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1. UVOD

"Existuje tichd dohoda a uzemi, které neni a nikdy nebude osvobozené, které miize byt

v§emi dobyvané, kde je kazdému dodnes v§echno dovoleno.

’

Zorané pole. Lan Cerné, uirodné zeminy.'

(Radka Denemarkova: Prispévek k déjinam radosti).

vvvvvv

rozsah je omezeny, proto je velmi dulezité vénovat zvySenou pozornost
vlastnické drzbé a zplsobu hospodateni, ktery mnohdy neodpovida trvalé
udrzitelnosti. Zptisob hospodafeni na zemédélské pidé v Ceské republice
je ovlivnén extrémné rozdrobenymi vlastnickymi vztahy k padé, coz odrazi
zejména historicky vyvoj pozemkové drzby. Problematika vlastnické
fragmentace zemédé€lské pludy je v soucasné dobé velice aktudlnim tématem
nejen v Ceské republice, ale i v zahraniéi. Po dlouh4 léta prochazi krajina na
naSem uzemi slozitym vyvojem, do kterého vyrazn¢ zasdhly nejen vlivy

hospodarské, ale pfedevsim ekonomickeé a politickeé.

Diky trendim velkoplosného obd¢€lavani ptdy, které do krajiny vnesl minuly
politicky rezim a intenzifikace zeméd¢€lstvi obecné, doSlo na mnoha mistech
evropské krajiny k zaniku hodnotnych krajinotvornych prvkl, jakymi jsou
napiiklad polni cesty a pfirozené liniové prvky zelené, které po staleti utvarely
hranice mezi vlastnickymi pozemky a zajiStovaly stabilitu krajiny. Tento stav byl
v disledku zptisobilo zna¢né odcizeni a zptetrhani vazeb mezi vlastniky a jejich

pudou. V dnes$ni dobé jen velmi malo vlastnikii obhospodatuje své pozemky.



Zptetrhani vazeb neni jediny divod, dalsi pfi¢inou je i to, ze parcely jsou velmi
Casto "uzamceny" uvnitf velkych ptdnich celki, jsou nepfistupné a svym tvarem
a velikosti nesplituji podminky pro efektivni zeméde€lské hospodateni. Z téchto
diivodt vlastnici své pozemky radé€ji pronajimaji hospodaticim subjektim, jez
vétSinou predstavuji velké zeméde€lské podniky hospodarici Casto na extrémné

velkych pidnich blocich.

V Ceské republice je primérna velikost obhospodafovaného pidniho bloku
pfiblizn€ Ctyficetkrat vetsi, nez je primérna velikost vlastnickych pozemk.
Pfi¢inou je znacny nepomér mezi poctem vlastniki pozemkl a uzivateli
zemédélské pudy, kterymi jsou vétSinou ndjemci. Tento stav je dlouhodobé
neudrzitelny pro stabilitu krajiny a trodnost zeméd¢lské plidy, a proto je dulezité
této problematice vénovat patfiCnou pozornost. I piestoze nckteré studie
prokazaly, ze vlastnickd prava a vyuzivani pidy jsou vyznamnymi faktory, které
ovliviiyji strukturu krajiny (Sklenicka et Salek, 2008; Sklenicka et al., 2014),
jakoz 1 zpisob a intenzitu hospodaiského vyuziti (Kuemmerle et al., 2008),
otazkou zlstava, jak mohou byt vysledky téchto studii zobecnény pro udrzitelny

management krajiny, nastaveni narodni legislativy a zemédélské politiky.



2. CILE DISERTACNI PRACE

Predkladana disertacni prace predstavuje védeckou studii na téma: PFi€iny
a dasledky fragmentace zemédélské piidy. Na prostorové struktufe pozemkil
a uzivatelskych vztazich vazanych na zemédélskou ptudu zavisi jeji hospodarské
vyuziti. Vysoka rozdrobenost vlastnickych pozemkii zptisobuje zna¢né zmény
ve struktufe krajiny, a to tim, Ze jsou parcely zceleny do extrémné velkych
pudnich bloki, coz vytvari nesoulad skute¢nych hranic obdélavanych pozemkt

v krajing s vlastnickymi parcelami uvedenymi v Katastru nemovitosti.
V této studii byly vymezeny tii zdkladni vyzkumné cile:

D)

% identifikovat vztah mezi extrémné fragmentovanou vlastnickou
drzbou typickou pro Ceskou republiku a strukturou uZivatelskych
vztahi,

» oziejmit vliv rizné miry "tenure security” na osvojeni si vybranych

L)

protieroznich opatifeni v ptipad¢ hospodaticich vlastnikli a ndjemct
a zjistit efekt zemédelskych dotaci podminénych agroekologickymi
standardy typu DZES,

¢ popsat faktory, které ovliviiuji vymeéru subjektti hospodaricich na

zemédélské pade ve dvou méftitkach, evropském a narodnim.



3. LITERARNI RESERSE

Disertacni prace se vénuje vlivu vlastnické drzby a hospodaiského vyuziti
na prostorovou strukturu zemédé€lské ptdy. Jiz od 2. poloviny 20. stoleti byla
problematika drzby pldy (land tenure) hlavnim tématem Organizace OSN pro
vyzivua a zemédélstvi (FAO), kterd se v této souvislosti zaméfuje na rizné
aspekty zlepSovani rozvoje venkova a zvySovani bezpecnosti pro zajisténi prav
ve vlastnictvi a vyuziti pudy. Drzba pidy je podle FAO (2002): "vztah mezi
lidmi, at' uz jednotlivci nebo skupinami zainteresovanych osob, s ohledem
na vyuziti pudy. Pravidla drzby piidy definuji, jak maji byt viastnicka prdva
k pozemkiim rozdeélena v ramci spolecnosti. Jinak receno, tato pravidla urcuji,

kdo miize pouzivat tento prirodni zdroj, jak dlouho a za jakych podminek".

Nejcastejsi otazky, tykajici se slozitosti vztahli mezi zainteresovanymi
osobami (stakeholders) pti vyuzivani pudy, jsou obvykle projednavany
v souvislosti se zajiSténim bezpecnosti a dostupnosti potravin, zmirnénim
chudoby a rozvojem venkova. Z tohoto pohledu by se mohlo zdat, ze pouze zemé
globalniho jihu, oblasti s nasilnymi konflikty, a zemé& s rychle rostoucimi
populacemi jsou ohrozené nestabilitou padni drzby, coz umocnuje i fakt,
ze vétSina védeckych studii tykajici se zajisténi prav k vlastnictvi a uzivani piady
(land tenure security) se provadi pravé v oblastech, jakymi jsou Afrika (Simbizi
et al., 2014), Asie (Wannasai et Shrestha, 2008), Stiedni (Assies, 2009) a Jizni
Amerika (de Souza, 2001). Jedna se ovSem o klamny dojem, jelikoz zajisténi
prav k vlastnictvi a uzivani pidy v souvislosti s pfistupem k padé - "tenure
security” (at uz mame na mysli jeji ochranu ¢i dostupnost pro zemedélské
subjekty) se tykaji i evropskych zemi. V Evropé je Casto vlastnictvi a uzivani
zemédé@lské ptidy nespravné vniméno jako okrajové téma, jelikoz prevlada néazor,

ze vlastnické rozd€leni a hospodaiské vyuziti, ovlivilujici strukturu



zemédélskych pozemki, bylo jiz vyfeSeno v ramci dokoncenych pozemkovych
reforem v 90. letech 20. stoleti (Sikor et al., 2009) aje v soucasné¢ dob¢
dostatecné fizeno trznimi a politickymi mechanismy (Forbord et al., 2014),
pfedevSim Spole¢nou zeméde€lskou politikou (Common Agriculture Policy -

CAP).

Nicméné i v Evropé je otdzka vlastnickych a uzivatelskych vztahi
k zemédélské pude stale aktualnim tématem, a to pravé v souvislosti s neustalou
snahou  Spolecné  zemédélské  politiky  Evropské  Unie  zlepsit
konkurenceschopnost zemédelského sektoru, podpofit zvyseni kvality zivota
na venkové pro mistni obyvatele a zaroven poskytnout lepsi ochranu pfirodnich
zdroji a zeméd¢€lské krajiny jako celku (European Commision, 2015b). Je tieba
mit na paméti, ze i kdyz zemédé€lstvi jiz neni hlavnim zdrojem ekonomického
rustu (evropsky primeér je 1,9 % HDP v pribéhu let 1995-2009), zeméd¢lska
puda stale zistdva dominantnim typem vyuziti pudy v Evropé (77%), a proto
zemédélstvi vyznamné ovlivituje podobu a strukturu evropské venkovské krajiny

(European Commission, 2015a).

3.1 Vlastnicka drzba zemédélské pudy

Ziskani relevantnich informaci o vlastnictvi ptidy a pravech k jejimu uzivani
pfedstavuje dulezity kli¢c kpochopeni a vysvétleni krajinnych zmeén
ve venkovskych regionech (Primdahl, 1999). Z toho divodu je nutné studovat
vSechny zainteresované skupiny ovliviiujici hospodaiské vyuziti a prostorovou
strukturu zemédélské piady. Hlavni zainteresovanou skupinou jsou vlastnici
urcité casti zemédélského pudniho fondu, kterymi jsou bud’ pravnické nebo
fyzické osoby. Pravo vlastnické drzby zemédélské pldy se samoziejmé lisi
v ramci jednotlivych evropskych statli, ale obecné jej Ize rozdelit do kategorii

soukromého, obecniho, nebo statniho vlastnictvi (FAO, 2002). Velmi casto



je vlastnickd €ast pidniho fondu velmi mald, protoze pozemky byly postupné
rozdélovany do menSich padnich jednotek, piedevSim z davodu dédictvi

Ci Caste¢ného prodeje (van Dijk, 2003; Hartvigsen, 2014).

Drzba zemédélské piidy zahrnuje komplexni sit’ propojenych vztahiti mezi
vSemi zainteresovanymi stranami, pfi¢emz tento vztah nazyvame "svazkem prav"
(a bundle of rights). Jedna se o to, Ze majitel pozemku ma sice vyhradni pravo
k jeho vlastnictvi, ale asto maji jina prava k vyuziti pozemku i dalsi zacastnéné
strany (napf. najemci, mistni obyvatelé, instituce) a tyto zajmy se mohou
prekryvat, vzajemné se dopliiovat, nebo dokonce si i odporovat. Pravem majitele
pozemku je mit z n¢j uzitek, ovSem na druhé strané je jeho povinnosti sviij
majetek chranit. Tato dvé prava mohou byt ¢asto v rozporu. Nejen majitel, ale
indjemce pozemku jsou predevSim motivovani ziskem. Nicméné motivace
vlastnika, na rozdil od najemce, by neméla spocivat pouze v okamzitém zisku
zeméd@lské produkce, ale také z hodnoty pozemku jako takové a udrzovat
jive stavajicim stavu ¢i zvySovat ve prospéch svych nastupcii (McConnell,
1983). Vlastnictvi piidy tedy nemusi byt zcela v souladu s pravem volné nakladat
s parcelou, jelikoz Casto existuji instituciondlni prava, kterda mohou vyjimecné
zasahovat do tohoto vyhradniho prava (napf. umoznéni pfistupu na pozemek,
ochrannd pasma atd.) (Cumming et Barnes, 2007). OvSem vlastnik mé stale
pravo vlastnickou parcelu prodat, pronajmout pro hospodafeni jinému
zemédélskému subjektu na zakladé ndjemni smlouvy, sdm hospodaisky vyuzivat

nebo nechat pidu lezet ladem.

Pti¢iny pro individualni rozhodnuti vlastnika o wvyuziti jeho parcely
ovliviiuje fada vnéjsich faktorti, naptiklad ¢asto neefektivni trh s pozemky (van
Dijk, 2003; Lerman et al., 2004; Banski, 2011; Sklenicka at al., 2013), kdy

vlastnici vyCkéavaji na ptizniveéjsi dobu za ucelem prodeje (Banski, 2011;

Sklenicka et al., 2013). Tato situace nastava zejména v zemich stfedni a vychodni
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Evropy, kde se tak pronajem pudy casto stava jedinou moznosti pro stavajici
zemédélce, jak rozsitit rozlohu svého zemedélského hospodatstvi (Banski, 2011).
Stejné tak je prondjem cCasto jedinou cestou i pro noveé zacinajici zeméd¢lce, aby
mohli zacit podnikat v zemédélském odvétvi, pokud naptiklad nemaji dostatek
finan¢niho kapitdlu na ndkup pozemku, nebo neni-li k dispozici dostatek pidy
pro nakup (Dramstad et Sandg, 2010). Prondjem pozemku pievlada také proto,
ze je ve srovnani s prodejem pomérné rychlou formou konsolidace zemédélské
pudy (Noev, 2008; Amblard et Colin, 2009; Dramstad et Sang, 2010). Z téchto
diivodii narGsta pocet vlastnickych parcel obhospodafovanych néajemci

(Primdahl, 1999).

Rozloha pronajaté pudy zavisi na fadé¢ podminek a specifik jednotlivych
statl nebo regiont, napiiklad v Belgii, Francii ¢i Némecku je az 60 %
zemé&délské piidy pronajimano (Lerman et al., 2004). Ceska republika je oviem
jesté extrémng;jsi pripad, jelikoz se u nas pronajima vice nez 80 % zemé&délské
pudy, na Slovensku dokonce 89 % (Eurostat, 2012). Kromé faktorii, které
zpusobuji tuto variabilitu, spolecnych vesmés vSem zemim, jako jsou pravni
a ekonomické podminky, lze uvést i dal§i vyznamnou okolnost, jakou jsou rizné
pfistupy k pozemkovym reformdm v 90. letech 20. stoleti (Vranken et Swinnen,
2006; Ciaian et al., 2012; Hartvigsen, 2014).

Za hlavni hnaci silu krajinnych zmén, a to nejen v Ceské republice,
je dlouhodobé povazovan zpiisob zemédelského hospodafeni v krajiné
(Kadlecova et al., 2012). Hlavnimi aktéry v zeméedélské krajiné stale zastavaji
zemédé€lci a svymi rozhodnutimi znacn€ ovliviiuji nejen produktivni casti
venkovskych oblasti, ale i vSechny okolni typy krajin (Stoate et al., 2009;
Primdahl et al., 2013). Z toho divodu znalost typ prava k obhospodafované
zemédélské pudé, informace o jednotlivych zainteresovanych skupinach

a faktory ovliviiujici jejich rozhodovani a chovani (Primdahl, 1999; Van Doorn
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et Bakker, 2007, Petrzelka et Marquart-Pyatt, 2011) jsou velmi dulezité pro
studium prostorové a funkéni struktury krajiny a nasledna nastaveni udrzitelného

managementu krajiny a legislativnich opatieni.

3.2 Vliv hospodarského vyuziti na strukturu krajiny

Evropské zeméd¢€lska krajina bezesporu neustale prochazi érou piekotnych
zmén (Feranec et al., 2010). Zptsob zemédélského hospodaieni ma velké
disledky pro stabilitu krajiny, biologickou rozmanitost, kulturni dédictvi
i volnoCasové aktivity mistnich obyvatel (Primdahl et al., 2013). Zeméd¢€lskou
krajinnou strukturu Ize rozdé€lit na soucasnou a historickou (Jancura, 1998).
Zasadni vyznam pfi utvafeni charakteru krajiny a jejiho razu, ale i pro zachovani
jeji stability, ma nejen soucasnd krajinna struktura, ale i historické krajinné
struktury a jejich kontinuita (Marcucci, 2000; Low et Michal, 2003; Cilek, 2005;
Moyzeova et Dobrovodska, 2010; Jancura et Bohalova, 2010). Historie krajiny
je Casto opomijenym fenoménem ochrany zemédélské pudy, ale bez jejiho
poznani nemtize byt krajinné planovani komplexni a napliiovat fadné svoji ulohu

(Goetcheus, 2008).

Ptikladem  historickych  krajinnych  struktur, spoluutvarejicich
a charakterizujicich urcitou kulturni zemeédélskou krajinu, muize byt soubor
sidelni struktury, cestni sité, struktury pozemkil, pluzin a zplsob vyuziti
jednotlivych pozemki v daném tizemi (Van Eetvelde et Antrop, 2004). Casto
jsou doplnény o liniové prvky oznaCované jako meze, agrarni valy nebo mezni
pasy (Baudry et al., 2000; Barnes et Williamson, 2006; Molnarova, 2008;
Kottova et al., 2009; Machova et al., 2009), které jsou vyznamné nejen pro
stabilizaci hranic vlastnickych pozemkd, ale pokud jsou doprovazeny i vegetaci,
tak vyznamné piispivaji k ekologické stabilité¢ tzemi (Burel et Baudry, 1995).

Doprovodna vegetace podél vlastnickych pozemku je vysledkem dlouhodobého
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zemédélského hospodateni v krajiné a spoleCenstva, tvofici tuto vegetaci, jsou
Casto zcela zavisld na pokracovani pfiméfeného tradi¢niho vyuziti izemi pro
zeméd@lské ucely a na odpovidajicim managementu krajiny (Liitz et Bastian,

2002).

Ovsem tato krajinnd mozaika se pomalu ztraci pred ofima v dusledku
velkych zmén v zeméd¢lstvi, které vyvrcholily pfedev§im zménou politického
rezimu po 2. svétové valce v celé Evropé (Kolat et al., 2012). Krajinna diverzita
se v Evrop¢ snizila béhem zvysujici se zemédélské intenzifikace (Meeus, 1993).
Napfti¢ zdpadni Evropou vzrostla velikost piidnich blokll spojenim drobnym
zemédélskych hospodarstvi a zemédé€lci se zacali specializovat v osevnim
postupu na jednodussi stfidani plodin nez v minulosti. Tyto aktivity vedly
k tvorbé velkych lani poli a péstovani jednotnych plodin, pficemz vysledkem

je uniformni, jednotvarna krajina.

Intenzifikace zemédélské vyroby béhem 2. poloviny 20. stoleti vedla
na mnohych mistech zapadni Evropy kvyznamné redukci pfitomnosti
doprovodné vegetace (Thse, 1995) a ovlivnila ekologickou stabilitu zemédélské
krajiny (Reger et al., 2007). Dalsim velkym meznikem, ktery se podepsal
na stavu zeméedélské ptidy 1 v nasi republice, je obdobi kolektivizace ve vychodni
Evropé, kdy doslo k poskozeni vazby vlastnikii k padé a prevladli najemci,
urcujici zpiisob obhospodatrovani krajiny (Bicik et Jan¢ak, 2005; Kaulich, 2005).
Zemé&délskd vyroba se extrémné mechanizovalaa scelovanim vlastnickych
pozemku (kolektivizaci) vznikaly obrovské jednolité plochy poli (Lipsky, 1994;
Sklenicka, 2002). Tyto vyrazné zmény v obhospodafovani krajiny vyvolaly

nasilnou zménu ve struktuie a fungovani krajiny (Kolar et al., 2012).

