec i sur. (2006.), gdje
je navedeno kako nakon pristupa EU sektor agrara zemalja Srednje i Isto¢ne Europe
dozivljava strukturalne promjene u smislu povecanja ratarske proizvodnje, dok stocarska

proizvodnja stagnira ili biljezi skromne stope rasta.

Tablica 3. Makroekonomski pokazatelji hrvatske poljoprivrede prije i nakon pristupanja EU

Promjena  Promjena
2005 2010 2011 2012 2013 2014 2015 2016 (%)’05- (%) '10-
'10 '16

Udio

poljoprivrede 4,3% 42 % 4,0% 3,8% 3,7% 3,5% 3,5% 3,5% -2,38 % -16,67 %
u BDP (%)

BDV u mil.

EUR 1116,5 1327,7 1283,4 11727 1014,3 798,3 896,5 969,7 15,91 % -36,92 %
(nominalno)
Indeks
poljoprivredne
proizvodnje,
stvarna
vrijednost
2005. = (100)
Udio biljne
proizvodnje
Pokrivenost
uvoza 56,93% 62,50% 60,18% 62,91% 57,87% 56,86% 61,02% 62,50% 8,91% 0,00%
izvozom
Prosje¢na
veli¢ina
gospodarstva
(ha)

Broj velikih
farmi (iznad 580 850 911 1045 1098 1275 1436 1624 46,55% 91,06%
100 ha)

Izvor: Kranjac i sur., 2020.a

100 11466 114,78 112,48 97,91 83,09 85,18 88,24 12,79% -29,94%

55,67% 62,10% 61,74% 63,52% 63,35% 59,78% 61,30% 62,99% 10,35% 1,42%

4,60 5,65 5,87 6,40 6,70 7,45 8,33 9,18 22,83% 62,48%

Stocarski sektor Republike Hrvatske ima vaznu ulogu u poljoprivrednoj djelatnosti, te
ga karakteriziraju manji proizvodni kapaciteti obiteljskih poljoprivrednih gospodarstava s
nekonkurentnom proizvodnoscu po grlu (Kranjac i sur., 2020.a). Takvo stanje utjeCe i na
razmjerno mali udio stocarske proizvodnje (37,01 %) u ukupnoj vrijednosti poljoprivredne
proizvodnje (Tablica 3.). S druge strane, udjeli sto¢arstva u razvijenim europskim zemljama

(EU 15) su za dvadeset i viSe postotnih poena visi.
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Stocarstvo u Republici Hrvatskoj godinama prate negativni trendovi $to pokazuju
podatci o smanjenju mati¢nog stada u govedarskom sektoru, odnosno smanjenje broja
mlije¢nih krava, konzumnog mlijeka, dok se pozitivan trend ocituje u povecanju prinosa
mlijeka (Grgi¢ i sur., 2019.; OC¢i¢ i sur., 2018.; Grgi¢ i sur., 2016.; Zraki¢ i sur., 2015.).
Nadalje, u Hrvatskoj se o¢ekuje povecanje uvoza teladi namijenjenih tovu jer ée se
tendencija smanjenja mati¢nog stada, odnosno krava i dalje nastaviti (Grgi¢ i Zrakic, 2015.).
Broj svinja, iako na niskoj razini, relativno je stabilan pri ¢emu se ne ofekuju znacajnije
promjene u blizoj buduénosti, a domace potrebe za svinjskim mesom ¢e se zadovoljavati iz
uvoza (Kralik i sur., 2017.). Domace potrebe za svinjskim mesom podmirujemo s oko 50%
koli¢ina iz uvoza §to Hrvatsku ¢ini jednu od najznacajnijih EU drzava uvoznica svinjskog
mesa (Grgi¢ i sur., 2016.). Peradarstvo i proizvodnju jaja u veéini razvijenih zemalja u
zadnjih desetak godina prati trend povecanja, ali ne i u Hrvatskoj. Zbog promjena higijenskih
i zdravstvenih uvjeta, doslo je do smanjenja broja peradi, no u budu¢em razdoblju se o¢ekuje
blagi rast proizvodnje peradi i jaja zbog niske cjenovne elasti¢nosti potraznje i promocije te
vrste mesa kao ,,zdravog™ izvora proteina zivotinjskog porijekla (Crn¢an i sur., 2018.; Kralik
i sur., 2017.). Jedino se biljeZi povecanje broja ovaca i koza iako se, kao i kod drugih vrsta
stoke, dobar dio domacih potreba za tom vrstom mesa podmiruje iz uvoza.

Proizvodacke cijene klju¢nih poljoprivrednih proizvoda u Hrvatskoj tijekom
posljednje faze procesa pristupanja Hrvatske EU u prosjeku su bile vise za 10 — 12 % od
prosje¢nih proizvodackih cijena u EU 27, osim uljarica 1 kravljeg mlijeka koje su bile nesto
ispod EU 27 prosje¢nih proizvodackih cijena (grafikon 1.). Nakon 2010. godine,
proizvodacke cijene u Hrvatskoj pocele su se spustati, poglavito na klju¢nim trzistima
Zitarica, a u manjoj mjeri na stocnim trziStima, gdje su domace proizvodacke cijene bile
otprilike 5% viSe u odnosu na prosjecne proizvodacke cijene EU 27. Nakon ulaska u EU,
proizvodacke cijene na klju¢nim ratarskim trzistima u Hrvatskoj ostale su 10 — 20 % ispod
prosjecnih prozvodackih cijena EU 28, dok su proizvodacke cijene govedeg i teleCeg mesa,

svinjskog mesa i kravljeg mlijeka ostale za 5-6 % vise od proizvodackih cijena EU 28.
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Grafikon 1. Usporedba prosje¢nih trogodi$njih hrvatskih proizvodackih cijena s prosje¢nim
trogodisSnjim proizvodackim cijenama EU 27/28 za razdoblje 2008.-2016. Prosjecna
proizvodacka cijena u EU 27/28 = 100.

Izvor: Kranjac i sur., 2020.a

Kretanja prosje¢nih proizvodackih cijena prije i nakon pristupanja ukazuju kako je
Hrvatska bila neSto drugacija u pogledu razine cijena u odnosu na vecinu zemalja Srednje i
Isto¢ne Europe tijekom njihovog razdoblja pristupanja EU. Cijene na klju¢nim ratarskim i
stoarskim trziStima u vecini ostalih zemalja srediSnje i istocne Europe u pretpristupnom
razdoblju bile su 10-20 %, odnosno 20-35 %, ispod prosjecnih EU razina proizvodackih
cijena, te je nakon pristupanja uslijedilo brzo prilagodavanje cijena. Samo su Madarska,
Rumunjska i Slovenija drzale proizvodacke cijene bliske razinama EU prosjeka, §to je
dovelo do minimalnog prilagodavanja proizvodackih cijena (Csaki i Jambor, 2009.), kao u

hrvatskom slucaju.
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1.2. Ekonomski modeli

U razvijenim ekonomijama potrebno je ucinkovito upravljati gospodarskim i
politickim sustavima, jer ekonomska stvarnost ovisi o0 mnostvu nepoznatih ¢imbenika koji
se ne mogu u cijelosti procijeniti (Hodzi¢ i sur., 2012.). U tu svrhu su razvijeni primijenjeni
ekonomski modeli s ciljem analize gospodarskih sustava i politika. Ekonomski modeli
pruzaju sveobuhvatan, pojednostavljeni prikaz slozenih ¢imbenika ekonomske stvarnosti u
uvjetima izmijenjenih okolnosti, odnosno prikazuju meduodnose izmedu promatranih
ekonomskih varijabli, te utjecaj promjena na iste uvjetovane promjenom politike (Kranjac i
sur., 2018.c).

U svijetu su razvijeni brojni ekonomski modeli koji mogu biti matematicki i
ekonometrijski, a koji se dijele na mikromodele i makromodele. Makroekonomski modeli,
odnosno makromodeli, mogu biti strukturni, agregatni i modeli rasta. Tako se
makroekonomski modeli koriste za prikaz i pojasnjavanje osnovnih teorijskih nacela,
kvantificiranje razli¢itih makroekonomskih teorija, izradu ekonomskih prognoza, odnosno
predvidanje buduc¢ih ekonomskih kretanja, te za izradu scenarija koji mogu sluziti za
predvidanje ucinaka promjena u poljoprivrednoj, monetarnoj, fiskalnoj ili drugoj
makroekonomskoj politici (Rogelj, 2013.).

NajceSce koriSteni modeli s kojima se uspjeSno mjere promjene uzrokovane
promjenama politickih instrumenata 1 trziSnim integracijama u sklopu sektora agrara,
modeli su parcijalne ravnoteze, eng. partial equilibrium (PE modeli) i modeli opcée
ravnoteze, eng. general equilibrium (GE modeli) (Van Tongeren et al., 2001.; Dominguez
et al., 2008.). Modeli opée ravnoteze pruzaju cjelovitu sliku nacionalne ekonomije, sa
specifikacijom trgovinskih odnosa izmedu gospodarstava kao 1 interakcijom izmedu
razliitih sektora promatrane ekonomije, procjenjuju¢i ulogu i vaznost poljoprivrede u
cjelokupnom gospodarstvu, s vrlo malo detalja o samom sektoru. Modeli parcijalne
ravnoteze, s druge strane, stavljaju vec¢i naglasak na sektorsku analizu, pruzaju zapazanja u
sklopu cijelog poljoprivrednoga sektora, s daleko vise detalja o proizvodnji i ukljuc¢enim
politi¢kim instrumentima (Salvatici i sur., 2001.).

Op¢a struktura modela parcijalne ravnoteze sastoji se od tehnickoga dijela, ulaznih
podataka i bihevioralnih jednadzbi koje se temelje na empirijskim podacima i projekcijama
egzogenih faktora (Conforti, 2001.)
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1.3. Istrazivanja utjecaja pristupanja EU na poljoprivredu drzava ¢lanica Srednje

i Isto¢ne Europe i Hrvatske putem ekonomskih modela

Brojna istrazivanja s primjenom modela opée i parcijalne ravnoteze objavljena su na
temu utjecaja pristupanja EU na poljoprivredni sektor drzava ¢lanica Srednje i Istocne
Europe (Czapla et al., 2002.; Banse, 2003.; Jensen i Frandsen, 2004.; Erjavec et al., 2006.).
Glavni zakljucci provedenih istrazivanja ukazuju na pozitivan u¢inak pristupanja u smislu
rasta obujma poljoprivredne proizvodnje uslijed povecanja trziSnih cijena, znacajnoga
povecanja potpore za ulaganja u poljoprivredna gospodarstva i uvodenja izravnih placanja.
Nadalje, rezultati simulacija provedenih ekonomskim modelima pokazale su odredene
promjene u strukturi poljoprivredne proizvodnje povezane sa snaznijim rastom ratarskih
sektora u usporedbi sa stoc¢arskim i1 mlije¢nim sektorima.

Utjecaje pristupanja EU na hrvatski agrarni sektor obradili su brojni autori (Witzke i
sur., 2009; Lejour i sur., 2009; Boulanger i sur., 2013.; Phillipidis i sur., 2015.) ¢ija
istrazivanja potvrduju prethodno objavljena istrazivanja u¢inka pristupanja na poljoprivredni
sektor drzava ¢lanica Srednje i Istoéne Europe, gdje se glavni zakljucci poklapaju u smislu
pozitivnih ucinaka, ali i zaklju¢cima vezanim za promjenu u strukturi poljoprivredne
proizvodnje. Bitno je napomenuti kako od ulaska Hrvatske u EU postoje malobrojna
istrazivanja na temu utjecaja pristupanja na poljoprivredni sektor i njegova kljuc¢na trzista.

Pored istrazivanja Phillipidisa i sur. (2015.) koje je izradeno putem modela opce
ravnoteZe €iji rezultati su krajnje agregirani s vrlo malo detalja o samim utjecajima na
kljuéna poljoprivredna trzista, izraden je i model parcijalne ravnoteze ratarske proizvodnje
Republike Hrvatske AGMEMOD modelom (Zraki¢, 2016.). Autorica istrazivanja navodi
kako je odabrala AGMEMOD model parcijalne ravnoteze radi preciznije i relevantije
procjene ucinaka promjena politike u sklopu agrarnog sektora i njegovih kljucnih trzista. U
svojoj disertaciji Zraki¢ (2016.) koristi AGMEMOD pristup modeliranju i individualno
prikazuje preglede klju¢nih ratarskih trzista Republike Hrvatske. Navedeno istraZivanje
predstavlja jedno od prvih post-analiza utjecaja pristupa Hrvatske u Europsku uniju na
klju¢na trzista ratarskoga sektora uz prikaz detaljnih projekcija glavnih agrarno-politickih

pokazatelja u sklopu svakoga promatranog trzista.
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1.4. Nova reforma Zajednicke poljoprivredne politike i dosadasnja istraZivanja

utjecaja proteklih reformi ZPP-a na sektor agrara drzava ¢lanica

Zajednicka poljoprivredna politika od svog stvaranja nalazi se u stalnom procesu
reformi (OECD, 2017.). Povijesno gledano, dozivjela je znaCajne promjene povezane s
utjecajima na poljoprivredna trziSta, temeljene na vanjskim i unutarnjim okvirima politike,
poput medunarodno trgovinskih promjena, te proracunskih promjena i rastucih briga za
okolis i drustvo (Garzon, 2006.).

Uzastopne reforme ZPP-a od 1990.-ih nastavile su umanjivati ulogu potpora cjenovnoj
politici, a uvodenje nevezanih i vezanih placanja povecava trzisnu orijentaciju ZPP-a (Niemi
i Kettunen, 2011.). Uz trzi$no orijentiranu Zajednicku poljoprivrednu politiku, njezine mjere
su postajale sve sloZenije i bavile su se razli¢itim izazovima kao §to su pitanja zastite okolisa,
ruralni razvoj, kvaliteta i sigurnost hrane, volatilnost i rizici na trzistu i druga pitanja (Erjavec
I Lovec, 2017.; Harvey, 2015.).

S nedavno predloZzenim izmjenama u sklopu nove reforme ZPP-a od strane Europske
komisije (EK, 2018.a), utjecaj promjena ZPP-a na poljoprivrednim trzistima nakon 2021.
godine bit ¢e joS izazovnije odrediti jer je fokus reformi snazno okrenut ka programima
potpora za zastitu okoliSa 1 klimatske promjene, jaCanje elemenata politike za upravljanje
rizicima, prijenosa znanja, generacijsku obnovu ruralnih prostora i posebne teritorijalne
potpore.

Izgled novog ZPP-a zajedno sa svim mjerama i instrumentima ovisit ¢e o konaénom
ishodu pregovora o financijskom okviru i glavnim politickim odlukama u Europskom vijecu
i tehnickim detaljima unutar i izmedu Europskog parlamenta i vijec¢a. Glavni nacrt reforme
ZPP-a zajedno sa VisegodiSnjim financijskim okvirom (VFO) ve¢ je osmisljen prijedlogom
Europske komisije (EK 2018.a), te je temeljen na prethodnim reformskim procesima.

Uz proraunska smanjenja, predloZene su promjene modela realizacije mjera i
instrumenata ZPP-a kroz strateski plan kako bi se omogucila veca fleksibilnost i u¢inkovitost
politika drzavama clanicama (Erjavec i sur., 2018.). Predlozene promjene predvidaju
mogucnost odabira drzavama ¢lanicama u kojem smjeru ¢e usmjeriti nacionalna sredstva iz
ZPP-a. Uzimajuci u obzir odabranu opciju, nove mjere i instrumenti usmjerit ¢e Se U pravcu
potpore koja moze biti viSe orijentirana prema trziStu i proizvodnji, okoliSu 1 drustvu ili

kombinaciji ve¢ spomenutih.
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Koristenje ekonomskih modela prilikom procjene utjecaja trajnih promjena u
poljoprivrednoj politici je ustaljena praksa Europske komisije i znanstvene zajednice
(Bartova i M'barek, 2008.; Erjavec i sur., 2011.; Niemi i Kettunen, 2018.; EK, 2018.b).

1.5. Ciljevi istrazivanja

Cilj istrazivanja je nastavak zapocetih post-analiza utjecaja pristupa Hrvatske EU na
njezin poljoprivredni sektor i kljuéna trzista poljoprivrednih proizvoda. Modeliranje u
kontekstu ovog rada je istrazivacki pristup pomocu kojega se analizira procjena utjecaja
integracijskih procesa i procjene utjecaja ocekivanih buduc¢ih promjena u sklopu ZPP-a na
klju¢na trziSta agrarnog sektora Republike Hrvatske. Prethodno izradeni model parcijalne
ravnoteze ratarske proizvodnje Republike Hrvatske je prilagoden i vezivan s modelom
parcijalne ravnoteze stoCarske proizvodnje koji sada Cine nacionalni model parcijalne
ravnoteze koji je inkorporiran u EU 28 model.

S obzirom na navedeno, postavljeni ciljevi istrazivanja ostvarni su putem sljede¢ih
radova:

a) Prilagoditi i primijeniti model parcijalne ravnoteze prema AGMEMOD nacelima na
nacionalnoj razini, te izraditi pregled klju¢nih trzista poljoprivredne proizvodnje RH
s naglaskom na klju¢na trziSta stoCarstva putem modela parcijalne ravnoteze do
2030. godine. Rezultati modela ¢e projicirati glavne agrarno-politicke pokazatelje
poput: proizvodnje, uvoza, izvoza i dr. ( Kranjac i sur., 2020.a; Kranjac i sur., 2019.3;
Kranjac i sur., 2019.b; Kranjac i sur., 2018.).

b) Analizirati i odrediti sli¢nosti pregleda (eng. outlook) trzista kljuénih poljoprivrednih
trzista Republike Hrvatske sa EU projekcijama do 2030. godine (Kranjac i sur.,
2020.a).

¢) Procijeniti utjecaj o¢ekivanih buduéih promjena ZPP-a nakon 2020. godine putem

scenarijskih analiza (Kranjac i sur., 2020.b).
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2. MATERIJAL | METODE RADA

2.1.  AGMEMOD sektorski model parcijalne ravnoteze

AGMEMOD (Agriculture Member State Modelling) model je sektorski,
ekonometrijski, dinamicki, viSeproizvodni model parcijalne ravnoteze. Sektorski modeli u
poljoprivredi su kvantitativni alati za analizu ekonomskih problema i analizu ucinaka
promjena politickog okruZenja u poljoprivredi, sadrzavaju ulazne i izlazne podatke koji
detaljno opisuju poljoprivredni sektor kroz klju¢na trziSta poljoprivrednih proizvoda
(Weber, 2003.).

Osnovna svrha AGMEMOD modela je izrada projekcija srednjoro¢nih pregleda (eng.
Outlook) kljuénih trzista poljoprivrednih proizvoda do 2030. godine i izrada scenarijskih
analiza procjena utjecaja buducih promjena politickoga okruzenja na promatrana klju¢na
trziSta poljoprivrednih proizvoda. Srednjorocni pregledi klju¢nih trziSta poljoprivrednih
proizvoda i scenarijske analize predstavljaju osnovu za izradu politika utemeljenoj na
dokazima (eng. evidence based policy making) (Colen i sur., 2016.).

Volatilna priroda sektora poljoprivrede, gdje se mnoge pojave (prirodne, ekonomske
ili politicke) dogadaju s odredenim vremenskim odmakom i bitno utje¢u na poljoprivredna
trziSta daju modelu dinamicke znacajke, odnosno projiciranje varijable modela ¢ine
podloZznim promjenama egzogenih ¢imbenika (Bauer, 1989.).

Model je viseproizvodan jer se sastoji od pod-modela klju¢nih trzista poljoprivrednih
proizvoda (pod-modeli biljne proizvodnje obuhvacaju trzista: meke i tvrde pSenice,
kukuruza, je¢ma, uljane repice, suncokreta, soje i dr., te pod modela stocarske proizvodnje:
goveda, svinja, peradi, ovaca i koza s pripadajuéim trziStima proizvodnje mesa, mlijecnih
krava, mlijeka i mlije¢nih proizvoda).

Kako bi model zadovoljio uvjet parcijalne ravnoteze, potrebno je kod svakog
pojedinog klju¢nog trzista uspostaviti trziSnu ravnotezu, koja podrazumijeva jednakost pri

odredenoj cijeni proizvoda:

Proizvodnja, + PoCetne zalihe, + Uvoz, = Domadéa potroSnja, + Zavrsne zalihe, + 1zvoz,
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2.1.1. Osnovni podatci, struktura i pristup modeliranju u sklopu
AGMEMOD modela

AGMEMOD je izmedu ostalog i kompozitni model ¢iji se pristup modeliranju (odozdo
prema gore — eng. bottom up) temelji na kombinaciji pod-modela klju¢nih trzista
poljoprivrednih proizvoda u predlozak nacionalnoga modela. Nacionalni predlozak
AGMEMOD modela izraden je prema predlosku autora (Hanrahan, 2001.). Potom se
nacionalni modeli drZava ¢lanica kombiniraju u jedinstveni EU 28 model (Chantreuil et al.,
2012.).

Osnovni podatci pod-modela klju¢nih trzista poljoprivrednih proizvoda ¢ine
proizvodno-potrosne bilance za sva promatrana kljuéna trZista, Sto se odnosi na godisnje
podatke o pocetnim zalihama, proizvodnji, uvozu, potrosnji ljudske i hrane za Zivotinje,
industrijskoj potro$nji, izvozu, zavr$nim zalihama i domacim cijenama. Izvor za navedene
podatke predstavljaju relevantne nacionalne baze podataka poput Drzavnog zavoda za
statistiku i EUROSTAT baza podataka. Navedeni podatci predstavljaju endogene podatke
sadrzane u modelu. Pored endogenih podataka model obuhvaca egzogene podatke poput
makroekonomskih i politickih varijabli i podatcima o svjetskim trzi§nim cijenama klju¢nih
poljoprivrednih proizvoda. Makroekonomske varijable sadrze podatke o stopama inflacije,
dohotku po glavi stanovnika, populaciji, deviznim teCajima i sl. Politicke varijable
obuhvacaju skupove podataka o regionalnim i povijesnim plac¢anjima, proizvodno vezanim
potporama, drZzavnim potporama i sl.

Trzista kljucnih poljoprivrednih proizvoda modelirana su u medovisnosti biljne 1
stoCarske proizvodnje, te pri tome odrazavaju konkurenciju medu supstitucijskim
proizvodima putem elasti¢nosti i razlicite interakcije izmedu ratarskih i stocarskih trzista.
Ponuda i potraznja, medunarodna trgovina i domace cijene su endogeno odredene u sklopu
svakoga pod-modela, dok promjene u egzogenim varijablama (makroekonomskim
varijablama, politickim instrumentima) uzrokuju promjene ponasanja proizvodaca i
potrosaca u sklopu klju¢noga trzista poljoprivrednih proizvoda (Chantreuil i sur., 2012.).
Koriste¢i skupove ekonometrijski procijenjenih jednadzbi, model stvara projekcije
endogenih varijabli iz egzogenih i endogenih podataka modela. Stoga, nacionalni
AGMEMOD model dinamicki predstavlja promjene u ponaSanju dionika (proizvodaca 1

potrosaca) na egzogene promjene u sklopu kljuénih trzista poljoprivrednih proizvoda.
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Slika 1. Osnovna struktura nacionalnoga AGMEMOD modela
Izvor: autori prema Chantreuilu i sur. (2012.).

2.2. Nacionalni AGMEMOD model hrvatske poljoprivrede
Postupak izrade AGMEMOD nacionalnoga modela ukljucuje:

e Unos ulaznih (endogenih i egzogenih) podataka u model
e Postavljanje i procjenu ekonometrijskih bihevioralnih jednadzbi
o Kalibriraciju modela

e Vrednovanje modela putem statistickih testova i ekspertnih ocjena

Po unosu ulaznih podataka, postavljene su ekonometrijske bihevioralne jednadzbe za
sve glavne agrarno-politicke pokazatelje (proizvodnju, uvoz, izvoz, prinos itd.) u sklopu
kljuénih trzista poljoprivrednih proizvoda hrvatskoga nacionalnog AGMEMOD modela.
Ovisno o setu jednadzbi, potrebno je definirati set koji odrazava ponudu (pocetne zalihe,
proizvodnja i uvoz) i potraznju (domaca potrosnja, izvoz i zavrSne zalihe) na kljuénom

trzistu. Oba seta ekonomoetrijskih jednadzbi odreduju kako se, u promatranoj godini, postize
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trziSna ravnoteza pri odredenoj cijeni za pojedini proizvod. Ekonometrijske bihevioralne
jednadzbe su procjenjene prema odgovarajuc¢oj ekonometrijskoj metodologiji koja je zadana
op¢im pravilima AGMEMOD pristupa modeliranju (Hanrahan, 2001.).

Nakon postupka procjene ekonometrijskih jednadzbi hrvatski model je kalibriran sa
svrhom postizanja $to boljeg prikaza realnog stanja na klju¢nim poljoprivrednim trzistima.
Proces kalibracije uklju¢uje ponovnu procjenu ekonometrijskih bihevioralnih jednadzbi s
ciljem uskladivanja regresijskih koeficijenata u jednadzbama kako bi projicirane varijable
bile u skladu sa ekonomskom teorijom, bioloskim ogranicenjima i standardnim statistickim
testovima. Opcenito, kalibracijske tehnike se koriste kod krac¢ih vremenskih serija ulaznih
podataka (bilan¢ni podatci), Sto je slucaj prilikom izgradnje hrvatskog modela. VVremenski
nizovi podataka ukljucuju bilan¢ne podatke od 1995. — 2016. godine, dok kod veéine drugih
zemalja €lanica od 1973.-2016. godine. Osim kraceg niza ulaznih podataka, kalibracija se
vr$i zbog strukturnih padova proizvodnje uzrokovanih promjenama politike i ekonomskom
krizom, te zbog ponekad lose kvalitete bilanénih podataka Drzavnoga zavoda za statistiku.

Vrednovanje modela u smislu testiranja znacajnosti regresijskih parametara, obavlja
se putem T-testa, a potom vrsi test znacajnosti cijele regresije F-testom uz koeficijent
determinacije R% Potom, procijenjene rezultati se vrednuju standardnim statistikim
testovima za heteroskedasticnost (bijela heteroskedasti¢nost) i autokorelaciju (Durbin-
Watson test) (Bartova i M'barek, 2008.).

Pored statistickoga vrednovanja modela, hrvatski model vrednovan je putem eksperata
kroz dva koraka. U prvom koraku medunarodni stru¢njak za klju¢na poljoprivredna trZista
(agrarni ekonomist) provjerava dosljednost ponasSanja procijenjenih ekonometrijskih
jednadzbi. Potom, dvoje tuzemnih stru¢njaka specijaliziranih za domaca trzista
poljoprivrednih proizvoda, jedan specijaliziran za ratarska trZiSta, a drugi za sto€na trZiSta
daju ocjenu pocetne (eng. baseline) simulacije modela s povratnim informacijama o
izvrSenim projekcijama. S obzirom na primjedbe eksperata u sklopu pojedinih projekcija
varijabli kljucnih trziSta poljoprivrednih proizvoda vrSene su dodatne kalibracije regresijskih
koeficijenata u jednadzbama.

Nakon $to je hrvatski nacionalni AGMEMOD model izraden prema AGMEMOD
pristupu modeliranja, pripojen je zajednickom EU 28 AGMEMOD modelu. Rezultati
pregleda klju¢nih poljoprivrednih trzista simuliranih hrvatskim AGMEMOD modelom
modelirani su prema baseline pretpostavkama koje pretpostavljaju prosjecne vremenske
uvjete za razdoblje 2016.—2030. iste kao u razdoblju od 2000.-2016., bez vecéih Sokova na
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trziStima poljoprivrednih proizvoda uz postoje¢u strukturu mjera i instrumenata ZPP-a
(2015.-2020.) do 2030. godine.

U istrazivanju Kranjac i sur. (2020.a) srednjero¢ni pregledi kljuénih trzista hrvatskih
poljoprivrednih proizvoda do 2030. godine usporedivani su s rezultatima projekcija
agregiranog srednjoro¢nog EU pregleda poljoprivrednih trziSta radi usporedbe razvoja
kljuénih hrvatskih poljoprivrednih trzista s EU 15 1 EU 13 trziStima. Rezultati EU 28
agregiranog srednjoro¢nog pregleda klju¢nih poljoprivrednih trzista do 2030. godine su
preuzeti iz AGMEMOD modela (AGMEMOD v8.0 from April 2018) uz dopustenje
partnerskih institucija (Johann Heinrich von Thiinen Institute i Wageningen Economic

Research Institute) koje odrzavaju model.

2.2.1. Opéi oblik ekonometrijski procijenjenih jednadzbi u hrvatskom
AGMEMOD modelu

Prilikom izrade hrvatskog AGMEMOD modela koriStene su ekonometrijske
jednadzbe za ratarski i stoCarski sektor, koje su prikazane odvojeno, kao i op¢i oblik

ekonometrijske jednadzbe prema kojoj model ispostavlja izlazne varijable.

Opcenita jednadzba modela izgleda:

Y = f(X1; X35 X3) 1)

Gdje:

Y = ovisni pokazatelj koji u specificnim jednadzbama moze biti npr. prinos, proizvodnja,
povrsina i sl.

X1; X2; X3 = varijable koje predstavljaju neovisne ¢imbenike koji imaju utjecaj na promjenu
ovisnog pokazatelja

Moze se zapisati i kao:

Y=a+ef X1 +ef,X, +ef3X;5 ...+ € (2

Gdje:

Y = ovisni pokazatelj

a = odsjecak (eng. intercept)

¢ = koeficijent elasti¢nosti

S = regresijski koeficijent

X123 = neovisni ¢imbenici koji imaju utjecaj na promjenu ovisnoga pokazatelja

€ = Sum odnosno pojam pogreske
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Za izraCun regresijskih koeficijenata u modelu koriStena je regresijska funkcija,
standardna agroekonomska teorija primjena je kod izracuna koeficijenata elasti¢nosti,
ponudu i potraznju u modelu opisuju setovi jednadzbi koji ukljucuju cijenu robe, poznjevene
povrsine, broj zaklanih zivotinja, prinose, ukupnu proizvodnju, domacu potrosnju i neto
izvoz. Cijene klju¢nih hrvatskih poljoprivrednih proizvoda u modelu predstavljene su kao

funkcija EU kljucnih cijena za svaku pojedinu projiciranu godinu.

Hrvatski AGMEMOD model parcijalne ravnoteze

Blok jednadzbi ponude o mmm s . II
. [Egzogenevarijable
Poznjevena povrsina / I Pocetne zalihe I 3 1
broj zivotinja S ———
— ——— ——
—> r Proizvodnja I — —
1 Ekonometrijski
Prinos po ha / procijenjene varijable
prinos po griu I Uvoz I kljuéna cijena
[ — .I
>
I Derivirane varijable I
Blok jednadzbi potraznje
! R [ ]
- e ———
Upotreba stocne Domaca potroinja I essssssssssssasszas
hrane L s "
e e e e e — Aessssssssassssssanans " . Zatvarsjista varilabla ¢
> Upotreba za P - Identitet ponuda - potraznja = : :
I ljudsku potrosnju I I lzvoz I — (neto izvoz) . Svsrreverevevrevie
---------------------- .

| Ostala potrosnja I I Zavrsne zalihe I

Blok jednadzbi EU trziSta

Troskovi mputa \
EU stupanj

Reakcuska cijena

_I
|
|
|
2 |
|

_I

P ——— r._._._.1
Makroekonomski L Svjetska trzisna cijena L
podatci .' . (trgovinski sporazumi)

Slika 2. Prikaz toka varijabli unutar nacionalnoga AGMEMOD modela
Izvor: obrada autora prema Bartova i M’Barek. (2008.).