Trend unifikace krajiny, jehoz nasledkem je pokles mozaikovitosti
a heterogenity, pokracuje bohuzel i dnes (Romportl et Chuman, 2009; Kadlecova
et al., 2012). Krajinné prvky, které byly typické pro ohraniceni vlastnickych
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pozemk a stabilitu izemi, jsou i v dnes$ni dob¢ ohrozeny dvéma protichidnymi
trendy ovlivilyjicimi  jejich funkénost — extenzivnim a intenzivnim
hospodatenim, které se projevuji po celé Evrop¢ (Plieninger et al., 2006; Feranec
et al., 2010; van Vliet et al., 2015). Se znacnym ubytkem drobnych zemédélci
v krajiné souvisi 1  Ustup tradicniho hospodafeni. DneS$ni krajina
je obhospodatrovana bud’ malo - extenzivné - a dochéazi k zartistani nevyuzivané
zemédélské piady, nebo naopak az moc intenzivné, kdy je obhospodafovana

velkymi akciovymi spole¢nostmi (Kolaf et al., 2012).

Ptic¢iny této krajinné polarizace jsou primarné¢ duasledkem zemédélské
¢innosti (Antrop, 1998) a jsou zplisobeny nejen rozdilnymi piistupy v pouziti
zemédélskych postupt, ale i disledkem environmentélnich faktord (jako jsou
napf. topografie, typ pud, podnebi atd.). Oba tyto protichiidné procesy maji velky
vyznam na zmény v prostorové struktuie evropské zeméd¢€lské krajiny (Jongman,
1996; Nikodemus, 2005) a vyvolavaji dva souvisejici procesy: fragmentaci

a homogenizaci zemedélské ptidni mozaiky (Jongman, 2002).

3.3 Fragmentace zemédélské pudy

Fragmentace je proces prostorového déleni zemédé€lského ptidniho fondu
na mensi c¢asti. Prestoze je termin fragmentace zeméd¢€lské pidy Casto pouzivan
v riznych kontextech, nebyla nikdy pfijata jednotnd definice (Hartvigsen, 2014).
Fragmentaci zemédélské pudy je vénovédna pozornost politiki i vyzkumnych
pracovnikii jiz od konce 2. svétové valky (Binns, 1950), zvlast¢ z davodu
pocatk projevl jejich negativnich dusledkit pro zemédé€lstvi. OvSem teprve
na zacatku 80. let 20. stoleti zacala skutecné intenzivni multidisciplinarni debata,
tykajici se pficin a disledkti fragmentace zemédélské pudy (King et Burton,
1982; King et Burton, 1983; Bentley, 1987), kterda stidle pokracuje
az do soucasnosti (Van Dijk, 2003; Demetriou, 2014; Hartvigsen, 2014).
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Typickou ukazkou rostouci fragmentace je jizni Asie, kde se velikost parcel
stale snizuje (Qu et Wang, 1995; Hu, 1997). Vysoka mira vlastnické fragmentace
zeméd@lské pidy je ovSem zavaznym problémem i v Evropé, predevSim
v postkomunistickych zemich stfedni a vychodni Evropy (Swinnen, 1999;
Kopeva, 2003; Hartvigsen, 2014). Mnoho védct =zalozilo svij vyzkum
na sledovani efektivity drzby malych rozttisténych parcel. Pfi zmenSovani
vyméry vlastnické parcely vyvstava otdzka, jak tato velikost ovlivituje vyuziti
pudy, jeji produktivitu a vliv na biodiverzitu krajiny (Pease, 1991; Ram et al.,
1999; van Dijk, 2003; Niroula et Thapa, 2005; Sklenicka et Salek, 2008).

Komplexni hodnoceni vyhod a nevyhod fragmentace zemédé€lskych
pozemkl, a to zejména z pohledu vlastnické drzby a jejiho vyuziti pro
zemédélskeé ucely, popsali ve svych studiich naptiklad Bentley (1987) nebo van
Dijk (2003), v posledni dobé napiiklad Demetriou (2014). OvSem studie van
Dijk (2003) je zatim jednim z nejlepSich pokust popsat fragmentaci zemédélské
pudy komplexnim zplisobem, atozejména z pohledu drzby vlastnictvi

a uzivatelskych prav k vyuziti zemédélské pady.

van Dijk (2003) rozlisil ctyfi typy fragmentace zemédélského pidniho

fondu:

% fragmentace vlastnickych parcel,

% fragmentace pudnich bloki pfi vyuzivani pady,

% fragmentace oddélenim vlastnické drzby parcely a vyuzivani padniho
bloku,

% a fragmentace zpusobena uspofadanim zemédélskych hospodarstvi

v uzemi.

Fragmentaci vlastnickych parcel se rozumi prostorovéa roztfiSténost, kterad

vede k neustalému snizovani velikosti parcel a zvySovani poctu vlastnikl
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v uzemi (Sklenicka et Salek, 2008). Soucasna rozttisténost vlastnickych parcel
je vysledkem dlouhodobého plsobeni mnoha faktort. Tyto faktory ovliviiuji
velikost a tvar parcel nejen na tizemi CR, ale i jinde ve svété (Gonzalez et al.,
2004). S ptihlédnutim k faktu, ze pfic¢iny vlastnické fragmentace se 1isi v riznych
zemich, pfesto existuje konsenzus napii¢ védeckou komunitou, ze vlastnicka
fragmentace je zplsobema ctyfmi hlavnimi faktory, kterymi jsou historicko-
kulturni pficiny, dédictvi, riist populace a trh s pidou (Crecente et al., 2002;
Demetriou et al., 2013). Mezi vSemi témito faktory je historie dilezitym
ukazatelem k pochopeni hnacich sil, které zptisobily vysokou vlastnickou
fragmentaci (van Dijk, 2003; Kuemmerle at al., 2006; Lerman et al., 2004), coz
souvisi predev§im s délenim pozemkl na rovnomérné dily mezi dédice jiz
po nékolik generaci (van Dijk, 2003; Sklenicka et al., 2009). Velka rozdrobenost
pudy a vysoky pocet vlastnikli jednotlivych pozemkii je zpisobena i prodejem
casti pozemkd, ale paradoxn¢ poté brzdi i rozvoj trhu s piidou (Buday et al.,
2011). Z tohoto divodu extrémni fragmentace vyrazn¢ snizuje trzni cenu
zemédélské pudy (Sklenicka et al., 2013), jelikoz je velmi tézké prodat tyto
rozdrobené nepfistupné pozemky. Nizkd ekonomicka zivotaschopnost malych
pozemku také vede ke snadné€jsi premeéné pudy pro nezemédélské vyuziti, coz
vede ke globalnimu nedostatku produktivni plidy na zipadnich trzich

se zemeéd¢€lskou pudou (Zeithaml et al., 2009; Lambin et Meyfroidt, 2011).

Fragmentace ptidnich bloki pfi vyuzivani ptidy se vztahuje k situaci, kdy
jeden zemédé€lec obhospodaiuje fadu prostorové oddélenych pidnich blokii (van
Dijk, 2003). Vétsi vlastnické parcely jsou castéji obd€lavany samotnymi
vlastniky a zévislost mezi velikosti parcel vlastnikli a bloky uzivatell je pfima.
Hlavnim davodem je, ze vétsi parcely jsou ekonomicky efektivnéjsi pro
hospodaiské vyuziti vzhledem k niz§im ndkladidm (Gonzales et al., 2004;

Latruffe et Piet, 2012).
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Fragmentace oddélenim vlastnické drzby parcely a vyuzivani ptidniho bloku
uzce souvisi s pfedchozimi dvéma typy fragmentace zeméd¢€lské puidy. Prestoze
vyuzivani pudy je do jisté miry spojené s distribuci vlastnickych parcel, mize byt
znatny rozdil mezi témito dvéma vrstvami, ktery vede k odd¢leni vlastnictvi
a vyuzivani pidy. Toto mize byt zfejmé v situaci, kdy jednotlivé parcely patii
ruznym vlastnikiim, ktefi je pronajimaji jednomu hospodaticimu subjektu, Casto
z divodu, ze vlastnické parcely jsou extrémné malé (Sklenicka et al., 2014).
Tento stav snizuje ekonomické vynosy zemédé€lskych hospodarstvi skrze vyssi
naklady na jedné stran¢ a niz$i produkci na strané druhé (Gonzales et al., 2004;
del Corral et al., 2011; Latruffe et Piet, 2012), proto jsou vlastnici nuceni své
pozemky vétSinou pronajmout. Dal§im diivodem je, ze vlivem rozdrobeni parcel
se fada z nich stava nepfistupnymi, protoze stavajici hustota cestni sit€¢ vysoké
mife vlastnické fragmentace zdaleka nepostacuje (Sklenicka, 2006, Demetriou
et al., 2013) a vlastnici tedy nemohou hospodafit na svych pozemcich, které jsou
"uzamceny" uvnitt velkych ptidnich bloki. Ve svém dusledku tedy extrémni
fragmentace vyrazn¢ omezuje svobodné rozhodovani vlastnikl, kteti by chtéli
na své pad€ hospodatit a nuti je své pozemky pronajmout tomu, kdo obdélava

pozemky okolni.

V  neposledni tadé¢ fragmentace zeméd¢€lskych hospodafstvi zavisi
na prostorovém uspotfadani jednotlivych hospodaficich subjeki ve vybraném

uzemi (van Dijk, 2003).

Vliv a dopady jednotlivych typti fragmentace se vyznamné 1i§i v rdmci
evropskych zemich. Zatimco zapadoevropskych zemi se predevSim tyka
fragmentace padnich bloki pfi vyuzivani pidy a fragmentace zplsobend
uspofadanim zemédélskych hospodafstvi v tzemi (Demetriou, 2014),

sttedoevropské a vychodoevropské zemé trpi hlavne dasledky dalSich dvou typt:
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fragmentaci vlastnickych parcel a fragmentaci oddélenim vlastnické drzby

parcely a vyuzivani pudniho bloku (van Dijk, 2003; Sklenicka et al., 2014a).

V Ceské republice je vysoka mira vlastnické fragmentace, coZ znamena,
ze zemedélska ptda je rozdélena mezi velky pocet vlastniktl, kteti vlastni malé,
roztfisténé parcely v ramci rizné velkého tizemi a jejich hranice zjistime pouze
z katastralnich map evidovanych v Katastru nemovitosti. Pro samotné vlastniky
je velikost jejich pozemkl neefektivni pro hospodateni, a proto jsou ¢asto nuceni
tyto parcely pronajimat jiz existujicim hospodaficim subjektiim, které hospodaii
na ptilehlych pozemcich a vznikaji tim extrémné¢ velké pidni bloky (van Dijk,
2003; Demetriou et al., 2013). V disledku toho se wvytvaii uzivatelska
zemédelska struktura krajiny a dochazi k extrémnimu oddéleni vlastnické drzby
parcely a vyuzivani pidniho bloku (Némec, 2004; Bicik et Jancak, 2005;
Sklenicka et al., 2014). Tento typ fragmentace vede k protichtidnému procesu

ve zméndch struktury krajiny, k jeji homogenizaci.

3.4 Homogenizace zemédélské pudy

Extrémni mechanizace zemédé€lské techniky, kterd zplsobuje zmény
v zemédelské struktufe a zvySuje efektivnost hospodateni, vyznamné piispiva
k homogenizaci krajiny, jelikoz soucasna technika je dostupnéjsi pro uzivatele,
kteti maji vétsi pidni bloky (Dramstad et Sandg, 2010). Zmény ve struktute
zeméd@lské  krajiny jsou tedy zplUsobeny snizujicim se  poctem
obhospodatovanych poli, ¢imz se zvySuje jejich velikost (Thenail et Baudry,
2004), tudiz v krajiné¢ dochazi k ubytku hospodaticich subjekti a unifikaci
krajinné mozaiky. Homogenizace zemédélské pudy, zpisobend oddélenim
extrémné malych vlastnickych parcel a extrémné velkych pidnich bloki, pfinasi
negativni socialni a ekonomické disledky na zménu charakteru venkova, rist

velkych zemédélskych spole¢nosti na ukor malych a stfednich farem

18



a environmentalni dopady na snizujici se biodiverzitu, nartist ohrozeni erozi
a snizeni estetickych a funkénich kvalit krajiny (Lambin et Meyfroidt, 2011).
z diivodu intenzivné obdélavanych ptadnich blokd, které presahuji svou velikosti
tradi¢ni méfitka. Z toho divodu je krajina monotdnéjsi a ztraci své rozmanité
funkce - kulturni a druhovou diverzitu - a tim pfichdzi o svou atraktivitu i pro
jiné uzivatele, nez jsou jen zemédé€lci, naptiklad pro mistni obyvatele ¢i turisty

(Jongman, 2002).

Studie zkoumajici vizualni preference vetejnosti k podobé krajinné struktury
potvrzuji, ze vetejnost priklada vyssi estetickou hodnotu heterogennimu prostiedi
(de la Fuente de Val et al., 2006; Palmer, 2004). Krajinnd heterogenita,
povazovana za zdroj malebnosti krajiny, ma dulezitou ulohu pro vizualni
estetické kvality a psychologicky prospéch spolecnosti. Krajinnd homogenizace
muze branit nejen ve spokojenosti, kterd je Cerpana z vnimani krajiny, ale také
mit negativni vliv na psychickou pohodu obyvatel. Nekteti autoti uvadéji, ze ¢im
vetsi je homogenita agrarni krajiny, tim niz8i je jejich vnimani vizualni krasy,
hlavné kvuli nedostatku barevného kontrastu zplisobeného snizenim rostlinné
rozmanitosti (Weinstoerffer et Girardin, 2000; Arriaza et al., 2004; de la Fuente
de Val et al., 2006). Svobodova et al. (2014) také konstatuji, ze z pohledu
vizudlnich preferenci obyvatelé i navstévnici hodnoti zemédélské krajiny vice

w7

pozitivng, pokud je struktura rozmanitéjsi s roztrouSenymi prvky zelen¢.

Heterogenni prostorova struktura zemédé€lské pidy ma pozitivni dopady
nejen na vizualni preference, ale i na kvalitu Zivotniho prostfedi a stabilitu
krajiny. Rada védeckych studii potvrdila pozitivni vliv fragmentace struktury
velkych pidnich blokli zemédé€lské pudy, jelikoz zvysuje krajinnou heterogenitu,
podporuje vznik ptirod¢ blizkych stanovist’ pro zvysSeni druhové rozmanitosti,

které se Casto stanou prosttedim s vyskytem vzacnych druhti rostlin a zivo¢ichti
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(Atauri et de Lucia, 2001; Weibull et al., 2003). Je proto potfeba zmirnit zanik
typické heterogenni zemédélské krajiny, kterou méni uZzivatelé na homogenni

krajinu s velkymi bloky orné pudy (Schaller et al., 2012).

3.5 Studium prostorové struktury zemédélské pudy

Pti studiu drzby ptdy a jejiho vlivu na vyuziti a prostorovou strukuturu
zemédélského ptidniho fondu je nutné piistupovat k problematice napti¢ riznymi
tematickymi a prostorovymi skupinami. Tematické skupiny lze rozdélit na tfi
zakladni kategorie zpracované na podklad¢é meta analyzy van Vliet et al. (2015),
kdy v prvni kategorii jsou proménné popisujici vlastnickd a uzivatelskd prava
k vyuzivani pozemku (land rights variables); dalsi tematickou skupinou jsou
proménné popisujici prostorovou strukturu zemédélské pudy (land structure
variables) a v neposledni fad¢ existuje tematickd skupina vénujici se proménnym
popisuyjici chovani a rozhodovani jednotlivych zainteresovanych skupin
(behavioral variables). VSechny tyto tematické skupiny lze studovat na tfech
provazanych hierarchickych trovnich, které si lze piedstavit jako prostoroveé

uspofadané vrstvy, které se navzajem piekryvaji.

Prvni hierarchickou vrstvou je prostorové rozmisténi vlastnickych parcel
a uzivatelskych ptidnich blokl (parcel/production block level), ktera tvoti zaklad
pro dalsi hierarchickou vrstvu nesouci informace o rozmisténi zemédélskych
subjektl (stakeholders level) ve studovaném prostoru. Posledni urovni

je struktura krajiny (landscape level), ktera je tvoirena souborem spodnich vrstev.

Z toho vyplyva, ze prostorovou strukturu (fragmentaci i homogenizaci ptudy)
je tfeba studovat na vSech trovnich, které detailné popsal ve své studii van Dijk
(2003). Na trovni krajiny jsou ekologické procesy a krajinnd mozaika do znacné
miry zavislé na vyuziti pidy zeméd¢€lci a prostorovém usporaddani nejen jejich

hospodaftskych celkt, ale i dil¢ich vlastnickych a uzivatelskych jednotek.
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Dynamicka struktura vyuzivani puady a struktura hranic pozemka vyznamné
ovliviiuje procesy, jako jsou vodni rezim, zvySena eroze nebo migrace druhil
(Forman, 1995). Zptsoby vyuziti pudy, velikost a pocet poli (véetné jejich
hranic) ovliviiuji rtznorodost krajinné mozaiky a propojeni mezi riznymi
slozkami zivotniho prostfedi (Baudry et al., 2003). Zmény vyuziti pidy jsou
vyznamnym ukazatelem piimého vztahu disledkt lidskych aktivit v krajiné
a jejich pfirozenych zmén (Garbarino et al., 2011). Velmi Casto se autofi téchto
analyz soustiedi zejména na vyvoj vyuziti izemi, nebot naptiklad i enklavy svou
vymérou nevyznamné mohou kontinuitou zemédélského vyuziti nabyt vysoké
hodnoty v soudobé rychle se vyvijejici krajin€ jakou je napft. krajina suburbanni

(Sallay et al., 2012).

Vyhodou dneS$ni doby je vyuziti nejriznéjSich modernich nastroji pro
sledovani zmén v krajin€. Nejvyznamnéj$i z nich jsou geografické informacni
systémy (GIS), v nichz Ize provadét prostorové analyzy, zpracovavat rozsahlé
databaze ¢i sledovat zmény urcitého faktoru na vhodnych podkladovych datech
(Hlasny, 2007). Dtvody k vyzkumu zmén struktury krajiny se tykaji zvlasté
ekologickych funkci jednotlivych prvkl, vlivii na biodiverzitu a celkovou
ekologickou stabilitu krajiny (Baudry et al., 2000; Pichancourt et al., 2006;
Barnes et Williamson, 2006). DalSimi sledovanymi ukazateli jsou vsak
i disledky, které vedou k zaniku tradi¢niho vyuzivani zemédé€lské puady,
vylidiiovani marginalnich oblasti a mnohdy i celkové nedostatecné turovné
managementu krajiny (Garbarino et al., 2011; Sallay et al., 2012; Renwick et al.,
2013).
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4. VLASTNI PRACE - SOUBOR VEDECKYCH STUDII

Dizertatni prace ma charakter souboru praci (viz ptiloha ¢ 1 - 3) -
veédeckych studii, jejichz vysledky jsou prezentovany formou publikovanych
clankt ve védeckych recenzovanych casopisech. V této disertani praci jsou

propojeny doplitujicim komentaiem v nésledujici kapitole.
STUDIE I (Vlastni podil — 30%)

Sklenicka, P., Janovska, V., Salek, M., Vlasak, J., Molnarova, K. (2014).
The Farmland Rental Paradox: Extreme land ownership fragmentation as a new
form of land degradation. Land Use Policy, 38, 587-593.
doi:10.1016/j.1andusepol.2014.01.006.

IF5014 - 3.095
STUDIE II (Vlastni podil — 30%)

Sklenicka, P., Molnarova, K. J., Salek, M., Simova, P., Vlasak, J., Sekac, P.,
Janovska, V. (2015). Owner or tenant: Who adopts better soil conservation

practices? Land Use Policy, 47, 253-261. doi:10.1016/j.1andusepol.2015.04.017.
IF5014 - 3.095
STUDIE III (Vlastni podil — 60%)

Janovska, V., Simova, P., Vlasak J., Skleni¢ka P. (2016): Factors affecting
farm size on the European and national level of the Czech Republic. Agricultural

Economics - Czech, prijato k publikovani dne 29. 12. 2015.

IF,014 — 0.442
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5. KOMENTAR K PUBLIKACIM

5.1 Stru¢ny popis védeckych studii

Pro prvni studii The Farmland Rental Paradox: Extreme land ownership
fragmentation as a new form of land degradation byla vyuZzita tematicka
skupina proménnych, popisujicich vlastnické a uzivatelské vztahy drzby ptdy
(land rights variables) na urovni prostorového rozmisténi vlastnickych parcel
a uzivatelskych pidnich blokG (parcel/production block level). Zakladni
prostorova jednotka pouzitd ve studii je produkéni pidni blok, ve kterém bylo
urceno, z kolika vlastnickych parcel se sklada, jaka je jejich primérna velikost
azdali je blok obhospodafovan vlastnikem nebo ndjemcem. Informace
o jednotlivych ptidnich blocich byly ziskany ze systému evidence pidy (LPIS)

a informace o vlastnictvi pozemkt z databaze Katastru nemovitosti.

Studie jako prvni popsala existenci fenoménu nazvaného autory "Farmland
Rental Paradox" (FRP). Tento fenomén se projevuje tim, Ze velmi malé,
fragmentované parcely (prokdzana hrani¢ni velikost parcely je mensi nez 1,07
ha) maji tendenci vytvaret extrémné velké produkéni bloky vlivem jejich
pronagjmu velkym zemédélskym subjektim a takto vyznamné homogenizovat
strukturu zemédélské krajiny. Pod touto hranici bylo potvrzeno, Ze ¢im mensi
a roztiisténej$i jsou vlastnické parcely, tim vétsi produkéni bloky vytvareji.
Vzhledem k vaznym negativnim dopadim na strukturu krajiny lze extrémni
vlastnickou fragmentaci povazovat za vyznamnou ptic¢inu ekonomické degradace
zemédélské pady. V Ceské republice se tento jev vyskytuje na velkém tizemi,
ovliviiuje az 40 % veSkeré zeméd¢€lské pudy. Tato situace vyvolava otazku
udrzitelnosti managementu hospodatfeni v dnesni zemédé€lské krajiné, predevsim

roli nastaveni sankci a dotaci zajistujicich ochranu zeméd¢lské pidy.
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Tato otazka, a prokazani existence fenoménu FRP, pfiméla vyzkumny tym
zaméfit se zcela novym smérem, ktery tzce souvisi s druhou studii: Owner
or tenant: Who adopts better soil conservation practices? V tomto piipadé
byla pozornost v€novana piedev§im tematické skupin€é proménnych, které
popisuji chovani a rozhodovéani jednotlivych zainteresovanych skupin
(behavioral variables) na prostorové urovni vlastnickych parcel a uzivatelskych

pudnich blokt (parcel/production block level).

Vyzkum byl zaméten na sledovani miry zodpovédnosti zemédélci k ochrané
zemédé@lské piidy pfi jejim obhospodatovani. Zakladni otazkou bylo zjistit, zdali
jsou vlastnici zodpoveédnéjSimi spravci obhospodatfovanych pozemkii nez
najemci pudy. Souvisejici otazka se tykala nastaveni agro-environmentéalnich
nastrojii (GAEC) v ramci Spolecné zeméedélské politiky. Studie zjistovala, zdali
moznost nastaveni téchto nastrojii poskytuje dostate¢né silnou motivaci
kompenzovat ptipadné rozdily v chovani mezi vlastniky a ndjemci zemédélské
pudy. Informace o jednotlivych ptadnich blocich byly opét ziskany ze systému
evidence pudy (LPIS) a informace o vlastnictvi pozemkl z databaze Katastru

nemovitosti.

Pro analyzu byly vybrany ctyfi druhy protieroznich opatfeni, které mohou
byt vyuzity zemédélci (vlastnik nebo najemce) pii hospodaieni na zemédélské
pudé. Dvé z téchto opatieni (nepéstovani Sirokotadkovych plodin ve svazich nad
7° a pestovani plodin zlepsujicich ptidni vlastnosti) jsou vyzadovany Kontrolou
podminénosti (Cross Compliance) v ramci standardi DZES (Standardy Dobrého
a environmentalniho stavu pudy), diive oznacované anglickym terminem GAEC
(Good Agricultural and Environmental Condition) v rdmci Spolec¢né zemédélské
politiky Ceské republiky. Zbyvajici dvé opatfeni (délka svahu a hospodaieni
po vrstevnicich) nejsou piimo uvedeny ve standardech DZES a je tedy pouze

na zeméde¢lci, zdali se rozhodne pro jejich vyuziti.
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Vysledky studie prokézaly, ze vSechny Ctyfi typy opatieni testované ve studii
byly pfijaty vyznamné castéji samotnymi vlastniky nez najemci pudy.
Ve srovndni s najemci, vlastnici uplatnili péstovani Sirokotadkovych plodin
v osevnim planu 2,4krat méné Casto v poslednich 5 letech, na druhé strané
zafadili do osevniho postupu plodiny zlepSujici piidni vlastnosti 1,9krat Castéji.
Hospodateni po vrstevnicich bylo pfijato 1,8krat Casteji vlastniky nez najemci
a délka svahu na ptidnich blocich obhospodafovanych vlastniky byla v priméru
2,4krat krat$i nez na pudnich blocich obhospodafovanych néjemci. Vysledky
také ukazaly, ze v pfipad¢ opatfeni implementovanych do standardd DZES
se rozdily v pfistupu k ochrané¢ pidy mezi vlastniky a ndjemci minimalizuji.
Vysledky lze tedy interpretovat jako dikaz ucinnosti nastaveni agro-
environmentalnich nastrojit v rdmci Spole¢né zemédélské politiky, které zavadeji
vyznamnou motivaci pro zemédélce pfijmout opateni k ochrané pady z divodu

ziskani plné vyse dotace.

Treti studie této disertacni prace Factors affecting farm size on the
European and national level of the Czech Republic dopliuje piedchozi dvé
studie a vysvétluje, které faktory ovlivituji velikost zeméd¢€lskych hospodarstvi
(agricultural holding size - AHS) nejen v Ceské republice, ale i v ramci Evropy.
V této studii byla pouzita tematickd skupina proménnych popisujicich
prostorovou strukturu zemédé€lské pady (land structure variables) ve vybranych
uzemich nesoucich informace o zeméd¢€lskych subjektech (stakeholders level).
Prostorovymi jednotkami pro analyzu v evropském méfitku byla Uzemi
jednotlivych zemich EU. VSechny tdaje byly ziskdny z databaze EUROSTAT.
Na narodni urovni byly prostorovymi jednotkami katastralni izemi a data byla
zaloZena na informacich ze vzorku 190 spravnich jednotek v ramci Ceské

republiky.
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Zatimco nékteré vybrané faktory jsou shodné pro obé& turovné (napf.
nezameéstnanost, fragmentace vlastnictvi), dalsi faktory mohly byt hodnoceny
pouze na evropském nebo mezindrodnim méfitku (napt. politicky rezim pied
rokem 1989, ptimé dotace Spole¢né zemédélské politiky), a naopak jiné mohly
byt hodnoceny pouze na narodni urovni vzhledem k rozdilim v datovych
formatech (napt. vliv pozemkovych uprav, dojezd do vétSiho meésta, tirodnost
pudy, podil LFA, podil travnich porosti). Vysledky této studie ukazuji,
ze jedinym vyznamnym faktorem ovlivilujicim velikost zeméd¢€lskych podnika
v evropském méfitku byla Produkce pSenice (Wheat Production). Na narodni
urovni byly signifikantnimi faktory Pozemkové tpravy (Land Consolidation),
Mira nezaméstnanosti (Unemployment) a Urodnost pudy vyjadfena jako

Primérna cena zeméd¢lské pidy (Mean Farmland Price).

5.2 Vyuziti vysledki studii pro vyzkum fragmentace
zemédélské pudy

Extrémni fragmentace zeméd¢€lské pudy se stava limitujicim faktorem jejiho
udrzitelného vyuzivani, jak bylo potvrzeno ve studii The Farmland Rental
Paradox: Extreme land ownership fragmentation as a new form of land
degradation. Rozptylené, velmi malé parcely pfestavaji byt ekonomicky
zivotaschopné pro individualni, vlastnické hospodaieni. Vlastnici jsou tak nuceni
pronajimat tyto parcely vétSim subjektim hospodaficim na sousednich
pozemcich a zplisobuji homogenizaci krajiny. Pfi tomto procesu miize dochazet
k naruSeni funkcnosti pfirodnich procesit a optimalni stability Gzemi (Cook
et Lier, 1994; Carsjens et van Lier, 2002). Fenomén vlastnické fragmentace
je celosveétovym problémem, proto se mu vénuji tymy odbornika z riiznych uhla
pohledu (Stanfield et al., 2002; Niroula et Thapa, 2005; Ko et al., 2006;
Sklenicka et al., 2009). Chceme-li studovat zmény zeméd¢lské krajiny
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komplexnim zptisobem, je tfeba pouzit vhodné ukazatele, které vyjadiuji
vSechny aspekty drzby pidy na vSech tematickych i prostorovych urovnich.
Jelikoz procesy v krajin€é maji riizné Casové a prostorové dynamiky, jsou
vysledky analyz krajinnych zmén zéavislé na métitku (scale dependent) (Simova
et Gdulova, 2012). Z toho diivodu je zna¢n¢ obtizné zobeciiovat pozorovani
proménnych stanovenych na nejnizs$i hierarchické trovni (parcel/production
block) s proménnymi na vyssi hierarchické Grovni (landscape level) a naopak.
Ideélni by bylo vyuziti vyhodnoceni provedeného soucasné na vsech tematickych
1 prostorovych urovnich, to je vSak velmi narocné na Cas, naklady a technologie.
OvSem podrobné informace na vSech Grovnich jsou relevantni a nezbytné pro
planovani managementu krajiny a ochrany pfirody v ménicim se Zzivotnim

prostiedi (Gellrich et al., 2008).

Avsak studie, popisujici strukturu zemédélské pidy a krajinné zmény,
zejména fragmentaci, nejsou Casto uplné, jelikoz drzbé plidy se nevénuje velka
pozornost. Napiiklad v meta analyze od van Vliet et al. (2015), zamétujici se
na krajinné zmény evropské zeméd¢€lské krajiny, je pouze 24 studii ze 137, které
zahrnuji do studia krajinnych zmén proménné popisujici drzbu ptdy (land tenure
factor). NejCastéji opomijenou prostorovou urovni v analyzovanych studiich
o krajinnych zménach tymem Vliet et al. (2015) je prostorové rozmisténi
vlastnickych parcel a uzivatelskych puadnich bloka (parcel/production block
level), ptestoze tato uroven muze poskytnout nejpodrobnéjsi informace
o vztazich zainteresovanych skupin k padni drzbé a jejich vlivu na strukturu
krajiny. Z toho divodu je studie The Farmland Rental Paradox: Extreme land
ownership fragmentation as a new form of land degradation vyjimecna praveé
v pouziti nejnizsi hierarchické prostorové trovné pro studium vyuziti orné pudy
v zemeédélské krajing, kdy je zkoumdn vztah mezi vlastnikem parcely

a uzivatelem ptdniho bloku, jelikoz na této tirovni jesté nevznikla takto detailni
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studie. I dal$i védci zpracovali své studie na této prostorové urovni, ale zamétili
se na jiné krajinné typy. Naptiklad Gellrich et al. (2008) se zaméfili na studium
miry zalestiovani. Lieskovsky et al. (2013) zase studovali opousténi vinic
na Slovensku na ndrodni Urovni, ale také provedli pfipadovou studii na mistni
urovni, kterd poskytla podrobnéjsi informace o opusténi vinic, pfi¢in opusténi
avnimdni této zmény mistnimi obyvateli. Komplexni informace byly
shromdzdény prostiednictvim rozhovorii nejen s majiteli pozemkd, ale
1 s mistnimi obyvateli. Dal§im ptikladem je Sikor et al. (2009), kteti kombinovali
nékolik analytickych ptistuptt k analyze dynamiky opusténi hospodateni

na zemédé€lské pude, kterou zemédelci ponechali lezet ladem.

Uvedené ptiklady predstavuji aplikaci tzv. multi-hierarchického
a multidisciplinarniho pfistupu, ktery je velmi zddouci, protoze mize poskytnout
nejkomplexnéjsi pohled ve vyzkumu v oblasti krajinnych zmén a néslednych
managementovych opatfenich. Ptekdzkou vyuziti takovych metod miize byt
obtizné srovnani jiz existujicich studii z diivodu zmatené a nepiesné pouzité
terminologie. Napiiklad terminy "zemédélec", "hospodat", "uzivatel" nebo
"vlastnik" mohou, ale nemuseji nutné vyjadiovat v riznych studiich stejné
subjekty. Pokud nejsou pouzité terminy ptesn¢ definovany, nebo jsou pouzity
neurcité definice, srovnatelnost s vysledky riiznych studii miize byt omezena.
Sjednoceni terminologie a presnéjsi definice pojmi by usnadnily mezioborovou
komunikaci mezi rizné zaméfenymi vyzkumnymi pracovniky, jako jsou krajinni
planovaci, krajinni ekologové, sociologové ¢i ekonomové, jejichz spoluprace
jenezbytnd pro nejen efektivni studium zmén v krajing, ale také pro
implementaci vysledki vyzkumnych praci do praxe. Integrace dat z obou
ptirodnich a spoleCenskych véd je tedy zdkladni nutnosti pro stanoveni
realistické simulace budouciho vyvoje krajiny (Vogt et al., 2002). Jak ovSem

uvadi Biirgi et al. (2004), nesmime zapominat, ze takova simulace musi byt
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postavena na pevném koncepénim pozadi. Pokud tomu tak neni, pak tato
skuteCnost mlze negativné ovlivnit jednotlivé studie a zejména interpretaci
a zobecnéni zjisténych vysledkli. Skutecnost, ze spolecenské a prirodni védy jsou
zaloZzeny na riznych pfistupech, analytickych metodach a stézi srovnatelnych
zdrojich dat, ¢asto brani v komunikaci mezi vyzkumnymi pracovniky z rtiznych

veédnich obort (Hersperger et al., 2010).

To muze souviset i se skutenosti, Ze nejCastéji opomijenou tematickou
skupinou pii studiu prostorové struktury krajiny jsou proménné o drzbé pudy,
nesouci informace o chovani a rozhodovani zainteresovanych stran (behavioral
variables). Behavioradlni proménné vyjadiuji, jak chovani a rozhodnuti
zemédélel ovliviiuje zmény v krajin€ (Primdahl et al., 2013), coz bylo zkouméno
i ve studii Owner or tenant: Who adopts better soil conservation practices?
Podobné¢ Walford (2002) zkoumal odezvu velkych komerénich zemédé€lct
na nastaveni agro-enviromentalnich opatieni a jejich ochotu dobrovoln¢ se téchto
programt ucastnit. Tento vyzkum ovSem nerozliSoval typ drzby pidy (vlastnik/
najemce). Behavioralni proménné jsou také napiiklad okrajoveé pouzity ve studii
Pfeifer et al. (2009) zkoumajici informace o zeméd¢lskych subjektech
(stakeholders level) nebo ve studiich, které zkoumaji vliv chovani zemédélct
na strukturu krajiny (landscape level) (Madsen, 2003; Pfeifer et al., 2009). Buday
et al. (2011) zatadili do studie o fragmentaci i dotaznikové prizkumy, které byly
vyuzity pro stanoveni vlastnické a uzivatelské fragmentace ve vybranych
regionech Slovenské republiky. Vyhodou této metody je ziskdni nejen
primarnich informaci o stavu zeméd¢lské ptdy, ale i sekundarnich informaci
o motivacich vlastnikli a uzivatelii. ZjiSténi, ze se behaviordlni proménné
nepouzivaji piili§ Casto, nebo bez souvislosti s drzbou pidy, je prekvapive,

jelikoz stanoveni motivaci a nasledného rozhodovani zainteresovanych stran

29



je vyznamnym zdrojem informaci pro studovani vlivu vlastnické drzby

na strukturu krajiny.

Cast&ji pouzivanou tematickou skupinou jsou proménné o drzb& pudy
popisujici vlastnickd a uzivatelskd prava k vyuzivani pozemku (land rights
variables), naptiklad informace o délce trvani vlastnictvi ¢i najemni smlouvy.
Napiiklad Mottet et al. (2006) ¢i Bender et al. (2005) studuji rizné typy drzby
pozemku (vlastnik, ndjemce) a délku jejich trvani na strukturu krajiny.
Kristensen (2003) a Kristensen et al. (2004) ve svych studiich pouzili jako
proménnou délku trvani padni drzby, ale ve vztahu k zeméd¢lského podniku jako
celku bez rozliSeni typu zainteresované strany (zdali padu pfimo vlastni nebo
si ji pronajimaji). Typologii zucastnénych stran studovali napiiklad Moreno-
Perez et Ortiz-Miranda (2008), ktefi se zaméfili na podil pronajaté nebo
vlastnéné pudy (pIné vlastnictvi, ¢astecné vlastnictvi, prondjem), stejné jako
Walford (2002), ktery také klasifikoval zemédélskd hospodaistvi do téchto tii
skupin podle podilu pozemkd pronajatych, nebo vlastnénych zucastnénymi
stranami. Jinou typologii pouzil Kristensen (2003), ktery roztfidil zeméd¢lské
subjekty do skupin s podobnymi vlastnostmi pomoci multivaria¢ni analyzy
zalozené na tadé socialn¢é-ekonomickych a produkénich parametrti. Mezi dalsi
faktory, které Kristensen (2003) vzal v tuvahu byly zemédé€lské piijmy, coz
se projevilo v kategorizaci podilu zaméstnanosti v zeméd€lském sektoru (na plny
uvazek, na ¢astecny tvazek, pouze zaliba, v penzi). Typologie podle podilu
zaméstnanosti v zemeéd¢lstvi byla pouzita i1 v jinych studiich, naptiklad Primdahl

(1999) nebo Kristensen at al. (2004).