2.2.1.1. Op¢i oblik ekonometrijski procijenjenih jednadzbi ratarskoga modela

Prvi korak prilikom izrade ratarskoga modela je modeliranje ukupnih povrsina koje
zauzimaju zitarice, uljarice 1 gomoljaste 1 korjenaste kulture. Udjeli ukupnih povrSina
dodjeljuju se pojedinim grupama (Zitarice, uljarice, gomoljaste i korjenaste kulture),
projicirana preraspodjela zemljiSta po grupama kultura ovisi o ocekivanoj bruto stopi
povrata, dok alokacija zemljiSta za proizvodnju pojedinoga proizvoda ovisi 0 relativnoj

realnoj bruto stopi povrata gdje su ukljucena izravna placanja.
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Stoga se jednadzba za ukupnu poznjevenu povrSinu zitarica, uljarica, gomoljastih i
korjenastih kultura moZze zapisati kao:

ahye = f(pl,_y ahye1,V) j=1..m il=1,...3 i #1 ©)

Gdje:

ah; , = poznjevena povrsina u godini t grupe kultura i

pi’;t_l = stvarna cijena kulture j koja pripada grupi kultura i u godini t-1

V = vektor egzogenih varijabli koji moze utjecati na poznjevenu povrSinu kulture i (npr.

odredeni politicki instrumenti poput vezanih plac¢anja).

Udio kulture k koja pripada grupi kultura i odreduje se prema jednadzbi:

shf, = f(p],_1, shit—1) jk=1,...,n (4)

Udio poznjevene povrsine pojedine kulture racuna se po principu 1 - dio povrSina svih ostalih
(n-1) kultura, $to znaci da poznjevena povrsina kulture = ukupna poznjevena povrsina * udio

n-te kulture.

Prinos kulture k koja se nalazi u grupi kultura i izrazavamo:

e = F@l e V) jik=1..,n (5)
Gdje:

rif‘t = prinos po hektaru kulture k koja se nalazi u grupi kultura i

pi’:t_l = stvarna cijena kulture j koja pripada grupi kultura i u godini t-1

r-’ft_l = prinos po hektaru kulture k koja se nalazi u grupi kultura i u godini t-1

L

V = vektor egzogenih varijabli koji moZe utjecati na prinos po hektaru kulture k koja se

nalazi u grupi kultura i.

Na temelju prethodnih jednadzbi, proizvodnja svake kulture je odredena: proizvodnja

kulture = poZnjevena povrsina kulture * prinos kulture.

Sljedeci set jednadzbi prikazuje na koji nacin je modelirana potroSnja u ratarskom
modelu. Potro$nja u ratarskom modelu obuhvaca tri segmenta: preradu, sto¢nu hranu i
ljudsku potrosnju (po glavi stanovnika), te se modelira prema sljede¢im jednadzbama:
FU = f(p].2) jk=1,...,n (6)

Gdje:

17



Sazetak doktorske disertacije

F Ui’ft = potro$nja kulture k koja pripada grupi kultura i za sto¢nu hranu

pi];t = stvarna cijena kulture j koja pripada grupi kultura i u godini t

Z = vektor endogenih varijabli koji moZe utjecati na potro$nju sto¢ne hrane (npr. proizvodnja
mesa).

NFUL, = f(pl, NFUE,_,, V) jk=1,...,n (7)

Gdje:

NF Ul-’ft = Potros$nja kulture k koja pripada grupi kultura i za ljudsku potro$nju

pi];t = stvarna cijena kulture j koja pripada grupi kultura i u godini t

NF Ui’ft_l = Potrosnja kulture k koja pripada grupi kultura i za ljudsku potros$nju u godini t-1

V = vektor egzogenih varijabli koji moze utjecati na ljudsku potro$nju (npr. ukupna

populacija).
crl = f(pl_ v vl Crli_1,VZ) hkl=1,...,n (8)
Gdje:

Cri’ft = prerada uljarica kulture k koja pripada grupi kultura i za proizvodnju ulja i pogace u
godini t

p{ft_l = stvarna cijena ulja kulture h koja pripada grupi kultura i u godini t-1

pf,t_l = stvarna cijena pogace kulture 1 koja pripada grupi kultura i u godini t-1

Cri’,’“t_1 = prerada uljarica kulture h koja pripada grupi kultura i za proizvodnju ulja i pogace
u godini t-1

VZ = vektori endogenih i egzogenih varijabli koji mogu utjecati na koli¢inu prerade (npr.

uvoz, ekstrakcija ulja).

Jednadzbe zaliha, uvoza i izvoza u ratarskom i stocarskom modelu imaju isti sljede¢i oblik,

a izraZzavaju se na sljede¢i nacin:

Sti, = f(Prf, Duf,, Stf, 1) 9)
Exllft = f(Prl-'ft, Dull‘lt, Exi'ft_l) (10)
Imft = f(Pri'ft, Duf’t, Imﬁft_l) (12)
Gdje:

St{,, Ex{,, Imf, = zalihe, izvoz i uvoz kulture k koja pripada grupi kultura i u godini t
Pri’ft = ukupna domaca proizvodnja kulture k koja pripada grupi kultura i u godini t

Dufft = ukupna domaca potrosnja kulture k koja pripada grupi kultura i u godini t
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Stfe_1, Exf_y, Im¥,_| = zalihe, izvoz i uvoz kulture k koja pripada grupi kultura i u godini

t-1.

2.2.1.2. Op¢i oblik ekonometrijski procijenjenih jednadzbi sto¢arskog modela

Sli¢no ratarskom modelu op¢i oblik jednadzbi u sto¢arskom modelu prikazuje nacin
na koji su modelirane ponuda i potraznja. Prvi skup jednadzbi predstavlja nacin na koji je

modelirana ponuda.

Broj rasplodnih grla stoke (uzgojnog stada) modelira se sljedecom jednadzbom:
cctyr = fectfe_1,pie V) k=1,...n i=1,..,n (12)
Gdje:

cct; . = broj rasplodnih grla stoke i u godini t

cct{ft_1 = zavr$ne zalihe rasplodnih grla stoke i unutar vrste rasplodnih grla stoke k u
godini t-1

pi¢ = stvarna cijena rasplodnog grla stoke i u godini t

V' = vektor egzogenih varijabli koji koji moZe utjecati na zavrSne zalihe rasplodnih grla stoke
i

Broj Zivotinja proizveden od uzgojnoga stada mozemo izraziti kao sljedece:

Spric = f(ccti,t_l,ypal-,t) i=1,..,n (13)
Gdje:

spr; . = broj zivotinja i proizveden od uzgojnog stada u godini t

cctf,_, = zavrine zalihe rasplodnih grla stoke i unutar vrste rasplodnih grla stoke k u
godini t-1

ypa; ; = prinos po zivotinji iz uzgojnog stada u godini t

Unutar svake zivotinjske vrste i moze postojati m kategorija klanja j. Broj zivotinjskih vrsta

I koje su zaklane u kategoriji klanja j moze se izraziti kao:

kttit = f(cct{t, pi,t,zi{t, V) i=1..,n j=1,..,m (14)

Gdje:

kttij‘ . = broj zaklanih Zivotinja u kategoriji j Zivotinjskih vrsta i u godini t
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cct{ . = zavr$ne zalihe Zivotinjskih vrsta I unutar vrste zaklanih Zivotinja u kategoriji j u
godini t
pi¢ = Stvarna cijena zivotinjskih vrsta i u godini t

J

z;, = endogena varijabla koja predstavlja udio razli¢itih kategorija zaklanih Zivotinja za

doti¢nu zivotinjsku vrstu

V = vektor egzogenih varijabli koji moZe utjecati na broj zaklanih zivotinja

Prosjecna klaonicka tezina u zivotinjskih vrsta I moze se izraziti kao:

— J . ;
swye = f(sWie—1, P11, 2, V) i=1.,n j=1,..,m (15)
Ukupna proizvodnja mesa iz zivotinjske vrste i izraCunava se kao rezultat prosjecne
klaonicke tezine pomnozene s ukupnim klanjem unutar iste vrste zaklanih zivotinja, te
mozemo izraziti kao:

ktty = 3 ket], i=1,.,n j=1,..,m (16)

Ukupna domaca potrosnja odredene vrste mesa izracunava se preko potro$nje mesa po
glavi stanovnika pomnoZene s ukupnim brojem populacije. PotroSnju odredene vrste mesa

po glavi stanovnika racuna se kao:

upci; = f(upcl-,t,pl-,t,pk,t,gdpct, V) ki=1,...,.n; k=+#i a7
Gdje:

upc; = potro$nja mesa po glavi stanovnika zivotinjske vrste i u godini t

Dit » Pkt = Stvarna cijena zivotinjskih vrsta i,k u godini t

gdpc; = stvarni dohodak po glavi stanovnika u godini t

V = vektor egzogenih varijabli koji moze utjecati na potro$nju mesa po glavi stanovnika

Osim ekonometrijskih jednadzbi koje sluze za projiciranje broja zivotinja, proizvodnju
1 potroSnju mesa, bit ¢e prikazane i osnovne ekonometrijske jednadzbe koriStene u
mljekarskom sektoru.
Prinos mlijeka po mlije¢noj kravi moze se izraziti kao:
ypc; = f(trend, (pwn/ici);, V) (18)
Gdje:

ypc; = prinos mlijeka po mlij¢noj kravi u godini t
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trend = tehnoloski napredak
pwn, = stvarna cijena mlijeka u godini t
ici; = troskovi proizvodnje mlijeka u godini t

V' = vektor egzogenih varijabli koji moze utjecati na prinose mlijeka

Stoga, proizvodnju mlijeka moze Se izraziti kao:

spry = f(pwn./icis, ypct) (19)

Politicki instrumenti u modelu predstavljeni su kroz politicki uskladen eng. ,,policy-
harmonized “ pristup koji pretpostavlja ukljuéivanje trenutnih mjera i instrumenata ZPP-a
2015.-2020., koji se odnose na regionalna i proizvodno vezana placanja (Salputra i sur.,
2011.). Regionalna, proizvodno vezana placanja kao i drzavne potpore su preracunate i
uklju¢ene kao dodatak proizvodackim cijenama za svako pojedino pormatrano trziSte
poljoprivrednih proizvoda, kako bi se formirala reakcijska cijena koja utjece na razinu
proizvodnje, zasijane povrSine, prosjene klaoniCke tezine i brojne druge varijable u
hrvatskom nacionalnom AGMEMOD modelu. Sredstva mjera ruralnoga razvoja nisu
ukljuc¢ena u model, jer modeli ovog tipa nisu u mogucénosti ukljuciti potpore II. stupa agrarne

politike.

Primjer ekonometrijski procijenjene jednadzbe formiranja reakcijske cijene u ratarskom
modelu:

prce; = ((cpm * cptyj/max(ah,_, ;) + (rpm = rpt,/max(ah,_, ;))/yield,_;; (20)

Gdje:

cpm and rpm = multiplikatori proizvodno vezanih i regionalnih plac¢anja

cpt = gornja granica ukupne omotnice vezanih placanja za ratarsku kulturu j

rpt = omotnica za regionalna placanja

ah = poznjevene povrsine ratarske kulture j

Primjer ekonometrijski procijenjene jednadzbe formiranja reakcijske cijene u stoarskom
modelu:

pree; = (cpm * cpty/ccteq;) + (rpm * rpte) /ahe 1 /ltd, 1) /slwg; (21)
Gdje:

cpm and rpm = multiplikatori proizvodno vezanih i regionalnih pla¢anja
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cpt = gornja granica ukupne omotnice vezanih placanja za vrstu stoke i
rpt = omotnica za regionalna plac¢anja

cct = broj zivotinja u grupi i

Itd = prosje¢na gustoca stoke

slw = prosje¢na klaoni¢ka tezina zivotinja u grupi i

Multiplikatori u sklopu modela odreduju u¢inke na specificnu proizvodacku cijenu, te
uzimaju u obzir razli¢ite u¢inke vezanih (cpm) i nevezanih regionalnih plac¢anja (rpm).
Koeficijent multiplikatora predstavlja udio potpore u reakcijskim cijenama ili o¢ekivanim
bruto stopama povrata ovisno o tome radi li se o vezanim ili nevezanim potporama. Vezana
plac¢anja imaju veci utjecaj, jer izravno podupiru pojedini poljoprivredni proizvod (OECD,
2006.). Stoga je koeficijent multiplikatora za potpuno vezanu proizvodnju postavljen na 1,0,
a za proizvode koje podupiru regionalna plac¢anja iznosi 0,3.

Komponenta reakcijske cijene (prc) potom se prikljuc¢uje opéim veé ranije prikazanim
ekonometrijskim jednadzbama kako bi projicirane varijable reflektirale utjecaje politickih
instrumenata.

Na primjer:

ahie = f(pl,_p +prel,_ ) a0, V) j=1,m L1=1,..3 i =1 (22)

cctie = fcctie1, (i +Preie), V) i=1,..,n (23)

RavnoteZna cijena pojedinih poljoprivrednih proizvoda se modelira razli¢ito ovisno o
tome na ukoliko je nacionalno trzite proizvoda klju¢no trziste (key market) s klju¢nom EU
cijenom (key price) ili nije. Poljoprivredni proizvodi Republike Hrvatske nemaju
proizvodnju koja utjece na europsku cijenu, te se ravnotezna cijena na hrvatskom trzistu za
sve proizvode definira kao:

Dit = f(Kpl-,t, Dit—1,SSTi¢, Kssriy, V) i=1,..,n (24)
Gdje:

p = Hrvatska cijena robe i u godini t

Kp = kljucna cijena robe i u istoj godini t

ssr = stupanj domace samodostatnosti robe i u godini t

Kssr = stupanj samodostatnosti iste robe i na EU zajedni¢kom trzi$tu u godini t

V = vektor egzogenih varijabli koji moze utjecati na domacu cijenu robe i
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2.1. AGMEMOD scenarijske analize

Pored izrade srednjoro¢nih pregleda kljuénih poljoprivrednih trzista parcijalni
sektorski modeli omogucuju izradu scenarijskih analiza procjena utjecaja ocekivanih
budué¢ih promjena razina potpora, politickih intrumenata i mjera agrarne politike.
Scenarijske analize procjene utjecaja buduée reforme ZPP-a na kljucna trzista
poljoprivrednih proizvoda Republike Hrvatske izradene su AGMEMOD modelom prema
,»policy-harmonized “ pristupu Salputra i sur. (2011.).

Scenariji utjecaja budu¢ih promjena politike na kljuéna trZiSta poljoprivrednih
proizvoda Republike Hrvatske u suStini su bazirani na reakciji poljoprivrednih trZista na
promjenu prora¢una ZPP-a, politickih instrumenata, multiplikatora i jedinica gustoce stoke
u projiciranom period od 2021. do 2030. godine (Slika 3.).

Kako bi se utvrdio utjecaj moguc¢ih promjena nove reforme ZPP-a na klju¢na trzista
hrvatskih poljoprivrednih proizvoda, razvijena su tri scenarija u odnosu na baseline scenarij.
Izgled scenarija dizajniran je s namjerom da scenariji utjecaja promjena ZPP-a na hrvatski
agrarni sektor nalikuju scenarijima koje je predstavila Europska komisija za procjenu uc¢inka

na razini EU (EK, 2018.b).

Baseline Proizvodno-dohodovni Hibridni OkoliSne i socijalne mjere
- 4% ukupni budzet - 4% ukupni budzet - 4% ukupni budzet
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Slika 3. Shema stiliziranih scenarija koriStenih prilikom analize utjecaja potencijalnih
buducih promjena ZPP-a na glavna poljoprivredna trzi$ta u Republici Hrvatskoj
Izvor: Kranjac i sur., 2020.b
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Opisi scenarija:

Baseline scenarij — Predstavlja scenarij bez promjena politi¢kih instrumenata i mjera
do kraja projiciranog perioda ¢iji rezultati sluze za usporedbu kako bi identificirali
uéinke promjena politike na glavna hrvatska poljoprivredna trzista u drugim
scenarijima. Baseline scenario pretpostavlja nastavak trenutacnih mjera i
instrumenata ZPP 2015.-2020. u skladu s uredbama Vije¢a EU br. 1307/2013 i
1310/2013 sa stabilnim klimatskim uvjetima 1 bez drugih egzogenih Sokova (trziSnih
Sokova, pojave bolesti i Sl.), uz stabilan trend potraznje i prinosa do 2030. godine.

Multiplikator za regionalna (SAP) plac¢anja iznosi 0.3, a prosjec¢na gustoca stoke 2.0.

Proizvodno-dohodovni scenarij — Proizvodno usmjeren scenarij koji zadrzava
postoje¢i mehanizam fleksibilnosti izmedu I. 1 II. stupa agrarne politike S
minimalnim okoli$nim zahtjevima i ograni¢enjima unutar danog scenarija. Scenarij
predvida ukupna smanjenja sredstava Hrvatskoj iz proracuna ZPP-a od 4% koja ¢e
stupiti na snagu od 2021. godine u skladu s novim VFO-om, dok ¢e postojeca
struktura mjera izravnih placanja ostati netaknuta do 2030. Buduci da ovaj scenarij
nema znacajnih promjena u svojim instrumentima i mjerama, multiplikator
regionalnih plac¢anja postavljen je na 0.5 od 2021. godine pa nadalje, na taj na¢in ovaj
scenarij oponaSa povijesna placanja koja imaju veci proizvodni uc¢inak (OECD,
2006.), pretpostavljajuci da ¢e poljoprivrednici biti spremniji ulagati u odgovarajuce
proizvodne tehnologije. Jedinica prosjecne gustoce stoke odrzava se isto kao i u

baseline scenariju.

Scenarij okolisnih i socijalnih mjera — Fokus ovog scenarija je na okolisnim
mjerama, ruralnom razvoju i druStvenim pitanjima, a manje na postojecem
proizvodno  usmjerenom  fokusu  raspodjele  potpora  poljoprivrednim
gospodarstavima. Predstavlja najvecu promjenu u odnosu na baseline scenarij.
Pretpostavlja ista ukupna proracunska smanjenja od 4%, fleksibilnost izmedu
stupova agrarne politike, predvida prijenos sredstava s I. na Il. stup, te ukidanje
proizvodno vezanih plac¢anja od 2021. godine. Ojacani su elementi instrumenata
politike zaStite okoliSa, te je njihov utjecaj na trziSta simuliran smanjenjem
multiplikatora koji je postavljen na 0.2 za izravna plac¢anja. Pretpostavka je kako ¢e

nove okoliSne mjere uciniti proizvodace manje spremnima za ulaganja direktno u
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proizvodnju, jer ¢e morati izdvajati viSe sredstava za ekoloske principe uzgoja. Uz
to, postavljena je visa jedinica prosjecne gustoce stoke po hektaru (na 2.9) iz razloga
Sto veca jedinica gustoce stoke prilikom rezultira nizim iznosom proizvodacke cijene
¢ime reakcijska cijena pada, S$to na kraju rezultira nizim iznosom potpore po
uvjetnom grlu. Ovaj je element namijenjen simulaciji mogucih u¢inaka postavljanja
mjera okoliSnih ograni¢enja u sklopu intenzivne stocarske proizvodnje koje bi se

mogle pojaviti nakon 2021. godine.

Hibridni scenarij — Pretpostavlja srednji scenarij koji balansira izmedu
proizvodnoga i okolisno usmjerenog smjera buduéih promjena ZPP-a. Takoder,
uzima u obzir ukupno smanjenje proracuna od 4%, ukidanje mehanizma
fleksibilnosti izmedu stupova agrarne politike i smanjenje omotnice mjerama
proizvodno vezanih pla¢anja u sklopu izravnih pla¢anja na 5% od 2021. do 2030.
godine. Multiplikator regionalnih plac¢anja postavljen je na 0.4, te jedinica gustoée

stoke po hektaru na 2.4.
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3. REZULTATI ISTRAZIVANJA S RASPRAVOM

Rezultati istrazivanja prikazani su odvojeno pregledima ratarskih i stocarskih klju¢nih
trziSta do 2030. godine. Pregled kljucnih trziSta poljoprivrednih proizvoda Republike
Hrvatske usporeden je s agregiranim EU pregledom trzista poljoprivrednih proizvoda s
ciljem pronalazenja slicnosti u projiciranim kretanjima glavnih agrarno-politi¢kih
pokazatelja. Rezultati pregleda kljucnih trziSta stoCarske proizvodnje do 2030. godine
prikazani su s posebnim naglaskom za sljedec¢a kljucna trzista: govede meso, svinjsko meso
i pile¢e meso s detaljnim projekcijama agrarno-politi¢kih pokazatelja do 2030. godine. Osim
pregleda trzista, rezultati obuhvacdaju scenarijske analize utjecaja nove reforme Zajednicke
poljoprivredne politike na glavna ratarska i stocarska trzista Republike Hrvatske.

Rezultati pojedinih istrazivanja mogu se razlikovati jer su modelirani u razli¢itom
periodu u kojem je model konstantno bio nadopunjavan i nadogradivan dodatnim egzogenim

i endogenim varijablama koje utjeCu na krajnji ishod projiciranih varijabli.

3.1. Rezultati pregleda klju¢nih trZiSta ratarskih proizvoda do 2030. godine

i uspredba s EU trendovima

Povijesni podatci (2010.-2016.) ukazuju na trend rasta proizvodnje dvije glavne
ratarske kulture (kukuruz i pSenica) u Republici Hrvatskoj koji je sli¢an trendu EU 13 drzava
Clanica (Tablica 4.). Rezultati simulacije modela potvrduju nastavak slicnih obrazaca
kretanja trenda rasta proizvodnje, posebno kukuruza, gdje se u Hrvatskoj ocekuje povecanje
proizvodnje za 20 %, a u novim drzavama ¢lanicama za 25 % na agregatnoj razini do 2030.
godine uslijed rasta prinosa.

U projiciranom razdoblju oc¢ekuje se stagnacija proizvodnje jeCma, za razliku od EU
13 i EU 15 gdje se trend povecanja proizvodnje nastavlja. JeCam se uglavnom Koristi za
prehranu stoke, ali zbog pada sto¢ne proizvodnje i projiciranih negativnih trendova brojnosti
stoke u Hrvatskoj, oekuje se stagnacija proizvodnje. Rezultati modela takoder ukazuju na
trend usporavanja rasta proizvodnje uljarica u narednom razdoblju na razini EU 28, no taj
trend nije izraZzen u EU 13 drzavama clanicama.

U Hrvatskoj se u narednom periodu o¢ekuje povecanje zasijanih povrsina uljaricama,
poglavito sojom. Naime, gospodarski i prirodni uvjeti (veca profitabilnost 1 klimatski uvjeti)
pogoduju povecanju povrSina zasijanih uljaricama u Hrvatskoj (Zmai¢ i sur., 2014.).

Projekcije u sklopu trzista uljane repice i dalje su neizvjesne zbog neizvjesnosti na trzistu
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biodizela, medutim, rezultati simulacije ukazuju na rast proizvodnje uljane repice u
Hrvatskoj za 15 %, te rast proizvodnje od 3 % u EU. Suncokret je kultura koja se pretezito
uzgaja u juznim drzavama ¢lanicama EU, pa ne ¢udi projicirani snazniji rast proizvodnje EU
13 (18 %) u odnosu na EU 15 (9 %) do 2030 godine. Republika Hrvatska je medu prve tri
zemlje po prinosu suncokreta u svijetu, prosje¢ni prinos od 2,52 t/ha u Hrvatskoj je za 53,96
% veci od prosjecnih prinosa suncokreta drugih EU drzava ¢lanica (Zmaié i sur., 2014.).
Rezultati modela sugeriraju kako bi se daljnjim rastom prinosa hrvatska proizvodnja
suncokreta mogla povecati za 51 % do 2030. godine.

Agregirani EU rezultati pregleda trZista soje ne postoje, stoga nije moguce usporediti
trzi$ne trendove u Hrvatskoj i EU. Sto se ti¢e perspektive trZista soje u Hrvatskoj, oéekuje
se rast proizvodnje do 53 %, kao rezultat povecanja zasijanih povrSina do 2030. godine.
Razlog povecanja zasijanih povrSina sojom moze se tumaciti cijenama kljucnih ratarskih
usjeva. Tijekom pretpristupnoga razdoblja i razdoblja nakon pristupanja prosjecne
proizvodacke cijene Zitarica (osim je¢ma) u Hrvatskoj spustile su se za otprilike 15 % ispod
prosjecnih proizvodackih cijena zitarica EU 28, dok su cijene uljarica ostale blize EU 28

prosje¢nim proizvodackim cijenama, poglavito domaca cijena soje i uljane repice (grafikon

1).

Tablica 4. Pregled klju¢nih ratarskih trzista u EU i Republici Hrvatskoj do 2030. godine

Promj  Promj Promj  Promj
2010 2016 2030 ena ena 2010 2016 2030 ena ena
'10-'16  '16-'30 '10-'16  '16-'30
PSenica (meka) Uljana repica

Proizvodnja (1000 t)

EU 15 95848,3  98341,0 108362,8 3% 10 % 14175,9 12466,9 128449  -12% 3%

EU 13 320216 452919 52496,8 41 % 16 % 6434,6 7634,8 7838,7 19 % 3%

Hrvatska 674,7 957,6 1029,85 42 % 8 % 331 113,0 130,32 241 % 15%
Prinos (t/ha)

EU 15 6,6 6,8 7,2 3% 6 % 34 32 3.8 -8 % 19 %
EU 13 3,7 4,7 54 27 % 15% 2,2 29 3,0 35% 3%
Hrvatska 4.0 5,7 6,4 43 % 12 % 2,0 3,1 3,5 55 % 13 %

Neto izvoz (1000 t)

EU 15 140,9 1092,1 2700,4 675% 147 % -5064,4 -7439,3 -5784,8 47%  22%

EU 13 12406,2  25101,3 306156 102%  22% 2503,8 2962,9 3463,8 18 % 17%

Hrvatska 2945 576,7 640,56 96 % 11% 52 44,1 478 748 % 8%

Kukuruz Suncokret

Production (1000 t)

EU 15 35837,6  31855,3 367674 -11% 15% 2931,6 2405,1 2611,0 -18 % 9%

EU 13 241090  29223,3 36420,4 21% 25% 4041,2 6060,1 7129,1 50 % 18 %

Hrvatska ~ 2067,80 2154,5 2576,0 4% 20 % 61,8 110,6 166,6 79 % 51 %

Prisnos (t/ha)
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EU 15 9,2 9,4 10,5 1,% 12,% 1,8 1,6 1,7 -13% 11%
EU 13 54 57 6,8 5% 20 % 19 2,3 2,5 24 % 6 %
Hrvatska 7,0 8,5 10,3 21% 21% 2,3 2,7 35 17 % 30 %

Neto trgovina (1000 t)

EU 15 -15990,6  -24469,9 -283469 -53% -16% -1551,1 -2832,5 -2969,6 -83 % -5%

EU 13 8748,1 11582,1 16388,5 32% 41% 1740,5 2528,3 2856,5 45 % 13%

Hrvatska 119,1 4242 1103,5 256 % 160 % 27,1 34,4 79,3 27%  131%

Jecam Soja

Proizvodnja (1000 t)

EU 15 43351,3  48464,8 51283,8 12 % 6 %

EU 13 9762,6 11691,0 13515,3 20 % 16 %

Hrvatska 172,4 263,2 264,2 53 % 0% 153,6 244,1 3746 50%  53%
Prinos (t/ha)

EU 15 4,7 5,1 5,4 8 % 5%

EU 13 32 4,1 4,9 30% 18%

Hrvatska 3,3 47 52 2% 11% 2,7 31 35 15% 13%

Neto izvoz (1000 t)

EU 15 3183,7 8676,3 8534,0 173 % -2%

EU 13 -112,1 554,9 2227,0 595% 301%

Hrvatska -8,2 0,4 50 105% 1155 % 50,8 153,9 2119 203%  38%

Izvor: Kranjac i sur., 2020.a

Rezultati simulacije modelom, odnosno pregled (eng. outlook) kljuénih ratarskih
trziSta do 2030. godine opcenito prikazuju pozitivna kretanja proizvodnje, prinosa i neto
izvoza u cijeloj EU, patako i u Hrvatskoj (Tablica 4.). Simulirani pozitivni trendovi glavnih
agrarno-politickih pokazatelja u sklopu klju¢nih ratarskih trZiSta izraZeniji su EU 13
drzavama clanicama. Posebno moZemo zamjetiti razlike izmedu EU 15 1 EU 13 drzava
Clanica u trendovima rasta volumena proizvodnje trziSta zitarica i suncokreta do 2030.
godine.

U novim drZzavama ¢lanicama ocekuje se izraZeniji rast volumena proizvodnje
kukuruza (25 %), meke pSenice (16 %), je¢ma (16 %) i suncokreta (18 %) u usporedbi s EU
15 drzavama ¢lanicama (15 %, 10 %, 6 % i 9 %) za ista trzi$ta do Kraja projiciranog perioda.
Glavni razlog izraZenijem rastu volumena proizvodnje leZi u snaznijem povecanju prinosa
novih zemalja ¢lanica u odnosu na EU 15 drzave €lanice. Snaznije povecanje prinosa kod
EU 13 drZava ¢lanica dogada se zbog tehnoloskih promjena (uvodenja novih tehnologija 1
sortimenata), dostupnosti potpora novim investicijama (izdaSnije potpore II. stupa agrarne
politike), te promjenama u sklopu vlasni¢ke strukture koriStenog zemljiSta (povecanje
produktivnosti povezano je s ve¢im, u¢inkovitijim poljoprivrednim gospodarstvima). Za isto
projicirano razdoblje, povrSine zasijane Zzitaricama i uljaricama u EU 28 ostaju relativno

stabilne (Salamon i sur., 2019.).
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S obzirom na ocekivane pozitivne proizvodne pokazatelje, rezultati simulacije za
Hrvatsku i EU 13 ukazuju kako ¢e te drzave ¢lanice ostati neto izvoznici ratarskih proizvoda,

te se ocekuje daljnji rast neto izvoza do 2030. godine.

3.2. Rezultati pregleda klju¢nih trzista stocarske proizvodnje do 2030. godine

i usporedba s EU trendovima

Stanje u sto¢arskom sektoru prije i nakon ulaska Hrvatske u EU uglavnom su obiljezili
negativni trendovi, smanjenje stocnoga fonda, pad proizvodnje mesa, te rast uvoza zivih
Zivotinja, mesa i mesnih preradevina (Grgi¢ i sur., 2019.). Prema rezultatima provedene
simulacije negativni trendovi u proizvodnji govedega mesa u Hrvatskoj ¢e se nastaviti, te se
oc¢ekuje pad proizvodnje od 21 %, $to je identi¢no simuliranim rezultatima EU 13 (tablica
5.). Nove drzave ¢lanice zadrZzat ¢e svoj status neto izvoznika govedega mesa, dok ce
Hrvatska morati uvesti viSe govedine, jer se ofekuje da ¢e potraznja za govedinom rasti s
rastom prihoda do 2030. godine.

Trzista svinjskoga, pileceg, ov¢jeg i janjeceg mesa u Hrvatskoj, u narednom razdoblju
oc¢ekuje oporavak u smislu povecéanja proizvodnje za 25 % ili vise do kraja simuliranoga
razdoblja. Ovakav razvoj na navedenim trziStima posljedica je blagog oporavka od
strukturne krize uzrokovane gospodarskom krizom i pristupanjem u EU. Naime, Hrvatska
nece u skorije vrijeme biti samodostatna vlastitom proizvodnjom svinjetine i pilecega mesa,
te ¢e ostati neto uvoznik navedenih proizvoda do 2030. godine.