Posledni tematickd skupina proménnych popisujicich prostorovou strukturu
zeméd@lské pudy (land structure variables) by méla byt Uzce spojena
s tematickou skupinou o drzbé pudy popisujici vlastnicka a uzivatelskd prava

k vyuzivani pozemku (land rights variables), jak uvadéji napiiklad van Dijk
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(2003) nebo Demetriou et al. (2013). A to zejména vzhledem k tomu, ze pfi
pouziti pouze land rights variables ve studiich narazime na né¢kolik piekéazek.
Tato skupina ignoruje prostorové vlastnosti, jako je naptiklad tvar ¢i prostorové
umisténi parcel ¢i pudnich bloki, pfestoze tyto vlastnosti spolu s pfistupovymi
cestami k pozemku znacné ovliviiuji zptisob hospodateni (Demetriou et al.,
2013). Z toho diivodu je snaha vytvofit komplexnéjsi ukazatele pro hodnoceni
fragmentace pudy. Objevuji se nové nastroje jako LandSpaCES pro vyuziti pti
planovani pozemkovych uprav, které poméhaji zmirnit prostorovou roztiisténost
vlastnictvi zeméd¢lské pudy a zahrnuji 1 prostorové vlastnosti jednotlivych

pozemku (Demetriou et al., 2012).

Tyto komplexni pfistupy jsou ovSem velmi ndro¢né na vstupni data, proto
jsou casto nastroje pro studium zmirnéni fragmentace voleny libovolné
na zéklad¢é praktickych potieb, spiSe nez podle teoretickych uvah (Hersperger
et al., 2010). Praveé dostupnost a kvalita dat o drzb€ piidy na vhodné hierarchické
prostorové urovni muze byt vyznamnou piekdzkou k pouziti ridznych
tematickych skupin vybranych proménnych o ptdni drzbé. Ackoliv se dostupnost
dat celkové zlepsuje, limitujicimi faktory mohou byt potfizovaci cena, nedostatek
prostorového, ¢asového nebo tematické rozliSeni a nekompatibilita mezi riznymi
datovymi soubory. Specialné pro vyzkum krajinnych zmén v delSich ¢asovych
obdobich casto neexistuji databaze nesouci kompletni informace o padni drzbé

(Schneeberger et al., 2007).

Dilezitym zdrojem dat o drzbé ptudy jsou informace z Katastru nemovitosti
nebo registrii pro uzivani pudy (LPIS). Efektivnim pfistupem pro studium
krajinnych zmén mtize byt pouziti katastralnich udajii spolec¢né s daty dalkového
prizkumu Zemé, protoze vyhodnoceni katastralni mapy spolu s druzicovymi
snimky poskytuje vyS$$i stupent rozliSeni a detailnosti (Bender et al., 2005).

Fragmentaci ve vychodni Evropé se zabyvaji naptiklad Kuemmerle et al. (2006),
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ktefi fesi souvislost velikosti parcely a struktury krajiny pravé na podkladu
katastralnich map s vyuzitim dalkového prizkumu Zemé¢ (DPZ). I piestoze
vyuziti Katastru nemovitosti pfi studiu prostorové struktury krajiny ziskava
v dnes$ni dobé vétsi pozornost (Paulsson et Paasch, 2015), situace pii sprave
a evidenci katastru nemovitosti v mnoha zemich je i nadale neuspokojiva.
Informace jsou casto zaznamenavany v samostatnych databazich, systém
je zastaraly, neexistujici v digitalni podobé, a registry nejsou Casto kompatibilni
pro vyuziti s jinymi datovymi soubory. Efektivni udrzovani registrti piidni drzby
zavisi na pochopeni jejich ucelu a nasledné adekvatni investici do jejich provozu
(Haldrup et Stubkjer, 2013). Kromé toho ¢asto nejsou vztahy zainteresovanych
stran k pudni drzbé registrovany, protoze jsou zaloZzeny na rtzném druhu
neformalnich dohod (Mottet et al., 2006; Sikor et al, 2009).
Vysledkem je, ze vyzkumni  pracovnici se nemohou vzdy spolehnout
na informace z téchto databazi a museji si Casto data ziskavat samostatné ptimo

pro své vyzkumné ucely v terénu.

Vzhledem k omezeni a vyuziti dat z registri pudy, védci jako Kristensen
etal. (2004), Moreno-Perez et Ortiz-Miranda (2008) nebo Orsini (2013)
zpracovali doplitkové hloubkové rozhovory s vybranymi zainteresovanymi
stranami pro ziskdni relevantnich informaci o drzbé pudy a jejim vlivu
na strukturu krajiny. Pfimé zjiStovani informaci na zékladé prace v terénu,
participativni mapovani s mistnimi zajmovymi skupinami, rozhovory a dotazniky
tak predstavuji vyznamny zdroj dat pro studium zmén v krajiné¢ (Mottet et al.,
2006; Kuemmerle et al., 2008; Kuemmerle et al., 2009; Sikor at al., 2009). Tyto
metody mohou byt povazovany i za riskantni, protoze jsou zéavislé na pameéti
a upfimnosti dotazovanych, ovSem Mottet et al. (2006) konstatuji, ze spolehlivost
informaci lze potvrdit pfi srovndni s jinymi zdroji dat. OvSem nékdy tyto metody

mohou byt jedinym moznym zptisobem, jak ziskat data nabizejici cenny vhled
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do motivaci o chovani a rozhodovani zucastnénych stran pii studii krajinnych
zmén (Primdahl, 1999; Van Doorn et Bakker 2007; Petrzelka et Marquart-Pyatt,
2011).

Chovani zainteresovanych stran a typ drzby pudy vyznamné ovliviuje
ochranu zemédélské piidy, jak bylo prokdzano ve studii Owner or tenant: Who
adopts better soil conservation practices? Kristensen et al. (2004) také
potvrdili, ze drzba pidy (napt. délka trvani vlastnictvi, ndjemni smlouvy)
vyznamné ovliviluje zmény v krajiné, vcetné vytvafeni nebo odstraiiovani
ekologicky stabilnich stanovist, jako jsou zivé ploty, remizky ¢i okraje poli.
I kdyz delsi doba vlastnictvi ¢i pronajmu je obecné povazovana za znameni
zvySen¢ho zajmu na zachovani krajinnych struktur (Wilson, 1997), studie
zpracovana tymem Kristensen et al. (2004) ptredkladd opacny trend mezi
zucCastnénymi subjekty v Déansku, kde obnova zivych ploti na zemédélské pidé
byla castéji provedena mlad$imi zemédé€lci s krat§si dobou pudni drzby.
Pravdépodobné vysvétleni souvisi pravé s vékem zemédélcd, nebot’ mladsi
zemédélci jsou schopni se lépe prizpiisobit rychle se meénicimu prostiedi.
Ke stejnému zavéru dosli i Pfeifer et al. (2009) a Van Huylenbroeck et al. (2007),
ktefi uvadeji, ze vyssi troven vzdélani spolu s vétsi velikosti farmy zvysuje
pravdépodobnost  zavedeni mimoproducnich sluzeb (green services)
na zemédelské padé. Z toho divodu by se védecké studie mély zaméfit
na vyzkum chovani aktivnich zdjmovych skupin obhospodatujicich zemédélskou
krajinu ana vlivy ovlivilujici rozhodovani pro zachovani ¢i  obnovu
stabilizacnich prvkil v krajiné a studovat hlavni davody pro vyuziti
ochranarského managementu - zdali jej vyuzivaji dobrovolné nebo jen s finan¢ni

podporou.

Obecné ocekdvame, ze ochranné krajinné prvky, chrénici kvalitu ptidniho

fondu, lze cCastéji pfedpokladat piimo u samotnych vlastnikli (Petrzelka et al.,
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2009). Ovsem je rozdil v pfistupu k ochran¢ pidy a péci o zachovani jeji
urodnosti mezi vlastniky, ktefi pfimo hospodafi na svém pozemku a témi, kteti
své pozemky pronajimaji (Petrzelka et al, 2012). Ackoliv skupina
nehospodaticich vlastniki (absentee landowners) stale nartsta, poznatky o jejich
nazorech jsou nedostatecné prozkoumany. VétSina z nich neni zavisla na piijmu
z prondjmu a maji omezené znalosti o zemédélském hospodateni a ochrané pudy.
Jestlize tedy ptidu pronajimaji, zcela divéiuji ndjemci, jaky zptisob hospodatreni
a typ ochrany zemédélského plidniho fondu vyuziva (Petrzelka et al., 2013).
Jednu z mala studii, kterd se zabyva pfistupem nehospodaricich vlastnikl
k ochrané pudy, zpracovali Pouta et al. (2012). Provedli vyzkum mezi vlastniky,
ktery sledoval, jak by pfistupovali k prondjmu, kdyby byli nuceni dodrzovat
zavazky pro zlepseni pudy (land improvement obligation = LIO). Tento néstroj
by mél do péce o ochran¢ pidniho fondu zahrnout i vlastniky, ktefi na svych
pozemcich nehospodafti. Z vysledku studie vyplyva, Ze takova omezeni by fada
vlastnikl nepfijala a své pozemky by radéji prodali nebo zalesnili, aby se vyhnuli

nakladim plynoucim z LIO.

Prestoze majitel pozemky sdm neobhospodatfuje, m¢l by mit povinnost
efektivné motivovat najemce, aby se dlouhodobé¢ zajimali o investice do ochrany
pudy, coz lze podpofit napiiklad stanovenim podminek v najemni smlouvé
(Gebremedhin et Swinton, 2003). Varble et al. (2015) zjistovali pfistup najemcii
k ochran¢ zeméd¢€lské pidy a potvrzuji vysledky ze studie Myyré et al. (2007)
kteti uvade¢ji, Ze ochrana ptidniho fondu musi byt oSetiena v ndjemni smlouvée.
To souvisi i s vysledky studii (e.g. Nowak et Korsching, 1983; Soule et al., 2000;
Fraser, 2004), které dokazuji, ze nejistota v trvani a podminkach smlouvy snizuje
zajem najemctl o ochranu pidy a stabilitu krajiny. V Ceské republice podporuji
nastaveni optimalnich podminek pro ochranu zeméd¢lské pludy sepsanim

pachtovni smlouvy na zidklad¢ pidniho prizkumu napiiklad Vopravil at al.
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(2014). Nejsou-li totiz tyto podminky nastaveny smluvné, bez hrozby sankci
v souvislosti s vysi zemédélskych dotaci, maji najemci pidy tendenci vnimat
zemédélskou pludu jen jako vyrobni prostiedek urceny pro kratkodoby nebo
sttednédoby zisk, a ne jako neocenitelny ptirodni zdroj, ktery potiebuje ochranu

a dlouhodobou péci pro zajisténi tirodnosti.

Nastaveni systému dotaci v rdmci Spolec¢né zemédélské politky (SZP) muize
pfispét k ochran¢ a tvorbé zivotniho prostiedi. V roce 2005 byla Spolecna
zemédélska politika EU doplnéna o zévazné standardy podminénosti dotaci
(cross-compliance standards) - GAEC (v CR nazyvané od roku 2015 DZES),
aby se zabranilo negativnim dopadim na Zzivotni prosttedi ptsobenych
zemédélstvim a vytvorily se vhodné podminky pro zeméd€lce vyuzivat
ochranafské praktiky pii obhospodatovani zemédélské pudy (Kutter et al., 2011).
Rozhodnuti zemédélce ptijmout podminky DZES, nebo jejich neplnénim ohrozit
plnou vysi pfimych zeméde€lskych dotaci formou sankci, je dobrovolné.
Vysledky studie Owner or tenant: Who adopts better soil conservation
practices? potvrdily, Ze ackoliv hrozba snizeni dotaci poskytuje dostate¢nou
motivaci pro vétSinu zemédélcli, najde se mezi nimi i mala ¢ast, pro které je tato
motivace nedostatecna, jelikoz povazuji zisk z produkce za financn¢ atraktivné;jsi
nez ztraceny podil z pfimych dotaci. Rada autorti zdiraziiuje vyznamny efekt
Spole¢né zeméedélské politiky, zejména ptimych plateb, na zmény v zeméd¢elské
struktufe (Ahearn et al., 2005; Heckelei, 2010; Bartolini et Viaggi, 2013), avSak
jak potvrzuji napiiklad Pe'er et al. (2014), Spole¢na zemédélska politika
EU nebyla dosud uspésné nastavena pro ochranu zemédélské ptidy a zachovani
jeji biologické rozmanitosti. Vysledky nasi studie dokazuji, ze je tfeba doladit
nastaveni narodnich podminek pro platby dotaci v Ceské republice nejen

roz§ifenim pusobnosti stavajicich nastrojii k ochrané ptidy pied erozi, ale pokusit
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se o implementaci novych néstroji pfispivajicich k ochrané pidy a stabilité
krajiny.

Nastaveni SZP pro rok 2014 - 2020 je slibnym krokem, jelikoz vyplaceni
plné vyse dotaci je podminéno nejen dodrzovanim standarda DZES, ale
i splnénim podminek "greeningu”, ktery byl nové zaveden ve vSech clenskych
statech EU. Tyto zmény Casto zemédelcim nevyhovuji, jak dokazuje studie Liitz
et Bastian (2002), ktetfi uvadéji, ze agroenvironmentalni opatfeni v ramci SZP
jsou neziidka chapdna zemédélskou komunitou jako opatfeni snizujici vyméru
obdé¢lavané plochy, a tim i vySi produkce. Na druhou stranu Mouysset (2014)
zastava nazor, ze nové trendy SZP v zeméd¢lskych dotacich - od dotaci vazanych
pevné pouze na plochu zemédélské piidy po dotace zaméfené vice na agro-
environmentalni pfistupy - mohou podpofit zacastnéné strany ke zmeéné pohledu
na krajinu jako na zdroj i mimoproduk¢nich funkci spiSe nez pouhou vyrobni
oblast (Primdahl, 1999). To potvrzuje i Kvakkestad et al. (2015), ktery uvadi,
ze pro velkou ¢ast zeméd¢lct je identifikace s mistem a styl hospodateni vedouci
Udrzitelné zemeédélstvi a stabilita krajiny jsou proto silné zavislé nejen
na spravn¢ nastavené evropské 1 stitni zemédélské  politice, ale
i na spoluzodpovédnosti majiteli pozemkl pii sepisovani ndjemnich smluv

a jednotlivych hospodafticich zemédélcich.

Ackoliv vliv SZP na prostorovou strukturu zeméd¢€lskych hospodaistvi nebyl
prokazan ve studii Factors affecting farm size on the European and national
level of the Czech Republic, bylo prokazano, Ze pozemkové tpravy (PU) jako
nastroj narodni politiky k zmirnéni vlastnické fragmentace a zvySeni stability
krajiny ovlivituji velikost a pocet hospodaticich zemédé€lskych subjektti. Tento
nastroj ma i vyznamny vliv na najemni smlouvy a Ize jej tedy také vnimat i jako

nastroj k prevenci konflikth mezi riznymi zplisoby vyuzivani ptidy. Pozemkové
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upravy sice nesnizuji pocet vlastnikli, ale snizuji pocet vlastnénych parcel
jednoho vlastnika a zvySuji primérnou velikost parcely. Idedlnim stavem,
ke kterému se kazdd pozemkova tuprava chce dopracovat je, Ze na jednoho
vlastnika pfipada jedna parcela. Pozemkové tupravy reprezentuji dlouhodobé
feSeni struktury agrarniho sektoru, se zaméfenim na zlepSeni neproduktivnich
funkci zeméd¢lstvi, jako je sladéni z4jmt tvzemniho rozvoje, rozvoje
infrastruktury, ochrany pfirody, ale i rekrea¢ni funkce venkovského prostoru

(Van Dijk, 2003; Lerman et al., 2004; Hladik et Cihal, 2005; Iscan, 2010).

Ovsem casto ani pozemkové Upravy z divodu dlouhého trvani nevytesi
ponechani zeméd¢€lské pady lezet ladem (land abandonment) nebo jeji
zalesnovani (reforestration) z divodu extrémni fragmentace. Napiiklad ve studii
Gellrich et al. (2008) pozemkové upravy trvaly vice nez 30 let a vyustily
v nejistotu vlastnické drzby. Ty samé diivody byly také zatazeny mezi dulezité
faktory ovliviiujici ponechani zemédélské plidy lezet ladem ve studiich
Kuemmerle et al. (2008) a Kuemmerle et al. (2009). Nicméné Sikor et al. (2009)
tato tvrzeni rozporuje, jelikoz nenaSel vztah mezi velmi roztfiSténym
vlastnictvim a opusSténim zeméd¢€lské pudy. Zda se, ze zanechani hospodaieni
na zemédelskych pozemcich souvisi i s celkovou velikosti zemédélského
subjektu a na intenzité produkce, jelikoz Kristensen et al. (2004) zjistili, Ze vyssi
meérou zanechani hospodateni jsou ohrozeny mensi, malo ekonomicky efektivni
zeméd@lské podniky. Navic opét typ vlastnika (samostatné hospodatici,
pronajimajici) je dilezitym Cinitelem zanechani hospodatieni na zemédélské pudé
nebo jejim zalesniovanim (Primdahl, 1999; Van Doorn et Bakker, 2007).

Nastrojem pro feSeni prostorové struktury zemédélské pudy, zvlasté
extrémni vlastnické fragmentace, mize byt krom¢ Spole¢né zemédélské politiky

a pozemkovych uprav i trh s piidou (Sklenicka et Salek, 2008). Ve studii Factors

affecting farm size on the European and national level of the Czech Republic
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bylo prokédzéno, ze vyznamny vliv na velikost zemédélského podniku
a vyslednou strukturu krajiny méa i primérna cena zemédélské pudy (Mean
Farmland Price) v daném uzemi. Trh s ptidou snizuje pocet vlastnikil na rozdil
od pozemkovych uprav, ovSem Castym problémem pomalého vyvoje tohoto
nastroje jsou nizké ceny zemédélské pidy v zemich stiedni a vychodni Evropy
(van Dijk, 2003; Sklenicka et al., 2013). Trzni ceny pozemku se tvofi na volném
trhu, pficemz jsou ovlivilovany riznymi determinanty v jednotlivych zemich,
oblastech ¢i obcich. Cena zeméd¢€lské pudy zavisi na bonité, velikosti, tvaru
a vzdalenosti od centra obce (Sklenicka et al., 2013). Dals§i vyznamnou roli
v cené¢ zemédélského pozemku hraje predpoklad premény na stavebni parcelu
v budoucnu, kde je cena plidy nepomérné vysS$i nez v oblastech s tidkym
osidlenim (Némec, 2004). Mezi vSemi nastroji pfispivajicimi ke zmirnéni
extrémni fragmentace je ovSem nejvice limitujicim faktorem samotnd vymeéra
vlastnického pozemku (Ciaian et al., 2010), ktery poté ovliviiuje vyvoj a velikost
pudnich blokd, jak bylo prokdzéno ve studii The Farmland Rental Paradox:

Extreme land ownership fragmentation as a new form of land degradation.

Velikost pidnich blokd ovliviiuje i velikost jednotlivych zemédé€lskych
subjekti. Na trovni Evropské unie se rozli¢né politické strategie snazi povzbudit
rozvoj raznorodosti ve velikosti zemédé€lskych subjektli, ovSem pretrvavajici
tlaky na "trzni produktivitu" vytvafeji podminky pro pretvareni zemédélské
struktury ve prospéch velkych, komercnich a uzce specializovanych podnikil
(Jongman, 2002; Potter et Tilzey, 2007; Forbord et al., 2014). Intenzifikaci
zemédélsky podnik snizi vyrobni ndklady a tim zlep$i svoji pozici na trhu.
Drobni zemédé€lci tedy musi soutézit s velkymi podniky, a proto pokud neni
dostatecnd statni ¢i spotiebitelska podpora drobnych zemédé€lct, budou vzdy

znevyhodnéni pted velkymi zemédélskymi podniky (Jongman, 2002).
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Zemédélci se tedy snazi zvySovanim velikosti svych hospodafstvi vyrovnat
s ekonomickymi podminkami a konkurenci na trhu. Na druhé¢ stran¢ je velka fada
drobnych zeméd¢lct, ktefi si nemohou dovolit rozsifovat své hospodafstvi
z diivodu nedostate¢ného finan¢niho zajisSténi pro investice do novych pozemki
anové mechanizace. Pokud se jim nedafi zvysit velikost svych farem, snazi
se nahradit ztraty z piijmu ze zeméd¢€lstvi pomoci jiného zaméstnani (Lerman et
al., 2004). Casto prodaji &ast svych pozemkii, aby si mohli najit nové zaméstnani
v jiné sféfe a zbytek hospodaistvi si udrzuji jen jako dopliujici zdroj piijmu
¢i pro zachovani alespon Caste¢né rodinné tradice (Dannenberg et Kuemmerle,
2010). To, zdali se uzivatelé rozhodnou zistat v zemédélsvi, je také ovlivnéno
hlavné jinymi pracovnimi pftilezitostmi, které souviseji s mirou zaméstnanosti
v dané lokalité (Piet et al., 2011), coz bylo také prokazano ve studii Factors
affecting farm size on the European and national level of the Czech
Republic. Na druhou stranu samotné zmény ve struktuie velikosti zemédélskych
podnikii mohou zvysit nezaméstnanost v zeméd€lském sektoru. Naptiklad
v Polsku se snizila zaméstnanost v zemédélstvi mezi lety 2000 - 2004 o 51%

z diivodu rustu velikosti zeméd¢€lskych subjekti.

Urceni faktort, které maji vliv na pocet zeméd¢elskych subjektt a velikost
hospodafstvi, je velmi dualezit¢é pro efektivni formulovani nastaveni
zemédélskych politik pro efektivni udrzitelné hospodatfeni s pidou a stabilitu
krajiny. Tyto zmény ve struktufe zemédélskych podnikl nejsou jen klicovym
prvkem ke zvySeni pfijmi z produkce a zmén v mife nezaméstnanosti, ale jsou
také dalezitymi ptic¢inami, které vedou ke zménadm v regiondlnim vyvoji, udrzbé
venkovské krajiny a ochrané zemédélské pudniho fondu (Piet et al., 2011).
Intenzivni zemédélstvi ma za nésledek vazné environmentalni problémy, jako je

cey

znecisténi plidy, vody a ovzdusi, a snizeni poctu volné Zijicich zivocichi a rostlin
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(Pasakarnis et Maliene, 2010), proto je nutné zaméfit se i na environmentalni

dopady vyvolané zménou struktury zeméd¢lské krajiny.

Prave aktivity zemédé€lcii jsou Casto velice dilezitym faktorem ovlivitujicim
dynamiku venkovské krajiny a souvisejici ekologické funkce, coz by mélo
vyustit v podporu nikoliv pouze agroenvironmentalnich prvkl (vegetace), ale
také v podporu obvyklych ¢innosti béznych zemédélcti (Baudry et al., 2003).
Soucasny ekonomicky tlak pretvaii zemédélské plochy na homogenni krajinu,
ktera ztraci své piirozené funkce (Jongman, 2002; Nikodemus, 2005), jelikoz
nejen ztrata biodiverzity, ale i degradace zemédélské pldy zapticinéna erozi
je vazny environmenalni a ekonomicky problém (Napier, 1991; Rasul et Thapa,
2007). Tento problém je zvlasté naléhavy ve svazitych lokalitach, které maji
zvysSenou nachylnost k erozi (Rasul et Thapa, 2007). Intenzivni zeméd¢€lstvi
na svazich zptisobuje zvySenou erozi s negativnimi dopady na produktivitu
a udrzitelnost kvality pady, stejné tak jako na kvalitu vodniho rezimu. Stupeii
ohrozeni erozi je ovlivnén zptisobem hospodaieni v téchto lokalitdich (Arnhold
etal., 2014), proto druh plodiny a management pouzity uzivateli hraje
vyznamnou roli v kontrole erozniho ohrozeni na svazitych lokalitach, coz bylo
potvrzeno i ve studii Owner or tenant: Who adopts better soil conservation

practices?

N¢ekolik autorti naptiklad popsalo potenciondlni efekt ekologického versus
konvencniho zeméd¢€lstvi na zmirnéni eroze (Gomiero et al., 2011; Lotter et al.,
2003; Arnhold et al., 2014). Ekologické zeméd¢€lstvi samotné vSak nemuze byt
efektivni ochranou pted ptidni erozi. Zvlasté po sklizni, kdyz je ptida narusena
a pudni pokryv nizky, jsou pole velmi nachylnd k ptdni erozi (Arnhold et al.,
2014). Kim et al. (2007) doporucuji po sklizni péstovat zimni plodiny, které
ochrani povrch zemédélskych pozemkl pied erozi. Pro zvySeni ochrany pudy

mezi Sirokofadkymi plodinami v rastové sezoéné Rice et al. (2007) doporucuji
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napiiklad jako meziplodinu pro podsev obili pro zvySeni infiltraéni kapacity
a snizeni odtokové rychlosti. Nevyhodou je, ze meziplodina v ristovém obdobi

muze konkurovat hlavni ploding, coz mlize zpisobit mensi urodu.

Znany negativni vliv na kvalitu pidy a zvySeni nachylnosti pidy k erozi
ma také zjednoduseny osevni postup, ktery se Casto stal geograficky uniformni
s vaznymi duasledky i pro biodiverzitu v agrarnim ekosystému, protoze vysoka
diverzita plodin je nezbytnd pro ekologické pozadavky mnoha druhti (Tapper
et Barnes, 1986). Stfidani plodin m4d mnoho vyhod, jako je zvySeny piijem
dusiku, zlepSeni vyuzitelnosti vody a zivin, zvySeni mikrobidlni aktivity,
potlaceni plevell, snizeni napadeni Sktidci a chorobami a piiznivy Gc¢inek latek
pochazejicich z rostlinnych zbytkli pro ptdu (Boha¢ et al., 2006). Vazné
negativni dopady extrémni Urovné fragmentace vlastnictvi pidy a nésledna
homogenizace ptidy s velkymi pidnimi bloky ukazuji, Ze Ize tento jev povazovat
za jednu z pficin a soucasn¢ forem degradace pudy, jak bylo prokdzano ve studii
The Farmland Rental Paradox: Extreme land ownership fragmentation

as a new form of land degradation.
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6. PRINOS PRACE A ZAVERECNE SHRNUTI

Problematika vlastnické fragmentace zemédélské pidy je v soucasné dobé
velice aktualnim tématem nejen v Ceské republice, ale i v zahrani¢i. V ramci
vyzkumného tymu na Fakulté¢ zivotniho prostiedi na Katedie biotechnickych
uprav krajiny pod vedenim prof. Petra Skleni¢ky byly zpracovany dil¢i studie,
které svym charakterem pfispivaji k feSeni problematiky tykajici se vlivu
vlastnické drzby a hospodaiského vyuziti na prostorovou strukturu zemédélské
pudy, fragmentaci a homogenizaci. Védecké studie, které jsou soucasti této

dizerta¢ni prace, vznikaly postupné a jsou na sebe logicky navazany.

Prvni studie jako prvni popsala existenci fenoménu "Farmland Rental
Paradox" (FRP). Vzhledem k vaznym negativhim dopadiim tohoto fenoménu
na strukturu  krajiny lze extrémni vlastnickou fragmentaci povazovat
za vyznamnou pii¢inu ekonomické degradace zemédélské pidy, homogenizace
krajiny i zhorSeni socidlni situace ve venkovskych oblastech. Prokdzani existence
fenoménu FRP pfimélo vyzkumny tym zaméfit se zcela novym smérem, ktery
uzce souvisi s druhou studii. Vysledky této studie prokéazaly, ze testované typy
protieroznich opatfeni byly pfijaty vyznamné cast€ji samotnymi vlastniky nez
najemci pudy. Vysledky také ukézaly, ze v ptipadé opatfeni implementovanych
do standardi DZES se rozdily v pfistupu k ochran¢ pidy mezi vlastniky
a najemci minimalizuji. Tteti studie dopliuje pfedchozi dvé studie a vysvétluje,
které faktory ovliviiuji velikost zemédélskych hospodafstvi nejen v Ceské
republice, ale i v ramci Evropy. Vysledky této studie ukazuji, ze jedinym
vyznamnym faktorem ovlivitujicim velikost zemédélskych podnikd v evropském
meétitku byla produkce pSenice. Z pohledu této dizertacni prace je zajimavym
zjisténim, Ze oproti predpokladu mira fragmentace vlastnictvi na evropské tirovni

velikost zemédé€lského holdingu neovlivnila. Na narodni Urovni byly
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signifikantnimi faktory pozemkové Upravy, mira nezaméstnanosti a urodnost

pudy, vyjadiena jako primérné cena zeméd¢€lské pudy.

Z toho vyplyva, Ze znalost typli prava k obhospodafované zeméd¢€lské pude,
informace o jednotlivych zainteresovanych skupinach a faktory ovlivilyjici jejich
rozhodovani a chovani jsou velmi dulezité pro studium prostorové a funkéni
struktury krajiny. Vysledky studii mohou byt pouzity pro tvorbu opatieni
k nastaveni udrzitelného managementu krajiny, pro legislativni podminky
anastaveni zemédélskych politik pro efektivni udrzitelné hospodateni
v zeméedélské krajin€. Tato dizertacni prace vnesla do problematiky dil¢i
pohledy, které pfisp&ji tomu, lépe porozumét zméndm v prostorové strukture
zemédélské ptudy a k lepSimu pochopeni motivaci, vedoucich k ur¢itému chovani
arozhodovani vSech zainteresovanych skupin, které na zemédélské pudé

hospodati.

Vysledky studii této disertacni prace potvrzuji, ze je tfeba doladit nastaveni
narodnich podminek pro platby dotaci v Ceské republice nejen rozsifenim
pusobnosti stavajicich nastroji k ochrané¢ piady pred erozi, ale pokusit
se o implementaci novych ndstroji pfispivajicich k ochrané pidy a stabilite
krajiny. Navic je dulezité se zaméfit 1 na stavajici management krajiny, jelikoz
krom¢ Spole¢né zemédélské politiky jsou i pozemkové upravy a trh s ptdou
nastroji, které vyznamné ovliviiuji strukturu zemédélské pidy. Do budoucna
je nutné zhodnotit, zdali stdvajici management krajiny je dostate¢né¢ efektivni pro
udrzitelné hospodateni v krajin€. Doporuceni vyplyvajici z této prace je, aby
se piistupovalo k problematice struktury krajiny a jejtho vyuzivani napfic
riznymi tematickymi a prostorovymi skupinami, jelikoz podrobné informace
na vSech urovnich jsou relevantni a nezbytné pro planovadni managementu

krajiny a ochrany ptirody.

43



Obecné lze fici, Ze do budoucna je tfeba vénovat vétsi pozornost trovni
vlastnickych parcel a uzivatelskych ptidnich blokt (the parcel/production block
level) spolu s ostatnimi popsanymi tematickymi a prostorovymi skupinami, coz
ptispéje k efektivnéjsi integraci viceoborovych a multi-hierarchickych metod
vyzkumu, které jsou velmi zadouci, protoze mohou poskytnout nejkomplexné;jsi
pohled ve vyzkumu v oblasti krajinnych zmén a néslednych managementovych
struktury krajiny mohou zlepSit rozhodovaci schopnosti nejen pro krajinné
planovani, ale i pro tvorbu politik v oblastech zivotniho prostfedi, ochrany

ptirody, krajiny a zemédélstvi nejen v Ceské republice, ale i v ostatnich statech

Evropy.
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7. SUMMARY

Fragmented ownership of agricultural land is currently a very actual topic
in the Czech Republic but also abroad. The research studies were developed
in collaboration with the research team at the Faculty of Environment Sciences,
Department of Land Use and Improvement, led by Professor Petr Sklenicka. This
research is solving problems related to the impact of agricultural land use on the
spatial structure of agricultural land, fragmentation, and homogenization.
Scientific studies that are part of this doctoral thesis emerged progressively and

are logically linked.

The initial study was the first one to describe the phenomenon of "Farmland
Rental Paradox" (FRP). Given the serious negative effects of this trend
on the structure of individual land ownership, fragmentation is a significant
driver of economic degradation on farmland, homogenization of land use
patterns in the landscape, and the worsening social situation in rural areas.
Proving the existence of FRP phenomenon led the research team to focus
completely on a new direction, which is closely related to the second study
presented in this doctoral thesis. The results of this second study showed that
the erosion control measures that we tested were adopted significantly more often
by owners and not by their tenant farmers. Results also indicated that if control
measures are implemented by the GAEC standards, the observed differences
in approaches towards soil protection between owners and tenants are minimized.
The third study complements the previous two studies, and explains which
factors affect the size of agricultural holdings not only in the Czech Republic
but also within much of the rest of Europe. The results show that the only
significant factor affecting the size of agricultural holdings within greater Europe

is in the production of wheat. From the perspective of this doctoral thesis, this
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is an interesting finding because it runs contrary to the initial expectations.
Specifically, the degree of land ownership fragmentation — at the European level
— did not affect the size of the agricultural holdings. At the national level, this
was a significant factor impacting efforts toward land consolidation, reduction
of unemployment, and soil fertility expressed as the average price of agricultural

land.

This work proves that the current level of understanding about land tenure
rights in relationship to agricultural land, and what is known about individual
stakeholders and the factors influencing their decisions and behavior are very
important for the future studies of spatial and functional structure of agricultural
landscapes. The results of the studies can be used to formulate actions
for establishing sustainable landscape management initiatives, developing
a legislative framework, and formulating agricultural policies for effective
sustainable management of the Czech agricultural landscape. This doctoral thesis
clearly introduced the issues of farmland fragmentation in relationship
to the perspectives that contribute to a better understanding of the changes in the
spatial structure of agricultural land. In addition, this work has led to a better
understanding of the motivations of stakeholders, their behavior, and decision

making.

The results confirm the need to fine-tune the creation of national conditions
for the payment of subsidies in the Czech Republic, not only by extending
the scope of existing tools to protect the soil from erosion, but also to try
to implement new instruments contributing to soil protection and landscape
stability. It is also important to focus on the existing practice of landscape
management, because in addition to the Common Agricultural Policy, land
consolidation and land sale market instruments also significantly affect

the structure of agricultural land. In the future, it is necessary to assess whether
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the existing landscape management is efficient enough for sustainable
management of agricultural landscapes. A number of recommendations resulting
from this work are now being used to support different spatial and thematic
groups in the study of landscape structure. This is particularly relevant

and necessary for the planning of landscape management and soil conservation.

Generally, it is necessary to pay greater attention to the level of the parcel
/production block level in the future along with other described thematic
and spatial groups. Both will contribute to more effective integration of multi-
disciplinary and multi-hierarchical methods of research. They are highly
desirable as they can provide the most complete view of this field of study
regarding landscape changes and subsequent management measures.
Such comprehensive information and interdisciplinary discussions about changes
in landscape structure can improve decision-making skills not only for landscape
planning, but also for policy-making in areas such as environment, nature
and landscape protection and agriculture not only in the Czech Republic but also

in other European countries.
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Extreme farmland ownership fragmentation is becoming a limiting factor for sustainable land manage-
ment in some countries. Scattered, excessively small parcels cease to be viable for individual farming,
and owners feel forced to rent these parcels to larger enterprises farming on adjacent land. Our study
demonstrates a phenomenon that we call the Farmland Rental Paradox, where very small parcels tend to
create large production blocks by being rented to larger farmers, and therefore to significantly homog-
enize the land-use pattern. The parcel size established as the threshold for this phenomenon is 1.07 ha.
Below this threshold, the smaller the parcels were, the larger the blocks that they tended to create.
Cadastral parcel Using the example of the Czech Republic, a state with extremely high farmland ownership fragmen-
Production block tation, it is demonstrated that this phenomenon can currently determine the land use of up to 40% of
LPIS the country’s farmland. Our study also points to other countries where this phenomenon may apply,
Land market especially the transitional countries of Central and Eastern Europe.

The study discusses the tempo of the fragmentation process, which accelerates exponentially in
countries with the equal inheritance system. It goes on to discuss defragmentation, social impacts of
the dominance of the land rental market, and environmental impacts of significant homogenization of
the land-use pattern. The serious negative impacts of extreme land-ownership fragmentation show that
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this phenomenon can be considered as a significant form of land degradation.

© 2014 Elsevier Ltd. All rights reserved.

Introduction

The high level of farmland ownership fragmentation in some
Eastern and Central European countries (e.g., Kopeva and Noev,
2001; Sabates-Wheeler, 2005; Ciaian, 2008) significantly compli-
cates farming activities. Especially in recent centuries, farmland has
been broken into small land-ownership parcels, and has been los-
ing its attractiveness for farming, particularly for the landowners
themselves. The plots are unprofitable for owner-cultivation due to
the small, often scattered and inconveniently shaped parcels, which
lead to higher expenditure and lower farm productivity (Gonzalez
et al., 2004; del Corral et al., 2011; Sauer et al., 2012; Latruffe and
Piet, 2012). In the fragmentation process, many parcels become
inaccessible, as the current density of the road network is far from
adequate for the high level of fragmentation (Sklenicka, 2006). In
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practice, owners tend to rent these non-viable parcels to large ten-
ants.

The dominance of the land rental market, together with the
prevalence of large tenants, can cause significant homogenization
of land-use patterns (Sklenicka and Salek, 2008). This, in turn, can
lead to a loss of spatial heterogeneity of the landscape, followed by
adecrease in habitat connectivity, with negative impacts on species
diversity (Kruess and Tscharntke, 1994; Lindborg and Eriksson,
2004). Ahomogeneous landscape structure also causes a number of
problems in soil erosion control and flood management (Van Oost
et al., 2000), and is usually perceived as less esthetically valuable
(de la Fuente de Val et al., 2006).