Hrvatski mljekarski sektor nalazi se u krizi viSe od desetljeca, a negativni trendovi
produbljeni su ekonomskom krizom i pristupanjem jedinstvenom EU trzistu. Dugoro¢na
niska razina konkurentnosti sektora smanjila je broj mlije¢nih krava i isporucivaca mlijeka,
te koli¢inu isporucenoga mlijeka koji su se smanjili za preko 50 % od 2005. godine. Ne
oc¢ekuje se skori oporavak hrvatskoga mljekarskog sektora, a rezultati simulacije ukazuju na
daljnji pad broja mlijecnih krava i koli¢ine proizedenoga mlijeka.

Ocekuje se kako ¢e proizvodnja sira u Hrvatskoj nastaviti umjereno rasti, ali projicirani
rast nije dostatan da bi Hrvatska bila samodostatna razinom domace proizvodnje do kraja

simuliranoga razdoblja.
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Tablica 5. Pregled kljucnih trzista stocarske proizvodnje u EU i Republici Hrvatskoj do
2030.godine

Promje  Promje Promj Promj
2010 2016 2030 na'10-  na'16- 2010 2016 2030 ena ena
'16 ‘30 '10-'16  '16-'30
Govede meso Svinjsko meso
Proizvodnja (1000 t)
EU 15 7208,1 6858,0 6539,0 5% 5% 19339,0 201424 19782,3 4% 2%
EU 13 908,4 1021,8 803,6 12 % -21% | 3564,0 3612,7 37900 1% 5%
Hrvatska 62,9 44,8 35,2 -29 % -21% 147,6 1114 140,5 -25% 26 %
Neto izvoz(1000 t)
EU 15 -423,7 -507,0 -441,0 -20 % 13 % 2761,9 3926,2 35619 42 % 9%
EU 13 355,8 446,3 295,5 -25% 34 % -946,1  -1122,7 -858,8 -19 % 24 %
Hrvatska -2,7 -8,4 -27,9 211%  -232% -51,8 -93.8 -78,2 -81 % 17%
Pile¢e meso Ovéje i janjeée meso
Proizvodnja (1000 t)
EU 15 9521,4 10686,5 10881,0 12 % 2% 831,2 803,7 843,7 -3% 5%
EU 13 2609,4 3797,2 4472,8 46 % 18 % 117,5 128,1 152,9 9% 19 %
Hrvatska 60,2 64,0 88,1 6 % 38 % 6,7 55 6,8 -18 % 24 %
Neto izvoz (1000 t)
EU 15 99,4 -391,2 -818,0 -494%  -109% | -2459 -176,3  -230,4 28 % -31%
EU 13 259,8 1010,2 1560,7 289 % 54 % 21,7 44,2 63,8 60 % 44 %
Hrvatska -13,5 -14,6 -7,3 -8 % 50 % 0,06 0,06 0,1 -8 % 82 %
Kravlje mlijeko Sir

Proizvodnja (1000 t)
EU 15 1221278 134016,7 150214,0 10 % 12% | 80642 84945 97033 5% 14 %

EU 13 247069 268952 312735 9% 16% | 12796 15338 20025 20%  31%
Hrvatska ~ 799,9 691 555,7 -14%  -20% 29,1 36,1 414 24% 15%
Prinos (t/griu)

EU 15 7,0 7,3 8,2 5% 12 %

EU 13 4,9 5,6 7,2 15% 29%

Hrvatska 3,8 4.6 6,1 20 % 34 %

Neto izvoz (1000 t)

EU 15 556,5 669,4 10620 20%  59%
EU 13 30,5 2,5 608  -92%  2335%
Hrvatska 99 -185  -127 -87% 31%

Izvor: Kranjac i sur., 2020.a

Opcenito, rezultati simulacije stocarske proizvodnje EU prikazuju razli¢ite obrasce
trendova proizvodnje mesa izmedu EU 15 1 EU 13 drzava c¢lanica. Ocekuje se kako c¢e
proizvodnja mesa u EU 15 stagnirati u narednom razdoblju, na §to ukazuju projekcije
smanjenja proizvodnje govedega mesa (-5 %) i svinjskog mesa (-2 %), te neznatno povecanje
proizvodnje pilec¢ega mesa (2 %), ov¢jega i janjeceg mesa (5 %) do 2030. godine. Simulacije

istih trzista novih drzava ¢lanica pruzaju uvid u druk¢iji razvoj situacije, te se ocekuje pad
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proizvodnje govedega mesa (-21 %) i neznatno povecanje proizvodnje svinjskoga mesa (5
%), dok se s druge strane ocekuje kako ¢e proizvodnja pilecega, ov¢jeg i janjeceg mesa u
EU 13 porasti za otprilike 20 % do kraja simuliranoga razdoblja.

Pozitivni proizvodni trendovi sli¢ni su na trziStima mljekarskih sektora starih i novih
¢lanica EU, S$to nije slucaj za Hrvatsku. Ipak, u Hrvatskoj se ocekuje rast produktivnosti
mlje¢nih krava od 34 % do 2030.godine. Na razini EU oéekuje se rast proizvodnje sira i
mljecnih proizvoda, iako broj mlje¢nih krava stagnira ili je u blagom padu u ponekim
drzavama ¢lanicama. U starim i novim drZavama ¢lanicama rast proizvodnje mlijeka ocekuje
se zbog povecanja produktivnosti. Medutim, i dalje ¢e postojati znacajan jaz u

produktivnosti izmedu starih i novih drzava ¢lanica.

3.2.1. Pregled trzista govedega mesa u Republici Hrvatskoj do 2030. godine

Do kraja simuliranoga razdoblja o¢ekuje se smanjenje broja goveda u odnosu na 2017.
godinu za 8,63 % zbog smanjenja mati¢noga stada (grafikon 2.). Rezultati modela za
Hrvatsku u skladu su sa stanjem i o¢ekivanjima kretanja trzista govedega mesa u ostalim EU
13 zemljama c¢lanicama gdje se ocekuje pad broja tovljenika i smanjenje proizvodnje

govedega mesa (Salamon i sur., 2019.).
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Grafikon 2. Srednjoro¢na simulacija ukupnoga broja goveda (1000 grla) u Hrvatskoj do
2030. godine

Izvor: Kranjac i sur., 2019.a

Domaca potroSnja govedega mesa u Hrvatskoj po zavrSetku ekonomske krize od 2014.
godine je u stalnom porastu, te s obzirom na trenutne pozitivne makroekonomske pokazatelje

(rast BDP-a i dohotka po stanovniku) i porastom broja gostiju u turistickom sektoru o¢ekuje
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se daljnji rast domace potrosSnje govedega mesa Sto 1 rezultati simulacija do 2030. godine
potvrduju (grafikon 3.). Ocekuje se povecanje razine domace potro$nje govedega mesa od
25,91% do kraja simuliranoga perioda.

Domaca proizvodnja govedega mesa nije u stanju podmiriti trenutne potrebe, dok se u
narednom razdoblju prema rezultatima simulacije o¢ekuje pad proizvodnje za 24,46 % do
2030. godine. S obzirom na prikazane negativne ocekivane trendove za brojnost goveda i
proizvodnju govedega mesa, uz rastu¢u domacu potrosnju rast ¢e i uvoz govedega mesa.

Uvoz govedega mesa do 2030. godine mogao bi porasti za 82,68 % u odnosu na 2017.
godinu. Izvoz govedega mesa uz ocekivanu blagu tendenciju povecanja kao posljedicu

poslovanja na jedinstvenom trzistu neée se bitnije mijenjati od razina iz 2017.godine.
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Grafikon 3. Srednjoro¢na simulacija agrano-politickih pokazatelja trzista govedega mesa
(1000 t) u Hrvatskoj do 2030. godine
Izvor: Kranjac i sur., 2019.a

Proizvodacke cijene govedega mesa od ulaska Hrvatske u Europsku uniju su stabilne,

te se takav razvoj uz blagi trend smanjenja o¢ekuje do kraja 2030. godine (grafikon 4.).
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Grafikon 4. Srednjoro¢na simulacija proizvodacke cijene (EUR/t) i stupnja samodostatnosti
(%) govedega mesa u Hrvatskoj do 2030. godine
Izvor: Kranjac i sur., 2019.a

S obzirom na simulirane negativne trendove u sklopu trziSta govedega mesa u
Hrvatskoj, stupanj samodostatnosti do 2030. godine iznosit ¢e 49 %. 1znimno nizak postotak
samodostatnosti domace proizvodnje govedega mesa stavlja domace trziSte u nezavidan

polozaj koje velikim dijelom ovisi o uvozu.

3.2.2. Pregled trzista svinjskoga mesa u Republici Hrvatskoj do 2030. godine

Brojno stanje svinja u Hrvatskoj prije i nakon ulaska u EU se smanjilo, te daljnji trend
smanjenja broja svinja se o¢ekuje i u narednim godinama, sve do 2022. godine (grafikon 5.).
Rezultati modela sugeriraju kako ¢e do kraja simuliranoga perioda do¢i do blagog oporavka
brojnosti svinja. Prilagodba uvjetima poslovanja na jedinstvenom trziStu, formiranje
suvremenih proizvodnih sustava u svinjogojstvu, dostupnost investicijskih sredstava mjera
ruralnog razvoja i jeftinije stoéne hrane, pozitivno ¢e se odraziti na brojno stanje svinja do

2030. godine.
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Grafikon 5. Srednjoro¢na simulacija ukupnoga broja svinja (1000 grla) u Hrvatskoj do
2030. godine
Izvor: Kranjac i sur., 2018.

Domaca proizvodnja svinjskoga mesa u Hrvatskoj ne zadovoljava domacu potro$nju
(grafikon 6.). Visoka domaca potros$nja rezultat je relativno visoke potro$nje svinjskoga
mesa po osobi (50,6 kg u 2016.), ali i povecanja potro$nje svinjskoga mesa tijekom turisticke
sezone. Oc¢ekuje se rast domace potrosnje od 10,62 % do 2030. godine u odnosu na 2016.
godinu. Proizvodnja svinjskoga mesa od 2016. godine se pocela povecavati, iako brojnost
svinja opada. Takav nalaz potvrduju i neka prethodna istrazivanja gdje se procjenjuje da
Hrvatska uvozi Zive Zivotinje namijenjene proizvodnji mesa. Procjenjuje se kako se otprilike
60% uvezenih Zivotinja koristi za proizvodnju mesa i to poglavito iz Rumunjske, Madarske
i Bugarske (Grgi¢ i sur.,, 2016.). Prema rezultatima simulacije modela proizvodnja

svinjskoga mesa porast ¢e za 20,71 % do 2030. godine.

Simulirani rast proizvodnje nece ni priblizno biti dovoljan za zadovoljenje domacih
potreba, stoga ¢e Hrvatska i dalje uvoziti svinjsko meso. Oc¢ekuje se kako ¢e razina uvoza
pasti neznatno ispod 40 % do kraja projiciranoga perioda. 1zvoz svinjskoga mesa nece rasti,
te se oc¢ekuje kako ¢e 2030. godine biti otprilike na razinama iz 2016. godine s blagom

tendencijom pada.
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Grafikon 6. Srednjoro¢na simulacija agrano-politickih pokazatelja trzista svinjskoga mesa
(1000 t) u Hrvatskoj do 2030. godine
Izvor: Kranjac i sur., 2018.a

Ocekuje se blagi rast cijene svinjskoga mesa u Hrvatskoj od 3,93 % do 2030. godine
u odnosu na 2016. (grafikon 7.) jer domaca cijena svinjskoga mesa je vezana uz klju¢nu

cijenu svinjetine u Njemackoj gdje se takoder ocekuje porast cijena.
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Grafikon 7. Srednjoro¢na simulacija proizvodacke cijene (EUR/t) i stupnja samodostatnosti
(%) svinjskoga mesa u Hrvatskoj do 2030. godine
Izvor: Kranjac i sur., 2018.
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3.2.3. Pregled trzista pile¢ega mesa u Republici Hrvatskoj do 2030. godine

Prvih godina nakon pristupanja Hrvatske u EU doslo je do neznatnoga pada
proizvodnje pilecega mesa uslijed pada domacih cijena i prilagodavanja uvjetima poslovanja
na jedinstvenom trziStu. Od tada se trziste pilecega mesa u Hrvatskoj oporavlja. Ocekuje se
razdoblje rasta proizvodnje pile¢ega mesa u Hrvatskoj izmedu 2020. i 2030. godine zbog
potpunoga prilagodavanja uvjetima poslovanja na jedinstvenom trziStu, rasta domace

potraznje i veéih ulaganja u sektor (Tablica 6.).

Tablica 6. Pregled trzista pilecega mesa u Republici Hrvatskoj do 2030. godine
Promjena Promjena

2010 2020 2030 (%) 2010- (%) 2020-

2020 2030
Proizvodnja (1000 t) 60,20 71 86,1 17,94 % 21,27 %
Domaca potrosnja (1000 t) 73,74 87,4 95,4 18,52 % 9,15 %
Potrosnja po glavi
17,80 21,8 24,9 22,47 % 14,22 %

stanovnika (kg)
Neto izvoz (1000 t) -13,54 -16,4 -9,3 -21,12%  43,29%

Izvor: Kranjac i sur., 2019.b

Domaca potrosnja i potroSnja pile¢ega mesa po glavi stanovnika u Hrvatskoj ¢e rasti
do 2030. godine. Glavni razlog povecanja domace potros$nje osim povecanja prihoda je i
povecana potraznja turistiCkoga sektora za ovom vrstom mesa. U projiciranom razdoblju
Hrvatska ostaje neto uvoznik pile¢ega mesa (Crncan i sur., 2018.), ali uz znac¢ajno smanjenje
trgovinskoga deficita.

Kada je Hrvatska pristupila EU u 2013. godini, domace cijene poljoprivrednih
proizvoda morale su se prilagoditi cijenama na jedinstvenom EU trzistu, odnosno

konvergirati (grafikon 8.).
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Grafikon 8. Srednjoro¢na simulacija proizvodacke cijene (EUR/t) pileCega mesa u
Hrvatskoj, EU i svijetu do 2030. godine
Source: Kranjac i sur., 2019.b

Prije ulaska Hrvatske u EU, domaca cijena pile¢ega mesa je bila nesto visa od
prosjecnih EU cijena, medutim, nakon konvergencije cijena pileCeg mesa u Hrvatskoj
postaje niza od prosjeéne cijene u EU 28. Rezultati modela ukazuju kako ¢e se cijena pileceg
mesa u Hrvatskoj spustiti ispod prosjecne cijene u EU 28 do kraja projiciranog razdoblja.
Nizi troSkovi proizvodnje u Hrvatskoj (ukljucujuéi troskove za stocnu hranu 1 radne snage)
u usporedbi s EU 15 odrzat ¢e cijenu pilecega mesa u Hrvatskoj ispod prosjec¢ne cijene u EU
28, ¢ineci hrvatsko trziSte pile¢ega mesa cjenovno konkurentnim. Istodobno, hrvatska cijena
pile¢ega mesa ostat ¢e visa od prosjecne svjetske cijene pilecega mesa zbog relativno vecih

troSkova proizvodnje u odnosu na ostatak svijeta.
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3.3. Rezultati Scenarijske analize utjecaja bududih ocekivanih promjena
ZPP-a na klju¢na trziSta poljoprivrednih proizvoda u Republici
Hrvatskoj

U sklopu istrazivanja Kranjac i sur. (2020.b), koje je provedeno scenarijskim
analizama AGMEMOD modelom parcijalne ravnoteze, rezultati proizvodno-dohodovnog
scenarija pokazuju neznatno povecanje ukupne poljoprivredne proizvodnje u Hrvatskoj u
usporedbi s baseline scenarijem, iako je ukupni raspolozivi prora¢un za izravna placanja
smanjen za 4%. Razlog pozitivnim rezultatima simulacije lezi u sli¢nosti proizvodno-
dohodovnog scenarija s baseline scenarijem u kojem se postoje¢i instrumenti i mjere ZPP-a
nastavljaju do 2030. godine, kao i proizvodni fokus mjera ruralnog razvoja (tablica 7.).

Pozitivni rezultati proizvodno-dohodovnog scenarija izrazeniji su za ratarska trziSta
Republike Hrvatske, jer trenutne mjere i instrumenti ZPP-a pogoduju trzistima zitarica i
uljarica s nevezanim sustavom placanja po hektaru koji ide u korist velikim poljoprivrednim
gospodarstvima koja uzgajaju takve usjeve. Iako su plac¢anja po hektaru jednaka za mala i
velika poljoprivredna gospodarstva, vise povrSina koje su pod potporama na kraju ¢e znaciti
1 vi8i iznos sredstava.

Najvece promjene u projiciranim scenarijskim ishodima kljuénih poljoprivrednih trzista,
posebno u koli¢inama proizvodnje, dogadaju se u sklopu scenarija okolisnih i socijalnih
mjera. Rezultati u sklopu navedenog scenarija ukazuju na manje zasijanih povrsina i prinose
na predstavljenim ratarskim trziStima, $to rezultira smanjenim koli¢inama proizvodnje u
usporedbi s baseline scenarijem do 2030. godine. Bez obzira na znacajna smanjenja
proizvodnje ratarskh kultura, Hrvatska i dalje ostaje neto izvoznica meke pSenice, kukuruza
I soje, dok postaje neto uvoznik je¢ma. Takvi rezultati simulacija ukazuju na to da glavni
usjevi u Hrvatskoj posjeduju odgovarajucu razinu konkurentnosti, te da nisu toliko ovisni o

promjeni razina javnih potpora.
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Tablica 7. Rezultati scenarijskih analiza za glavna ratarska trzista u Republici Hrvatskoj do
2030. godine

. Proizvodno- Lo Oko.l.iéne !
Baseline d . Hibridni socijalne
ohodovni :
mjere
2016 2030 2030 2030 2030
PSenica (meka)
Povrsina (1000 ha) 167,2 176,1 178,4 174,7 170,0
Proizvodnja (1000 t) 957,6 1.121,6 1.172,0 1.075,0 970,1
Prinos (t/ha) 5,7 6,4 6,6 6,2 5,7
Neto izvoz (1000 t) 576,7 726,4 7749 681,2 580,1
Jeam
Povrsina (1000 ha) 56,5 50,5 51,4 49,8 47,8
Proizvodnja (1000 t) 263,2 264,8 276,3 254,2 229,8
Prinos (t/ha) 4,7 5,2 5,4 51 4,8
Neto izvoz (1000 t) 0,4 5,8 17,1 -4,7 -28,5
Kukuruz
Povrsina (1000 ha) 252,1 245,2 248,0 243,6 238,0
Proizvodnja (1000 t) 2.154,5 2.535,9 2.686,0 2.392,4 2.079,9
Prinos (t/ha) 8,5 10,3 10,8 9,8 8,7
Neto izvoz (1000 t) 4242 1.110,2 1.261,0 1,100,0 881,7
Soja
Povrsina (1000 ha) 78,6 107,5 109,0 106,5 103,3
Proizvodnja (1000 t) 2441 375,8 396,0 356,7 314,5
Prinos (t/ha) 3,1 3,5 3,6 3,3 3,0
Neto izvoz (1000 t) 153,9 212,7 225,3 200,7 174,3

Izvor: Kranjac i sur., 2020.b

S druge strane, baseline scenarij ukazuje na pad ili stagnaciju proizvodnje glavnih
stocarskih trziSta u Hrvatskoj (Tablica 8.). Niska razina konkurentnosti hrvatskoga
stocarskog sektora ne predstavlja realan potencijal za rast u sklopu simulacije proizvodno-
dohodovnog scenarija. Rezultati su u skladu s rezultatima baseline scenarija, sto dokazuje
kako bi u hrvatskom slu¢aju bili potrebni mnogo vec¢i iznosi potpora i ulaganja u sto¢arskim
sektorima.

| ostala dva scenarija (hibridni scenarij i scenarija okolisnik i socijalnih mjera)
prikazuju pad proizvodnje hrvatskoga stoarstva. Najveci se utjecaj moze primijetiti u
scenariju okolisnih i socijalnih mjera u kojem ¢e se smanjiti proizvodnja svih promatranih
trziSta, kako u broju zivih zivotinja, tako i u koli¢ini proizvodnje mesa u usporedbi s baseline
scenarijem. Trenutno, pojedina klju¢na trzista stocarske proizvodnje u Hrvatskoj subjektom
su vezanih placanja (govedarski i mljekarski sektor, ovce i koze); medutim, smanjenje ili
ukidanje vezanih plac¢anja navedenim sektorima znacajno ¢e negativno utjecati na odluke

proizvodaca.
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Tablica 8. Rezultati scenarijskih analiza za glavna stocarska trzista u Republici Hrvatskoj
do 2030. godine

. Proizvodno- S Oko.l.iéne !
Baseline d . Hibridni socijalne
ohodovni :
mjere
2016 2030 2030 2030 2030
Goveda i govede meso
Zive Zivotinje (1000) 462,0 4121 412,7 396,3 386,2
Proizvodnja (1000 t) 44,8 35,2 35,3 29,1 24,7
Neto izvoz (1000 t) -8,4 -27,8 -27,7 -33,2 -39,9
Svinje i svinjsko meso
Zive Zivotinje (1000) 1.163,0 1.188,4 1.191,2 1.163,1 1.157,7
Proizvodnja (1000 t) 1114 140,5 140,9 138,6 138,1
Neto izvoz (1000 t) -93,8 -78,2 -77,8 -80,1 -80,5
Ovece i koze, ovéje i janjece meso
Zive Zivotinje (1000) 619,0 752,9 761,4 645,1 576,5
Proizvodnja (1000 t) 55 6,8 6,9 6,5 6,3
Neto izvoz (1000 t) -1,4 -1,2 -1,1 -1,5 -1,7
Kravlje mlijeko
Mlijeéne krave (1000) 147,0 90,82 91,79 85,31 81,19
Proizvodnja (1000 t) 691,0 555,8 561,6 508,0 473,8
Prinos (kg/cow) 4.564,63 6.120,38 6.122,42 5.954,64 5.836,23
Neto izvoz (1000 t) -71,8 -153,9 -148,1 -166,8 -176,0

Izvor: Kranjac i sur., 2020.b

Hrvatska stocarska proizvodnja pod utjecajem razlicitih scenarijskih simulacija u
usporedbi s baseline scenarijem slijedi slicne obrasce kao i ratarska proizvodnja, pri ¢emu
scenariji sa smanjenom razinom potpora proizvodnji i vi§im ekoloskim standardima
rezultiraju ve¢im smanjenjem ukupne proizvodnje. Rezultati simulacija 0sobito su izrazeni
za govedarski i mljekarski sektor, te ukazuju na nisku razinu konkurentnosti.

Ukidanje proizvodno vezanih potpora u navedenim sektorima i njihovo
preusmjeravanje mjerama zastite okoliSa, smanjuje obujam proizvodnje govedega mesa za
29,83 %, a proizvodnju kravljega mlijeka za 16,75 % prema rezultatima scenarija okolisnih
i socijalnih mjera u usporedbi s baseline scenarijem. Ostala klju¢na trzista stoCarske
proizvodnje Republike Hrvatske pokazuju neSto ve¢u konkurentost na jedinstvenom EU
trziStu, te rezultati simulacije projiciraju manji pad obujma proizvodnje pod hibridnim i

scenarijem okolisnih i socijalnih mjera.
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4. ZAKLJUCCI

Utjecaje integracijskih procesa i procjene utjecaja o¢ekivanih buducih promjena u sklopu

Zajednicke poljoprivredne politike (ZPP) na klju¢na trzista agrarnoga sektora Republike

Hrvatske do 2030. godine analizirani su AGMEMOD modelom parcijalne ravnoteze, te na

osnovi rezultata modela doneseni su sljedeci zakljuccei:

Istrazivanje koje je obuhvacalo glavna trzista poljoprivrednih proizvoda Republike
Hrvatske na temelju povijesnih podataka ukazalo je na pocetni pad volumena
poljoprivredne proizvodnje, te promjene proizvodne strukture u smislu jacanja biljne
proizvodnje i stagnacije stoc¢arske proizvodnje. Pozitivni utjecaji EU integracija u
agrarnom sektoru Republike Hrvatske osjetili su se tek nakon par godina prilagodbe,
uglavnom zbog cijena na jedinstvenom EU trzistu, a u manjoj mjeri zbog uvodenja
instrumenata i mjera ZajedniCke poljoprivredne politike. Hrvatska je prije
pristupanja EU imala priblizno jednake razine potpora agrarnom sektoru, stoga
uvodenje instrumenata ZPP-a rezultira skromnim utjecajem na glavna trzista
poljoprivrednih proizvoda.

Promjena proizvodne strukture u korist biljne proizvodnje dolazi zbog uvodenja
nevezanih plac¢anja. Utjecaj pristupanja Hrvatske u EU na njen poljoprivredni sektor
ima mnogo slicnosti s prethodnim istrazivanjima utjecaja pridruzivanja EU na
poljoprivredne sektore ostalih zemalja Srednje 1 Isto¢ne Europe, poglavito u vidu
promjena u strukturi proizvodnje. Utjecaj pristupanja na hrvatski agrarni sektor moze
se usporediti sa susjednim drZzavama Srednje i Istoéne Europe (Madarska i
Slovenija), gdje su takoder proizvodacke cijene bile blizu EU cijenama u razdoblju
pristupanja EU.

Pregled buducih kretanja kljucnih trziSta poljoprivrednih proizvoda Hrvatske i EU
(eng. outlook) otkriva daleko vise sli¢nosti u kretanjima buduéih trendova izmedu
novih drZava Clanica 1 Hrvatske. Simulacije modela i stru¢na misljenja potvrduju
spor oporavak stoc¢arske proizvodnje u Hrvatskoj, dok ¢e biljna proizvodnja rasti, $to
nalikuje situaciji drugih zemalja Srednje i Isto¢ne Europe nakon pridruzivanja EU.
Pregled razvoja trzista govedega mesa u Republici Hrvatskoj potvrdio je negativne
promjene na promatranome trzistu do 2030. godine. Do kraja simuliranoga perioda,

rezultati modela projiciraju pad ukupne proizvodnje govedega mesa za 24,46 % i
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broja goveda za 8,63 %, dok bi se uvoz govedega mesa mogao povecati za 82,68 %
zbog rastu¢e domace potrosnje u nepromijenjenim politickim uvjetima.

Ukupna proracunska sredstva ZPP-a u narednom razdoblju ¢e se vrlo vjerojatno
smanjiti zbog Brexita i novih predlozenih prioriteta u sklopu narednoga
Visegodisnjeg financijskog okvira. Simulacije modela koje ¢e ukljucivati politicke
promjene koje se odnose na smanjenje razina trenutacnih potpora govedarstvu i
proizvodnji govedega mesa u Republici Hrvatskoj prognozirat ¢e dodatni pad
promatranih agrarno-politickih pokazatelja. Stoga trziste govedega mesa odnosno
govedarski sektor u Republici Hrvatskoj spada u iznimno osjetljiv sektor na
promjene agrarno-politickih uvjeta. S obzirom na oc¢ekivane promjene potreban je
znaCajan zaokret u strateskoj viziji sektora U smislu primjena novih tehnologija,
povecanja obujma proizvodnje te ekonomskog organiziranja.

Srednjoro¢ni pregled razvoja (simulacija) trzista svinjskoga mesa u Hrvatskoj do
2030. godine izraden je AGMEMOD modelom parcijalne ravnoteze, a dobiveni
rezultati modelirani pod ceteris paribus trzi$nim uvjetima uz pretpostavku postojece
strukture agrarne politike do kraja simuliranoga razdoblja. Prema navedenim
pretpostavkama ocekuje se blago povecanje broja uzgojenih svinja, proizvodnje
svinjskoga mesa, stupnja samodostatnosti, te smanjenje uvoza svinjskoga mesa u
Hrvatskoj do 2030. godine. Cijene svinjskoga mesa ostat ¢e stabilne uz blagu
tendenciju rasta do kraja simuliranog razdoblja.

Trziste pile¢ega mesa u Hrvatskoj od nedavno prate pozitivni trendovi, §to je sli€no
situaciji u ostalim novim drzavama ¢lanicama (EU 13). Ipak, odredeno zaostajanje u
razvoju domaceg trziSta pilecega mesa u usporedbi s ostalim drzavama EU 13 moze
se objasniti naknadnim pristupanjem Hrvatske u EU koja je pristupila devet godina
nakon ostalih zemalja Sredi$nje i1 Isto¢ne Europe.

Komparativne prednosti Hrvatske u usporedbi s drzavama EU 15 u pogledu
proizvodnje pileCega mesa su nizi troskovi sto¢ne hrane i radne snage, te moguénosti
realizacije znaCajnih iznosa investiranja iz mjera ruralnog razvoja i ostalih izvora.
Stoga, rezultati modela prikazuju rast proizvodnje pile¢ega mesa od 43,02 % do kraja
projiciranog perioda. lako ¢e Hrvatska ostati neto uvoznica pileCega mesa, do kraja

simuliranog razdoblja (2030.), ocekuje se da ¢e neto izvoz porasti za 31,31 %.
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Zakljucci

Nakon kratkoro¢nog prilagodavanja, domaca cijena pileCega mesa ostaje stabilna, u
prosjeku 9 % ispod razine EU cijena i 17 % iznad svjetske razine cijena, §to pozitivno
utjece na trendove razvoja proizvodnje pile¢ega mesa u Hrvatskoj.

e Usporedbom rezultata tri stilizirana scenarija promjene politike s baseline
scenarijem, moze se utvrditi koje promjene na poljoprivrednim trziStima Su
potaknute promjenom mjera ZPP-a, posebno jacanjem okolisnih mjera i ukidanjem
proizvodno vezanih placanja, jer oboje imaju znacajan utjecaj na poljoprivredna
trziSta u Hrvatskoj. Rezultati modela ukazuju na to kako bi svako daljnje smanjenje
izravnih potpora bez promjena tehnologije i ulaganja na poljoprivrednim
gospodarstvima moglo uzrokovati ozbiljan pad proizvodnje u hrvatskom sto¢arskom
sektoru, posebice u govedarskom i mljekarskom sektoru. Medutim, utjecaj promjena
politika neée biti tako drasti¢an da bi doveo do potpunoga sloma proizvodnje na bilo

kojem od analiziranih poljoprivrednih trzista.

AGMEMOD model parcijalne ravnoteze U provedenim istrazivanjima pokazao se kao
odgovarajuci alat, medutim postoje limiti modela ovakvoga tipa, stoga rezultate istrazivanja
treba uzimati s dozom opreza. Limiti modela ovakvog tipa oc€ituju se u kvaliteti ulaznih
podataka koji bitno odreduju kvalitetu projiciranih varijabli. Vecina ulaznih podataka sastoji
se od podataka koje objavljuje Drzavni zavod za statistiku, ¢ije proizvodno-potrosne bilance
znaju biti netocne, $to utjeCe na kvalitetu simulacije. Nadalje, modeli ovakvog tipa nisu u
mogucnosti ukljucuti svu volatilnu prirodu poljoprivrednih trziSta, odnosno nagle trziSne
Sokove, prirodne nepogode i padove cijena kao i uvrstiti potpore ruralnoga razvoja u svoje
simulirane varijable. Ukljuc¢ivanje mjera ruralnoga razvoja modelu, te stohasti¢kog pristupa

simuliranja ostaje vaZan izazov razvoja modela u buducnosti.
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Abstract:

This paper presents the impact of Croatia’s accession to the EU on its agricultural sector and
the market outlook of its and the EU’s key agricultural products up to 2030. Comparative
approach is used in order to identify similarities of the changes that took place when other
CEEC acceded to the EU (results of previously conducted research) with the changes that
happened in Croatia (historical data between 2010 and 2016). The second approach involved
the AGMEMOD partial equilibrium (PE) model, which was used as a comprehensive tool
to model the complex outlook of Croatian agricultural markets. The results of the Croatian
outlook are compared to the EU’s AGMEMOD outlook results in order to identify future
trends in key agricultural market development (production, yield and net trade) and whether
these newly established trends are comparable with EU trends. The results indicate that the
changes that took place in the Croatian agricultural sector during and after the EU accession
period are not significantly different from the trends and changes observed in other Central
and Eastern European EU Member states. Similarities can especially be found in
neighbouring CEEC countries (Hungary and Slovenia), which kept their producer prices
close to EU levels prior to accession. Furthermore, the results indicate a similarity with

CEEC trends in terms of the strengthening of crop production compared to livestock.

Key words: accession impact; agricultural market outlook; Croatia; EU; partial equilibrium
model.

Abbreviations used: AGMEMOD (Agriculture Member State Modelling); CAP (Common
Agricultural Policy); CEEC (Central and Eastern European Countries); CGE (Computable
General Equilibrium); EU (European Union); GDP (Gross Domestic Product); GVA (Gross
Value Added) PE (Partial Equilibrium); SPS (Single Payment Scheme)
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Introduction:

Since their accession to the European Union (EU), the agricultural sectors of EU
Member States from Central and Eastern European countries (CEEC) have lagged behind in
productivity, with lower prices and levels of support and dual farm structures (Swinnen &
Vranken, 2009). Since joining the EU, the productivity lag of the CEEC has decreased
compared to the Old Member States (EU 15), but has remained notable. The accession of
the CEEC to the EU has boosted the growth of agricultural production, but it has also
changed the structure of production (Csaki & Jambor, 2013), resulting in a decrease in the
value of livestock production in relation to crop production.

Croatia is the last country of the CEEC that joined the EU, on July 1%, 2013. Its
agricultural sector is characterized by features similar to those of most post-Communist
Member States: dual farm structure, consisting of large economic entities (agri-complexes)
and a high share of small family farms with low production capacities and productivity
levels. The accession to the EU significantly changed the economic environment for the
agricultural sectors in the CEEC (Erjavec et al., 2006). The economic conditions of the
Single market, adoption of the Common Agricultural Policy’s (CAP) mechanisms and the
convergence of domestic prices are a result of the integration processes that significantly
affected the agricultural sector.

The effects of market integration and the changes in policy instruments in agricultural
markets can be successfully analysed using Partial Equilibrium (PE) and Computable
General Equilibrium (CGE) models (Tongeren et al., 2001; Dominguez et al., 2008). CGE
models provide a general picture of national economies, with the specification of trade
relations between economies as well as the interaction between different sectors of the
observed economy, assessing the role and importance of agriculture in the overall economy,
with few details about the sector itself. PE models, on the other hand, place greater emphasis
on sector analysis, providing observations of the entire agricultural sector with multiple
activity levels, with more details on production and the policy instruments involved
(Salvatici et al., 2001).

The results of previous studies on the impact of EU accession on CEEC agricultural
sectors using PE (Czapla et al., 2002; Banse, 2003; Erjavec et al., 2006) and CGE models
(Jensen et al., 1998; Jensen & Frandsen, 2004) indicate a positive effect of the accession in
terms of the growth in the volume of agricultural production due to increased market prices,

the introduction of direct payments and a significant increase in farm investment support.
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The results of the simulations conducted by economic models showed certain changes in
production structure related to a stronger growth of the crop sector compared to the livestock
and dairy sectors.

Csaki & Jambor (2009) confirm the simulations conducted by economic models in
their research, where the results, which were based on data collected after the accession of
CEEC to the EU, indicate that the livestock and dairy sectors recorded weak growth or
stagnation. Several countries are an exception to this, showing a recorded growth of
production in the pork and poultry sectors, such as Poland, the Czech Republic and
Lithuania. By contrast, the accession to the EU had a mostly positive impact on the crop
sectors in most CEEC. Research conducted on the same topic ten years after CEECs joined
the EU confirms the aforementioned changes in the structure of agricultural production and
trends in CEEC (Csaki & Jambor, 2013).

During the pre-accession period and following Croatia's accession to the EU,
significant changes in agricultural markets were recorded as a result of changes in the
economic environment (Frani¢ & Ljubaj, 2015; Zraki¢, 2016). Since gaining independence
in 1990, Croatian agricultural policy can be divided into three stages. In the 1990s up to
2000, agricultural policy measures were focused primary on the reconstruction of production
facilities in specific areas devastated by war, along with establishing strong market price
support-based trade protection measures. The second stage in the 2000s was marked by a
rapid and strong increase of budgetary transfers based on coupled direct payments to various
agricultural sectors (see Table 2). The last stage, between 2010 and accession in 2013, an
intensive CAP harmonization period began with the introduction of decoupled payments
with strong historical components and a significantly shorter list of coupled direct payments.

The impact of accession on Croatia's agricultural sector was analyzed using PE and
CGE models before and after accession (Witzke et al., 2009; Lejour et al., 2009; Boulanger
etal., 2013; Phillipidis et al., 2015). The main findings of these studies indicate that Croatia's
accession to the EU will generally have a positive impact on the agricultural sector in a few
years. However, the results also suggest that a stronger growth of crop production is expected
in relation to livestock production, whereas a decline in production or stagnation is expected
in certain livestock sectors.

The aim of the paper is therefore to: I) define the changes in the agricultural sector
following Croatia's accession by analyzing historical data between 2010 and 2016, identify

whether they are similar/they correspond to the projections of previously conducted research
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and whether the changes that took place when other CEEC acceded to the EU are similar to
the Croatian case; IlI) analyse and compare the outlook (by 2030) for key Croatian
agricultural markets with that of other CEEC countries generated by the AGMEMOD PE
model, and compare the results with EU projections (European Commission, 2018). To
validate the results of the simulation, the outlook for Croatia was presented to domestic
market experts.

We expect that the trends in agricultural production and trade after Croatia's accession
to the EU will bear close resemblance to the patterns in the New Member States (EU 13). A
pattern of higher crop production growth and stagnation of livestock production is expected,
as a result of changes in price relations and policy instruments, as well as a comparatively

advantageous position of crop production versus livestock after the accession.

Macroeconomic indicators, prices and agricultural policy measures of the Croatian

agricultural sector before and after EU accession in 2013

The share of agriculture in Croatia’s gross domestic product (GDP) has constantly
been decreasing since 2005. The value of the total agricultural output first declined after
accession to the EU and began to recover in 2015 as a result of the stronger growth of crop
production, while livestock production has continued to decline slightly, as presented in
Table 1. This corresponds with the trend that occurred in CEEC after accession; after the
structural break that saw a decline in CEEC agricultural production, crop production and, to
a lesser extent, livestock production, increased (Erjavec et al., 2006). In Croatia’s near future,
the volume of agricultural production is expected to increase, with a stronger growth in crop

production, while some livestock sectors will also begin to recover.

Table 1. Macroeconomic indicators of Croatian agriculture before and after EU
accession

2013 change change

2005 2010 2011 2012 oS 2014 2005 2016 ShOe TETTE
Share of

agriculture 4.3% 4.2% 4,0% 3,8% 3,7% 35%  35%  35%  -2,38% -16,67%
in GDP (%)
GVA min

EUR 1116.48 1327.66 128338 117274 101430  798.35 89649  969.68  15.91%  -36.92%
(nominal)
Index of

agricultural 100 11466 11478 11248 97.91 83.09 8518 8824  12.79%  -29.94%
output in
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real value

2005 =

(100)

Share of

crop output

Coverage of

import by 56,93% 6250% 60,18% 6291%  57,87%  56,86% 61,02% 62,50% 891%  0.00%
export

Average

farm size 4,60 5,65 5,87 6,40 6,70 7,45 8,33 9,18  22.83%  62.48%
(ha)
Number of
large farms
(above
100ha)

GDP: Gross Domestic Product. GVA: Gross Value Added. Source: Authors’ calculations
based on available data from the Croatian Bureau of Statistics (CBS)

55.67% 62.10% 61.74%  63.52% 63.35% 59.78% 61.30% 62.99%  10.35% 1.42%

580 850 911 1045 1098 1275 1436 1624 46,55%  91.06%

Prior to the last phase of the EU accession process (2008-2010), most producer prices of key
agricultural products in Croatia were on average higher (10 - 12%) than EU 27 average
producer prices, except for oilseeds and cow’s milk, which were just below EU 27 average
producer prices (Figure 1). After the period of intensive CAP harmonization began in 2010,
Croatian domestic producer prices started to drop, especially in grain markets (10 -12%
below EU average producer prices) and to a lesser extent in livestock markets, where
domestic prices were approximately 5% higher compared to EU 27 average producer prices.
After joining the EU, Croatian crop prices remained 10 - 20% below average EU 28 producer
prices, while the prices of beef and veal, pork and cow's milk remained approximately 5-6%
higher than EU 28 prices.
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Figure 2. Comparison of Croatian 3-year average producer prices with EU 28 3-year
average producer prices, for the period 2008-2016. EU 28 average producer price = 100.
Source: Authors’ calculations based on available OECD statistics and data from the
Croatian Bureau of Statistics (CBS)

These price developments prior to and after the accession show that Croatia was somewhat
different in terms of price levels than most CEEC countries during their accession period. In
most other CEECs, crop and livestock prices in the pre-accession period were 10-20% and
20-35%, respectively, below average EU producer price levels. After accession, quick
adjustment took place. Only Hungary, Romania and Slovenia kept prices close to EU levels
and this led to minimal price adjustment for producers (Csaki & Jambor 2009), which is
similar to Croatia’s case.

Before Croatia joined the EU (Table 2), agricultural support was strong. A large share of this
support was related to producer support in the form of coupled direct payments (such as CAP
1% Pillar measures), while rural development (such as CAP 2" Pillar measures) received less
support. Since its accession, Croatia has applied a regional model of direct payments, the

Single Payment Scheme (SPS), with a strong historical component.
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Table 2. Allocations for agricultural policy measures (divided as CAP 15t and 2. Pillar)
in total before and after Croatia‘s EU accession (2005 = 100)

change ’05-  change "10-

2005 2010 2016 10 16
Market and direct 305.4 387.4 4234
producer support
measures +26.85% +9.29%
2005=(100) and in 100 126.85 138.64
min EUR
Structural and rural 20,05 110,5 216,0
development
measures +451.12% +95.48%
2005=(100) and in 100 551.12 1002.49
min EUR

Note for 2005: Author’s own assessment based on publicly available data and internal
documents of the Ministry of Agriculture Source: Ministry of Agriculture

The production focus of the current distribution of envelope for direct payments is presented
in Table 3. In addition to payments under the CAP, in accordance with the Accession Treaty,
farmers receive state aids, which are not part of the CAP, for a period of three years after
accession, in the total annual amount up to 22.3 million EUR. State aids are payments in
highly sensitive sectors for olives, olive oil, tobacco, dairy cows and breeding sows. The
current amounts and distribution of envelopes provide stronger financial support for crop

production as compared to livestock production.

Table 3. Distribution of financial envelope for direct payments in measures in 2016 for
Croatia

Direct payment measures in min.

Name of measure or priority EUR

Basic payment 185.942 43.00%
Green payment 129.728 30.00%
Redistributive payment 43.243 10.00%
Young farmers 8.649 2.00%
Voluntary coupled supports (milking cows, beef

fattening, suckler cows, sheep and goats, 64.863 15.00%
vegetables, fruit, sugar beets and protein crops)

TOTAL 423.425 100%

Source: Ministry of Agriculture
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Material and methods

The AGMEMOD (Agriculture Member State Modelling) model is an econometric,
dynamic, multiproduct, multi-country partial equilibrium (PE) model. The main purpose of
the model is to produce medium-term projections or market outlooks for key agricultural
products by 2030. The modelling strategy uses the bottom-up approach, based on country-
level models, using a common country model template, which are combined into a composite
EU model (Chantreuil et al., 2012). The Member State model is composed of commodity
market sub-models (for grains: soft and durum wheat, barley and corn; for oilseeds:
rapeseed, soybean and sunflower; for livestock and meat: cattle, beef, pigs, pork, poultry,
sheep and mutton; and for milk and dairy products: cheese, butter, whole milk powder and
skimmed milk powder), where each commodity market is based on annual time-series data.
In the case of Croatia, the data range from 1995 to 2016 and are compiled mainly from
national sources (Croatian Bureau of Statistics and Ministry of Agriculture). The database
covers data on production, food and feed consumption, imports and exports in the form of
market balance sheets.

Commodity markets are modelled as interrelated in such way that they reflect the
competition between different products for resources, various interactions between crop and
livestock markets, etc. Supply and demand, international trade and prices are endogenously
determined in the commodity market sub-models (Chantreuil et al., 2012). Country-specific
models demonstrate changes in the behaviour of economic stakeholders (producers and
users), changes in exogenous data (macroeconomic variables, technical progress, policy
instruments) and prices. Using sets of econometrically estimated equations, the model
generates projections of endogenous variables from exogenous and endogenous data.

The policy-harmonized approach (Salputra et al., 2011) used in the model equations
includes 2015-2020 CAP measures (SPS regional payments and coupled payments; see
(Table 4). Regional and coupled payments, as well as state aid payments for Croatia, are
recalculated and included as policy price add-ons to the producer price for a specific
commodity, in order to form the reaction price that affects production levels, areas harvested,
average slaughter weights, and so on. Rural development support is not included in the
model, because these types of models cannot include second pillar support. Examples of
econometrically estimated equations used in commodity market sub-models of the

AGMEMOD country-level models are presented in general terms.
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Crop policy price add-on equation:
pree; = ((cpm * cptj/max(ahe_y,;) + (rpm * rpt./max(ah;_y j))/yield,_, 1)

Where:

cpm and rpm = multipliers of coupled and regional payments

cpt = ceiling for total coupled payments envelope for crop culture j
rpt = regional payments envelope

ah = area harvested for crop culture j

Livestock policy price add-on equation:
preg; = (cpm * cpty;/ccte_y;) + (rpm x rpte)/ahe_y /tde_1)/slwy; )

Where:

cpm and rpm = multipliers of coupled and regional payments

cpt = ceiling for total coupled payments envelope of animals in group i

rpt = regional payments envelope

cct = number of animals in group i

Itd = average livestock density

slw = average slaughter weight of animals in group i

The multipliers determine effects on the specific producer price where different effects of
coupled (cpm) and decoupled regional payments (rpm) are taken into account. The multiplier
coefficients present the share of particular support in reaction prices or expected gross
margins. Coupled payments exert a greater influence, because they directly support specific
commodities therefore multiplier coefficient for fully coupled production is set at 1.0, and
for regional payments it is set at 0.3.

Crop equation examples:

Land allocation for crop sub-models (grains and oilseeds) is determined in a two-step
process. The first step implies that producers are expected to allocate their total land area to
the culture groups (i) for grains and oilseeds. Then, in the second stage, the shares of the
land areas allocated to grains and oilseeds are allocated to each culture j belonging to the
corresponding culture group (i). Thus, the total area harvested equation for grains and

oilseeds sub-models can be expressed as:
ah;, = f(pi],t_l,+prci],t_1),ahl,t_1,V) j=1..n ,l=1..,3 i #l (3

Where:
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ah = area harvested in year t for culture group i

p = real price in year t —1of culture j belonging to the culture group i

prc = change in price reaction in year t-1 of culture j that belongs to the group culture i, as
on the principle of effective prices as Jongeneel (2003) proposed.

V = vector, indicating an exogenous variable that can affect the harvested area groups and
cultures

To determine the share of the culture k belonging to the culture group i (sh{-ft) , the following

equation is used:

Shgc,t = f(pi],t—yShg(,t—l) j,k =1,..,n (4)

The equation for the yield of a particular culture k in the culture group i is expressed as:

% = f(l . +orel DL V) ji=1,..,n (5)

Where:

r = yield per hectare of culture k that belongs to the culture group i

p = real price for the year t-1 of culture j

prc = price reaction change in year t-1 of culture j that belongs to the group culture i

V = vector, meaning an exogenous variable that can affect the yield of the culture k
Livestock equation examples:

The structure of the livestock and meat sub-model may vary, but its general structure is
similar to crop equations, therefore ending breeding numbers of animals can be expressed

as.

cctyy = f(CCti,t—p (pit + preie), V) i=1,..,n (6)

Where:

cct = ending number in year t for breeding animal i

p =real price in year t-1 of the animal i

prc = price reaction change in year t of the animal i considered

V = vector, meaning an exogenous variable that can affect the ending numbers (i.e. specific
national policy instruments)

The number of animals produced by the breeding animals can be expressed as:

Spric = f(CCti,t—liypai,t) i=1,..,n (7

Where:

60



Kranjac, D., Zmai¢, K., Grgi¢, 1., Salamon, P., Erjavec, E. (2020.a): Accession impact and outlook for
Croatian and EU crop and livestock markets

spr = number of animals produced from breeding herd
ypa = yield per breeding animal concerned
Within each animal species i there may be m categories of slaughter j. The number of

animals in animal species i that are slaughtered in slaughter category j can be expressed as

kttij’t = f(cctjt, pi,t,zi]’t, V) i=1,..,n j=1,...m (8)

L

Where:

ktt = number of animals slaughtered in category j of animal species i in year t

cct = ending number of animals in year t

p = real price in year t of the animal i

z = endogenous variable that represents the share of different categories of animals
slaughtered for the animal species concerned

V = vector of exogenous variables

The average slaughter weight in animal species i can be expressed as:

slwye = f(swie_1, 2], (Pie +Prege), V) i=1.,n j=1,..m (9

Total meat production from animal species i is derived as the product of the average
slaughter weight, multiplied by the total slaughter in that culture, which can be expressed as:

ktt,, = ¥ ktt], i=1.,n j=1,...m (10)

Trade equation examples:
Imports (Im) and exports (Ex) equations both for crop and livestock commodities can be

expressed as:

Imf, = f(PRf,, DU, . Imf._)) (11)
Ex}, = f(PRE, DU}, Ex{_)) (12)
Where:

Im and Ex = imports and exports of culture k in the group culture i for year t

PR = production of culture k in the group culture i for year t

DU = domestic consumption of culture k in the group culture i for year t

The prices of each agricultural product are defined differently, depending on of whether the
national product market is a key market with a key EU price or not. Since agricultural
products in Croatia do not have production that affects the European price, the equilibrium
price in the Croatian market for all products is expressed as:
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Pit = f(KPi,t» Dit—1,SSTie, KSsTis, V) i=1,..,n (13)

Where:

p = Croatian price of commodity i in year t

Kp = key price of commodity i in same year t

ssr = self-sufficiency ratio of Croatian commodity i in year t

Kssr = self-sufficiency ratio of the same commodity i in year t in the EU market

V = vector of exogenous variables that may affect the Croatian domestic price of commodity
I.

Further details on the AGMEMOD maodelling approach and equations can be found in
Salamon et al., (2008); Erjavec & Donnellan, (2005); Chantreuil et al., (2005.)

Econometric behavioural equations were estimated using appropriate econometric
methodology as described by the general rules of the AGMEMOD modelling approach
(Hanrahan 2001). However, due to shorter time series data (1995-2016) compared to other
countries (1973-2016), occasional poor national data quality, structural breaks in production
caused by policy changes and the economic crisis, econometrically estimated equations for
the Croatian model had to be calibrated to represent supply and demand responses with
theoretical requirements, biological constraints, and standard statistical tests. After the
Croatian model was calibrated, it was validated in two steps. In the first step, an expert in
agricultural market economics (agricultural economist) check the consistency of the
estimated behavioural equations. In the second, two domestic commodity market experts
were included in addition to the agricultural economist, one specialising in crop markets and
the other in livestock markets. The experts examined the provisional model baseline
simulation results and provided feedback on the model’s projections.

The authors developed the Croatian country-level model according to the AGMEMOD
modelling approach, which is now an integral part of the EU 28 model, and from which the
results of the Croatian medium-term outlook of key agricultural markets were derived. The
aggregated EU outlook results presented in the paper, which were used for comparing the
development of key agricultural markets with Croatian markets, are taken from the
AGMEMOD project partnership (AGMEMOD v8.0 from April 2018).

The Croatian and EU agricultural outlooks were modelled under baseline assumptions
that the average weather conditions for the period 2016-2030 will be the same as in the

period 2000-2016; that there will be no major shocks in agricultural commodity markets
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(breakdowns) and that the existing structure of CAP (2015-2020) measures will remain in
place up to 2030. The model simulations, i.e., the outlook for crop and livestock production,
yield and net trade for Croatia, were compared to the EU 13 and EU 15 aggregated
simulation results.
The results are presented in tables showing pre-accession historical data from the beginning
of the intensive CAP harmonization period in Croatia in 2010, while from 2016 onwards,
model simulation results are presented. Historical data on the main Croatian agricultural
markets were taken from the Croatian bureau of statistics (CBS) and compared with
previously conducted research projections regarding the impact of other CEE countries’
accession to the EU. Furthermore, historical data on average Croatian producer prices prior
to accession were compared to EU 27 average producer prices, while post-accession data
were compared to EU 28 average producer prices. Croatian average producer prices were
taken from CBS statistical data (2008-2016), while EU 27 and EU 28 average producer
prices were acquired from the OECD statistical database (2008-2016).
Results
Crop results

The model simulation results, i.e., the outlook projections for crop markets, generally
show positive growth patterns of production yield and net trade across the EU as well as in
Croatia (Table 4). The simulated positive pattern developments of crop markets are more
pronounced in the EU 13. In particular, we can observe differences between the EU 13 and
the EU 15 in production growth patterns in grains and sunflower markets by 2030. Higher
increases in production levels of soft wheat (16%), corn (25%), barley (16%) and sunflower
(18%) in EU 13, compared to EU 15 increases (10%, 15%, 6% and 9%, respectively), are
expected by the end of the simulated period. The main reason for such developments lies in
the increase of yields in New Member States due to technological changes, availability of
investment supports, and changes in land use concentration (the productivity increase is
related to larger, more efficient farms). Meanwhile, in the same period, grain and oilseed
areas remain relatively stable in the EU 28 (Salamon et al., 2019). Given the expected
positive production patterns, the Croatian and EU 13 aggregated results indicate that those
Member States will remain net exporters of crop commodities, and their net export is

expected to keep increasing up to 2030.
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Table 4. Outlok of crop market development in the EU and Croatia up to 2030

2010 2016 2030 .o 9IS 2010 2016 2030 oM. A
Soft wheat Rapeseed
Production (1000 t)
EU 15 958483 983410 108362.8 3% 10% | 141759 124669 128449  -12% 3%
EU 13 320216 452919 524968  41% 16% 6434.6 76348 78387  19% 3%
Croatia  674.7 957.6  1029.85  42% 8% 33.1 1130 13032 241% 15%
Yield (t/ha)
EU 15 6.6 6.8 7.2 3% 6% 3.4 3.2 3.8 -8% 19%
EU 13 3.7 47 5.4 27% 15% 2.2 2.9 3.0 35% 3%
Croatia 4.0 5.7 6.4 43% 12% 2.0 31 35 55% 13%
Net trade (1000 t)
EU 15 140.9 10921 27004  675% 147% | -5064.4 -7439.3 -5784.8  -47% 22%
EU 13 124062 251013 306156  102% 22% 2503.8 29629  3463.8  18% 17%
Croatia 2945 576.7 640.56 96% 11% 5.2 44.1 478 748% 8%
Corn Sunflower seed
Production (1000 t)
EU 15 358376 318553 367674  -11% 15% 2931.6 24051 26110  -18% 9%
EU 13 241090 292233 364204  21% 25% 40412 6060.1 71291  50% 18%
Croatia 2067.80 21545  2576.0 4% 20% 61.8 1106 1666 79% 51%
Yield (t/ha)
EU 15 9.2 9.4 10.5 1% 12% 18 1.6 1.7 -13% 11%
EU 13 5.4 5.7 6.8 5% 20% 1.9 2.3 2.5 24% 6%
Croatia 7.0 8.5 10.3 21% 21% 2.3 2.7 3.5 17% 30%
Net trade (1000 t)
EU 15 -15990.6 -24469.9 -28346.9  -53% -16% | -1551.1 -2832.5 -2969.6  -83% -5%
EU13 87481 115821 163885  32% 41% 17405 25283 28565  45% 13%
Croatia  119.1 424.2 11035  256% 160% 27.1 34.4 79.3 2% 131%
Barley Soy

Production (1000 t)
EU 15 433513 484648 512838  12% 6%
EU13 97626 11691.0 135153  20% 16%
Croatia  172.4 263.2 264.15 53% 0% 1536 2441 3746 59% 53%
Yield (t/ha)
EU 15 4.7 5.1 5.4 8% 5%
EU 13 3.2 4.1 4.9 30% 18%
Croatia 3.3 47 5.2 42% 11% 2.7 3.1 35 15% 13%
Net trade (1000 t)
EU15 31837 86763 85340  173% 2%
EU13  -1121 554.9 22270  595% 301%
Croatia  -82 0.4 5.0 105%  1155% 50.8 1539 2119  203% 38%

Source: elaborated by authors according to AGMEMOD v8.0 model results

For the two main crop cultures in Croatia (corn and soft wheat), historical data (2010—

2016) show production growth patterns similar to those of the EU 13. The model simulation
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results indicate the continuation of similar growth patterns, especially for corn, where a 20%
production increase in Croatia and a 25% increase on the EU 13 aggregate level is expected
by 2030, mainly driven by an increase in yields. The production of barley is expected to
stagnate in Croatia in the projected period, as opposed to the EU 13 and EU 15, where the
positive production trend continues. Barley is primarily used in livestock nutrition, but
because of the decline and projected negative trends in the number of breeding animals of
the Croatian livestock sector, its production is expected to stagnate. The EU outlook results
also indicate another trend in crop production, which is related to the growth of oilseeds
production slowing down in the next decade in the EU 28, but to a lesser extent in the EU
13.

In contrast, in Croatia, the area sown with oilseeds, especially soybean, is expected to
increase. Namely, economic and natural conditions (higher profitability and climate) favour
the increase of areas sown with oilseeds in Croatia (Zmaic et al., 2014). Projections for the
rapeseed market remain uncertain because of the uncertainty in the biodiesel market;
however, under the baseline approach, the results show a 15% increase in production in
Croatia and a 3% production increase in the EU. Sunflower seeds are a culture that is
predominantly grown in the southern Member States, so it is not surprising that production
growth by 2030 is stronger in the EU 13 (18%) than in the EU 15 (9%). Croatia is in the top
three countries in sunflower seed yield in the world, as the average yield of 2.52 t/ha in
Croatia is 53.96% higher than the average yield of other EU Member States (Zmai¢ et al.,
2014). Modelling results suggest that with a further increase in yields, Croatian sunflower
seed production may increase by 51% up to 2030. Unfortunately, there are no aggregated
EU results for soybean, therefore, the comparison of market trends in Croatia and the EU is
not possible. As for the prospect of the soybean market in Croatia, a production growth of
up to 53% is expected, as a result of the increase in the sown area by 2030. The reason for
this can be found in the prices of key crop markets. On average, during the pre-accession
period and the period after the accession, the prices of grains (except barley) dropped by
approximately 15% below the EU 28 average producer prices, while the prices of oilseeds

remained closer to the EU 28 average producer prices, especially for soybean and rapeseed.

Livestock results
The simulation results for livestock production in the EU indicate different meat production
patterns between the EU 15 and EU 13 (Table 5). Meat production in the EU 15 is generally
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expected to stagnate, showing a decline in beef and veal (-5%) and pork (-2%) production,

and a slight increase in poultry (2%) and lamb and mutton (5%) production by 2030, while

EU 13 results indicate a steep decline in beef and veal (-21%) production and a slight

increase in pork production (5%). On the other hand, poultry and lamb and mutton

production in the EU 13 is expected to increase by approximately 20% by the end of the

simulated period. Production patterns in the dairy sector are similar in Old and New Member

States, which is not the case for Croatia. The dairy sector is expected to grow in milk and

cheese production in the EU, even though the numbers of dairy cows are stagnating or

declining slightly. In the EU 15 and EU 13, the growth of milk production is owed to an

increase in milk yields. However, there will still be a substantial gap in milk yields between

the EU 15 and EU 13.

Table 5. Outlook of the livestock market development in the EU and Croatia up to 2030

giff. giff diff.  diff.
2010 2016 2030 1016 '16-30 2010 2016 2030 "13%-
Beef & veal Pork
Production (1000 t)
EU 15 7208.1 6858.0 6539.0 -5% -5% | 19339.0 20142.4 197823 4% -2%
EU 13 908.4 1021.8 803.6 12% -21% | 35640 36127 3790.0 1% 5%
Croatia 62.9 44.8 35.2 -29% -21% 147.6 111.4 1405  -25% 26%
Net trade (1000 t)
EU 15 -423.7 -507.0 -441.0 -20% 13% | 27619 39262 35619  42% -9%
EU 13 355.8 446.3 2955 -25% 34% -946.1  -1122.7  -8588  -19% 24%
Croatia 2.7 -8.4 -27.9 211%  -232% | -51.8 -93.8 782  -81% 17%
Poultry Lamb & mutton
Production (1000 t)
EU 15 9521.4 10686.5 10881.0 12% 2% 831.2 803.7 843.7 -3% 5%
EU 13 2609.4 3797.2 4472.8 46% 18% 117.5 128.1 152.9 9% 19%
Croatia 60.2 64.0 88.1 6% 38% 6.7 5.5 6.8 -18% 24%
Net trade (1000 t)
EU 15 99.4 -391.2 -818.0  -494%  -109% | -2459  -1763  -2304 28% -31%
EU 13 259.8 1010.2 1560.7 289% 54% 27.7 44.2 63.8 60% 44%
Croatia  -13.5 -14.6 -7.3 -8% 50% 0.06 0.06 0.1 -8% 82%
Cow’s milk Cheese
Production (1000 t)
EU 15 122127.8 134016.7 1502140  10% 12% | 8064.2 84945 97033 5% 14%
EU 13 247069 268952 312735 9% 16% 1279.6 15338 20025  20% 31%
Croatia  799.9 691 555.7 -14% -20% 29.1 36.1 41.4 24% 15%
Yield (t/ha)
EU 15 7.0 7.3 8.2 5% 12%
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EU 13 4.9 5.6 7.2 15% 29%

Croatia 3.8 4.6 6.1 20% 34%

Net trade (1000 t)

EU 15 556.5 669.4 1062.0 20% 59%
EU 13 30.5 25 60.8 -92% 2335%
Croatia -9.9 -18.5 -12.7 -87% 31%

Source: elaborated by authors according to AGMEMOD v8.0 model results

The development of negative trends in beef and veal production will continue in
Croatia. A decline in production up to 21% is expected, which is identical to the simulated
results of the EU 13. The New Member States will retain their net exporters’ status, while
Croatia will have to import more beef, since the demand for beef is expected to increase with
the rise of income by 2030. Croatian pork, lamb, sheep and poultry markets are, on average,
expected to increase in production volumes by 25% or more, but these results can be
interpreted to show that these markets are recovering somewhat from the structural breaks
caused by the economic crisis and the EU accession. Croatia will not be self-sufficient in the
production of pork and poultry any time soon and will remain their net importer.

The Croatian dairy sector has been in stagnation for more than a decade, and the negative
trends were deepened by the economic crisis and the accession to the EU single market.
Because of the long-term weak competitiveness of the sector, the number of milk suppliers,
the number of dairy cows and the quantity of delivered milk have decreased since 2005 by
more than 50%. The dairy sector is not expected to recover soon, and the simulation results
indicate a further decline in the numbers of dairy cows and volume of milk production, unlike
in the EU. The Croatian cheese market is expected to continue its moderate production
growth pattern, but it is not expected that Croatia will meet the self-sufficiency levels of
cheese production by the end of the simulated period.