The role of the farmland rental market depends on a number of
conditions and specific features in each state or region. For example,
in the EU countries, the share of rented farmland is highly variable,
from 18%inIreland to 89%in Slovakia (Eurostat,2012). Some factors
behind this variability are common to most countries, e.g. legal and
economic conditions (land taxes, tenure regulations, transaction
costs, sale and rental prices, market imperfections). Moreover, in
contrast to European countries with traditional economies, the sit-
uation in the so-called transitional countries has been significantly
influenced by their varying approaches to land reforms after 1990
(Lerman, 2001; Vranken and Swinnen, 2006; Ciaian et al., 2012;
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Skalos et al., 2012). In our previous work (Sklenicka and Salek,
2008), we confirmed the key driving role of farmland ownership
in the share of rented land in the conditions of extreme frag-
mentation of land-ownership. Extreme fragmentation of farmland
ownership is a phenomenon prevailing especially in the Central
European countries (Van Dijk, 2003). Its main cause lies in the
history of inheritance proceedings (Sklenicka et al., 2009). Over a
period of several centuries, ongoing equal division of land among
the heirs has exponentially transformed viable land holdings into
a fine-grained mosaic of functionally ineffective parcels. There are
three ways to amend this fragmentation: on the ownership level,
by land consolidation projects, or by the sales market (Van Dijk,
2003; Sklenicka, 2006), or on the tenancy level by the rental mar-
ket (Vranken and Swinnen, 2006). As land consolidation projects
take a relatively long time, and as the land sales market does not
function very well in most transitional countries, the land rental
market takes the leading role.

Extreme land fragmentation can therefore in some cases lead
to a high proportion of rented farmland in an agricultural area. On
the basis of rental agreements, individually-owned small parcels
are consolidated into production blocks. Van Dijk (2003) expresses
land fragmentation in terms of average area per landowner, and
reports that the value in Central Europe is below 5 ha.

However, Sklenicka et al. (2009) found that the variable express-
ing land fragmentation should be the number of parcels per owner.
This variable is generally more accurate in describing the spatial
arrangement of land ownership, as one owner can own several
parcels scattered throughout an area. The authors state that the
average area per landowner in the Czech Republic is 2.7 ha, which
is further subdivided into more than 6 parcels, resulting in an aver-
age parcel size of 0.4 ha. The Czech Republic therefore ranks among
the countries with the highest level of land-ownership fragmen-
tation, but it is at the same time the country with the highest
average area of production blocks (89.3 ha) in the EU, where the
average block size is 26.07 ha +(SE) 21.63 (Eurostat, 2012). This
immense disproportion is facilitated mainly by the abnormal share
of rented farmland. With 83%, the Czech Republic takes second
place for rented farmland in the EU, where the average share is
44.61% 4 (SE) 22.29 (Eurostat, 2012). A similar level of farmland
fragmentation has been observed e.g. in Romania, where Sabates-
Wheeler (2005) reported an average parcel size of 0.43 ha. Other
reported values include 0.6 ha in Bulgaria (Kopeva and Noev, 2001),
0.3 ha in Macedonia (Noev et al., 2003), 0.45 ha in Slovakia (Ciaian,
2008),and 0.38 hain Slovenia (Ministry of Agriculture, Forestry and
Food, 2007).

Studies addressing the influence of land ownership fragmenta-
tion on spatial characteristics of land use usually focus on forested
landscape segments (e.g. Brown, 2003; LaPierre and Germain,
2005), or on entire complex landscapes. In the latter group, e.g.
Turner et al. (1996) demonstrated that different ownership groups
produce quantitatively distinct landscape patterns. However, there
have been very few studies concentrating on farmland, although
the process of land-ownership fragmentation is continuing in many
European countries, and in some countries it is already becoming
a limiting factor for sustainable land use. Studies on links between
ownership and agricultural landscape patterns mostly deal with
different ownership classes on a regional scale (e.g. Caspersen
and Fritzbeger, 2002; Gude et al., 2006). A positive correlation
between fragmentation of farmland ownership and farmland use
is generally assumed, but Swinnen et al. (2006) and Sklenicka and
Salek (2008) mention very high land-ownership fragmentation as a
reason for farmland consolidation through the rental market. How-
ever, despite the intensive development of land change science in
the last two decades (Rindfuss et al., 2004), we have found no rel-
evant wide-ranging study on parcel scale focusing on the mutual
relationship between land-ownership fragmentation and land-use

fragmentation, or on land-ownership fragmentation as a driving
force for the land rental market.

In this study, we hypothesize the existence of a phenomenon
that we have called the Farmland Rental Paradox (FRP') in highly
fragmented ownership patterns. This paradox states that, when
they keep decreasing below a critical level, smaller land ownership
parcels tend to create larger land-use blocks. If there is support for
our hypothesis, we intend to find a threshold in parcel size for this
phenomenon, and, on the basis of this threshold, to determine the
percentage of land-ownership parcels in the Czech Republic influ-
enced by this phenomenon. Our study is the first to hypothesize the
existence of FRP. Similarly, the relationship between land owner-
ship and the use of farmland has never been tested on a similar
scope at the most detailed level, i.e. at parcel scale. The scope of
this study includes only blocks of land which are farmed entirely
on the basis of ownership or on the basis of tenancy, as these are
the extreme cases of land use practice, suitable for a first study of
the hypothesized phenomenon.

Materials and methods
Data collection

The primary spatial unit in our study is the farmland production
block, where we determine the number of land-ownership parcels,
their average size, and whether the block is farmed by the owner or
by a tenant. The data was collected throughout the Czech Republic.
The area of the Czech Republic was divided into 13 parts accord-
ing to the regional administrative units (the Prague Capital City
Region is excluded from our study, as the proportion of farmland is
negligible).

Information on the individual blocks was obtained from the
Land Parcel Identification System (LPIS). The information most rel-
evant to our study obtained from the Land Blocks layer (in .shp
format) included the Block Area (BA; ha), User Identification and
Land-Use Type. Information on land ownership was obtained from
the database of the Land Register, along with the digital cadastral
map. The variables derived from these maps were Mean Parcel Size
(MPS; ha) for the area of the land block and Owner Identification. To
determine whether a block is farmed by the owner or by a tenant,
we compared the data from LPIS with data from the Land Register
(User Identification x Owner Identification).

Spatial analyses of this primary data were performed in the GIS
environment (Arc GIS 10.1). First, only land blocks listed as farm-
land were selected from LPIS (232545 land blocks). These land
blocks were divided into 10 categories according to their size, rep-
resenting the whole range of land block sizes occurring in the Czech
Republic. In the next step, five sample blocks were chosen from each
size category in each of the 13 regions by stratified random selec-
tion, to ensure coverage of the entire Czech Republic. Because the
goal of this study is to compare fully rental-based and fully individ-
ual farming, blocks with mixed ownership (blocks where the user
owns part of the parcels and rents the rest) were removed from
the dataset. Only blocks farmed entirely either on an ownership
basis or on a tenancy basis were included in the statistical analysis
(n=281).

To estimate the proportion of farmland affected by FRP, a cumu-
lative curve describing the representation of land-ownership parcel
size categories in the Czech Republic was constructed. The data was
obtained from the Czech Office for Surveying, Mapping and Cadas-
tre. The intersection of this cumulative curve with the threshold

T FRP - Farmland Rental Paradox.
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Table 1

Results of stepwise non-linear modeling of the relationship between block size and mean parcel size. Residual standard error (RSE) from the basic LOESS model =1029.8.
Splits Threshold density df Residual sum of squares (rss) Explained variance (%) F P
1 1.074 1163 1040.0 27.60 62.15 <0.0001
1+2 0.701 1163 1275.8 11.20 20.56 <0.0001
1+2+3 0.584 1163 1386.5 3.50 5.91 0.016
1+2+3+4 0.477 1163 1426.1 0.74 1.22 0.272

parcel size value for FRP indicates the proportion of farmland that
can be affected by FRP.

Statistical data processing

The dataviolated the rules of normality, and we analyzed it using
either non-parametric tests (the Mann-Whitney U test, the Spear-
man rank correlation coefficient) or stepwise non-linear LOESS
regression. The use of the parameters of Mean and SE (standard
error) is only illustrative, and was not applied in the tests. The
relationship between parcel size (explanatory variable) and block
size (dependent variable) in blocks consisting of two or more
parcels was analyzed using stepwise non-linear LOESS smother-
ing combined with the tree-split thresholding method, based on
binary recursive partitioning (LOESS and tree packages in R; R
Development Core Team, 2010). This approach was applied after
a prior inspection to check that the smoothed line (using predict
prescription) representing the relationship looks like a step func-
tion, and an objective way to determine the thresholds for splitting
the explanatory variable into lower values and higher values uses
a tree model (Crawley, 2008). The first step included the threshold
calculation, which provided explicit values for particular thresh-
olds. We found the threshold for the first split of the tree model,
and we defined this as the threshold density for creating a two-
level factor for fitting two constant rates of MPS change. We then
created more complex models by including additional thresholds
(i.e. additional tree-splits specifying the higher-order threshold
density) to compare the model qualities (residual standard errors,
explained variances and model significances; Table 1). As the final
model, we selected the significant model best representing the
relationship between parcel size and block size, i.e. with the low-
est residual standard error and the highest explained variance
(Crawley, 2008).

Results

The dominant group in our sample comprised blocks consisting
of more than one (and often tens) land-ownership parcels (49%;
example in Fig. 1). The second most frequently represented group
comprised production blocks consisting of a single land-ownership
parcel (38%). Often, however, a block consisted of more than a
hundred land-ownership parcels (13%). In an extreme case, a pro-
duction block consisted of 693 parcels owned by different owners
(BA=133.00ha; MPS=0.19 ha).

We compared MPS and BA between single-parcel blocks
and multi-parcel blocks. The difference in MPS between the
single-parcel blocks (mean value 2.7ha+0.74(SE), n=116,
median=0.93) and the multi-parcel blocks (1.8 ha+0.04(SE),
n=165, median=0.96) was not significant (Mann-Whitney test
of medians, Z=-1.21, ny; =116, ny, =165, p=0.22), whereas the
difference in BS was significant (Mann-Whitney test of medians,
Z=-13.47, n1 =116, ny =165, p<0.01); the single-parcel blocks
were significantly smaller than the multi-parcel blocks (Fig. 2).

In blocks used by tenants (62% of the total sample), we
described the relationship between MPS in the blocks and BA
(Fig. 3). The average size of the blocks was 47.3 ha+2.94(SE) ha
(n=164), and the average size of the parcels in the blocks was
1.1 ha+0.05(SE) ha. The number of parcels in the block was on an
average 73.4 +7.21(SE), with a median of 38 parcels.

The relationship between MPS in a block and BA was gener-
ally negative, suggesting a paradoxically decreasing block size with
increasing MPS. The model with threshold density at the first split
only (MPS=1.07 ha) was the best of the four performed models
(Table 1).In the adopted model, the negative relationship between
MPS and BA was highly significant, and the residual sum of squares
was the closest to the residual standard error of the basic LOESS
model. The split indicated the value at which the general pattern

>z
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Fig. 1. An example of land-ownership fragmentation, using samples from the study. Left: a production block of 52.6 ha, traced over an orthophotograph (Source: LPIS). Right:
ownership pattern — 82 parcels with an average size of 0.64 ha. (Source: Czech Office for Surveying, Mapping and Cadastre).
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Fig. 2. Difference in block size between blocks farmed by owners and blocks farmed
by tenants.

of the relationship changed. Below the threshold, the BA decreased
significantly when the MPS increased (Spearman rank correl. coef.
rs=-0.32,n=69, p<0.05), whereas above the split value the down-
ward trend disappeared (Spearman rank correl. coef. rs=-0.16,
n=96, p>0.05).

We also compared the proportions of the area of land farmed by
its owners with the area farmed by tenants. The difference in the
proportions of the forms of management was significant (differ-
ence test for percentages, p=0.012) for small versus large parcels
(threshold of FRP=1.07 ha). Parcels below 1.07 ha were farmed by
tenants in 87.8% of the area, whereas owners farmed only 12.2% of
the area. On larger parcels (>1.07 ha), on the other hand, the share of
the land farmed by tenants decreased to 71%, while owners farmed
29% of the land.
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Fig. 3. Relationship between MPS and BA in blocks farmed by tenants, using
stepwise non-linear LOESS regression combined with the tree-split thresholding
method. The first split threshold density appears at the MPS = 1.074 ha.
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Fig. 4. A cumulative curve describing the representation of parcel size categories
(Source: Czech Office for Surveying, Mapping and Cadastre). The intersection of this
curve with the threshold value for FRP indicates that the proportion of parcels in the
Czech Republic which may be influenced by the FRP phenomenon is approximately
40% of the total farmland area.

The cumulative curve in Fig. 4 shows that small parcels strongly
prevail in the Czech Republic, with 75% of farmland consisting of
parcels below 3.6 ha. The intersection of the cumulative curve with
the threshold value for the size of a parcel for FRP (1.07 ha) suggests
that this phenomenon currently influences approximately 40% of
farmland in the Czech Republic.

Discussion

In our study, we have demonstrated a phenomenon that we
have called the Farmland Rental Paradox. The main principle of
this paradox is the tendency for small parcels of farmland (in the
Czech Republic, the threshold size is 1.07 ha) to create large produc-
tion blocks. Below this threshold, the smaller the parcels are, the
larger blocks they tend to create. Small parcels have a number of
disadvantages, which complicate farming activities. In addition to
their unfavorable size, these parcels often have unsuitable shapes
and, in addition, the inadequate density of the field road network
often makes it impossible for modern machinery to access the par-
cel. Extreme fragmentation therefore often makes it impossible for
landowners to farm their land.

On the other hand, larger parcels are more likely to be farmed
by their owners. The main reason for this is the higher economic
viability of larger parcels due to lower expenditures and also higher
crop production (Gonzalez et al., 2004; Latruffe and Piet, 2012).
Even when the larger parcels are rented, the resulting blocks tend
to be smaller than blocks consisting of very small parcels - the
largest, economically most viable parcels tend to be retained and
farmed by their owners and it is therefore more difficult for tenants
to rent large uninterrupted blocks of land consisting of a number
of adjacent parcels.

The size of 1.07 ha can also be considered as the threshold size
of a parcel (an average value for the Czech Republic), indicating
the size below which it is likely not to be economically viable to
farm the parcel individually. Parcels of this size are more frequently
consolidated into larger blocks by rental agreements. The farmland
rental market is a fast way to consolidate land, and is very strongly
developed especially in the transitional countries of Central and
Eastern Europe (Noev, 2008; Amblard and Colin, 2009), and also in
other countries (e.g. Rahman, 2010; Zhang et al., 2011), especially
where the farmland sales market has not yet developed sufficiently,
and where land consolidation projects are not implemented within
an adequate time frame (Sklenicka et al., 2009).
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It should be noted that, in our study, the tested variable was
the average size of ownership parcels in the entire block. The
threshold value of 1.07 ha is therefore an average for a larger
number of parcels. Solitary small parcels adjacent to large parcels
would probably not be influenced by FRP. This phenomenon is
therefore demonstrated for entire field patterns with extremely
fragmented ownership. In the Czech Republic, these patterns
occur over large territories, mostly in agriculturally marginal
areas in up- and highlands, where the extremely fragmented
ownership patterns are determined not only by the long-standing
system of equal inheritance, but also by the morphology and by
erosion control measures of the organizational type (Sklenicka
et al, 2009). The threshold is an average value for the Czech
Republic. For individual blocks, this value depends on further
factors, especially on soil quality, on the land use of adjacent
land, on distance from a settlement, etc. (Sklenicka and Salek,
2008).

The Czech Republic is one of the countries with the most frag-
mented farmland ownership in the European Union, where the
average parcel size is approximately 0.4 ha (Sklenicka and Salek,
2008). On the basis of the distribution of parcel size categories,
we have established that FRP applies to 40% of all farmland in
the Czech Republic. This significant proportion of farmland con-
sists of parcels that are not economically viable due to their size.
Approximately two fifths of all Czech farmland is therefore cur-
rently “condemned” to be rented out. The unwillingness of owners
of small parcels to sell their land is caused by the current imper-
fections in the land sales market, especially by significantly lower
land prices than in nearby Western European countries (Germany,
Austria, the Netherlands, etc.), by speculation on the growth of
these prices, by lack of capital for purchasing farmland, etc. At the
same time, according to some authors, the fragmentation of farm-
land ownership is in itself one of the significant determinants of
low farmland prices. Some studies demonstrate a positive effect
of parcel size on its price, meaning that a larger parcel size tends
to raise the price of the land (e.g. Thorsnes and McMillen, 1998;
Sklenicka et al., 2013). On the other hand, results by other authors
show that small parcels are more expensive to buy than larger ones
(e.g. Karl and Gareth, 2005; Swinnen and Vranken, 2009). Accord-
ing to Thorsnes and McMillen (1998), these different results may
be due to insufficiently large datasets in some studies. Objective
causes of this conflicting evidence may include differences in the
political, socio-economic or natural conditions in the countries or
regions where the studies were carried out. In the Czech Republic,
the very strong farmland rental market is currently the main fac-
tor leading to the current state of affairs, where farmland owned by
over 3 million owners is farmed by only about 30 thousand farming
subjects. Only 17% of farmland is farmed by its owners (Eurostat,
2012). This situation raises the question of the sustainability of
such management, the role of sanctions and also of subsidies for
soil conservation and for landscape protection for the subjects who
farm the remaining 83% of the land on a rental basis. For a large
majority of Czech farmers, the approach to land is not influenced
by traditional generational ties and by a feeling of responsibility
toward future users. Without the incentive of subsidies, on the one
hand, and the threat of sanctions, on the other, tenants tend to
perceive the land only as a means of production, designed for short-
term or medium-term profit, as opposed to an invaluable natural
resource in need of protection and long-term improvement. The
sustainability of agriculture in this region is therefore very strongly
dependent on correctly set European and national agricultural poli-
cies. The danger of restrictions, and especially of loss of subsidies,
which form a significant part of the income of farmers in the Czech
Republic, is currently the dominant motivation to follow the prin-
ciples of sustainable agriculture. A number of authors consider it
necessary to further fine-tune the incentives and policies for the

sustainability of agriculture and ecosystem services, without com-
promising environmental integrity or public health (e.g. Tilman
et al., 2002).

FRP very likely applies to other countries as well, primarily to
countries which, similarly to the Czech Republic, have extremely
fragmented farmland ownership patterns, as well as a high share
of rented land, or large production blocks. Among the European
countries, this could apply e.g. to Slovakia, where the MPS is
0.4 ha and the share of land farmed by tenants is 89%, and to Bul-
garia (0.6 ha/79%). By contrast, other states with extreme farmland
fragmentation may not be affected by FRP, because the share of
rented land is not so significant. This is the case of e.g. Romania
(0.43 ha/17%) and Slovenia (0.38 ha/29%). Generally, FRP tends to
apply more to the transitional European countries, where individ-
ual farming was suppressed for 40 or more years. In these countries,
the relationship with the land, and also the technological and
knowledge base of the traditional farming families, survived only in
arelatively small number of cases (Lerman, 2001; Sklenicka, 2006).
Most of the land in these countries was returned after 1990 to its
original owners or to their heirs, but only a small proportion of these
owners returned to farming. Although we assume geographically
broader validity of the FRP phenomenon, the threshold value cal-
culated for the natural and socio-economic conditions of the Czech
Republic is not automatically applicable to other countries.