Discussion

The historical data of key markets is presented in order to analyse the impact of the
accession on the Croatian crop and livestock sectors. The initial decline in the output of
agricultural production was observed after Croatia acceded to the EU. After a few years of
adjustment, the agricultural output began to recover from its initial decline. The main reason
for changes in key Croatian agricultural markets are price developments and technological
progress simulated by yield growth. Due to approximately equal levels of policy support

prior to EU accession, the introduction of CAP policy instruments did not have a very
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significant effect on the results for the key Croatian agricultural markets. However, because
of the extension of decoupled measures, its role is significant in terms of production structure
changes, the increase of crop production and the stagnation of livestock production. Similar
trends were observed in the rest of the New Member States after their accession to the EU
(Csaki & Jambor, 2009).

The reason for higher crop production growth patterns is that the New Members States
are catching up to the Old Member States in productivity levels per hectare, and not because
of an increase in sown areas. According to historical data and the AGMEMOD results, the
sown area in in the EU has not changed significantly the last few years, and it is not expected
to change by 2030 (Salamon et al., 2019). However, historical data show that, on average,
Croatia had higher crop yields than the EU 13 prior to EU accession. The increase in yields
shows similar values, especially in the simulated period (2016-2030).

Market experts agreed with the model simulations related to productivity growth.
However, they pointed out that an increase in oilseeds-sown areas is not likely, mainly
because they expect a stronger decrease in the rapeseed-sown areas because of the instability
and insecurity of the biofuel market, where rapeseed is mostly used. Furthermore, market
experts do not expect an increase in sunflower-sown areas, because Croatia has only one
crushing factory, and when its capacity fills, the rest is exported; but since sunflower seed is
a voluminous good, it is more expensive to export. The differences in prognosis and model
simulations occur due to the limitation of the model and the impossibility to fit all the
complex factors that occur in the agricultural markets in its projected variables

Meat production patterns in the EU 15 are expected to continue stagnating or even
decline in production volume by 2030. This can be explained by changing consumer
preferences in the direction of limiting meat intake (vegans, vegetarians and flexitarians) and
citizens' attitudes toward animal husbandry (Salamon et al., 2017). In addition, higher
production costs are observed in the livestock sector in the EU 15; in the poultry sector, for
example, the production costs of broilers and slaughtering are cheaper in the EU 13 (Van
Horne, 2017). Compared to the general production trends in the EU, the Croatian outlook on
meat production shares similar production patterns observed in the EU 13. Pork, poultry,
lamb and mutton sectors in Croatia are expected to recover, while dairy and beef sectors will
continue to decline until the end of the simulated period. The decline in the number of cows
and calves, which is due to unattractive and uncompetitive domestic cattle production (Grgi¢

et al., 2016), is the reason for the negative trends in Croatian beef and veal production. The
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production of pork in Croatia began to recover in 2016 (Kralik et al., 2017), and positive
developments are expected until 2030. Similar results can be observed in the positive
production trends in the lamb, sheep and poultry markets (Kranjac et al., 2019) in Croatia,
which will follow the expected positive trends in the New Member States.

The dairy sector is expected to have positive effects from increasing milk yields
(Zraki¢ et al., 2015), which could go up by 34% (Table 5.) by 2030, since Croatia entered
the EU with modest milk yield figures. According to data of the Ministry of Agriculture,
there were 12,639 milk producers in 2013 that delivered 504 million kg of milk to dairies,
which is an average of approximately 40,000 kg of milk per producer. In 2016, there were
8,371 milk producers that delivered 490 million kg of milk, which is an average of
approximately 59,000 kg of milk per producer (Ministry of Agriculture, 2018). The reason
for the strong milk yield increase is that small, inefficient and uncompetitive farms are
exiting the dairy sector, while larger, more efficient dairy farms take over milk production,
as can be seen from the fact that, in three years, the average delivered quantity of milk per
producer increased by 48%. However, this increase in milk yields is too small to compensate
for the decline in the number of dairy cows; therefore, it is expected that production will
decline by 20% up to 2030.

The prognosis of market experts confirmed simulated positive trends in Croatian
poultry, pork and lamb and mutton sectors. They agreed with the simulated decline in beef
and milk production and state that Croatia has many natural potentials; sufficient domestic
plant production at relatively low prices for fodder, lower labour costs than in most EU
Member States, and the availability of funding from rural development funds. However, one
of the market experts remained conservative in his prognosis on the Croatian livestock
sector, indicating that the expected recovery will not mean a stronger growth of the overall
livestock production volume. The reason for this is that, prior to the EU accession, many
livestock sectors were highly uncompetitive with a need for high capital investments,
especially in the beef and dairy sector, as well as a lack of labour force due to the rural
population’s immigration to Western European countries and the inefficient drawing of
funds from rural development funds. Market experts noted that the anticipated changes of
CAP instruments after 2020 would have a strong impact on the development of the livestock
sector in Croatia, and that production focused measures would be of more importance in the

development of livestock production.
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The structural changes and trends related to stronger growth patterns of crop
production compared to livestock production, which were found in the historical data
analysis of Croatia and the EU 13, were confirmed by the outlook simulations and experts’
opinions. The positive trends of the crop market are a result of the higher expected growth
in yields. Many more similarities in future market developments between Croatia and the
New Member States have been found by comparing the Croatian simulation trends with EU
15 and EU 13 agricultural markets. Similarly, in the forthcoming period, the growth of
livestock production in Croatia is expected to be sluggish, which is similar to what happened
in other CEEC after their accession to the EU.

In general, compared to other research, our results are more similar to Witzke et al.
(2009) and Phillipidis et al. (2015); the former was carried out with the CAPSIM (PE) model,
showing overall positive effects of the accession on the agricultural sector, particularly on
crop markets and livestock markets, with the exception of the pork market, whereas the latter
was carried out through the MAGNET (CGE) model, which showed positive effects on
grains and oilseeds markets, stagnation in the pork market, and a negative effect of the
accession on red meat and milk markets, which corresponds with our results more. But the
levels of details describing the effects of the accession on a particular commodity are much
higher in this research, which was carried out with a PE model, while the CGE model results
used in other study were highly aggregated and more focused on the impact of agri-food
sector changes on Croatia’s overall economy. The research of Boulanger et al. (2013) reports
that after accession to the EU, the value of production decreases for almost all major
branches (-5,4% in aggregated values for the agri-food sector), without reporting which
particular commodity markets decrease in production volume. Lejour et al., (2009) used a
similar (CGE) approach and reported similar findings.

In this research, we used a partial equilibrium approach and the AGMEMOD
modelling tool to simulate an outlook for key Croatian agricultural markets up to 2030. The
Croatian model has been derived from, maintained and updated on the base of country-
specific knowledge on market and policy instruments and the common country model
template using standard AGMEMOD modelling procedures (Chantreuil et al., 2012, Bartova
& M’barek, 2008). This bottom-up approach gives a unique advantage over other models,
since they are maintained within either one or a small number of institutions. The model
allows for the implementation of specific national policies to be linked to a particular

product, thus reflecting detailed representations of relationships between policy instruments
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and agricultural commodity supply and demand in a particular Member State. Despite
AGMEMOD’s positive sides, there are drawbacks in its modelling approach. The model is
market-focused and incapable of incorporating new types of agricultural supports introduced
in the last two decades of the EU Common Agricultural Policy reforms, such as rural
development measures and agri-environmental and climate policy instruments. In addition,
the AGMEMOD tool does not include the stochastic dimension in its projected variables.
Volatile changes are frequent and normally occur in agricultural markets (structural breaks,
market shocks, sudden drops in prices); therefore, the model needs to be further improved
by implementing a stochastic simulation approach and incorporating income-, environment-
and climate change-related targets of policies, which remains an important challenge for
model builders in the future. The experience of building the Croatian model in AGMEMOD
also opens the discussion about limits related to data quality for modelling. The data gathered
by the national Bureau of Statistics can often be distorted and inaccurate, which affects the
modelling results.

Furthermore, new CAP policy instruments in will be implemented in the EU after
2020, which will inevitably change the conditions on agricultural markets. The new CAP
will have much more flexibility for Member States, which will be able to choose their own
direction and focus on specific policy measures through the national Strategic CAP plans.
The most anticipated changes for the future of the CAP are the convergence of direct
payments, a stronger focus on environmental and climate policy support schemes and
strengthening certain policy elements, such as risk management, knowledge transfer,
generational renewal and specific territorial support (EC proposal COM/2018/392, 2018).
Therefore, agricultural sector analyses in the future will have to be carried out with a broader
range of quantitative tools with different approaches, which will include CGE, PE and farm-
level model approaches.

Our analysis of historical data on the Croatian agricultural sector (2010-2016) shows
an initial decline in the output of agricultural production and changes in the production
structure (stagnation of livestock production and increase in crop production). The positive
effects of EU integration took place after a few years of adjustment, mainly driven by prices
on the single market, and to a lesser extent by the introduction of CAP instruments. Since
approximately equal levels of policy support existed in the agricultural sector prior to EU
accession, the introduction of CAP instruments only had a modest impact on the main

Croatian agricultural markets, but it did affect the production structure in favour of crop
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production due to the switch to decoupled measures. The impact of EU accession on the
Croatian agricultural sector shows many similarities with prior research on the impacts of
EU accession on the agricultural sectors of other CEE countries (changes in production
structure and in several cases initial decline in production output, Csaki and Jambor (2009)).
Croatia’s case can especially be related to neighbouring CEE countries (Hungary and
Slovenia), where producer prices were also close to EU levels prior to accession.
Simulations of future market developments comparing Croatian simulation trends
with EU 15 and EU 13 agricultural market outlooks up to 2030 indicate many similarities
between Croatia and other New Member States. Simulation results and expert opinions
confirm a slow recovery of livestock production, while strong growth patterns of crop
production are expected in Croatia, which resembles the other CEEC’s post-accession
situation.
The combination of two approaches used in this paper, i.e. comparison of historical data with
previous research and PE agricultural market modelling, provides a comprehensive overview
of the impacts of EU integration on a new Member State’s main agricultural markets. As
future EU enlargement envigases integration of Western Balkan countries and Croatia is the
only country from this region to have acceded so far, we believe that using similar
approaches in future research could provide insight into what can be expected from further

EU enlargements in the Western Balkans.
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SIMULACIJA GLAVNIH AGRARNO-POLITICKIH POKAZATELJA TRZISTA
GOVEDPEGA MESA U REPUBLICI HRVATSKOJ AGMEMOD MODELOM
PARCIJALNE RAVNOTEZE
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SAZETAK

Srednjorocna simulacija razvoja glavnih agrarno-politickih pokazatelja triista govedega mesa u Hrvatskoj
do 2030. godine izradena je putem modela parcijalne ravnoteie AGMEMOD (AGricultural MEmber State
MODeling). Rezultati modela do kraja simuliranoga razdoblja, uz pretpostavku nastavka postojeéih mjera i
instrumenata Zajednicke poljoprivredne politike, potvrduju razvoj negativnih trendova u sklopu triista
govedega mesa uocenih pregledom povijesnih podataka. Do kraja simuliranoga razdoblja olekuje se
smanjenje ukupnoga broja goveda za 8,63 % i proizvodnje govedega mesa za 24,46 %, dok domada potro$nja
raste za 25,91%. Negativni proizvodni pokazatelji uz rastu¢u domacu potrosnju mogli bi uzrokovati rast
uvoza govedega mesa za 82,68 %, uz stupanj samodostatnosti od 49% do 2030. godine. Cijena govedega mesa
od ulaska Hrvatske u Europsku uniju je stabilna, te se stabilan razvoj, uz blagi trend smanjenja, ocekuje do
kraja simuliranoga razdoblja.

Kljucne rijeci: simulacija, model parcijalne ravnoteZie, AGMEMOD, triiSte govedega mesa, Hrvatska

uvoD

Integracijski procesi i ulazak Hrvatske u Europsku uniju uzrokovali su promjene na trzistima
poljoprivrednih proizvoda, koje su se odrazile kroz strukturne promijene sektora agrara. Uzroci
promjena trzista poljoprivrednih proizvoda leze u izmjeni politicko-ekonomskih uvjeta, odnosno
prilagodbom poslovanja jedinstvenome trziStu Europske unije (EU) uvodenjem neposrednih
mehanizama potpora (regionalnoga modela izravnih pla¢anja i mjera ruralnoga razvoja) u sklopu
Zajednicke poljoprivredne politike (ZPP) i konvergencije domacih cijena (Kranjac i sur., 2019.).
Makroekonomske analize klju¢nih trziSta poljoprivrednih proizvoda, koje ukljucuju analize i
simulacije klju¢nih agrarno-politickih pokazatelja poput domace potrosnje, proizvodnje, prinosa,
uvoza, izvoza i cijena, imaju posebno znacenje prilikom donoSenja odluka nositeljima agrarne
politike (Matthews, 2018.).

Danas postoje brojni makroekonomski modeli koji predstavljaju suvremene sofisticirane alate putem
kojih se provode analize i simulacije pojedinih gospodarskih grana i trzista drzave ili regije.
Opéenito, naj¢esce koriStene makroekonomske modele u svijetu i na razini EU-a mozemo podijeliti
na modele opce ravnoteze (GE-general equilibrium) i modele parcijalne ravnoteze (PE-partial
equilibrium). Modeli parcijalne ravnoteZe pruzaju daleko vise detalja o klju¢nim agrarno-politi¢kim
pokazateljima i politickim instrumentima od modela opCe ravnoteze, pa se stoga ¢esto primjenjuju u
istrazivanja u kojima se analizira ili simulira pojedino trziSte poljoprivrednih proizvoda (Salvatici i
sur., 2001.; Dominguez i sur., 2008.). O vaznosti provedbe makroekonomskih istrazivanja i
simulacija trziSta poljoprivrednih proizvoda putem ekonomskih modela na globalnoj i nacionalnoj
razini idu u prilog objavljena brojna istrazivanja (Erjavec i sur., 2006.; Boulanger i sur., 2013.; Zraki¢
i sur., 2015.; Salamon i sur., 2017.; Kranjac i sur., 2019.).

(1) David Kranjac, dipl. ing. agr., prof. dr. sc. Krunoslav Zmai¢ (kzmaic@fazos.hr), prof. dr. sc. Ivan Stefanié,
Sanja Jeli¢ Milkovi¢, mag. ing. agr., izv. prof. dr. sc. Nikola Raguz - Sveuciliste Josipa Jurja Strossmayera u
Osijeku, Fakultet agrobiotehnickih znanosti Osijek, Vladimira Preloga 1, 31000 Osijek, Hrvatska (2) Prof. dr.
sc. Emil Erjavec - Univerza v Ljubljani, BiotehniSka fakulteta, Jamnikarjeva ulica 101, SI-1000 Ljubljana,
Slovenija
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Poljoprivredna proizvodnja Hrvatske u odnosu na pretpristupno razdoblje povecala se koli¢inski
(2,6%); medutim, u razdoblju od 2000. do 2017. godine doslo je do smanjenja stoCarske proizvodnje
za 8,8%, $to se prvenstveno odnosi na govedarstvo i svinjogojstvo (Grgi¢ i sur., 2019.), unato¢ tomu
§to mjere ZPP-a podupiru govedarski sektor preko sustava proizvodno vezanih potpora (O¢i¢ i sur.,
2018.). Broj goveda u Republici Hrvatskoj u razdoblju od 2010. do 2017. godine u prosjeku je iznosio
449,2 tisuca grla, te se u 2017. godini smanjio za 2,38% u odnosu na 2016. godinu (Tablica 1.).
Ukupan broj goveda je relativno stabilan, uz odstupanja na godisnjoj razini do 2%; medutim
karakterizira ga veliki uvoz zivih Zivotinja (Grgi¢ i sur., 2016.). Potro$nja govedega mesa je u istome
razdoblju iznosila oko 14,0 kg po glavi stanovnika s tendencijom rasta, dok proizvodnja govedeg
mesa iznosi 49,3 tisuce tona u prosjeku te ima tendenciju smanjenja. Stupanj samodostatnosti u 2017.
godini iznosi 79% te je primjetan trend smanjenja u razdoblju od 2010. do 2017. godine. S obzirom
na rast potros$nje govedega mesa te pad domace proizvodnje, dolazi do rasta uvoza govedega mesa u
promatranom razdoblju, §to se podudara s istrazivanjem autora Grgica i Zraki¢ (2015.), koji navode
da proizvodnja govedega mesa u Republici Hrvatskoj ne podmiruje potrebe stanovnistva ni potrebe
preradivacke industrije.

Tablica 1. Pregled broja goveda i trZiSta govedega mesa u Hrvatskoj 2010.- 2017.
Table 1. Outlook on cattle numbers and beef meat market in Croatia 2010-2017

2010. | 2011. | 2012. | 2013. | 2014. | 2015. | 2016. | 2017.
Broj goveda (000 kom) 4443 | 446,5 | 452,0 | 442,0 | 441,0 | 455,0 | 462,0 | 451,0
Proizvodnja govedega mesa (000 t) 62,9 57,5 47,2 47,6 44,8 42,6 448 457

Potrosnja govedega mesapo osobi | 455 | 448 | 139 | 131 | 135 | 13,6 | 141 | 14.2

(kg)

Ukupna domaca potro$nja (000 t) 655 | 61.1 | 544 | 53.7 | 55.0 | 55.4 | 57.2 | 575
Uvoz govedega mesa (000 t) 12.0 114 | 12.8 13.7 186 | 226 | 257 | 23.6
Izvoz govedega mesa (000 t) 9.4 8.0 5.5 11.9 119 | 123 | 173 | 124
Stupanj samodostatnosti (%) 96% | 94% | 87% | 89% | 81% | 77% | 78% | 79%

Izvor: Obrada autora prema podatcima Drzavnoga zavoda za statistiku i EUROSTATA 2010.-2017. / Source:
elaborated by authors according to Croatian Bureau of Statistics and EUROSTAT 2010-2017.

Cilj rada je koriStenjem modela parcijalne ravnoteze AGMEMOD (AGricultural MEmber State
MODeling) izraditi simulirani pregled razvoja trzista govedega mesa u Hrvatskoj do 2030. godine.
Rezultati u radu prikazuju povijesni razvoj (2010.-2017.) i srednjoro¢ni Simulirani razvoj
proizvodnje, domace potrosnje, uvoza, izvoza, cijena govedega mesa te broja goveda.

MATERIJAL | METODE

Model AGMEMOD je ekonometrijski, dinamicki, viSeproizvodni model parcijalne ravnoteze
sastavljen od modela kljucnih trziSta poljoprivrednih proizvoda koji €ine nacionalni model, a
nacionalni modeli drzava Clanica ¢ine model EU 28 (Chantreuil i sur., 2012.). Sastavni je dio
integrirane platforme modela za agroekonomske trziSne i politicke analize (Integrated Modeling
Platform for Agroeconomic Commodity and Policy Analysis - iMAP) pri Zajednickome
istrazivackom centru Europske komisije (Joint Research Centre - JRC) (M’barek i sur., 2012,;
M’barek i Delincé, 2015.). Osnovni cilj modela jest izradba srednjoro¢nih pregleda (eng. outlook),
odnosno simulacija klju¢nih trziSta poljoprivrednih proizvoda drzava ¢lanica za naredno
desetogodisnje razdoblje.

Osnovni podatci koji sluze za izradbu simulacija su proizvodno-potrosacke bilance, koje pokrivaju
podatke o proizvodnji, potro$nji, uvozu i izvozu promatranoga trzista od 1995. do 2017. godine. Kao
izvor za navedene informacije sluze podatci Drzavnoga zavoda za statistiku i Eurostata. Hrvatski
model rezultat je autora prema AGMEMOD pristupu modeliranja (Hanrahan, 2001.) te je od 2016.
godine sastavni dio modela EU 28, koji sluzi Europskoj komisiji pri izradbi srednjoro¢nih simulacija
kljuénih trZista poljoprivrednih proizvoda. U nacionalnim modelima ekonometrijski procijenjene
jednadzbe prikazuju odnose ponude i potraznje na ukljucenim klju¢nim trziStima poljoprivrednih
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proizvoda. U odnose ponude i potraznje ugradene su egzogene varijable poput politickih

instrumenata odnosno izravnih placanja, makroekonomske varijable poput BDP-a i populacije te
projekcije svjetskih trzisnih cijena (Slika 1.).

Poljoprivredna politika
(izravna placanja)
Makroekonomske
varijable (BDP : : -
po:lulac.ijg;tef:a;j) PoZznjevena povriina / Gl .
? broj zivotinja
L Pocetne zalihe
’ Prinospoha/ J’
prinos po grlu Uvoz =
Neto
izvoz ~
Upotreba stoéne Izvoz -
hrane
Upotreba za Domaca potrodnja -
ljudsku potroénju ]
Ostala potroinja Zavrsne zalihe =
S— EU 28 MODEL
e P o pan)
Domaca cijena < Kljucna cijena < Tt
. EU28
—>
| £ J
Svjetska trziSna cijena, trgovacki Potraznjasvijeta _  Ponuda svijeta

dogovori, interventna cijena

Slika 1. Osnovna struktura nacionalnoga AGMEMOD modela u kombinaciji s EU 28 modelom

Figure 1. The basic structure of the AGMEMOD national model in combination with the EU 28 model

Izvor: autori prema Chantreuilu i sur. (2010.) / Source: elaborated by authors according to Chantreuil et al.
(2010)

Prilikom izradbe simulacija, stru¢njaci naknadno kalibriraju i validiraju ekonometrijski procijenjene
jednadzbe kako bi se Sto tocnije izradila simulacija buduc¢ih kretanja promatranih varijabla
pojedinoga kljuénog poljoprivrednog trziSta. Prema prikazanoj shemi potrebno je dodati pripadajuce
ekonometrijske jednadzbe promatranim varijablama unutar govedarskoga podmodela u sklopu
hrvatskoga nacionalnog modela. Ekonometrijske jednadZbe moraju zadovoljavati uvjet pod kojim je
proizvodnja plus pocetne zalihe plus uvoz jednaka domacoj potrosnji plus zavr$nim zalihama plus
1ZvOzu.

Op¢i oblik jednadzbi prikazuje nacin na koji su modelirane ponuda i potraznja u govedarskome
podmodelu. Prvi skup jednadzbi predstavlja nacin na koji je modelirana ponuda.

Broj goveda (i) proizveden od uzgojnoga stada cct;  moZzemo izraziti kao sljedece:

Spric = f(ccti,t_l,ypai’t) i=1,..,n (2),

gdje spr; . predstavlja broj goveda (i) proizveden uzgojnim stadom cct; ¢, a ypa; . predstavlja prinos
teladi po kravi (i) u godini t.

Broj rasplodnih krava (uzgojnog stada) (i) izrazava se kako slijedi:

cctip = f(cct{ft_l,pi,t, V) k=1,..,n i=1,..,n (2),

pri ¢emu cctfft_l predstavlja zavrSne zalihe rasplodnih krava (i) u godini t-1, p; . je stvarna cijena

rasplodnih krava (i) u godini t, a V predstavlja vektor egzogenih varijabli koji moZe utjecati na broj
rasplodnih krava (i) (npr. razni politi¢ki instrumenti poput drzavnih potpora koje nisu dio ZPP-a).

Ukupna proizvodnja govedega mesa (i) proizlazi iz prosjeéne klaoni¢ke teZine j i umnoska broja
zaklanih goveda i, a broj zaklanih goveda mozemo izraziti kao sljedece:
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ktt,, = Xjktt], i=1.,nj=1.,m 3),
ktt{_t = f(cctit,pi_t,zi{t,V) i=1,..,nj=1.m (4,

gdje ktt{' . broj zaklanih goveda i u tekucoj godini t, cctij' . predstavlja zavrSne zalihe rasplodnih krava

(i) u godini t, ZL] . predstavlja egzogene varijable koje utjecu na broj zaklanih goveda i, a V je vektor
egzogenih varijabli koji moze utjecati na broj zaklanih goveda.

Prosjeéna klaonicka tezina goveda (i ) izraZena je na sljedeéi nacin:

swie = f(slwie—1, D362, V) i=1,.,nj=1,..m (5),

gdje slw; , predstavlja prosjecnu klaonicku tezinu goveda i u godini t, p; , je stvarna cijena govedega
mesa i u godini t, Zl] .» predstavlja egzogene varijable koje utjecu na prosje¢nu klaonicku tezinu j, a
V je vektor egzogenih varijabli koji takoder moze utjecati na prosjec¢nu klaonicku tezinu goveda.
Potraznja se modelira putem ukupne domace potrosnje govedega mesa, a odredena je potroSnjom
govedega mesa po glavi stanovnika i umnoSkom ukupnoga broja potrosaca koji predstavlja egzogenu
varijablu u modelu.

Jednadzbu potro$nje govedega mesa i po glavi stanovnika mozemo izraziti kao sljedece:

upcie = f(upcir, Dirr P gdvee, V) kii=1,..,n; k=#i (6),

upc; + je potrosnja govedeg mesa i po glavi stanovnika u tekucoj godini t, gdpc, predstavlja stvarni
dohodak po stanovniku u teku¢oj godini t, a V je vektor ostalih egzogenih varijabli koje mogu utjecati
na potroSnju.

Jednadzbe uvoza (Im) i izvoza (Ex) mozemo prikazati kao sljedece:
Imf, = f(PRf,, DU ,Imf,_)) @)
Exf, = f(PRE, ,DU, ,Ex{_) ®),

gdje uvoz Imgft i izvoz Exllft govedega mesa i U godini t su izraZeni preko PR{ft i DUL-’ft, koji
predstavljaju proizvodnju i potro$nju govedega mesa i u godini t.

Hrvatska proizvodnja govedega mesa svojim obujmom ne moze utjecati na europsku cijenu, te je
ravnotezna cijena na hrvatskom trzistu definirana kao

Pje = f(KPj,t yDjt—1,58Tj ¢, KSStj ¢, V) 9),

gdje pj:predstavlja nacionalnu cijenu govedega mesa j u godini t, Kpj:kljuénu cijenu govedega mesa
j u godini t, ssrj; domaci stupanj samodostatnosti za govede meso j u godini t, Kssrj: stupanj
samodostatnosti (omjer proizvodnje i potro$nje) klju¢noga trzista govedeg mesa j u godini tiV vektor
egzogenih varijabli koje mogu imati utjecaja na nacionalnu cijenu.

Skup egzogenih podataka koji se odnose na hrvatsku omotnicu za izravna placanja (regionalna
placanja i proizvodno vezane potpore), prema uredbi Europske komisije 1307/2013, preracunati su i
ukljuceni kao dodatak na proizvodacku cijenu prema uskladenome pristupu, ¢ineci reakcijsku cijenu
(Salputra i sur., 2011.). Pristup modeliranju uzima u obzir razli¢ite efekte vezanih i nevezanih
placanja preko multiplikatora koji predstavljaju udio pojedinih potpora u reakcijskoj cijeni. Buduci
da vezane potpore imaju jaci utjecaj na proizvodnju pojedinoga trzista, multiplikator je postavljen na
1.0, dok za nevezane potpore iznosi 0.3 (OECD 2006). Govedarski sektor u Republici Hrvatskoj
prima proizvodno vezane potpore, pri ¢emu je okvirni jedini¢ni iznos za tov goveda u 2017. godini
iznosio 104 EUR/grlu te za krave dojilje 138 EUR/grlu prema podatcima Agencije za placanja u
poljoprivredi, ribarstvu i ruralnome razvoju.

Primjer kona¢noga izgleda opée jednadzbe, u kojoj su izravna placanja dodana cijeni, time ¢ineéi
reakcijsku cijenu, izgleda ovako:
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CClyy = f(CCti,t—lt (pie + PTCi,t)'V) i=1,..,n
(10).

Ukupne potpore govedarskome sektoru, preracunate u obliku reakcijskih cijena, takoder su ukljuc¢ene
u ostale ekonometrijski procijenjene jednadzbe u modelu, a cjelokupan pristup modeliranju s
ukljucenim jednadzbama nalazi se u istrazivanju Salputre i sur. (2011.).

Simulacija razvoja trzista govedega mesa u Hrvatskoj modelirana je po baseline-scenariju. Baseline-
scenarij pretpostavlja nastavak trenuta¢nih instrumenata i mjera ZPP-a (2015.-2020.) te stabilne
klimatske uvjete, bez vecih trziSnih Sokova (generalno ekonomsko okruZenje, bolesti i dr.), sa
stabilnim trendom potraznje do 2030. godine.

REZULTATI | RASPRAVA

Promatrajuéi povijesne podatke (2010.-2017.) razvidno je da je brojno stanje goveda u Hrvatskoj
stabilno unato¢ tendenciji smanjenja broja krava (Grgi¢ i Zraki¢, 2015.). Do kraja simuliranoga
razdoblja oc¢ekuje se smanjenje broja goveda u odnosu na 2017. godinu za 8,63% upravo iz razloga
§to se ocekuje daljnje smanjenje mati¢noga stada (Grafikon 1.). Rezultati modela za Hrvatsku u
skladu su sa stanjem i ocekivanjima kretanja trzista govedega mesa u ostalim zemljama ¢lanicama
(EU 13), gdje se ocekuje pad broja tovljenika i smanjenje proizvodnje govedega mesa (Salamon i
sur., 2017.).
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Grafikon 1. Srednjoro¢na simulacija ukupnoga broja goveda (1000 grla) u Hrvatskoj do 2030. godine
Graph 1. Mid-term simulation of total cattle numbers (1000 heads) in Croatia by 2030

Izvor: autori prema rezultatu modela AGMEMOD v8.0. / Source: elaborated by authors according to
AGMEMOD v8.0 model results

Domaca potroSnja govedega mesa u Hrvatskoj je, po zavrSetku ekonomske krize, od 2014. godine u
stalnome porastu te je s obzirom na trenuta¢ne makroekonomske pokazatelje (rast BDP-a i dohotka
po stanovniku) za o¢ekivati daljnji rast domace potroSnje govedega mesa, Sto i rezultati simulacija
do 2030. godine potvrduju (Grafikon 2.). Na rast domace potrosnje govedeg, mesa pozitivno utjece
1 turisti¢ka sezona s porastom broja gostiju. Oc¢ekuje se povecanje razine domace potrosnje govedega
mesa od 25,91% do kraja simuliranoga perioda. Domaca proizvodnja govedega mesa nije u stanju
podmiriti trenutacne potrebe, dok se u narednome razdoblju, prema rezultatima simulacije o¢ekuje
pad proizvodnje za 24,46% do 2030. godine. S obzirom na prikazane negativne ocekivane trendove
glede brojnosti goveda i proizvodnje govedega mesa, uz rastu¢u domacu potrosnju rast ¢e i uvoz
govedega mesa. Uvoz govedega mesa do 2030. godine mogao bi porasti za 82,68% u odnosu ha
2017. godinu. Izvoz govedega mesa, uz ocekivanu blagu tendenciju povecanja kao posljedicu
poslovanja na jedinstvenome trzi$tu, ne ¢e se bitnije mijenjati od razina iz 2017.godine.
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Grafikon 2. Srednjoro¢na simulacija agrarno-politickih pokazatelja trZista govedega mesa (1000 t) u
Hrvatskoj do 2030. godine

Graph 2. Mid-term simulation of agrarian policy indicators within beef meat market (1000 t) in Croatia by
2030

Izvor: autori prema rezultatu modela AGMEMOD v8.0 / Source: elaborated by authors according to
AGMEMOD v8.0 model results

Domace proizvodacke cijene poljoprivrednih proizvoda u Hrvatskoj morale su se prilagoditi
cijenama unutar EU-a prilikom ulaska Hrvatske na jedinstveno trziste. Proizvodacke cijene govedega
mesa od ulaska Hrvatske u Europsku uniju su stabilne, te se takav razvoj uz blagi trend smanjenja
ocekuje do kraja simuliranoga razdoblja (Grafikon 3.).
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Grafikon 3. Srednjoro¢na simulacija proizvodacke cijene (EUR/t) i stupnja samodostatnosti (%)
govedega mesa u Hrvatskoj do 2030. godine

Graph 3. Mid-term simulation of producer prices (EUR/t) and self-sufficiency ratio (%) of beef meat in
Croatia by 2030

Izvor: autori prema rezultatu modela AGMEMOD v8.0 / Source: elaborated by authors according to
AGMEMOD v8.0 model results

S obzirom na simulirane negativne trendove u sklopu trzista govedega mesa u Hrvatskoj, stupanj
samodostatnosti do 2030. godine iznosit ¢e 49%, Cime se domace trziste stavlja u nezavidan polozaj
koji velikim dijelom ovisi o uvozu.

ZAKLJUCAK

Srednjoro¢na simulacija razvoja trziSta govedega mesa u Republici Hrvatskoj potvrdila je negativne
promjene na promatranome trzistu. Do kraja simuliranoga perioda, u nepromijenjenim politickim
uvjetima, rezultati modela simuliraju pad ukupnoga broja goveda za 8,63% i proizvodnje govedega
mesa za 24,46%, dok bi se uvoz govedega mesa mogao povecati za 82,68% zbog rastu¢e domace
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potros$nje. Ocekivana promjena politickih uvjeta nastupit ¢e novom reformom ZPP-a 2021. godine,
koja ¢e znacajno utjecati na kljucna trzista poljoprivrednih proizvoda zemalja clanica. U sklopu
predstojec¢ih reformi ZPP-a Europska komisija u trenutnim pregovorima predlaze petpostotno
smanjenja ukupnih sredstava namijenjenih ZPP-u, §to bi u konac¢nici moglo znaditi 12% smanjenja
sredstava mjerama izravnih pla¢anja te 20% smanjenja sredstava mjerama ruralnoga razvoja. Ukupna
proracunska sredstva ZPP-a u narednom razdoblju ¢e se vrlo vjerojatno smanjiti zbog Brexita i novih
predloZenih prioriteta u sklopu narednog Visegodisnjeg financijskog okvira (VFO). Simulacije
modela koje ¢e ukljucivati politicke promjene koje se odnose na smanjenje razina trenuta¢nih potpora
govedarstvu i proizvodnji govedega mesa u Republici Hrvatskoj, prognozirati ¢e dodatni pad
promatranih agrarno-politi¢kih pokazatelja. Stoga trziste govedega mesa odnosno govedarski sektor
u Republici Hrvatskoj spada u iznimno osjetljiv sektor na promjene agrarno-politickih uvjeta. S
obzirom na oc¢ekivane promjene potreban je znacajan zaokret u strateSkoj viziji sektora, u smislu
primjena novih tehnologija, pove¢anja obujma proizvodnje, te ekonomskog organiziranja. Zato,
istrazivanja i makroekonomske analize klju¢nih trziSta sektora agrara drzave Clanice, provedene
putem ekonomskih modela, predstavljaju nezamjenjivu podlogu nositeljima agrarne politike za
donosenje odluka vezanih uz predstojec¢u reformu ZPP-a.
Model parcijalne ravnoteze AGMEMOD u provedenome istrazivanju pokazao se kao odgovarajuci
alat, ali postoje limiti modelima ovakvoga tipa. Limiti modela ovakvoga tipa odnose se na kvalitetu
ulaznih podataka koje objavljuje Drzavni zavod za statistiku, ¢ije informacije znaju biti neto¢ne, $to
utjeCe na kvalitetu simulacije. Nadalje, AGMEMOD i sli¢ni modeli nisu u moguénosti uvrstiti
potpore ruralnoga razvoja u svoje simulirane varijable te ne mogu ukljuéiti svu volatilnu prirodu
poljoprivrednih trzista (vremenske nepogode, nagli pad cijena, pojavu bolesti i ostale trzi§ne Sokove).
Daljnje unaprjedenje modela u smislu uklju¢ivanja potpora ruralnoga razvoja i stohastickoga pristupa
simuliranja ostaje vazan izazov razvoja modela u buducnosti.
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SIMULATION OF MAIN AGRARIAN POLICY INDICATORS WITHIN BEEF
MEAT MARKET IN THE REPUBLIC OF CROATIA BY AGMEMOD PARTIAL
EQUILIBRIUM MODEL

SUMMARY

The mid-term simulation of the main agrarian policy indicators development of Croatian beef meat market
by 2030 was made by the AGMEMOD (AGricultural MEmber State MODelling) partial equilibrium model.
Model results until the end of the simulated period, assuming the continuation of the existing measures and
instruments of the Common Agricultural Policy, confirm the development of negative trends within the beef
market, observed through the review of historical data. By the end of the simulated period, it is expected that
the total number of cattle will be reduced by 8.63%, and beef meat production by 24.46%, while domestic
consumption will be growing by 25.91%. Negative production indicators with growing domestic
consumption could cause the growth of beef meat imports by 82.68%, with a self-sufficiency level of 49% by
2030. Since Croatia's accession to the European Union, producers’ price of beef meat has been stable, and
stable development, with a slight downward trend, is expected until the end of the simulated period.

Keywords: simulation, partial equilibrium model, AGMEMOD, beef meat market, Croatia

(Primljeno 12. lipnja 2019.; prihvaceno 31. listopada 2019. - Received on June 12, 2019; accepted
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Pregled i perspektiva trzista svinjskog mesa u Republici Hrvatskoj -
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YFakultet agrobiotehnickih znanosti Osijek, Sveuciliste J. J. Strossmayera u Osijeku,
Vladimira Preloga 1, Osijek, Hrvatska (dkranjac@fazos.hr)

2Biotehniska fakulteta, Univerza v Ljubljani, Groblje 3, DomZale, Slovenija

Sazetak

AGMEMOD modelom parcijalne ravnoteze izradena je simulacija pregleda trzista svinjskog
mesa u Republici Hrvatskoj do 2030. godine. Rezultati modela simuliraju buduca kretanja
broja svinja, proizvodnje, potro$nje, uvoza, izvoza i cijena svinjskog mesa prema ceteris
paribus trzisnim uvjetima uz primjenu postoje¢ih mjera i instrumenata agrarne politike u
tom sektoru do kraja razdoblja simulacije. Unato¢ padu broja svinja i proizvodnje svinjskog
mesa prije i nakon pristupanja u EU u nadolaze¢em razdoblju oc¢ekuje se blagi oporavak
domaceg trzista svinjskog mesa. No, domacda proizvodnja nece zadovoljavati domacu
potraznju, te ¢e Hrvatska i dalje ostati uvoznica svinjskog mesa do kraja simuliranog perioda.

Klju¢ne rije¢i: AGMEMOD, model parcijalne ravnoteze, simulacija, svinje, svinjsko meso
UvoD

Poljoprivredni sektor Republike Hrvatske proteklog desetlje¢a zadesile su brojne promjene
(Frani¢ i Ljubaj, 2015; Zraki¢, 2016). Najveéi utjecaj na promjene u sektoru agrara odnosi
se na pristup Hrvatske u Europsku Uniju (EU). Pristupanjem u EU, Hrvatska uvodi pravila
vezana uz jedinstveno trziSte i mehanizme neposrednih potpora (regionalni model izravnih
pla¢anja 1 mjere ruralnog razvoja). Posljedica integracijskih procesa znaci strukturne 1
politicke promjene na ekonomsko okruZenje i uvjete poslovanja u sektoru agrara.

Strukturne promjene kao posljedica integracijskih procesa i ostalih ¢cimbenika odnose se na
pad vrijednosti stocarske proizvodnje u odnosu na biljnu. U ukupnoj vrijednosti
poljoprivredne proizvodnje udio stoCarske proizvodnje €ini 37,01%, dok biljna proizvodnja
¢ini 62,99% (DZS, 2016). Sli¢ne strukturne promjene dogodile su se u ostalim novim
drzavama ¢lanicama prilikom pristupa u EU (Csaki 1 Jambor 2009; Csaki 1 Jambor 2013).
No, nakon prvih nekoliko godina prilagodbe dolazi do oporavka sto¢arske proizvodnje.

Razvoj cjelokupnog sektora agrara ili pojedinih grana poljoprivredne proizvodnje
(robnih/pojedinih #rZista) moguée je analizirati i simulirati putem ekonomskih modela.
Modeli parcijalne ravnoteze (PE — partial equilibrium) pruzaju daleko vise detalja o
proizvodnji i politickim instrumentima (Salvatici i sur., 2001; Dominguez i sur., 2008).

Svinjogojstvo 1 proizvodnja svinjskog mesa predstavlja znaCajnu granu poljoprivredne
proizvodnje u Hrvatskoj. Potrosnja svinjskog mesa po glavi stanovnika u 2016. godini
iznosila je 50,6 kg s tendencijom rasta (tablica 1.). U strukturi vrijednosti otkupa i prodaje
poljoprivrednih proizvoda na svinje otpada 12,7% (DZS, 2016). Broj svinja i koli¢ina
proizvedenog svinjskog mesa u 2016. godini smanjeni su za 6,5%, odnosno 24,53% u
odnosu na 2010. godinu, te stupanj samodostatnosti svinjskog mesa u 2016. godini iznosi
54%. Hrvatska ne podmiruje potrebe domaceg trziSta za svinjskim mesom 1 pozitivan efekt
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pristupa Hrvatske u EU se jo$ nije odrazio na svinjogojstvo, $to za posljedicu ima sve veci
uvoz svinjskog mesa (Kralik i sur., 2017).

Tablica 1. Pregled broja svinja i trziSta svinjskog mesa u Hrvatskoj 2010-2016.
2010 2011 2012 2013 2014 2015 2016
Broj svinja (000 kom)  1.230,7 1.233,4 1.182,0 1.110,0 1.156,0 1.167,0 1.163,0

Proizvodnjasvinjskog 1,76 1989 1267 1068 958 1018 1114
mesa (000 t)

Potrosnja svinjskog 46,5 44.8 44,8 432 45,3 49,2 50,6
mesa po 0sobi (kg)

g(ﬁ‘r‘g;‘r;f‘(’(%%cg 192,7 1851 1843 1770 1850 199,8 2052
Uvoz (000 1 569 593 647 791 969 1124 1112
Izvoz (000 1) 5.1 5.1 6.6 8,2 84 140 174
Stupanj

. 77% 69% 69% 60% 52% 51% 54%
samodostatnosti

Izvor: Obrada autora prema podatcima DZavnog zavoda za statistiku 2010.-2016.

Cilj rada je pomo¢u AGMEMOD (Agriculture Member States Modeling) modela parcijalne
ravnoteze izraditi simulaciju razvoja trzista svinjskog mesa u Hrvatskoj do 2030. godine.
Simulacija ¢e pruZiti projekcije broja svinja, domace potrosnje, proizvodnje, uvoza, izvoza
I cijena svinjskog mesa.

Materijal i metode

AGMEMOD je ekonometrijski, dinamicki, viSeproizvodni model parcijalne ravnoteZze.
Osnovni cilj AGMEMOD pristupa modeliranju je izrada srednjoro¢nih simulacija odnosno
pregleda trzista odabranih poljoprivrednih proizvoda do 2030. godine. Ulazni podatci koji
sluZze za izradu simulacija su proizvodno potrosacke bilance koje pokrivaju podatke o
proizvodnji, potroSnji, uvozu i izvozu promatranog trzista do 2016. godine. Proizvodno
potrosacke bilance i domace cijene poljoprivrednih proizvoda predstavljaju endogene
varijable AGMEMOD modela. Za navedene podatke koriste se nacionalne i EU baze
podataka za drzave ¢lanice (DZS, MPS, Eurostat). Model uspjesno prikazuje odnose ponude
1 potraZznje na promatranom trziStu kroz ekonometrijske bihevioralne jednadZzbe s
pripadaju¢im koeficijentima (Chatreuil i sur., 2012). U odnose ponude i potraznje ugradene
su egzogene varijable poput politickih instrumenata, makroekonomske varijable i projekcije
svjetskih trzi$nih cijena. Prilikom izrade simulacija, ekonometrijski procijenjene jednadzbe
se kalibriraju, te zajedno s ulaznim podatcima predstavljaju pregled pojedinog trzista
poljoprivrednih proizvoda.

Osnovna struktura AGMEMOD nacionalnog modela u sklopu kojega se nalazi pod model
simulacije trziSta svinjskog mesa prikazan je na (slici 1.).
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Poljoprivredna
politika
Makroekonomske St .
. oznjevena povrsina . .
varijable e Proizvodnja -
L S Prinos po ha / Pocetne zalihe
prinos po grlu
Uvoz 5
EU 28
Neto — — =
_— -
> Upotreba stoéne lzvoz = 1Zvoz
hrane
Upotreba za Domaca potrodnja
liudsku potroZnju
Ostala potrosnja Zavrsne zalihe
» X .. Stupanj
Domaca cijena < Kljucna cijena samodostatnosti
EU 28
N
>
| ;
Svjetska trzisna cijena, trgovacki PotraZnja = Ponuda
dogovori, interventna cijena svijeta svijeta

Slika 1: Osnovna struktura AGMEMOD nacionalnog modela
Izvor: Chantreuil i sur., 2010.

Op¢i oblik jednadzbi koriSten prilikom izrade simulacije trzista svinjskog mesa prikazat ¢e
nacin na koji su modelirani ponuda i potraznja. Prvi set jednadzbi predstavlja nacin na koji
je modelirana ponuda.

Broj svinja (i) proizveden od uzgojnog stada cct; ; mozemo izraziti kao:

sprie = f(cctieq, ypais) i=1,..,n (1)

Gdje spr;, predstavlja broj svinja (i) proizveden uzgojnim stadom cct;., te ypa;,
predstavlja prinos prasadi po krmaci (i) u godini t.

Broj rasplodnih svinja (uzgojnog stada) (i) izrazava se:

cctyy = f(cct{ft_l,pilt, V) k=1,.,n i=1,..,n 2
cct{ft_l predstavlja zavrsne zalihe rasplodnih svinja (i) u godini t-1, p;, je stvarna cijena
rasplodnih svinja (i) u godini t, V predstavlja vektor egzogenih varijabli koji moze utjecati
na broj rasplodnih svinja (i) (npr. razni politicki instrumenti).

Ukupna proizvodnja svinjskog mesa (i) proizlazi iz prosjecne klaonicke tezine j i umnoska
broja zaklanih svinja i, broj zaklanih svinja moZemo izraziti kao:

ktt,, = 3 ket], i=1..,nj=1..,m ©)

kttit = f(cctlj,t,pl-,t,zi]:t, V) i=1.,nj=1,..,m 4

Gdje ktt{ . broj zaklanih svinja i u tekucoj godini t, cct{ . predstavlja zavrSne zalihe
rasplodnih svinja (i) u godini t, zi]:t predstavlja egzogene varijable koje utjecu na broj
zaklanih svinjai, te V je vektor egzogenih varijabli koji moze utjecati na broj zaklanih svinja.
Prosje¢na klaonicka tezina svinja (i ) izrazena je:

slw;, = f(slwl-,t_l,pi,t, Zit, V) i=1..,nj=1,...m 5)
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Gdje slw; ¢ predstavlja prosjecnu klaonicku tezinu svinja i u godini t, p; . je stvarna cijena

svinja i u godini t, Zl-]' .» predstavlja egzogene varijable koje utjecu na prosjecnu klaonicku
tezinu j te, V je vektor egzogenih varijabli koji takoder moze utjecati na prosje¢nu klaonicku
tezinu svinja.

Potraznja za svinjskim mesom se modelira prema ukupnoj domacoj potrosnji svinjskog mesa
a odredena je potro$njom svinjskog mesa po glavi stanovnika i umnoskom ukupnog broja
potrosaca koji predstavlja egzogenu varijablu u modelu.

Jednadzbu potro$nje svinjskog mesa i po glavi stanovnika mozemo izraziti kao:

upc;; = f(upcl-,t,pi,t,pk,t,gdpct, V) kii=1,..,n; k=#i (6)

upc; ¢ je potrosnja svinjskog mesa i po glavi stanovnika u tekucoj godini t, gdpc, predstavlja
stvarni dohodak po stanovniku u tekucoj godini t i V je vektor ostalih egzogenih varijabli
koje mogu utjecati na potrosnju.

JednadZzbe uvoza (Im) i izvoza (Ex) mozemo prikazati kao:
Imf, = f(PRE,, DU, , Im¥._)) )
Ex¥, = f(PRE, ,DUL,  Exf_)) (8)

Gdje uvoz Imf, i izvoz Exf, svinjskog mesa i u godini t su izraZeni preko PR, i DU, koji
predstavljaju proizvodnju i potros$nju svinjskog mesa i u godini t.

Cijene pojedinih poljoprivredni proizvoda razli€ito se definiraju s obzirom na ukoliko je
nacionalno trziSte proizvoda klju¢no trziste (key market) s kljuénom EU cijenom (key price)
ili nije. Na primjer, poljoprivredni proizvodi Republike Hrvatske nemaju proizvodnju koja
utjece na europsku cijenu, te se ravnotezna cijena na hrvatskom trzi$tu za sve proizvode
iskazuje kao:

pi,t = f(Kpi,t: pi,t—ll SSTi,t' KSSTi't, V) i = 1' - n (9)

pi ¢ je domaca cijena svinjetine i u godini t, Kp; ; je kljucna cijena svinjetine i u istoj godini
t, ssr;, predstavlja stupanj samodostatnosti Hrvatske za svinjskim mesom i u godini t,
Kssr;, je EU stupanj samodostatnosti za svinjskim mesom i u godini t, te V predstavlja
vektor egzogenih varijabli koji moZe utjecati na domacu cijenu svinjetine.

Vise detalja o samom AGMEMOD pristupu modeliranja 1 strukturi uklju¢enih jednadzbi
opisano je u istrazivanjima Salamon i sur. (2008), Erjavec i Donnellan (2005), te Chantreuil
i sur. (2005).

Simulacija kretanja trzista svinjskog mesa u Hrvatskoj modelirana je pod pretpostavkom da
nec¢e biti velikih trziSnih Sokova, pada cijena, prirodnih nepogoda (ceteris paribus) uz
nastavak postojece strukture mjera Zajednicke poljoprivredne politike do 2030. godine.

Rezultati i rasprava

Brojno stanje svinja u Hrvatskoj se smanjilo poglavito u periodu prije i nakon ulaska u EU.
Daljnji trend smanjenja broja svinja ocekuje se i u narednim godinama sve do 2022. godine
(grafikon 1.). Do kraja simuliranog perioda o¢ekuje se blagi oporavak sektora. Prilagodba
uvjetima poslovanja na jedinstvenom trzistu, formiranje suvremenih proizvodnih sustava u
svinjogojstvu, dostupnost investicijskih sredstava mjera ruralnog razvoja i jeftinije sto¢ne
hrane pozitivno ¢e se odraziti na brojno stanje svinja do 2030. godine.

91



Kranjac, D., Zmaié, K., Erjavec, E. (2018.): Pregled i perspektiva trZiSta svinjskog mesa u Republici
Hrvatskoj — simulacija modelom parcijalne ravnoteze

1.400,00
Povijesno razdoblje Simulirano razdoblje

1.200,00
1.000,00
800,00
600,00
400,00
200,00
0,00

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Broj svinja (000 kom)

Grafikon 1. Simulacija broja svinja u Hrvatskoj do 2030. godine
Izvor: AGMEMOD v8.0

Proizvodnja svinjskog mesa u Hrvatskoj ne zadovoljava domacu potros$nju (grafikon 2.).
Visoka domaca potros$nja rezultat je relativno visoke potros$nje svinjskog mesa po osobi
(50,6 kg u 2016.), ali i povecanja potrosnje tijekom turistiCke sezone. Stoga se o¢ekuje rast
domace potrosnje od 10,62% do kraja simuliranog perioda u odnosu na 2016. Proizvodnja
svinjskog mesa od 2016. godine se pocela povecavati, iako brojnost svinja opada. Takav
nalaz potvrduju i neka prethodna istrazivanja gdje se procjenjuje da Hrvatska uvozi Zive
Zivotinje namijenjene proizvodnji mesa. Procjenjuje se kako se otprilike 60% uvezenih
Zivotinja koristi za proizvodnju mesa i to poglavito iz Rumunjske, Madarske 1 Bugarske
(Grgic i sur., 2016).

Prema rezultatima simulacije proizvodnja svinjskog mesa porast ¢e za 20,71% do 2030. u
odnosu na 2016. godinu. Simulirani rast proizvodnje ne¢e ni priblizno biti dovoljan za
zadovoljenje domacih potreba, stoga ¢e Hrvatska i dalje uvoziti svinjsko meso. Ocekivano
povecéanje proizvodnje smanjit ¢e uvoz za 19,06% do 2030. godine u odnosu na 2016.
godinu, te ¢e razina uvoza pasti neznatno ispod 40%. Izvoz svinjskog mesa nece rasti, te se
ocekuje kako ¢e 2030. godine biti otprilike na razinama iz 2016. godine s blagom
tendencijom pada.

92



Kranjac, D., Zmaié, K., Erjavec, E. (2018.): Pregled i perspektiva trZiSta svinjskog mesa u Republici
Hrvatskoj — simulacija modelom parcijalne ravnoteze

250,00 - . o . 120,00
g0 Povijesno razdoblje l Simulirano razdoblje
= 3 &S =
= s \ = o
R= ’ 5 = - ’
= 200,00 » ‘e g-—1 ~--_q 10000 5
=, ! P
2 80,00 &
=
£ =7 150,00 g
=8 2
s 60,00 -=
g o =
£ @ 100,00 Z
= N
= 40,00 ©
- =
) &
£ 5000 e
2 ’ 2000 3
N
= 0,00 0,00
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
= Proizvodnja (1000 t) Domaca potro$nja (1000 t) = @ = Uv0z (1000 t) ===@== |zv0z (1000 t)

Grafikon 2. Simulacija trzista svinjskog mesa u Hrvatskoj do 2030. godine
Izvor: AGMEMOD v8.0

Hrvatska je ulaskom u EU morala prilagoditi domace cijene s EU cijenama. S obzirom da
su domace cijene poljoprivrednih proizvoda prije ulaska u EU bile nesto vise od EU cijena,
konvergencija domacéih cijena uzrokovala je dodatan pritisak na domace proizvodace.
Ocekuje se blagi rast cijene svinjskog mesa u Hrvatskoj od 3,93% do 2030. godine u odnosu
na 2016. (grafikon 3.). Domaca cijena svinjskog mesa vezana je uz klju¢nu cijenu svinjetine
u Njemackoj gdje se takoder oc¢ekuje porast cijena.

0,
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Grafikon 3. Simulacija cijena i stupnja samodostatnosti svinjskog mesa u Hrvatskoj do 2030.
godine
Izvor: AGMEMOD v8.0

Ocekivani rast proizvodnje svinjskog mesa do 2030 godine, povecéati ¢e stupanj
samodostatnosti u odnosu na 2016. godinu, te ¢e iznositi 62%. No, s obzirom na proizvodne
potencijale Hrvatske predstavlja neznatno povecanje.
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Zakljucéak

AGMEMOD modelom parcijalne ravnoteze prikazan je srednjoro¢ni pregled razvoja
(simulacija) trzista svinjskog mesa u Hrvatskoj do 2030. godine. Rezultati modela izradeni
su pod ceteris paribus trzisnim uvjetima uz pretpostavku postojece strukture agrarne politike
do kraja simuliranog razdoblja. Nakon 2020. godine do¢i ¢e do promjene instrumenata
Zajednicke poljoprivredne politike gdje ¢e drzave ¢lanice imati daleko vise slobode izbora
prilikom odabira mjera. Osim promjene mjera i politickih instrumenata promjeniti ¢e se
iznos omotnice namijenjen potporama u poljoprivredi. Ocekivane promjene vode prema
daljnjem smanjenu financiranih iznosa, te je za ocekivati smanjenje izravnih pla¢anja u
periodu nakon 2020. godine. No, posto jo§ uvijek nisu poznati iznosi omotnica, mjere i
instrumenti koje ¢e Hrvatska odabrati 2020. godine u modelu se Kkoristi postojeca struktura
politi¢kih instrumenata.

Prema navedenim pretpostavkama ocekuje se blago povecanje broja uzgojenih svinja,
proizvodnje svinjskog mesa, stupnja samodostatnosti, te smanjenje uvoza svinjskog mesa u
Hrvatskoj do 2030. godine. Cijene svinjskog mesa ¢e ostati stabilne uz blagu tendenciju rasta
do kraja simuliranog razdoblja.

Limiti modela ovakvog tipa o€ituju se u tome jer nisu u moguénosti ukljucuti volatilnu
prirodu poljoprivrednih trziSta, odnosno nagle trziSne Sokove, prirodne nepogode i padove
cijena. Stoga su potrebna daljnja unaprjedenja pristupa modela koji bi ukljucivao stohasticki
pristup modeliranju trzista poljoprivrednih proizvoda.
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Outlook and perspective of Croatian pork meat market - partial
equilibrium model simulation

Abstract

Outlook on Croatian pork meat market up to 2030 was simulated by AGMEMOD partial
equilibrium model. Modelling results simulate future changes in the number of pigs, and
production, consumption, imports, exports and price of pork meat under ceteris paribus
market conditions along with existing structure of agrarian policy until the end of simulated
period. Despite the decrease in the number of pigs and pork meat production before and after
EU accession, in the forthcoming period a slight recovery of the pork meat market is
expected. But domestic production will not meet domestic demand, and Croatia will
continue to import pork meat by the end of the simulated period.

Key words: AGMEMOD, partial equilibrium model, simulation, pigs, pork meat
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Summary

The EU (European Union) poultry meat market is the subject of numerous research studies
due to its importance in the EU's total agricultural production, exports and food security.
With 14.5 million tons of poultry meat production in 2016, the EU-28 is one of the world's
leading producers of this kind of meat (approximately 12%). The Old Member States (EU-
15) and the New Member States (EU-13) generate 73.8% and 26.2% of the total EU poultry
meat production, respectively. The average poultry meat consumption in the EU-28 is
approximately 24 kg per capita. In the last decade, the EU's poultry meat market has had
structural changes in production, consumption and trade that are the subject of the partial
equilibrium model analysis. Results of mid-term projections on the poultry meat market
through the year 2030 show a decrease in production volume in the EU-15, along with a
slowdown of domestic and per capita consumption, and a change of status from net exporters
to net importers of poultry meat. Meanwhile, in the EU-13 there is a steady growth in the
volume of production and domestic and per capita consumption of poultry meat. EU-13
Member States will remain net exporters through 2030, with a strong trend in export growth.
Croatia, the youngest member state, follows trends in the domestic poultry meat market that
are similar to the rest of the EU-13. Until 2030, Croatian poultry meat production is expected
to increase by 43.02%, the domestic consumption by 29.37% and per capita consumption
for 39.89%. Although Croatia will remain a net importer by the end of the 2030, gap in net

trade deficit is expected to decrease by 31.31%.

Key words: Partial equilibrium model, outlook, poultry meat market, EU, Croatia
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Introduction

Global demand for livestock products is characterized by rising demand for high-value
protein, an increase in average income and an increase in population. Rising demand also
stimulates an increase of meat production worldwide. The world's total meat production was
about 320 million tons in 2017 (pork & poultry about 74%, beef & veal about 22% of total
production) (Statista, 2018). Therefore, poultry meat production, along with the production
of pork meat, is the most important source of animal protein, and in developed countries it
has the most significant share of total meat consumption. Reasons for the high
competitiveness of poultry meat include the price of production, production technology,
nutrition trends and faster turnover of capital in relation to other livestock sectors (Janjecié,
2008).

The European Union (EU) is one of the world's top producers of poultry meat and a net
exporter of poultry products. Poultry meat production in the EU accounts for about 12% of
the world’s production. Over the years, the organization of the poultry market sector was
improved to ensure the development of the sector, the quality of the products and the
consumers’ protection, while harmonizing the entire market (European Commission, n.d.).
Leading countries in poultry meat production, which includes Poland (23%), the UK (18%),
France (16%), Germany (15%), Spain (15%) and Italy (13%), ensure 70% of the poultry
meat production in the EU (European Commission, 2018). The production of poultry meat
in the EU-28 in 2016 was about 14.5 million tons, with an average per capita consumption
of 24.2 kg. Old Member States (EU-15) generated 73.8% and New Member States (EU-13)

generated 26.2% of total poultry meat production in the EU.
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Table 1. Poultry meat production, consumption and trade in the EU-15 2010 - 2016

EU-15
Year Production Domestic use Per capita consumption Net trade
(1000 t) (1000 t) (kg) (1000 t)
2010 9,521.41 9,422.02 20.95 99.38
2011 9,706.33 9,553.04 21.17 153.28
2012 9,846.45 9,773.02 21.60 73.42
2013 9,843.82 9,820.14 21.66 23.68
2014 10,094.56 10,199.71 22.45 -105.10
2015 10,309.95 10,614.02 23.28 -304.10
2016 10,686.46 11,077.67 24.21 -391.20
%.’forf"."l”GQe 12.24% 17.57% 15.55% -493.63%

Source: elaborated by the authors according to the data available in the EUROSTAT
(EUROSTAT, 2018)

From 2010 to 2016, production of poultry meat in the EU-15 increased by more than 12%,
while domestic consumption and per capita consumption increased significantly (Table 1).
By 2013, the EU-15 poultry meat production met the demand from domestic consumption;
therefore, in 2014 the EU-15 group became a net importer.

In the recent years, the EU-15’s requirements for poultry meat were settled from EU-13
markets. In the EU-13, the production of poultry meat from 2010 to 2016 has increased
significantly (Table 2). Reasons for production growth include EU accession (i.e. business
conditions in the single market), availability and introduction of new technologies, and
lower-cost inputs. Overall, the EU-13 Member States became the net exporter of poultry
meat beginning in 2010, and the value of net exports during the observed period significantly

increased.
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Table 2. Poultry meat production, consumption and trade in the EU-13 2010 - 2016

EU-13
Year Production Domestic use Per capita Net trade
(1000 t) (1000 t) consumption (kg) (1000 t)
2010 2,609.41 2,349.61 19.48 259.80
2011 2,661.82 2,347.69 19.52 314.13
2012 2,862.46 2,437.82 20.31 424.64
2013 2,952.81 2,443.67 20.41 509.14
2014 3,178.96 2,517.21 21.07 661.74
2015 3,475.97 2,647.44 22.22 828.53
2016 3,797.18 2,786.99 23.44 1010.19
%
change 45.52% 18.62% 20.37% 288.83%
'10-'16

Source: elaborated by the authors according to the data available in the EUROSTAT
(EUROSTAT, 2018)

In Croatia there has been a trend of increasing production and consumption of poultry meat
during the last ten years, as well as in most EU Member States. The Croatian poultry meat
market has been part of the common market for five years and contributes with 0.44% of the
total poultry meat production in the EU. Between 2010 and 2016, the volume of poultry meat
production was around 60,000 tons with a upward trend. On average, the total consumption
amounts to 74.4 thousand tons, and the difference in demand was imported from the EU

market, with a significant import from Poland (Table 3).

Table 3. Poultry meat production, consumption and trade in Croatia 2010 - 2016

Croatia

Year Production Domestic use Per capita Net trade

(1000 1) (1000 t) consumption (kg) (1000 1)
2010 60.20 73.74 17.80 -13.54
2011 60.80 71.38 17.29 -10.58
2012 61.30 75.29 18.30 -13.99
2013 55.70 71.43 17.42 -15.73
2014 59.10 73.15 17.91 -14.05
2015 63.40 77.27 19.01 -13.87
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2016 64.00 78.59 19.38 -14.59
%
change 6.31% 6.58% 8.88% -1.75%
'10-'16

Source: elaborated by the authors according to the data available in the Croatian Bureau of
Statistics (CBS, 2018)

As with other types of meat, experts estimate that Croatia has sufficient capacities for poultry
production, but they are not efficiently used. In the pre-accession period, due to the lack of
complete market infrastructure and an inadequate business linkage of economies (Raguz-
buri¢ et al., 2006), production structure was one of the causes of a less competitive domestic
production of poultry.