Another important issue is the process of further fragmenta-
tion. Land inheritance is generally a key driver of land use (Gibson
and Gurmu, 2011). In countries where the equal inheritance sys-
tem has been applied for centuries, i.e. where land is not passed
down to a single heir but to all heirs in equal shares, the situa-
tion is particularly critical. In these countries, the process of land
fragmentation continues at an exponentially increasing rate. The
tools for land-ownership defragmentation, i.e. the farmland sales
market and land consolidation programs, cannot keep up with this
pace. Therefore, within a few decades, the symptoms of extreme
farmland fragmentation will be seen in countries and regions
where the phenomenon has not yet occurred. In regions where
these problems currently exist, they will become significantly more
acute.

In consequence, extreme fragmentation significantly restricts
the free decisions of owners who would like to farm their land,
forcing them to rent the land out to the subjects that farm larger
adjacent land blocks. Moreover, extreme fragmentation signifi-
cantly reduces the market value of the land (Sklenicka et al., 2013)
and makes the land inaccessible for mechanization. The progressive
decrease in the size of individually owned parcels thus leads to a
further increase in the share of rented land, and to an increase in the
size of the production blocks. The share of rented land can therefore
be perceived as an indicator of the level of owners’ alienation from
their land.

The homogenization of the land-use pattern due to increasing
influence of the land rental market can, on the one hand, facili-
tate greater economic efficiency of farming, but, on the other hand,
it can gradually alienate owners from their land. It also raises
some other negative social consequences (a change in the char-
acter of rural landscapes, growth of large agricultural companies
at the expense of small and medium-size farms) and environ-
mental impacts (loss of diversity at ecosystem level, increasing
risk of erosion, loss of esthetic qualities of the landscape). Low
economic viability of individually farmed small parcels also leads
to easier conversion of farmland to non-farming uses, leading
to a global shortage of productive land in western urban land
markets (Zeithaml et al., 2009; Lambin and Meyfroidt, 2011;
Skalos et al., 2011). However, no study has so far confirmed this
trend in the Czech Republic or in other transitional countries.
The serious negative impacts of extreme land-ownership frag-
mentation show that FRP can be considered as a form of land
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degradation. Overall, in some countries and regions, this pro-
cess can result in long-term unsustainability of this type of land
management.

There are several types of measures for mitigating the negative
impacts of extreme land ownership fragmentation and for facili-
tating sustainable agriculture. These measures can be divided into
two fundamentally different groups. The first group involves sup-
porting policies for land ownership defragmentation and providing
support for individual farming, as opposed to farming on rented
land. These measures concentrate on solving the causes of this
problem. They include providing support for the land sale market
by subsidized loans for farmers, and implementing land consolida-
tion projects focused primarily on land ownership consolidation.
Another challenge lies in introducing legislative measures aimed
at stopping further fragmentation of already small parcels in the
process of inheritance. These measures could include e.g. the estab-
lishment of minimum sizes of parcels or of entire farms, which
cannot be further subdivided, or a change in the inheritance system
from equal inheritance to some modern gender-correct analog of
the system of primogeniture, whereby in the past the eldest male
inherited everything. However, these legal reforms would require
significant political courage, as they would involve changing prin-
ciples that have prevailed for several centuries in the area of the
present-day Czech Republic. It is also necessary to give careful con-
sideration to the implementation of these reforms in the context
of the specific conditions in each country, as legal measures of
this type can cause new problems have unintended consequences.
These are pointed out e.g. by Vranken et al. (2011). This study uses
the example of Bulgaria, where the implementation of a minimum
plot size led to co-ownership of parcels and therefore to complica-
tions in decision-making, lower efficiency of farming and even to
abandonment of the land. The second group of measures aims to
minimize the impacts resulting from unsustainable forms of farm-
ing on a rental basis in the current conditions of land-ownership
fragmentation. These measures recognize that voluntary care for
the land does not work adequately, and include various forms of
positive and negative motivation for farmers and land owners,
aimed at encouraging and requiring them to care for the soil. Cur-
rently, a number of these incentives form parts of EU systems, e.g.
Cross Compliance, GAEC and others, which establish the conditions
for obtaining subsidies and the rules concerning restrictions that
are to be applied when these conditions are not met. Key adjust-
ments to the agricultural policies of the EU and of its member
countries should involve adapting the supranational and national
systems of agricultural subsidies to the requirements of sustainable
agriculture.
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ABSTRACT

Land tenure security is widely considered to be a fundamental factor in motivating farmers to adopt
sustainable land management practices. This study aims to establish whether it is true that owner-
operators adopt more effective soil conservation measures than tenant-operators, and whether well-
designed agro-environmental instruments can provide sufficiently strong motivation to compensate for
the differences between these two groups.

An analysis of the level of adoption of four types of erosion control measures on 263 blocks of arable
land endangered by water erosion in the Czech Republic has proved that all measures were adopted
by owners significantly more frequently than by tenants. Compared to tenants, owners applied wide-
row crops in crop rotation schemes 2.4 times less frequently in the last 5 years, while they applied
soil-improving crops 1.9 times more frequently. Contour farming was adopted 1.8 times more often by
owners, and the slope length in production blocks farmed by owners was on an average 2.4 times shorter
than in blocks farmed by tenants. However, the study has also shown that, in cases where conservation
measures are supported by incentives based on Good Agricultural and Environmental Conditions (GAEC)
standards cross compliance, the differences in the approach to soil conservation between owners and
tenants were minimized or eliminated, due to the adoption of responsible practices by tenants. The
study has proved that a well-designed system of environmentally determined subsidies can compensate

otherwise substantial differences in the attitude of owners and tenants towards soil conservation.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

1. Introduction

The well-known saying “No one washes a rented car”, attributed
to several different authors, encapsulates the basic idea investi-
gated in this study. As long as there are countries where farmland
is operated mostly by tenants (e.g. 11 of the 28 EU countries), it is
important to ask whether the tenants take responsible care of this
natural resource. In the spirit of the above saying, a negative answer
can be presumed. However, this answer needs to be verified on the
basis of real data. We should know whether differences do exist
between owners’ and tenants’ farming practices, and, if so, how sig-
nificant these differences are. We should also know how farmers’
decisions are affected by motivational tools, such as the European
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GAEC cross-compliance standards, which support sustainable man-
agement practices on farmland. Are well designed subsidy policies
able to compensate the differences between owners and tenants?

Soil erosion as a physical process has been consistently studied
for the last two centuries (Dotterweich, 2013) by scientists from
backgrounds as diverse as geography, agronomy and engineer-
ing (Boardman et al., 2003). However, the causes of this physical
process are firmly rooted in the socio-economic, political and cul-
tural environment in which the land users operate (Stocking and
Murnaghan, 2001), which is a fact not taken into account in the
majority of soil erosion studies (Boardman, 2006).

Farmers’ decisions to employ practices leading to soil conser-
vation, rather than to soil degradation, can be divided into three
categories according to their motivation: farmers’ voluntary deci-
sions based on their values, decisions motivated by economic
incentives, and decisions determined by legal restrictions. In tradi-
tional agricultural societies, voluntary soil conservation was the key
to long-term survival, and episodes of increased soil degradation
generally marked a significant setback to the human population
(e.g. Pregill and Volkman, 1999). In some parts of the world, such
as the Mediterranean uplands (McNeill, 2002), this effect was less

0264-8377/© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


dx.doi.org/10.1016/j.landusepol.2015.04.017
http://www.sciencedirect.com/science/journal/02648377
http://www.elsevier.com/locate/landusepol
http://crossmark.crossref.org/dialog/?doi=10.1016/j.landusepol.2015.04.017&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:sklenicka@fzp.czu.cz
mailto:janeckova@fzp.czu.cz
mailto:salek@fzp.czu.cz
mailto:simova@fzp.czu.cz
mailto:jvlasak@fzp.czu.cz
mailto:pavel.sekac@mze.cz
mailto:janovska@fzp.czu.cz
dx.doi.org/10.1016/j.landusepol.2015.04.017
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

254 P. Sklenicka et al. / Land Use Policy 47 (2015) 253-261

pronounced as the soils are degraded more slowly. In other places,
notably the tropics, soil degradation tends to be much faster, lead-
ing to an immediate and dramatic effect on agricultural yields.
Therefore, unless sustainable alternatives were found, the pop-
ulations quickly ceased to grow (Henley, 2008). In the Central
European region, farming within traditional small-scale field pat-
terns (Sklenicka et al., 2009; Skalo$ et al., 2012) was relatively
effective in soil conservation (Kovar et al., 2011).

In the present day, a number of methods are available to
increase short-term agricultural production, regardless of possible
long-term effects on the soil quality. The decision to employ soil
conserving practices, at the expense of immediate financial gain, is
therefore a complex one, influenced by a number of factors. Some
authors (e.g. Low and Michal, 2003) argue that “ties to the land”
are critical in the farmer’s decision to protect the soil, and that
land which has been owned and farmed by a family for several
generations is much more likely to receive long-term erosion con-
trol measures. Similarly, Stocking and Murnaghan (2001) note that
security of land tenure affects farmers’ decisions in a similar way,
and Hardin (1968) discusses the “tragedy of the commons”, point-
ing out that common property resources are the most vulnerable
to degradation. Ervin (1982) has also demonstrated better use of
soil conservation practices by owner operators than by tenants. On
the other hand, Boardman et al. (2003) state that in the developed
world, there is no evidence that owners conserve soil better than
tenants. They hypothesize that this could be due to the high level
of land tenure security for tenants.

Stocking and Murnaghan (2001) also emphasize the role of the
location of impacts of soil conservation measures. Practices which
incur benefits or eliminate costs on-site (on the farmer’s land) are
much more likely to be employed voluntarily than those with an
impact that occurs off-site (McConnell, 1983). For example, silting
of rivers and water bodies, and also mud floods, are perceived as a
cost to society, not to the individual farmer (Schuler et al., 2006),
and are therefore less likely to be mitigated voluntarily by farmers.

Off-site impacts are therefore often the primary concern of pre-
vention and mitigation measures employed by governments and
conservation agencies (Evans, 2002; Fullen et al., 2006; Kutter
etal.,2011).These include (1) mandatory measures, which regulate
environmental damage using reinforcement mechanisms such as
fines or withdrawal of farming subsidies; (2) voluntary incentive-
based measures, which provide financial incentives to provide
environmental benefits beyond the level established by mandatory
measures; and (3) awareness-raising measures, aiming to edu-
cate land users in best management practices (Kutter et al., 2011).
Frequently, a combination of these approaches is used to achieve
optimal results (Anderson and Thampapillai, 1990). It also needs to
be noted that schemes which are formally based on incentives can
in some cases have restrictive aspects. For example, 40% of farmers
who participated in the first stage of the Sloping Land Conversion
Program in China felt that their participation was imposed on them
by the authorities (Wang and Maclaren, 2012).

In the EU, incentive-based measures have a long tradition, and
overviews by Boardman et al. (2003) and Fullen et al. (2006) report
mostly measures of this type. Boardman et al. (2003) state that
farmers in the developed world are predominantly influenced by
economic incentives, and Myers and Kent (1998) note that the
extent of this influence has in some cases contributed to environ-
mental degradation.

Voluntary incentive-based measures often form parts of
regional development policies. These policies have formed a basis
for many cases of conservation success in Europe, including a sub-
stantial reduction in soil erosion due to a change from autumn
to spring ploughing in Norway (Lundekvam et al., 2003), mit-
igation of harmful sheep grazing practices in Iceland (Arnalds
and Barkarson, 2003), and greater farmer involvement in soil

conservation schemes in Belgium (Verstraeten et al., 2003) and
the Netherlands (Spaan et al., 2010). In recent years, a large pro-
portion of soil conservation incentives have been paid within
the EU Agri-environmental programmes and as Natural Handicap
payments to farmers in less favoured areas (Kutter et al., 2011).
Although the acceptance of these programmes is often ambigu-
ous (Macilwain, 2004), measures facilitated by the incentives have
already contributed significantly to soil conservation in the EU (e.g.
Van Rompaey et al., 2001; Schuler and Sattler, 2010).

Mandatory soil conservation measures have traditionally been
embodied in the legal systems of the individual EU countries, and
there was a high level of spatio-temporal variability in the 20th
century. For example, while Western European countries such as
Germany, the United Kingdom and Denmark have fewer but more
stable mandatory soil conservation regulations (Boardman and
Poesen, 2006), post-communist countries such as the Czech Repub-
lic, the Slovak Republic and Hungary experienced a rapid change
from heavily regulated to almost unregulated land management in
the 1990s (Dostal et al., 2006; Cebecauer and Hofierka, 2008). While
the mandatory measures implemented under communist regimes
were production-oriented rather than conservation-oriented, and
had many negative impacts on soils and on the landscape, rapid
deregulation without adequate replacement also contributed to
soil degradation in many places (Janecek et al., 2002).

In 2005, the EU Common Agricultural Policy was supplemented
by mandatory cross-compliance standards to prevent negative
environmental impacts of agriculture. The issue of water soil
erosion is addressed mainly by the Good Agricultural and Envi-
ronmental Conditions standards GAEC 1 and GAEC 2, applied to
agricultural parcels listed in the Land Parcel Identification System
as arable land. The following summary lists the conditions of GAEC
1 and GAEC 2 valid in the Czech Republic and relevant for the pur-
poses of this study.

GAEC 1 defines soil conservation measures on arable parcels
with a slope greater than 7°. Applicants for farming subsidies on
this type of land are required to sow a subsequent crop after har-
vest or to apply one of the following measures: (1) The stubble
of the harvested crop is left on the block of land or part thereof
at least until November 30th, unless this is contrary to GAEC 2
requirements on plots strongly endangered by erosion. (2) The land
remains ploughed or tilled for the purposes of water absorption at
least until November 30th, unless this is contrary to GAEC 2 require-
ments on plots strongly endangered by erosion. These measures are
minimum requirements leading to a reduction in soil erosion and
runoff, as well as to a decreased risk of flooding and related damage.

The main aims of GAEC 2 are to protect soil against water ero-
sion and to reduce both direct impacts of erosion and indirect
impacts caused by flooding and muddy floods. The GAEC 2 stan-
dard addressing the issue of erosion on strongly endangered soils
was accepted on January 1st 2010, and since July 1st 2011 the stan-
dard has been extended to slightly endangered soils. The issue of
soil erosion is addressed by regulating the crop species grown on
vulnerable land and the agrotechnology that may be used.

Applicants for farming subsidies (direct payments within Pil-
lar 1) on land classified as strongly endangered by erosion are
required through cross-compliance not to grow wide-row crops
on this land, i.e. maize, potatoes, beetroot, broad beans, soy, sun-
flower and sorghum. Cereals and rape seed crops are to be planted
using soil protective technologies. For cereal crops, these measures
are not required where the crop is sown into protective clover or
grass-clover undersow. On slightly endangered soils, the applicant
is required to grow wide-row crops only with soil protective tech-
nologies. These conditions do not need to be met where the area
of endangered soil is less than 0.40 ha, provided that the wide-
row crops rows are oriented along contour lines, with maximum
divergence of 30°, and that below the endangered area there is
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an adjacent belt of agricultural land at least 24 m in width, which
interrupts all drain lines intersecting the endangered area with
wide-row crops. On this belt, the applicant is required to establish
grassland, perennial fodder crops or other crops with the exception
of wide-row crops.

The goal of this study is to answer two fundamental questions:
(1) Do land-owning farmers treat their own property more respon-
sibly than tenant farmers? (2) Do agri-environmental instruments
that support sustainable farming practices (in our case, GAEC) pro-
vide sufficiently strong motivation to compensate any differences
between owners and tenants?

2. Material and methods
2.1. Data collection

The basic spatial unit, to which all variables are related, is a pro-
duction block registered in the Land Parcel Identification System
(LPIS). The 263 production blocks used in this study were chosen
by stratified random selection within the Czech Republic. The selec-
tion includes only blocks which are endangered by water erosion
and are in the Slightly Endangered or Strongly Endangered cate-
gories, according to the GAEC typology. The primary classification
into these categories within LPIS was performed using the USLE
method with modified C and P factors (Wischmeier and Smith,
1978) by the Research Institute for Soil and Water Conservation in
Prague for the Ministry of Agriculture. The stratification of random
selection consisted of applying predetermined criteria to provide
equal representation for each of the country’s 13 administrative
units (the Prague Capital Region is excluded from our study, as the
proportion of farmland in this region is negligible), for both types
of land users (owners and tenants), for various size categories of
farms, and also for the five growing regions that occur in the Czech
Republic, based mainly on climatic and soil conditions.

In order to avoid data sets of spatially correlated data, the min-
imum distance between two nearest blocks was set to 5 km. This
also guarantees that no more than 1 block is situated in any munic-
ipality. Other types of erosion risks are not considered in this study,
as they are only a marginal cause of land degradation in the Czech
Republic.

The explained variables indicate four ways in which a farmer
can affect erosion control of arable soil (Table 1). Two of these vari-
ables reflect the inclusion or exclusion of crops relevant for soil
erosion in crop rotation within a 5-year period, i.e. on the one
hand wide-row crops (WIDEROW) that increase soil loss, includ-
ing maize (Zea mays), potatoes (Solanum tuberosum), beetroot (Beta
vulgaris) and sunflower (Helianthus annuus), and on the other hand
soil-improving crops (IMPROVE), which have a positive impact in
this sense, and among which we have included clovers (Trifolium
spp.), alfalfa (Medicago sativa), hairy vetch (Vicia villosa), Hungar-
ian vetch (Vicia pannonica), common vetch (Vicia sativa), blue lupin
(Lupinus angustifolius) and pea (Pisum sativum). The values for these
two variables were established based on personal interviews with
farmers. Each of the crops listed above was recorded as “used” if it
was included in the crop rotation as a main crop or as a catch crop,
as defined by GAEC, on the respective production block at least once
in the years 2009-2013.

The next two explained variables express the farmer’s choice to
interrupt the runoff strip length on the slope of the production block
using agrotechnical, technical or combined measures (slope length
of production block — LENGTH, m), and to reduce water erosion
by contour farming (CONTOUR). Contour farming involves prepar-
ing the land, planting, and cultivating a crop along the contours of
a field to reduce erosion, increase water infiltration, and control
runoff water. The values of both of the variables were derived from

a combination of a digital elevation model (Fundamental Base of
Geographic Data of the Czech Republic on scale of 1:10,000) and
orthophotographs. The lines of the uninterrupted slope were cre-
ated and measured to obtain LENGTH values for each production
block. Contour farming was recorded where in at least 75% of the
area of the block arable land was cultivated along contour lines,
with maximum divergence of 30°.

The explained variables were tested for the effects of two predic-
tors. The first was Character of Farming Subject (FARMING), which
indicates whether the farming subject is himself the owner of the
farmed blocks, or whether the subject is a tenant. To determine
whether a block is farmed by the owner or by a tenant, we com-
pared the data from LPIS with data from the Land Register. Cases
where these two alternatives are combined, and where one pro-
duction block includes both parcels owned by and parcels rented
by the farming subject were omitted. The second predictor, taken
from the LPIS database, expressed the slope of the production block
(ANGLE,®) classified into two categories, as slopes up to 7° and
slopes above 7°. This division reflects the GAEC erosion control
standards. In slopes up to 7°, only GAEC 2 erosion control stan-
dards are relevant, whereas in slopes above 7° both GAEC 1 and
GAEC 2 principles are applied. The version of GAEC 1 and GAEC 2
valid in 2009-2013 has been used in this study.