After Croatia's accession to the EU the volume of total agricultural production increased, but
at the same time there were structural changes similar to that of the CEECs (Central and
Eastern European Countries) that previously joined the EU (Csaki and Jambor, 2013). The
degree of self-sufficiency in the production of poultry meat in Croatia is higher than in other
types of meat (Grgi¢ et al., 2015), and in the observed period it was about 80% with a
moderate growth trend.

The future development of the poultry meat market can be projected using various economic
models that have been applied since the 1970s, with special emphasis on the specific
characteristics of the observed sector. Partial Equilibrium Models (PE) and General
Equilibrium Models (GE) are the most common approaches to the quantitative estimates of
market developments (Dominguez et al., 2008).

Partial equilibrium models analyse the observed agricultural sector using more details of the
market itself (Salvatici et al., 2001). This paper presents the results of the partial equilibrium
model, which represents the mid-term projection of the development of the poultry meat

market in the EU-15, the EU-13 and Croatia by 2030.
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The AGMEMOD (PE) model in function of poultry market projections
The AGMEMOD (AGricultural MEmber State MODelling) model is an integral part of the

Integrated Modelling Platform for Agro-economic Commodity and Policy Analysis (iMAP)
hosted by the Joint Research Centre (JRC-Seville) (M’barek et al., 2012; M’barek and
Delincé, 2015). Every year the European Commission provides mid-term projections for
agricultural markets (outlooks). The Member State outlook calculated by AGMEMOD is
embedded in the EU Agricultural Outlook (European Commission, 2017). These projections
are reported for the EU-28 aggregate and split into EU-15 and EU-13 to reflect the diversity
between the pre- and post-2004 Member States (Salamon et al., 2017).

The applied model is built using a common country model template, which is based on the
AGMEMOD Partnership’s approach known as bottom-up, and the subsequent combination
in a composite EU-28 model. This is a unique approach, as other agricultural sector models
are maintained within one or a few institutions (Chantreuil et al., 2012). The AGMEMOD
model is an econometric, dynamic, multi-product, multi-country, partial equilibrium model.
Country-specific models (based on a set of commodity-specific model templates) are
developed to both reflect the details of agriculture at Member State level, and also allow
their combination in an EU model (Salamon et al., 2017).

The models comprise equations for crop sectors, including cereals, oilseeds and their
processed products (oil and meal), sugar beets and sugar, protein crops and potatoes. There
are also equations for animal sectors, and live animals (cattle, pigs, sheep and goats) and
meats (beef, pig meat, poultry, sheep and goat meat) are covered separately, while the dairy
sector covers raw and processed milk products. Animal products cover projections on stocks
of live animals, slaughter and trade in live animals (Salamon et al., 2017). The country

models contain the behavioural responses of economic agents (farmers, consumers, etc.) to
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changes in prices and in policy instruments, and to other exogenous variables in the

agricultural market.

AGMEMOD’s database for poultry is partly made up of supply and use balance sheets,
which covers data on production, imports, human food consumption and exports up to 2016.
These commodity balance variables, together with production data and commaodity prices,
are determined inside the model and belong to the set of endogenous variables of the
AGMEMOD model (Salamon et al., 2008). For each commodity (e.g. poultry), sets of
behavioural equations describe the supply side (for poultry: production and imports) and
demand sides (for poultry: domestic use, exports) of the market. Supply and demand
equations define how, in any given year, equilibrium (i.e. supply equals demand) is found
within the single commodity market (Chantreuil et al., 2012).

Prices in AGMEMOD are essentially formed in three ways: for most Member States and
commodities, they are defined by a price transmission equation, whereas a domestic price in
a given country is driven by an external price in the so-called key-price country. In principle,
the national price (e.g. Croatia) of a commodity is explained by the key price of that
commodity and a vector of exogenous variables, including the self-sufficiency rate in the
relevant country and the self-sufficiency rate for the same commodity in the key-price
market (Chantreuil et al., 2012). For the EU poultry meat market, the key price is the price
of poultry meat in Germany. Detailed information on the general structure (Figure 1.) of the
AGMEMOD country model equations can be found in Hanrahan (2001), Esposti and

Camaioni (2007) and Chantreuil et al. (2012).
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Figure 1. The basic structure of the AGMEMOD national model and its connection to
the EU-28 model
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Source: Chantreuil et al., 2010.

When using a model, stable conditions on the poultry meat market (ceteris paribus) without
market shocks (e.g. a sudden drop of prices) and the occurrence of diseases (e.g. Avian
influenza outbreaks) are generally assumed. The results represent the outlook of the meat
poultry market by 2030 in the EU with special reference to Croatia as a new member state.
The aggregated results for the EU-15 and EU-13 member states, as well as separately for
Croatia will be presented to indicate ongoing trends in the production, consumption and net

trade of poultry meat market.

EU-15 poultry meat market state and perspectives

Generally, livestock and poultry meat sectors have grown in the EU over the past decade,
but in the future the growth rate of meat and poultry meat production is expected to slow

significantly in the EU-15 (Table 4).
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Table 4. EU-15 Poultry meat market prospects

% change % change

2010 2020 2030 50409020 2020-2030
Production (1000 ) 052141 10,8662 10,881  1412%  0.14%
Domestic use (1000 t) 042202 115597 11699  22.69%  1.21%
(Plfé)cap'ta consumption 20.95 25 25 19.34%  0.00%
Net trade (1000 1) 9938 6935  -818  -797.80%  -17.95%

Source: elaborated by the authors according to the Agmemod v8.0 model results

This is due to societal concerns that increasing pressure on environmental constraints
(Salamon et al., 2017), along with pressure on producers to meet the requirements of health
regulations in poultry production. In recent years most EU Member States have had
numerous changes in poultry production associated with increased animal welfare,
environmental protection, and biological safety in food production and distribution (Crn¢an,
2016; Elson, 2008; van Horne, 2007). These are implemented in the legislation of individual
countries, which resulted in changes in the earlier mode of production, and thereby, increased
production costs.

Changes in consumer habits also have a significant impact on the poultry meat sector, where
a growing concern about animal welfare reduces the number of meat consumers in general.
The share of consumers who either do not consume meat or who restrict meat consumption
is also constantly increasing, especially among the younger population in the EU-15
(Salamon et al., 2017). Therefore, the per capita consumption of poultry meat in Old Member
States is not expected to rise in the next decade. Domestic consumption will grow slightly,
but this is solely the result of the projected increase in the number of inhabitants in the EU-
15 (due to migration).

As for net exports, the EU-15 countries were net exporters a few years ago, but since 2014
they have become net importers of poultry meat. By the end of the projected period, it is

expected that the import of poultry meat will continue to strengthen, and EU-15 countries
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will meet their domestic needs for poultry meat by importing from the EU-13 Member

States.

EU-13 poultry meat market state and perspectives

Member States that joined the EU after 2004 have given an impetus to overall EU total
factor productivity (TFP) growth, and same happened with agricultural productivity.
Remarkably, the high growth rate in the EU-13 is offset by the low growth rate in the EU-
15. Although EU-13 growth rates are relatively high between 2005-2015 (over 1.6%/year),
the portion of EU-13 in overall EU agricultural output is still l[imited (European Commission,
2016). The situation regarding the poultry meat sector looks better in the EU-13 Member
States (Table 5). Production of poultry meat in the New Member States is constantly
increasing (for 57.3% between 2010-2020), and production is expected to increase during

the next period (2020-2030), albeit not so intensively (8.95%).

Table 5. EU-13 Poultry meat market prospects

% change %o change

2010 2020 2030 5010-2020 2020-2030

Production (1000 1) 260041 41053 44728 57.33%  8.95%
Domestic use (1000 t) 2,349.61 28520 29122 21.38% 2.11%
(Plfé)cap'ta consumption 19.48 24.3 25.7 2455%  6.02%
Net trade (1000 t) 250.80 12533 15607 38241%  24.52%

Source: elaborated by the authors according to the AGMEMOD v8.0 model results

Significant investments in poultry production in the EU-13 have occurred in recent years,
not only from the Rural Development Program (RDP), but also from other sources of funding
(Spicka, 2016). In addition to direct investments in production capacities, favourable market
conditions in the EU-13 are associated with a lower cost structure of poultry production,

which are related to cheaper fodder, lower labour prices and reduced slaughtering costs (van
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Horne, 2017). New legislation has increased the production costs of poultry meat: the

additional costs due to the EU legislation are estimated to be 4.8 eurocents per kg of live

weight, which is 5.1% of the total production costs in 2011 (van Horne and Bondt, 2013).

As shown in Figure 2, lower production costs are generated by the EU-13 producer countries
(e.g. Hungary and Poland). In contrast, the main countries within the EU-15 producing
poultry meat have on average above 140 eurocents/kg of poultry carcass weight. Domestic
and per capita consumption in the EU-13 Member States meet and surpass the EU-15 levels,
where poultry is still perceived as an inexpensive and healthy source of animal protein
(Kralik et al., 2017) with far less concern for animal keeping and welfare issues. The export
growth trend of poultry meat in the EU-13 is expected to last until the end of the projected

period.

Figure 2. Production costs of broilers and slaughterings (ct/kg c.w.), 2015
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Croatian poultry meat market state and perspectives

Since the accession of the New Members State in the EU, significant changes have taken
place in the economic environment of the agricultural sector (Erjavec et al., 2006; Kotevska
et al., 2013; Chantreuil et al., 2013). As the youngest member state, and with almost the
same transitional past as other CEECs, Croatia follows similar trends in the production of
poultry meat as those of other EU-13 countries within a ten year time-span. When Croatia
joined the EU in 2013, the domestic market had to adjust to the conditions of single market

operation, and balance and converge domestic prices to the EU price (Figure 3).

Figure 3. Projected prices of poultry meat in the EU, World and Croatia
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Source: elaborated by the authors according to the AGMEMOD v8.0 model results

Prior to Croatia joining the EU, the price of poultry meat was slightly higher than the price
in the EU; however, after the convergence the price of Croatian poultry meat is lower than
the average EU-28 price, and the price in Croatia is expected to sink below the EU-28 price
by the end of the projected period. Croatia’s lower production costs (including fodder and
labour costs) compared to the EU-15 Member States will keep the Croatian price of poultry
meat below the EU-28 price, making the Croatian poultry meat market price competitive

within EU poultry meat market. At the same time, the Croatian price will remain higher than
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the average world price of poultry meat due to relatively higher poultry meat production

costs in Croatia compared to production costs in rest of the world.

During the first year after accession, there was a slight drop in production due to a fall of
domestic prices and adjustments to business conditions in the single market. Since then, the
poultry meat market in Croatia continues to recover and follows a positive trend that is

similar to that observed in the EU-13 poultry meat market.

Table 6. Croatian Poultry meat market prospects

% change % change

20102020 2030 5514 5070 2020-2030
Production (1000 t) 60.20 71 86.1 17.94% 21.27%
Domestic use (1000 t) 7374 874 954  1852%  9.15%
E’g)cap'ta consumption 1780 218 209  2241%  14.22%
Net trade (1000 t) 1354  -16.4 93 -2112%  43.29%

Source: elaborated by the authors according to the AGMEMOD v8.0 model results

A strong growth period is expected within Croatia’s poultry meat production between 2020-
2030 due to the country’s full adjustment to single market conditions and the high probability
of more investments in the poultry sector (Table 6). Similar to other EU-13 Member States,
domestic and per capita consumption of poultry meat in Croatia is expected to increase, yet
the reasons for the increase are somewhat different from that of the EU-13. Increases are
caused by factors other than an increase in income, such as the strong influence of an
increased demand for a food product in the tourism sector. In the projected period, Croatia
remains a net importer of poultry meat (Crncan et al., 2018), but with significant trade deficit

reduction.
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Conclusion

The poultry meat market in the EU plays an important role in achieving food security,
producer income and creating part of the value of agriculture in the gross domestic
production. Within the last 15 years, poultry meat production in the EU has experienced
structural changes, thanks to the EU’s expansion, changes in consumer demands,
environmental pressures, and concerns about animal welfare and public health, along with
higher producer costs in EU-15 countries. In the recent period, structural changes include
the strengthening of poultry meat production in the EU-13 compared to the EU-15; in other
words, poultry meat production is migrating from west (EU-15) to east (EU-13).

Given these changes in the EU-15 Member States, there is an expected stagnation of poultry
meat production from 2020 until 2030, with a projected production growth of only 0.14%.
Domestic and per capita consumption in the same period will also stagnate, since consumers’
attitude towards meat consumption is changing in EU-15 countries. Until the end of the
projected period, EU-15 will remain a net importer of poultry meat with a strong growth
trend of imports, particularly from the EU-13 Member States.

In the observed period (2010-2030), the poultry meat production in the EU-13 countries is
expected to grow by 71.41%, with production growth slowing to 8.95% between 2020-2030.
Domestic consumption of poultry meat will grow by 23.94% in the observed period, and per
capita consumption in the EU-13 (25.7 kg) is expected to be higher than in the EU-15
countries by 2030. The most significant increase is expected in net exports of poultry meat
(500.72%), which is the result of higher competitiveness of poultry meat production,
resulting in a surplus of poultry meat products in EU-13 member states.

Similar to other EU-13 countries, Croatia follows positive trends in the poultry meat market.
The developmental lag of the domestic poultry meat market compared to other EU-13

countries can be explained by the subsequent accession of Croatia to the EU (10 years after
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other CEECs). Advantages of poultry meat production in Croatia are the result of lower feed

and labour costs compared to EU-15 countries, and the possibility to realize substantial
amounts of investment from rural development funds and other sources of funding in the
sector. A production growth of 43.02% is expected, while a domestic consumption growth
of 29.37% and per capita consumption growth of 39.89% of poultry meat is projected for
Croatia in the observed period (2010-2030). Although Croatia will remain a poultry meat
net importer by the end of the period (2030), net exports are expected to increase by 31.31%.
The domestic price of poultry meat converged with the EU price due to Croatia’s accession
into the EU. After a short-term adjustment, the domestic price remains stable: on average,
the price is 9% below the EU price level and 17% above the world poultry meat price level,

which positively influences trends in the development of poultry meat production in Croatia.
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Production and trade impacts of CAP past 2021 reform scenarios on main Croatian crop and

livestock sectors
Abstract:

In 2018, the Common Agricultural Policy started a new reform process that intends to expand and
strengthen the environmental- and society-focussed supports and liberalise the delivery model carried
out through strategic planning. This paper tries to assess the potential impacts of the new CAP reform
on the main agricultural markets in Croatia. The impact assessment is analysed using the
AGMEMOD partial equilibrium model where, in addition to the baseline scenario, three scenarios
of potential changes are developed and compared to the baseline. The features of the policy change
scenarios relate to the most radically possible direction of the new CAP supports that can be made
more market- and production-oriented or environment- and society-oriented or a combination of the
two. The subject of these modelling simulations was the main Croatian agricultural market. Changes
in market patterns that relate to production, yield and net trade at the end of the simulated period will

be compared with the baseline scenario results by 2030.

According to the simulated scenario results, the reduction of support levels to the production,
voluntary coupled supports abolishment and introduction of additional environmental constraints
have had a significant impact on the Croatian crop and livestock markets. Crop markets have proven
to be more competitive and less dependent on subsidies so that market pattern changes will not mean
the loss of Croatia’s net export status of soft wheat, maize and soy beans except barley. Livestock
sectors, especially beef and dairy, in addition to recording a distinct lack of competitiveness even
before the Croatian accession to the EU, additionally suffer significant production volume loss along
with increase in imports. Although significant, changes to the Croatian agricultural market are not

dramatic enough to cause complete production breakdown by 2030.

Keywords: Impact assessment, new CAP reform, AGMEMOD, agricultural markets, Croatia
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1. Introduction:

Common Agricultural Policy (CAP) has been, from its creation, in a constant process of reform
(OECD, 2017). Historically, it has experienced significant changes related to impacts on agricultural
markets, based on external and internal policy frames such as the international trade and EU budget
disputes and growing environmental and societal concerns (GARZON, 2006). In the early years of
CAP (1962-1992), due to strong market prices’ support orientation of policy (import levies, market
interventions and export refunds) and their direct impact on the market, CAP instruments analysis
were much efficient and it was relatively easy to develop standard economic (partial and general
equilibriums) models to assess the impact of policy changes on the agricultural sector (BUCKWELL
et al., 1982). Successive CAP reforms since the 1990’s continued to diminish the role of direct price
policy support, and the market orientation of the CAP was increased with the implementation of
decoupled and coupled payments (NIEMI and KETTUNEN, 2011). Along with market-oriented CAP,
its measures became more and more complex and addressed diverse challenges such as
environmental issues, rural development, food quality and safety, market volatility and risks, and
other issues as well (ERJAVEC and LOVEC, 2017; HARVEY, 2015; JAMBOR and HARVEY, 2010).

With the recently proposed changes with the new CAP reform by the European Commission (EC)
(Ec, 2018a), the impact of the CAP change on agricultural markets post 2021 will be even more
challenging to determine as it will more strongly address the focus on environmental and climate
policy support schemes, strengthening policy elements such as risk management, knowledge transfer,

generation renewal and specific territorial supports.

The design of the new CAP together with all the measures and instruments is depending on the final
outcome of the negotiation about the financial frame and main policy decisions in the European
Council and technical details within and between European Parliament and Council. The main line
of reform on the CAP regulation and Multi-annual Financial Framework (MFF) has already been
designed by the EC proposal based on previous reform processes allowed to assess the impacts of

policy changes and test alternatives concepts.

According to the new MFF, an overall 5% budget cut for the CAP was proposed mainly due to
BREXIT, while direct payments to farmers was reduced by less than 4%, which means, in real terms,
acut of around 12% to the 1st pillar and over 20% to rural development policy (AGRA Focus, 2018a).
Along with budgetary cuts, the new CAP proposed a new delivery model founded through the
strategic plan to enable greater flexibility for Member States (MS) and efficiency of the policy
(ERJAVEC et al., 2018). The new delivery model envisages options for MS to choose in which
direction to focus their national CAP spending. Considering the selected option, new measures and
instruments will target the direction of support that may be more market- or production-oriented,

environment- and society-oriented or a combination of, as mentioned before. The choices within the
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future policy concept could have significant impacts on the main agri-food markets and trade.

Strategic plans with an impact assessment of policy changes need to be provided to help decision
makers in their choice. Therefore, the new reform and related strategic options raise the question of
which tools MS should use to support their decision making process. Quantitative analysis tools, i.e.
economic models are essential for evidence-based agricultural and rural policy assessment (COLEN
etal., 2016).

With the evolution of CAP, various sophisticated economic models emerged as comprehensive tools
that can be used in policy change assessment studies. The European Commission (EC), Joint
Research Centre (JRC) and the Directorate General for Agriculture and Rural Development (DG-
AGRI) developed the integrated Modelling Platform for Agro-economic Commodity and Policy
Analysis (IMAP) that hosts a number of partial equilibrium (PE) and computable general equilibrium
(CGE) models used to address a broad range of topics linked to the economic assessment of
agricultural and rural development policy changes (M’BAREK and DELINCE, 2012; M’BAREK and
DELINCE, 2015). Together with CAPRI and AGLINK, AGMEMOD is one of the three core partial
equilibrium PE models in the platform, and the two CGE models are GLOBE/STAGE and MAGNET
(SALAMON et al., 2017). The use of models in assessing the impact of permanent changes in
agricultural policy is an established practice of the European Commission and the scientific
community (BARTOVA and M’BAREK, 2008; ERJAVEC et al., 2011; NIEMI and KETTUNEN 2018; EC,
2018b).

Croatia as well as other member states must make their strategic plan within the future policy
concept; however, some features of the former and current management of agrarian policy will
probably affect the choice of option. Prior to the EU accession, strong agricultural supports existed
in Croatia with a large share of subsidies related to market price support to producers in the form of
direct payments, and to a lesser extent, rural development (VOLK, 2010). After the accession within
the programming period of CAP 2015-2020, Croatia has started applying a regional model of direct
payments, i.e. the Single Payment Scheme (SPS) with a strong historical component. This relates to
a production-focussed distribution of envelopes for direct payments and rural development with a
large share of voluntary coupled supports and flexibility mechanism between the 15t and 2™ pillars
(KRANJAC, et al., 2019; MINISTRY OF AGRICULTURE, 2016a). The distribution and envelope amounts

are described in Table 1 under the baseline scenario description.

CAP post 2021 changes will more or less have an impact on the agricultural markets depending on
the option chosen by the agricultural policy makers in Croatia. Therefore, our paper analyses the on
three stylised scenarios developed in the AGMEMOD (PE) model that simulate market and
production, environment and society, and a combined choice of option in the future discourse of

agrarian policy in Croatia. We aimed to answer which scenario, when compared to the baseline
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scenario, causes the biggest changes in the agricultural production structure and market patterns

(production, yield and net trade) till 2030. With regards to the planned scenarios, two different
hypotheses were defined after testing the possible effects of choices within the future policy concept.
CAP post 2021 changes can significantly affect the production structure and market patterns of the
Croatian agricultural sector, assuming that changes will not be so drastic to cause a complete
production breakdown, and that the introduction of additional environmental constraints and
abolition of voluntary coupled supports will further reduce the agricultural production in Croatia.

This paper provides a model-based impact assessment of possible changes under the CAP post 2021
reform with a focus on the agricultural markets of a single Member State (Croatia). The structure of
the paper is as follows: First, it details the agricultural policy as a constant process of reforms
significantly affecting agricultural markets. It was argued that the impacts of changes can be
measured by economic models, which give them significance at the national, EU and world levels
(Section 1). Aims and hypotheses will be tested based on the different scenario analyses using the
AGMEMOD PE model. Then Section 2 describes the methodology, modelling approach and
appropriate changes to the model. Scenario details are described in Section 3 while scenario results
with regards to the impact of changes in the budget, the instruments and the measures of agricultural
policy on the main agricultural markets in Croatia are analysed in Section 4. Afterwards Section 5
details a qualification that puts emphasises on the possibility of PE sectoral models in this kind of
application. Given the results and the discussion, conclusions related to the impact assessment of the

new CAP changes on the Croatian agricultural markets up to 2030 are presented.

2. Methods:
2.1. AGMEMOD PE model

The AGMEMOD (Agricultural Member State Modelling) is an econometric, dynamic, multiproduct
and multi-country partial equilibrium model. It is commonly used to produce medium-term
simulations, i.e. market outlooks of key agricultural commodity markets and policy impact
assessments for EU Member States and other countries (SALAMON et al., 2019). The AGMEMOD
partnership uses the bottom-up approach where the individual country level model is built up as a
system of agricultural commodity markets sub models with country-specific characteristics to be
subsequently combined in a composite EU 28 AGMEMOD model (SALAMON et al., 2017;

CHANTREUIL et al., 2012).

The Croatian country-level model is a result of the authors’ standalone model, according to the
AGMEMOD Partnership modelling approach hosted at the Thiinen Institute. The supply and demand
balance sheets covering the data on production, consumption, imports and exports of observed

agricultural markets represent the core endogenous data of each commodity market. The national and
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EU databases for member states were used for the core data. Sub models, i.e. commodity market

models of the key Croatian crop and livestock markets, include sets of econometrically estimated
behavioural equations that display the relations of supply and demand. Agricultural commodities are
mutually linked via technological relations on the production side and via complementarity or
substitutability relations on the consumption side (NIEMI and KETUNNEN, 2018). Econometrically
estimated equations were calibrated and then validated based on experts’ knowledge and literature
afterwards. In the relations of supply and demand, exogenous variables such as specific Croatian
political instruments (direct payments in Croatia during the 2015-2020 period) and macroeconomic
variables were incorporated. CAP instruments are incorporated in a harmonised way, meaning that
regional and coupled payments are recalculated and included as policy price add-ons (SALPUTRA et
al., 2011). The AGMEMOD model explains future production development based on previous
production and stock levels; however, on other hand, previous consumption levels are used to explain
future consumption changes. The development of commodity prices in the Croatian model is
determined by the national price and self-sufficiency ratio for a given commodity linked with the EU
key price and the self-sufficiency ratio of the same commodity. Other variables are also included in
the Croatian model, such as the time trends (proxy for technological progress) and dummy variables
(for special policy regulations or quotas). More details on the structure of the equations involved in
the AGMEMOD partnership modelling approach is described in the works by SALAMON et al.
(2008), ERJAVEC and DONNELLAN (2005) and CHANTREUIL et al. (2005).

2.2. Modelling approach

The modelling approach also takes into account different effects of coupled and decoupled direct
payments as well as additional environmental constraints included in the policy instrument
description (CHANTREUIL et al., 2013). The decoupled and coupled payments’ effects on the specific
producer price are determined via multiplier coefficients that present the share of particular support
in reaction prices or expected gross margins. In the baseline scenario, regional Single Area Payments
multipliers are set at 0.3 and coupled payments are set to 1.0. In other scenarios, the regional Single
Area Payments multipliers are set differently with the intention to simulate possible different effects
of CAP post 2021 changes. A policy-harmonised approach within the AGMEMOD (Figure 1)
enables recalculation of direct and coupled payments to form a policy price add-on on specific
producer prices, thus creating a reaction price and gross margins. Changes in the levels of reaction
prices and expected gross margins reflect the impacts of policy change (within the instruments and
measures of the CAP in combination with the market price) on the production structure of the

observed market.
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Figure 3. Policy harmonised approach within the AGMEMOD model
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Example of crop and livestock policy price add-on equations:
pree; = ((cpm * cpty;/max(ah,_y ;) + (rpm * rpty/max(ah,_q j))/yield,_y 1)

Where cpm and rpm are multipliers of coupled and regional payments, cpt;; is the ceiling for total
coupled payments envelope for crop culture j, rpt; presents the regional payments envelope and

ah;_4,; is the area harvested for crop culture j in year t-1.

preg; = (cpm x cptyi/ccte_q;) + (rpm x rpte)/ahe_y /ltd,_1)/slwy; )
where cct,_, ; represents the number of animals in group i in year t-1, ltd,_, is the average
livestock density and siw, ; is the average slaughter weight of animals in group i.

Price add-on (prc) variable is afterwards used in econometrically estimated equations, for example:

cetie = f(cctip1, Pig +Pree),V) i=1,..,n (3)

where cct;  is the ending breeding numbers of animal species (i), p; . is the real producer price for
the year t and V is vector, indicating an exogenous variable that can affect the ending breeding
numbers of animal species (i). More details about the policy-harmonised modelling approach are

available in the work of SLAPUTRA et al. (2011).

Political variables are in the policy harmonisation AGMEMOD application interface and contain the
data for each given year up to 2030. For the purposes of the scenario analysis described in the next
section, changes take into account the budgetary changes (decoupled and coupled payments),
flexibility between pillars mechanism and multiplier and livestock density unit changes; however,
the 2" pillar measures were not modelled as these types of models are not capable of taking them
into account. The prices of the analysed markets were not included into the scenario simulations as

scenario changes were applied only to the Croatian stand-alone model and not to the EU 28 model.
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3. Scenarios

The impact assessment scenarios of policy changes for the Croatian agricultural markets made by
the AGMEMOD model is based on the reactions of commodity markets on the change in the CAP
budget, political instruments, multipliers and livestock density units during the 2021-2030 period
(Table 1). To determine possible changes of the new CAP policy changes on the Croatian agricultural
markets, three scenarios related to the baseline scenario were developed with an intention to design
scenarios based on the scenarios presented by the European Commission for Impact Assessment at
the EU level (Ec 2018b).

e Baseline scenario — Represents a no-policy change scenario that serves as counterfactual to
identify the effects on Croatian agricultural markets. Baseline scenario assumes a
continuation of current the CAP 2015-2020 measures and instruments according to the EU
Council regulations nr. 1307/2013 and 1310/2013 with stable climate conditions and no other
exogenous shocks (general economic environment, no diseases), with a steady demand and
yield trends up to 2030. The Single Area Payments multipliers are set at 0.3 and livestock
density unit to 2.0.

e Farm income scenario — Production-focussed and preventing the redistribution of fund-
oriented scenario with minimal environmental requirements within the given proposal. It
envisages the total CAP budgetary cuts of 4% that is going to come into effect from 2021,
in line with the new MFF, while the existing flexibility mechanism and structure of direct
payments measures is kept intact up to 2030. Since this scenario does not have significant
changes in its instruments and measures, the regional Single Area Payments multipliers have
been set at 0.5 from 2021 onwards. It is suspected that this scenario mimics the historical
payments that have a greater production effect (OECD 2006), assuming that farmers will be
more willing to invest in appropriate production technologies. The livestock density unit is
kept the same like in baseline scenario.

e Environmental & society scenario — The focus of this scenario is on environmental
constraints, rural development and societal issues and less on production and the existing
farm income distribution-oriented approach. It represents the biggest change related to the
baseline scenario, with the total budgetary cuts remaining the same (4%); additionally, the
flexibility between pillars envisages the transfer of funds from the 1%t to 2" pillar supports,
and the voluntary coupled supports (VCS) will be completely abolished from 2021. The
elements of the environmental and ecological policy instruments are strengthened. In this
scenario, the multiplier coefficients are lowered (0.2) for direct payments representing a
smaller effect of subsidies on production due to the assumption that the policy targets
environmental and societal measures more, which will burden the producers with

environmental constraints and make them less willing to invest in production technologies.
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constraints in CAP post 2021 within intensive livestock production.

are set at 0.4 and livestock density unit at 2.4.

Table 1. Scenario descriptions for Croatian Impact Assessment of CAP post 2021 changes

Additionally, a higher livestock density unit per hectare was set (to 2,9) for the reason that a
higher livestock density unit when entering in reaction to the price equation results in lower
price add-on and thus lower reaction price, showing a lower amount of support per livestock
unit. This element is intended to simulate possible effects of higher environmental

Hybrid scenario — This relates to the middle ground scenario between production and
environmental-focussed direction of the CAP supports. It takes into account the same total
budgetary cut of 4%, abolishment of pillars flexibility mechanism and the VCS total
envelope reduction to 5% from 2021 till 2030. The environmental constraints are settled
between both the abovementioned scenarios. Multiplier coefficients in the hybrid scenario

Environmental

Baseline scenario Farm income and society Hybrid scenario
scenario -
scenario
Total in EUR 423.425 min. 415.793 min. 320.024 min. 367.908 min.
EUR EUR EUR EUR
% share of total direct payment envelope
. Basic payments,
= young farms,
2 g T 55% 55% 57% 57%
; =3 redistributive
s E payments
85 Greening 30% 30% 43% 38%
= Voluntary coupled 15% 15% ) 50
supports
SAP Multiplier 03 0,5 0,2 0,4
coefficient
leestock_ density 20 20 2.9 24
unit
g - 216.000 min. 207.692 min. 303.461 min. 255.576 min.
E Total in EUR EUR EUR EUR EUR
o
T L
3 S I
S g Flexibility between Yes, 15% from Yes, 15% from Yes, 15% from No
g 1st and 2nd pillar EAFRD to EAGF EAFRD to EAGF  EAGF to EAFRD
x

Source: Author’s elaboration
The results of the scenario analysis for the main agricultural markets in the Republic of Croatia are

presented for soft wheat, corn, barley and soy beans in the crop area and for beef and cattle, pork,

lamb and sheep and cow’s milk. These markets make up to over 65% of the total agricultural output

in Croatia, according to Croatian Bureau of Statistics in 2017 (CBs, 2018).

4. Results

Under the baseline scenario, where the current CAP 2015-2020 measures and the instruments

continue up to 2030, results indicate an overall increase in the crop sector production volumes (Table

2), based especially on the increases in yields, while the sown areas do not change significantly,
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except for soybeans, which gets an increase of area by 37% in 2030 when compared to 2016. Given

the positive production developments, the growth in net exports is expected in the observed markets
by the end of the simulated period. Such patterns in crop market developments in Croatia are similar
to the trends that have already been manifested in other new member states after their accession to
the EU (CsAKI and JAMBOR, 2013).

The farm income scenario shows a slight increase in the overall crop production when compared to
the baseline scenario even though the overall total available budget for direct payments was reduced.
The reason for such a positive simulation lies in the similarity between the farm income scenario and
baseline with which the current CAP policy instruments and measures continue up to 2030 as well
as a stronger focus on production in terms of rural development measures. The current CAP policy
structure favours grain and oilseed markets with a decoupled payment system per hectare and benefits
large farms growing such crops. Even though the payments per hectare are same for small and big
farms, more area under payments means more funds in the end. Combined with the available funds
from rural development, the development of small technologically inefficient farms is also supported,

which ultimately results in an increase in the volume of crop production at the national level.

The biggest changes in the market outcomes especially in the production quantities occur under the
environmental and society scenario, which assumes substantial CAP budgetary, measure and
instruments adjustments combined with higher environmental constraints when compared to the
baseline. This scenario indicates lower sown areas and yields in the crop markets presented, resulting
in lower crop production volumes when compared to the baseline up to 2030. Regardless of this
substantial decrease in production, Croatia remains the net exporter of soft wheat, maize and
soybeans while it becomes the net importer of barley. Such simulation results indicate that the main
crop sectors in Croatia may have adequate levels of competitiveness and that they are not so

dependent on public support.

Table 2. Scenario simulation results for Croatian main crop markets

Environmental

Baseline Farm income Hybrid .
& society
2016 2030 2030 2030 2030
Soft Wheat
Area (1000 ha) 167.2 176.1 178.4 174.7 170.0
Production (1000 t) 957.6 1,121.6 1,172.0 1,075.0 970.1
Yield (Vha) 57 6.4 6.6 6.2 57
S'et exports (1000 | 5767 726.4 774.9 681.2 580.1
Barley
Avrea (1000 ha) 56.5 50.5 51.4 49.8 47.8
Production (1000 t) 263.2 264.8 276.3 254.2 229.8
Yield (/ha) 47 5.2 5.4 5.1 438
{\)'Et exports (1000 0.4 5.8 17.1 47 285
Maize
Area (1000 ha) | 252.1 2452 248.0 2436 238.0
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Production (10001) | 2.1545 2.535.9 2.686.0 23924 2.079.9
Yield (t/ha) 85 103 108 98 8.7
t’\)'et exports (1000 | 4545 1,1102 1,261.0 1,100.0 881.7
Soy beans
Area (1000 ha) 786 1075 109.0 1065 1033
Production (10001) | 244.1 3758 396.0 356.7 3145
Yield (tha) 31 35 36 33 3.0
{\)'Et exports (1000 | ;54 2127 2253 200.7 174.3

Source: AGMEMOD v8.0 modelling results.
On the contrary, the development patterns of crop production and livestock market results under the

baseline assumptions in Croatia are stagnating or even declining with respect to their production
quantities (Table 3). As is the case in many EU-N13 member states, beef production is declining
along with the dairy cow numbers, as upward trends in milk yields observed (SALAMON, 2017; CSAKI
and JAMBOR, 2013). The Croatian beef and dairy baseline results follow that pattern as well, with
declining animal herds (dairy and beef cattle) along with an expected decrease in the beef and milk
production; however, at the same time, milk yields are projected to increase. With respect to the other
considered livestock markets, pork as well as lamb and sheep will depict a slight recovery reflected
in increased live animal numbers and in growing meat production. However, in contrast to the
expected mild recovery in pork, the lamb and sheep production in Croatia will remain a net importer
of all considered livestock products until 2030 while the imports of beef and dairy products will even
grow.

The low competitiveness in the Croatian livestock sectors does not portray any real potential for
growth under the farm income scenario simulation. Results are in line with the baseline results,
proving that in Croatia’s case, much higher amounts of supports and investments in those sectors
would be required to reverse that general picture.

Both the other scenarios depict strengthened declines in the Croatian livestock production. The
biggest impact can be observed under the environmental and society scenario wherein beef, lamb
and sheep and dairy production will be reduced, both in the number of live animals and in production
quantities when compared to the baseline. At the moment, these sectors are subject to coupled support
provided by the current agricultural policy in Croatia; however, reducing or abolishing these supports
production will significantly have a negative impact on producers’ decisions. The pork production
has shown a minor change in its developments under all scenarios. The reason hereof may not lie
within the Croatian resilience and competitiveness with regard to its pork market but is more driven

by the fact that the pork market, like in other EU Member States, is not subject to CAP support.

Table 3. Scenario simulation results for the Croatian main livestock markets

Environmental

Baseline Farm income Hybrid .
& society
2016 2030 2030 2030 2030
Beef & cattle
Live animals
(1000) 462.0 4121 412.7 396.3 386.2
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Production (1000 t) 44.8 35.2 35.3 29.1 24.7
'\)'Et exports (1000 | g, 27.8 277 33.2 -39.9
¢ . . . . .
Pork & pig
Live animals
(1000) 1,163.0 1,188.4 1,191.2 1,163.1 1,157.7
Production (1000 t) 1114 140.5 140.9 138.6 138.1
t'\)'Et exports (1000 | g4 7822 778 -80.1 -80.5
Lamb &
sheep
Live animals
(1000) 619.0 752.9 761.4 645.1 576.5
Production (1000 t) 55 6.8 6.9 6.5 6.3
Net exports (1000 14 12 11 15 17
) . . . . .
Cow’s milk
Dairy cows (1000) 147.0 90.82 91.79 85.31 81.19
Production (1000 t) 691.0 555.8 561.6 508.0 473.8
Yield (kg/cow) 4564.63 6120.38 6122.42 5954.64 5836.23
t’\)'et exports (1000 | 79 g -153.9 -148.1 -166.8 -176.0

Source: AGMEMOD v8.0 modelling results.
In the following percentage, changes of production under the different scenarios when compared to

the baseline are depicted for the most relevant crop and livestock products in Croatia (Figure 2 and
3). The most significant change of crop production is simulated under the environmental and society
scenario with product effects of -13.51% for soft wheat, -5.35% for barley, -17.98% for maize and -
16.31% for soy beans. The reason for such a decrease is that the environmental and society scenario
represents the biggest possible change within the future policy concept, which is opposite to the
baseline and farm income scenario that are scenarios on production-focussed measures with no or
minimum possible changes. Although the crop production changes in the scenarios with lower or
abolished VVCS puts greater emphasis on the environment, the climate and society measures are also
significant; however, at the same time, they are not drastic enough to cause a complete production

breakdown.

Figure 4. Scenario results production change (% change compared to the baseline) for main Croatian crop production by
2030.
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Source: elaborated by authors according to the AGMEMOD v8.0 modelling results

The Croatian livestock production under different scenario options when compared to the baseline
follow similar patterns as crop production wherein the scenarios with reduced support levels to
production and higher environmental standards will result in overall production decrease. The beef
and dairy sectors depict a low level of competitiveness as expected so that the abolition of VCS and
redeployment of supports towards environmental measures will reduce the volume of beef
production by 29.83% and cow’s milk production by 16.75% under the environmental and society
scenario when compared to the baseline. Before Croatia’s accession to the EU, both types of
production were characterised by extremely low competitiveness, so that in 2018, the domestic
production hardly covers about 65% of domestic consumption according to the modelling results.
The modelling results indicate that any further reduction in direct supports without changes in
technology and investment in farms could cause a serious production drop to the Croatian livestock

sector, especially in beef and dairy.

Figure 5. Scenario results production change (% change when compared to the baseline) for main Croatian livestock
production by 2030.
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Source: elaborated by authors according to the AGMEMOD v8.0 modelling results
5. Conclusion:

The impact assessment of CAP in a post 2021 policy indicate the need for conducting impact
assessments and analyses on a member-state level wherein specific and national priority tailored
solutions could be considered. In this paper, we focused on the impacts depending on the potential
selected option within the future policy concept of the future agricultural policy in Croatia. We have
analysed three scenarios and focussed on the two extreme options that arise from the offer of a new
CAP framework for MS. One represents a search for the course of minor changes in terms of the
choice of measures and distribution of funds while the other shows a very significant shift in the
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policy direction in support of societal and environment concerns (small farmers and vital rural areas).

Due to the complexity, we observed only the results considered for a part of significant indicators,
and that is the production, yield and net trade, which, in principle, means that we have focussed on
indicators that are most relevant to the production-oriented discourse of agrarian policy (MATTHEWS,
2018) and also indicate current policy design and solutions presented under the farm income

scenario.

The scenario focus analysis was determined by the selection of the tool applied. This means that the
impact assessment was made using the PE AGMEMOD model, which is primarily intended for
market and trade analyses. The main advantage of the AGMEMOD as the PE sectoral model is that
the implementation of a policy-harmonised approach enables the linking of a specific policy
instrument to a particular agricultural commodity. This model feature allows a quantitative analysis
of the influence of policy changes on markets and the production structure of the regarded
agricultural markets. By comparing the results of the policy change with the baseline scenario, it can
be ascertained which changes are driven by CAP measures, especially by the strengthening of
environmental constraints and abolition of VCS, as both have significant impacts on the agricultural
markets in Croatia. However, the impact of policy changes will not be so drastic to lead to a complete
production breakdown in any of the agricultural markets analysed.

The results are certainly expected in terms of the current trends and policy design that relates to the
production-focussed and market-oriented CAP in Croatia. However, the modelling results should be
taken with the reserve, and, as such, they themselves cannot be the final reason for the decision-
makers to decide which focus measures need to be selected within the CAP post 2021 reform. The
reasons for that are the limits to the data quality in the Croatian model itself, as the data provided by
the national statistical bureau can often be distorted and inaccurate. Furthermore, the important
impacts on income, environmental and social measures of the policies with this type of model were
not included. Incorporating these policy focusses remains an important challenge for model builders
in the future. In addition to the above, the modelling approach is incapable to include volatile changes
in production and the prices of agricultural products in model output variables, which raises the need
for a stochastic simulation approach. When looking at the CAP changes and its specifics in the next
programming period, we should be extremely cautious. Therefore, strategic planning should be
combined with the assessment of different economic models and other methods of agricultural policy

assessments change.

The presented results can also help understand the direction in which strategic decisions of decision-
makers will be implemented in Croatia. Croatia has significant deficiencies in the efficiency and
competitiveness of agricultural production, which applies, in particular, to livestock production

(GRGIC et al., 2019). Therefore, it is difficult to expect that the decision-makers will lead policy shift
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in the direction of societal concerns and redirect resources to environmental focus, as this, in

principle, emphasises the European Commission’s proposal (EC, 2018a). Similar needs should have
the majority of the new member states, which will, within the proposed changes to CAP Post 2021,
probably try to change as little as possible in the existing level of production-support-focussed
measures and instruments. This will cause differences in the concept and understanding of the role
of agricultural policy in the EU, which will significantly broaden the differences between the member
states and probably open the door to the process of CAP renationalisation. Therefore, it is essential
that the selected pool of quantitative tools, which support decision-making, should include the

selection of all key indicators and that impact assessments should include broad levels of approach.
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Accession impact and outlook for Croatian and EU crop and livestock

markets

ProSireni sazetak

Rad istrazuje utjecaje pristupanja Hrvatske Europskoj uniji na njezin sektor agrara, te
pregled (eng. outlook) kljuénih trzista poljoprivrednih trzista EU i Hrvatske do 2030. godine.
Utjecaji pristupa EU na hrvatski agrarni sektor istraZzeni su komparativnim pristupom kako
bi se odredile sli¢nosti promjena u sklopu sektora poljoprivrede koje su se dogodile prilikom
pristupanja drugih zemalja Srednje i Isto¢ne Europe u EU.

Izrada srednjerocne simulacije glavnih trzista poljoprivrede Republike Hrvatske do
2030. godine predstavlja drugi pristup. Rezultati srednjoro¢nih simulacija trzista
poljoprivrednih proizvoda izradeni AGMEMOD parcijalnim sektorskim modelom
usporedeni su s EU srednjoro¢nim pregledom istih trziSta. Cilj usporedbe razvoja
projiciranih agrarno-politi¢kih pokazatelja (proizvodnje, prinosa i neto izvoza) je utvrditi
sli¢e 1i ocekivani budu¢i trendovi na glavnim poljoprivrednim trzistima Hrvatske vise
projiciranim trendovima novih (EU 13) ili starih (EU 15) drzava ¢lanica.

Glavna trzista poljoprivrednih proizvoda Republike Hrvatske, na temelju povijesnih
podataka (2010.-2016.), obiljeZzava pocetni pad volumena poljoprivredne proizvodnje, te
promjena proizvodne strukture u smislu jacanja biljne proizvodnje i stagnaciji stocarske
proizvodnje.

Pozitivni utjecaji EU integracija u agrarnom sektoru Republike Hrvatske osjetili su se
tek nakon par godina prilagodbe, uglavnom zbog cijena na jedinstvenom EU trzistu, a u
manjoj mjeri zbog uvodenja instrumenata i mjera Zajednicke poljoprivredne politike. Buduci
da je Hrvatska prije pristupanja EU imala priblizno jednake razine potpora agrarnom sektoru,
uvodenje instrumenata ZPP-a rezultiralo je skromnim utjecajem na glavna trZiSta
poljoprivrednih proizvoda, ali je imalo znacajan utjecaj na promjenu proizvodne strukture u
korist biljne proizvodnje zbog uvodenja nevezanih plac¢anja. Utjecaj pristupanja Hrvatske u
EU na njen poljoprivredni sektor ima mnogo sli¢nosti s prethodnim istrazivanjima utjecaja
pridruzivanja EU na poljoprivredne sektore ostalih zemalja Srednje i Isto¢ne Europe,
poglavito u vidu promjena u strukturi proizvodnje, te kao i kod nekih ¢lanica u smislu

pocetnog pada poljoprivredne proizvodnje.
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Utjecaj pristupa EU na hrvatski agrarni sektor ima mnogo sli¢nosti i moze se usporediti

sa susjednim drzavama Srednje i Istocne Europe (Madarska i Slovenija), gdje su takoder
proizvodacke cijene bile blizu EU cijenama u razdoblju pristupanja EU.

Rezultati modela, odnosno pregled buducih kretanja klju¢nih trzista poljoprivrednih
proizvoda Hrvatske i EU, otkrivaju daleko vise slicnosti u kretanjima buducih trendova
izmedu novih drzava clanica i Hrvatske. Simulacije modela i stru¢na misljenja potvrduju
spor oporavak stocarske proizvodnje u Hrvatskoj, dok ¢e biljna proizvodnja rasti, $to

nalikuje situaciji drugih zemalja Srednje i1 Istocne Europe nakon pridruzivanja EU.
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Outlook on EU and Croatian poultry meat market—~Partial equilibrium model

approach

ProSireni sazetak

Europsko trziste pile¢ega mesa tema je brojnih istrazivanja zbog svoje vaznosti u
ukupnoj poljoprivrednoj proizvodnji, izvozu i prehrambenoj sigurnosti Europske unije (EU).
Proizvodnja pile¢ega mesa od 14,5 milijuna tona u 2016. godini na razini EU 28 drzava
¢lanica stavlja EU u poziciju jedne od vodecih svjetskih proizvodaca ove vrste mesa
(otprilike 12 %). Stare drzave ¢lanice (EU 15) ¢ine 73,8 %, a nove drzave ¢lanice (EU 13)
¢ine 26,2 % od ukupne proizvodnje pile¢ega mesa na EU razini. Prosjecna potrosnja pilecega
mesa u EU 28 iznosi otprilike 24 kg po glavi stanovnika.

U proteklom desetljecu EU trziste pile¢ega mesa dozivjelo je strukturne promjene koje
se ocituju u promjeni razine proizvodnje, potroSnje 1 neto izvoza, te predstavljaju predmet
analize koja je izvrSena AGMEMOD modelom parcijalne ranoteZe.

Rezultati srednjoro¢nih pregleda trzista pileCega mesa do 2030. godine ukazuju na pad
proizvodnje u novim drzavam ¢lanicama, te usporavanje rasta domace 1 potros$nje po glavi
stanovnika. Promjena stavova potroSaca prema intenzivhom uzgoju peradi i prehrambenih
navika uzrok su usporavanju globalne EU potros$nje pileCega mesa. S obzirom na pad
proizvodnje pilecega mesa EU 15 drzave Clanice gube status neto izvoznika u neto uvoznika
do kraja projiciranog razdoblja.

Istodobno, u novim drzavam ¢lanicama (EU 13) razine proizvodnje pile¢ega mesa su
u konstantnom rastu, kao i domaca, te potro$nja po glavi stanovnika. Projicirani rast
proizvodnje pilecega mesa u EU 13 rezultirat ¢e rastom neto izvoza, te se o¢ekuje kako ce
trend rasta neto izvoza jacati do 2030. godine.

Republika Hrvatska, najmlada ¢lanica Europske unije, prati sli¢ne trendove zapazene
na trziStu pileCega mesa u veéini novih drzava ¢lanica do kraja projiciranoga razdoblja.
Ocekuje se kako ¢e se proizvodnja pile¢ega mesa u Republici Hrvatskoj povecati za 43,02
%. Takoder, ocekuje se kako ¢e domaca potroSnja rasti za 29,37 %, te potroSnja pilecega
mesa po glavi stanovnika za 39,89 % u Hrvatskoj do 2030. godine. Na povecanje domace i
potro$nje po glavi stanovnika pileCega mesa utjecu pozitivni rezultati koji dolaze iz
turistickoga sektora povecanjem broja posjetitelja i nocenja. Povecanje razina proizvodnje

do kraja simuliranoga razdoblja ipak nece biti dovoljno kako bi Hrvatska postala neto
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izvoznica pileega mesa do 2030. godine, ali ocekuje se kako ¢e se razlika u neto

trgovinskom deficitu smanjiti za 31,31 %.

Nizi troskovi peradarske proizvodnje u Hrvatskoj (ukljucujuéi troskove za sto¢nu
hranu i radne snage) u usporedbi s EU 15 odrzat ¢e cijenu pilecega mesa u Hrvatskoj ispod
prosjecne proizvodacke cijene u EU 28, ¢ine¢i hrvatsko trziste pileCega mesa cjenovno
konkurentnim. Istodobno, hrvatska cijena pileCega mesa ostat ¢e visa od prosjecne svjetske

cijene pileCega mesa.
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Production and trade impacts of CAP past 2021 reform scenarios on main

Croatian crop and livestock sectors

ProSireni sazetak

Proces novih reformi Zajednicke poljoprivredne politike (ZPP) zapocinje u 2018.
godini s ciljem proSirenja i osnazivanja okoliSno druStvenih potpora, te liberalizacijom
modela donoSenja odluka drzava ¢lanica putem strateSkoga planiranja. Nadalje, doci ¢e do
smanjenja ukupnih izdvajanja proracunu ZPP-a zbog Brexita i novih predlozenih prioriteta
u sklopu narednog Visegodisnjeg financijskog okvira. Budu¢e promjene u sklopu novoga
ZPP-a imat ¢e znacajan utjecaj na trziSta poljoprivrednih proizvoda u Europskoj uniji.

Rad predstavlja analizu potencijalnih uc¢inaka nove reforme ZPP-a na glavna
poljoprivredna trzi$ta u Hrvatskoj. Analiza potencijalnih u¢inaka novog ZPP-a izradena je
pomoc¢u AGMEMOD modela parcijalne ravnoteze s tri stilizirana scenarija potencijalnih
promjena, ¢iji rezutlati su usporedeni s rezultatima baseline scenarija. Izgled scenarija
dizajniran je s namjerom da scenariji utjecaja promjena ZPP-a na hrvatski agrarni sektor
nalikuju scenarijima koje je predstavila Europska komisija za procjenu u¢inaka na razini EU.
Znacajke scenarija promjene politike odnose se na najradikalniji moguéi smjer novih potpora
ZPP-a koje mogu biti trzisno-proizvodno ili okolisno-drustveno orijentirane ili kombinacija
ranije spomenutih.

Predmet simuliranja AGMEMOD modelom bili su glavni agrarno-politic¢ki pokazatelji
(proizvodnja, prinos i neto izvoz) u sklopu glavnih trzista poljoprivrednih proizvoda
Republike Hrvatske do 2030. godine.

Prema rezultatima simuliranih scenarija, smanjenje razina potpora proizvodnji,
ukidanje proizvodno vezanih pla¢anja uz uvodenje dodatnih okolisnih ograni¢enja, imali su
znacajan utjecaj na glavna ratarska i stoCarska trzista u Republici Hrvatskoj.

Glavna trzista ratarskih usjeva pokazala su se konkurentnijima od stocarskih, te manje
ovisnima 0 javnim potporama. Simulirane promjene u sklopu glavnih trzista ratarske
proizvodnje ukazuju kako ¢e Republika Hrvatska ostati neto izvoznica meke psenice,
kukuruza i soje, dok ¢e postati neto uvoznica je¢ma.

Stocarski sektori Republike Hrvatske, poglavito govedarski i mljekarski sektor,

obiljezavaju izraziti nedostatak konkurentnosti i prije ulaska Hrvatske u Eropsku uniju. Pad
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razina potpora u scenarijskim simulacijama smanjuje razinu proizvodnje uz povecanje uvoza

u ovim sektorima do kraja projiciranoga razdoblja.
Iako znacajne, promjene u sklopu glavnih trziSta poljoprivrednih proizvoda Republike
Hrvatske uzrokovane utjecajem potencijalnih promjena ZPP-a trzistu nisu toliko dramati¢ne

da bi mogle uzrokovati potpuni slom proizvodnje do 2030. godine.
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Sazetak

SAZETAK

Republika Hrvatska (RH) 1. srpnja 2013 godine postaje najmladom ponopravnom
¢lanicom Europske unije (EU). Proces integriranja i pristupanje Hrvatske EU donijelo je
znacajne gospodarske i politicke promjene u sklopu poljoprivrednoga sektora. U uvijetima
izmijenjih okolnosti ekonomski modeli sluze kao potpora nositeljima agrarne politike
prilikom donoSenja odluka i strateSkoga planiranja. Modeli parcijalne ravnoteze
predstavljaju jedan od alata prilagodenih procjenama ué¢inaka koji na temelju kvantitativnih
i kvalitativnih pokazatelja analiziraju promjene na klju¢nim trZiStima poljoprivrednih
proizvoda.

Cilj rada je razviti i primijeniti model parcijalne ravnoteze stocarskoga sektora
Republike Hrvatske, potom prilagoditi prethodno izradeni model parcijalne ravnoteze
ratarske proizvodnje, te oba modela povezati u nacionalni model parcijalne ravnoteze
poljoprivredne proizvodnje. Nacionalnim modelom parcijalne ravnoteze poljoprivredne
proizvodnje analizira se procjena utjecaja integracijskih procesa i procjene utjecaja
oc¢ekivanih buduc¢ih promjena u sklopu Zajednicke poljoprivredne politke (ZPP) na klju¢na
trzista agrarnoga sektora Republike Hrvatske.

AGMEMOD (Agriculture Member State Modelling) predstavlja sektorski,
ekonometrijski, dinamicki, viSeproizvodni model parcijalne ravnoteZe koji je koriSten u
radu. Modeliranje ukljucuje (bottom-up) pristup, te se temelji na kombinaciji pod-modela
kljuénih trzista poljoprivrednih proizvoda u predlozak nacionalnoga modela prema
postoje¢oj utvrdenoj AGMEMOD metodologiji. Nacionalni modeli drzava clanica
kombiniraju se u jedinstveni nadnacionalni EU 28 model. Pod-modele kljuénih trzista
poljoprivrednih proizvoda opcenito dijelimo na model ratarske proizvodnje koji obuhvaca
kljucna trziSta: meke 1 tvrde pSenice, kukuruza, je¢ma, uljane repice, suncokreta, soje 1 dr.,
te modela stoCarske proizvodnje koji obuhvaca klju¢na trzista: goveda, svinja, peradi, ovaca
1 koza s pripadaju¢im trziStima proizvodnje mesa, mlije¢nih krava, mlijeka i mlije¢nih
proizvoda. Trzista kljucnih poljoprivrednih proizvoda modelirana su u medovisnosti biljne i
stoCarske proizvodnje, te podatci o proizvodnji, domacoj potros$nji, uvozu, izvozu i sl.
predstavljaju endogene varijable modela. Ponuda i potraznja, medunarodna trgovina i
domace cijene su endogeno odredene u sklopu svakoga pod-modela, dok promjene u
egzogenim varijablama (makroekonomskim varijablama, politickim instrumentima)
uzrokuju promjene u ponaSanju dionika (proizvodaca i potrosaca) na klju¢nim trziStima

poljoprivrednih proizvoda. Koriste¢i skupove ekonometrijski procijenjenih jednadzbi,
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model stvara projekcije endogenih varijabli iz egzogenih i endogenih podataka modela.
Cijene poljoprivrednih proizvoda, uz politicke elemente u modelu, odreduju razine
proizvodnje i potroS$nje svih analiziranih klju¢nih trziSta. Domace cijene poljoprivrednih
proizvoda su vezane uz EU klju¢ne cijene istog proizvoda jednadzbama koje opisuju utjecaj
EU cijene na domacu cijene, a politi¢ki instrumenti i mjere u modelu su predstavljeni putem
politicki uskladenog pristupa (eng. policy-harmonized). Politicki uskladen pristup
omogucuje detaljnu prezentaciju mjera i instrumenata ZPP-a te se njime prikazuju ucinci
mjera na proizvodnju, ali i scenarijske analize utjecaja promjena politike na promatrana
trzista.

Rezultati modela, odnosno pregledi (eng. outlook) klju¢nih trzista poljoprivrednih
proizvoda Republike Hrvatske potvrduju kako ¢e se pozitivni utjecaji EU integracija
nastaviti zbog cijena na jedinstvenom EU trziStu, a u manjoj mjeri zbog uvodenja
instrumenata i mjera ZPP-a. Uvodenje instrumenata ZPP-a imalo je znacajan utjecaj na
promjenu proizvodne strukture u korist biljne proizvodnje zbog uvodenja nevezanih
plac¢anja. Projicirana kretanja klju¢nih trziSta poljoprivrednih proizvoda Hrvatske i EU
otkriva daleko viSe sli¢nosti u kretanjima buduéih trendova izmedu novih drzava ¢lanica
(EU 13) 1 Hrvatske. Projekcije klju¢nih trZiSta stocarske proizvodnje RH ukazuju na razlicite
obrasce kretanja. Rezultati modela za Hrvatsku u skladu su sa o¢ekivanjima kretanja trzista
govedega mesa u ostalim EU 13 zemljama ¢lanicama gdje se oekuje pad broja tovljenika 1
smanjenje proizvodnje govedega mesa. Ocekuje se rast proizvodnje svinjskoga mesa do
2030. godine, ali simulirani rast proizvodnje nece biti dovoljan za zadovoljenje domacih
potreba, te ¢e Hrvatska ostati neto uvoznica svinjskoga mesa. TrZiSte pileega mesa prati
slican trend, ocekuje se rast proizvodnje, ali do kraja projiciranoga perioda Hrvatska ostaje
neto uvoznica uz znacajno smanjenje trgovinskoga deficita.

Scenarijske analize putem tri stilizirana scenarija otkrivaju kako bi svako daljnje
smanjenje izravnih potpora bez promjena tehnologije i ulaganja na poljoprivrednim
gospodarstvima moglo uzrokovati ozbiljan pad poljoprivredne proizvodnje u Hrvatskoj,
poglavito u sektoru stocarstva i to u govedarskom i mljekarskom sektoru. Medutim, utjecaj
promjena politike nece biti tako drasti¢an da bi doveo do potpunoga sloma proizvodnje na

bilo kojem od analiziranih poljoprivrednih trzista.
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SUMMARY

On July 1st, 2013, the Republic of Croatia becomes the youngest member state of the
European Union (EU). The integration process and EU accession has brought significant
economic and political changes within the Croatian agricultural sector. In terms of changed
circumstances, economic models serve to support agrarian policy makers in decision making
and strategic planning. Partial equilibrium models are one of the tools tailored to assess
impacts and analyze changes in the key agricultural markets based on quantitative and
qualitative indicators.

The aim is to develop and apply the partial equilibrium model of the livestock sector
in the Republic of Croatia, then adjust the previously developed partial equilibrium model
of crop production, and link these two models into the national partial equilibrium model of
the Croatian agricultural production. National partial equilibrium model of the Croatian
agricultural production analyzes the impacts of integration processes and impact assessments
of expected future changes in the Common Agricultural Policy (CAP) framework on the
key agricultural markets in the Republic of Croatia.

AGMEMOD (Agriculture Member State Modeling) is a sectoral, econometric,
dynamic, multi-product, partial equilibrium model used in this research. Modeling involves
a bottom-up approach, and it is based on the combination of sub-models of key agricultural
markets in the national model template according to the existing AGMEMOD methodology.
Member States' national models are combined into a single composite EU 28 model. The
sub-models of key agricultural markets are generally divided into a model of crop production
covering following key markets: soft and durum wheat, corn, barley, rapeseed, sunflower,
soy and more, and a livestock production model covering key markets for: beef and veal,
pigs and pork, lamb and mutton, poultry, dairy and dairy products. The markets of key
agricultural products are modeled in the interdependence of crop and livestock production,
and data on production, domestic consumption, imports, exports, etc. represent endogenous
variables of the model. Supply and demand, international trade and domestic prices are
endogenously determined within each sub-model, while changes in exogenous variables
(macroeconomic variables, policy instruments) cause changes in the behavior of
stakeholders (producers and consumers) on the key agricultural markets. Using sets of
econometrically estimated equations, the model generates projections of endogenous
variables from exogenous and endogenous model data. Prices of agricultural products along

with political elements in the model determine the level of production and consumption of
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all analyzed key agricultural markets. Domestic prices of the agricultural products are linked
to the EU key prices of the same product via equations that describe the impact of EU prices
on domestic prices, and the policy instruments and measures in the model are presented by
policy-harmonized approach. Policy-harmonized approach enables a detailed presentation of
CAP measures and instruments, which outlines the effects of measures on production, as
well as scenario analyzes of the impact of policy changes on observed agricultural markets.

The model results, ie. outlook of key agricultural markets in the Republic of Croatia,
confirm that the positive effects of EU integration will continue due to prices on the single
EU market, and to a lesser extent due to the introduction of CAP instruments and measures.
The introduction of CAP instruments has had a significant impact on changing the
production structure in favor of crop production due to the introduction of decoupled
payments. The projected trends in the key agricultural markets of Croatia and the EU reveal
far more similarities in the future trends between the new Member States (EU 13) and
Croatia. Projections of key livestock markets in the Republic of Croatia indicate different
movement patterns until the end of the simulated period. The model results for Croatia are
in line with the expectations for the beef markets in other EU 13 Member States, where beef
and veal production is expected to decline. Pork production is expected to grow by 2030, but
simulated production growth will not be sufficient to meet domestic needs, and Croatia will
remain a net importer of pork meat. The poultry meat market is following a similar trend,
production is expected to grow, but by the end of the projected period, Croatia remains a net
importer with a significant reduction in the trade deficit.

Scenario analyzes, using three stylized scenarios, reveal that any further reduction in
direct paayments without changes in technology and investments on farms could cause a
serious decline in agricultural production in Croatia, especially in the livestock sectors,
mainly in the beef and dairy sector. However, the impact of policy changes will not be so
drastic to cause a complete breakdown of production in any of the analyzed agricultural

markets.
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