2.2. Statistical data processing

For each of the tested farming approaches (response of the farm-
ers) we analyzed a separate model, in which we were particularly
interested in the effect of interaction (stated as the third term in
the model) between two fixed predictors, farming subject (owner
versus tenant) and Mean Slope Angle of Production Block (<7°
or >7°), suggesting that there may be different trends in farming
approaches on steep slopes versus moderate slopes between own-
ers and tenants. In the analysis of farming approaches, including
applications of wide-row crops, soil-improving crops and contour
farming, we used generalized linear models with a binomial dis-
tribution of the response variables (GLMp;nom ). We analyzed the
effects of predictors on the slope length of the production block
using a general linear model with a log transformed explained
variable to approach its normality (GLMg,yssian )- The models were
performed in R release 3.0.3 (R Development Core Team, 2010).
P=0.05 was adopted as the level of statistical significance.

Because disproportions in block sizes and numbers of blocks
with steep slopes between owners and tenants might cause the
results to be misinterpreted, we first checked the differences in
block sizes and the proportion of blocks with steep slopes between
owners and tenants. All values (results) are presented as mean + SE
(standard errors) unless stated otherwise.

3. Results

We found highly significant differences in mean block size
between owners and tenants (66.4 +23.7 ha and 148.44+45.1 ha,
respectively, t test: t=4.60, df=261, P<0.0001), while the propor-
tion of blocks with steep slopes did not differ significantly between
owners and tenants (Fisher’s Exact Test, P=0.07). We therefore con-
trolled the effect of predictors for block size in the models (i.e. block
size was included as first in the models and is not further presented
in the results).

The single predictor FARMING was significant in all four tested
models (Table 2). As shown in Fig. 1, there were substantial dif-
ferences in the behaviour of owners and tenants in all cases. The
results show that while in the last 5 years owners had included
wide-row crops (WIDEROW) in crop rotation schemes on just 23.6%
of the production blocks, tenants had included these crops in 52.1%
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Table 1
Description of the variables used in the study.
Variables Abbr. Data type Data source Standards of GAEC
Explanatory variables
Farming subject FARMING Owner/tenant LPIS; Land Register
Mean Slope Angle of Production Block ANGLE <7°[>7° DEM; LPIS
Explained variables
Wide-row crops in crop rotation WIDEROW Yes/no Survey with farmers Yes, in slopes >7°
Soil-improving crops in crop rotation IMPROVE Yes/no Survey with farmers Yes, in slopes >7°
Slope length of production block LENGTH Total slope length [m] DEM; LPIS No
Contour farming CONTOUR Cultivation following contour lines +30° yes/no DEM; LPIS; orthophotographs No

of cases. On the other hand, soil improving crops (IMPROVE) were
included by owners on as many as 69.9% of the blocks, whereas
tenants used them in just 37.4% of cases. Contour farming (CON-
TOUR) was applied as a soil conservation measure by owners on
48.3% of the blocks, whereas tenants applied this measure on just
26.8% of the blocks. The uninterrupted slope length (LENGTH) was
(mean + std. deviation) 113 +£69m on blocks farmed by owners,
while on blocks farmed by tenants the uninterrupted slope length
was on an average 2.4 times longer (275 +253 m).

The second predictor — ANGLE - was significant for two
explained variables (Table 2), both describing the use of crops rel-
evant for soil conservation in crop rotation schemes in the last 5
years. Wide-row crops (WIDEROW) were used on slopes up to 7°
on 59.5% of production blocks, whereas on slopes over 7° they were
used in 21.9% of cases. On the other hand, soil improving crops
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(IMPROVE) were grown on 24.3% of blocks on slopes up to 7° and
on 73.7% of blocks on slopes above 7°.

The interactions of the two tested predictors (Farming:Angle)
were highly significant only for one explained variable -
WIDEROW. In addition, in the case of IMPROVE the effect of the
interaction was marginally non-significant (p =0.062; Table 2). The
results show that on slopes up to 7°, tenants used wide-row crops
(WIDEROW) in 71.9% of the production blocks, whereas own-
ers used these crops in just 23.5% of cases. On slopes above 7°,
the proportion of blocks where wide-row crops were grown was
approximately the same for both groups (tenants=22.7%; own-
ers=23.7%; Fig. 2).

On slopes up to 7°, tenants only used soil improving crops
(IMPROVE, Fig. 3) on 14.9% of the blocks, whereas owners applied
these crops 3.8 times more often (on 55.9% of the production
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Fig. 1. Significant differences (P<0.0001) in the adoption of four tested soil conservation measures between owner-operators and tenant-operators on all tested production
blocks of arable land (a) wide-row crops, (b) soil improving crops, (c) contour farming, and (d) slope length. In all four cases, owner-operators appear to adopt conservation

measures significantly more responsibly.
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Table 2

Results of models analyzing the effects of farming subject (FARMING), Mean Slope
Angle of Production Block (ANGLE) and their interaction on (A) wide-row crops in
crop rotation (WIDEROW), (B) soil-improving crops in crop rotation (IMPROVE), (C)
slope length of production block (LENGTH), and (D) contour farming (CONTOUR).
The overdispersion in binomial models was 1.14 (model A), 1.03 (model B), 1.18
(model D).

Factor Estimate SE x? Df P
A. WIDEROW
Farming —2.07 0.459 15.19 1 <0.0001
Angle —-2.18 0.347 34.83 1 <0.0001
Farming:Angle 2.22 0.655 11.34 1 0.0008
B. IMPROVE
Farming 1.84 0.435 17.68 1 <0.0001
Angle 2.57 0.364 63.13 1 <0.0001
Farming:Angle -1.24 0.650 3.49 1 0.062
C. CONTOUR
Farming 1.90 0.429 45.96 1 <0.0001
Angle 0.32 0.335 1.99 1 0.158
Farming:Angle 0.26 0.620 0.18 1 0.675
D. LENGTH
Farming —0.35 0.079 4.07 1 <0.0001
Angle -0.13 0.060 0.48 1 0.086
Farming:Angle 0.14 0.011 0.27 1 0.199
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Fig. 2. The representation of wide-row crops in crop rotation schemes by owners
and farmers in the last 5 years, presented separately for blocks on slopes below 7°
and above 7°. The graph distinctly shows that the differences between owners and
tenants that are significant on slopes below 7° are not evident on slopes above 7°,
where the less frequent use of wide-row crops is due to subsidy payments.
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Fig. 3. The representation of soil-improving crops in crop rotation schemes by own-
ers and tenants in the last 5 years, presented separately for blocks on slopes below
7° and above 7°. The graph distinctly shows that the significant differences between
owners and tenants on slopes below 7° are not evident on slopes above 7°, where
the more frequent use of soil-improving crops is due to subsidy payments.

blocks). On slopes above 7°, this difference was substantially
smaller, with tenants using soil improving crops on 70.7% of the
production blocks and owners in 82.0% of cases.

4. Discussion

Private ownership implies not only rights and freedoms, but
also the owner’s responsibilities in the management of the prop-
erty, which transfer the decision-making to the lowest level, i.e. to
the individual (farm). The owner’s rights to enjoy the benefits of
their investments create incentives towards effective utilization of
the resources (Bechmann et al., 2008). However, the freedom to
use property may be delegated by rent or lease contracts. In these
contracts, the residual rights are maintained by the initial owner.
Skogh (2000) considers these residual rights to be the essence of
ownership. However, the concept of ownership itself always has to
be understood in the context of an individual country and culture.
Unlike in Europe, where ownership means a practically absolute
right to dispose of the land freely, including unlimited land sale
rights, in a number of African countries land cannot be sold out-
side of the community, and it therefore has no commercial value
(Hesseling, 1998).

It is evident that the more rights and freedom the owner con-
tractually delegates to the tenant, the fewer rights and the less
freedom he retains. In the context of our study, it is not only the
owner’s right to benefits that are important, but above all his right
to protect his property. These two rights, however, are often in con-
tradiction. Not only the owner but also the tenant of the land is
motivated by profit. However, the owner’s motivation, unlike the
tenant’s, lies not only in the instantaneous yield of the land, but
also in the value of the land as such, in maintaining and increasing
this value for the benefit of his successors, or in order to gain a bet-
ter price when the land is sold (McConnell, 1983). However, this
value, which is a long-term attribute, can be reduced by the ten-
ants in order to gain maximum short-term profit for themselves.
The long-term (permanent) value of the land is protected not only
by the contract between the tenant and the owner of the land, but
also by a number of legislative, motivational, and also cultural and
ethical measures, which the community (state) employs to protect
its natural resources, on the one hand, and the tenure rights on the
other hand. Moreover, the owner can motivate the tenant to make
long-term investments in soil conservation by increasing tenure
security (Gebremedhin and Swinton, 2003).

A number of studies have shown that insecure land tenure,
caused mainly by short-term lease contracts, does not contribute
to soil conservation (e.g. Nowak and Korsching, 1983; Soule et al.,
2000; Fraser, 2004). Economic theories predict that enhancing
tenure security should invite investments in erosion control and
soil quality (Beekman and Bulte, 2012). Soil degradation occurs pri-
marily where farmers perceive the land only as an economic asset
(Assies, 2009).

4.1. Is the owner more responsible than a tenant?

In our study, we have selected four types of erosion control
measures that can be employed by the farming subject (owner or
tenant) to control the amount of runoff from the land. Two of these
measures (wide-row crops and soil-improving crops), are required
by cross-compliance under the GAEC standards in the Czech Repub-
lic. The remaining two measures (slope length and contour farming)
are not directly mentioned in the GAEC standards. It is therefore up
to the farming subject to decide whether to implement them. It can
generally be said that all four types of measures tested in our study
were adopted in a significantly more responsible way by owners
than by tenants.
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Wide-row crops were used in crop rotation systems on land
endangered by erosion once or more times in the last 5 years
2.4 times more often on blocks farmed by tenants than on blocks
farmed by owners. This occurred in spite of the fact that cover man-
agement is one of the measures that can be most easily adopted
to reduce erosion (Renard et al., 1991). The responsible approach,
according to which wide-row crops should be eliminated or at least
minimized on blocks endangered by erosion, as these crops pro-
vide minimum cover to the topsoil, is in practice confronted by
the economic interests of the farming subject (Fraser, 2004). Wide-
row crops, in the Czech Republic mainly maize, are economically
interesting crops, especially because in the present day they are
grown not only for direct consumption or as fodder for cattle, but
also used for biogas production and for other technical products.
Entirely excluding these crops from the crop rotation system can
therefore mean a significant economic sacrifice for the farmer.

Crops improving the soil against erosion provide relatively
stable vegetation cover, protecting the soil from the impact of
raindrops. At the same time, these crops improve the quality of
the soil, making it more fertile and less prone to erosion. On
the blocks tested in this study, soil-improving crops were used
in crop rotation systems at least once in 5 years 1.9 times more
often by owners than by tenants. To put it simply, we can state
that, in our study, the exclusion of wide-row crops represents the
farmer’s desire not to contribute to soil degradation, while the use
of soil-improving crops indicates a desire to improve the current
state of the soil. Soil-improving crops are essentially a medium- to
long-term investment in soil quality, rather than an economically
attractive commodity bringing immediate profit. Soil-improving
crops are therefore grown mostly by owners, who take the long-
term perspective of the condition and fertility of the soil into
consideration in view of their commitment to their own property.
For tenants, the perspective may be limited to the length of the lease
contract with the land owner, and it is therefore not lucrative for the
tenant to “invest” in improving soil fertility at the expense of imme-
diate profit. Farmers who engage in long-term soil conservation in
this sense may sacrifice immediate income for the promise of bet-
ter soil fertility and conservation (Fraser, 2004 ). However, tenants
often lack security that they will be able to benefit from advan-
tages brought by long-term investments, so they are motivated
rather to maximize short-term production, often at the expense
of deteriorating soil conservation and loss in soil fertility. These
conclusions are confirmed by studies from countries all over the
world, with various legal and political systems (e.g. Nowak and
Korsching, 1983; Gillis et al., 1992; Hu, 1997; Praneetvatakul et al.,
2001).Inthis sense, our results confirm these findings that compare
owner-operated and tenant-farmed arable land.

Similarly, contour farming as a soil conservation measure
proved to be significantly (1.8 times) more likely to be used on plots
farmed by owners than on plots farmed by tenants. This finding is all
the more interesting because the tenants in our study farmed on an
average larger fields than owners, while according to Lichtenberg
(2004) plot size is a significant factor positively determining the
application of this erosion control measures. However, our results
indicate that, in this case, land ownership is a far stronger motiva-
tion than the additional costs associated with the implementation
of this measure, which can however bring a number of benefits,
such as more effective water management, reduction of nutrient
losses and consequent higher yields of agricultural crops (Quinton
and Catt, 2004).

Finally, the results concerning the fourth tested type of mea-
sures - slope length - also indicate more responsible use of the land
by owners. Blocks of arable land farmed by owners had 2.4 times
shorter slope length than those farmed by tenants, while, notably,
many studies found soil loss to be positively associated with slope
length (e.g. Megahan et al.,, 2001; Xu et al.,, 2009), and the same

relationship is confirmed by the widely used USLE cropland erosion
prediction model (Wischmeier and Smith, 1978)and its revised ver-
sion RUSLE (Renard et al., 1991). Shorter slope length usually means
higher soil cultivation costs, as it involves more frequent turning
of the tillage machinery on headlands, resulting in a higher pro-
portion of non-working rides across the farmland (Gonzalez et al.,
2004). The application of this measure therefore requires motiva-
tion strong enough to exceed the increased costs. In our case, this
motivation is created by ownership, but not by the less secure land
tenancy.

Some authors argue whether long leases provide the same
incentives as land ownership to conserve the soil. Their works
illustrate the crucial significance of the political, economic and
legislative background of the individual countries in which these
studies were performed. A certain role is also played by social
normes, as is illustrated in a study by Beekman and Bulte (2012).
While in many developing countries long-term lease of farm-
land often matches the security of ownership (Gebremedhin and
Swinton,2003; Ndah et al.,2014), or even exceeds it in some charac-
teristics, such as resistance to urban development (Lee and Stewart,
1983), in countries with a developed free market, ownership is
the form of land tenure that is most likely to guarantee long-term
investments in soil quality. Some studies draw similar conclu-
sions on house ownership, e.g. Buchanan (2012) states that owners
are more responsible than renters, creating more stable neigh-
bourhoods. In this sense Lumley (1997) and Walters et al. (1999)
emphasis the significance of the “desire to own land” phenomenon
as a motivation of owners towards long-term investments.

Our study regards ownership in the context of the Czech Repub-
lic as a more secure form of land tenure than tenancy. In this
country, almost 80% of farmers farm on rented land, moreover with
extremely fragmented ownership, which is one of the main drivers
of such a high proportion of tenant-operated lands (Sklenicka et al.,
2014). In comparison with Western Europe, both sale prices and
lease prices of land in the Czech Republic are still relatively low
(Sklenicka et al., 2013). Tenancy contracts are usually of unlimited
duration, and they usually contain a 1- to 3-year notice period. This
time limit does not motivate tenants towards long-term invest-
ments. The uncertainty of lease contracts in the Czech Republic
currently derives mainly from the dynamically developing land sale
and rental markets, with sale prices and lease prices of farmland
growing by as much as tens of percent annually, in order to catch up
with the several times higher price levels in Western Europe. Under
these conditions, owners are not willing to guarantee long-term
conditions of lease contracts. The diametrically different priorities
and goals for owner-operated and tenant-operated land under such
conditions are more than obvious.

4.2. Can agro-environmental instruments compensate the
differences between owners and tenants?

Not only countries with a significant proportion of land farmed
by tenants should take measures to ensure the sustainability of
land use through long-term investment in soil conservation. There
are essentially two methods for governments in these countries
to address this matter immediately - by implementing legislative
measures ensuring sufficient tenure security for land tenants, or
by introducing a system of subsidies determined by environmental
standards, addressing the farming subjects and therefore compen-
sating or minimizing the differences between tenants and owners.
Since the first method - legislative measures - may mean an undue
restriction of owners’ rights, the second method - a system of sub-
sidies - is preferred, especially in countries with liberal market
economies. For example, the member states of the EU have imple-
mented a whole system of measures on national and regional levels
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(GAECQ), offering new incentives for the adoption of soil conserva-
tion practices (Kutter et al., 2011).

The results of our study confirm very high efficiency of the
GAEC standards for two of the tested variables (wide-row crops
and soil-improving crops), albeit the effect of the interaction for
soil-improving crops was marginally non-significant. Both of these
measures are defined on the national level within the GAEC stan-
dards. On slopes over 7°, the exclusion of wide-row crops, or the
use of soil-improving crops, is required in order to qualify for the
direct payments. Our results clearly show that on slopes below 7°,
where these measures are not strictly required by the GAEC stan-
dards, the approach of owners, as defined by their application of
these two measures, is far more responsible. On these blocks, own-
ers used wide-row crops 3.1 times less often than tenants, whereas
soil-improving crops were used 3.8 times more often by owners
than by tenants. These numbers reflect the level of motivation of
both groups of farmers to use soil conservation measures, with-
out the effect of environmentally determined subsidies. In contrast,
on slopes above 7°, the differences in the use of wide-row crops
were fully compensated, and for soil-improving crops the differ-
ences were also almost eliminated. The statistical significance of
the interaction Farming:Angle, together with the highly conclu-
sive average values provide proof that implementation of the GAEC
principles on slopes above 7° brings positive results and practically
eliminates the differences between farming owners and tenants.
The amount of direct subsidies at the time when the data was col-
lected for this study was c. 200 EUR ha~!, which represents on an
average approximately 25% of the farmers’ income per 1 ha of arable
land in the Czech Republic. The absolute amounts of subsidies per
hectare are the same in all regions of the country, but in less fertile
areas the subsidies logically represent a significantly higher propor-
tion of the farmers’ income than in more fertile areas. The farmers’
decision to accept GAEC conditions and collect direct subsidies is
voluntary. Where the farmer does not meet the GAEC conditions in
terms of erosion control, the direct payments are reduced by up to
5%. Our results show that although the threat of such a reduction
provides sufficient motivation for most farmers to comply with the
GAEC conditions, for a small proportion of farmers this motivation
is insufficient and they would appear to consider the profit from
production to be more financially attractive than the lost propor-
tion of the direct subsidies.

The results of our study indicate that the rules are defined effec-
tively, and that the level of subsidies is sufficiently motivating for
these two types of measures on blocks strongly endangered by
erosion on slopes above 7°. However, scientific debate needs to
continue as to whether similar principles should also be imple-
mented on less endangered production blocks on slopes below 7°.
At the present time, there is a marked dichotomy in the application
of erosion control measures, where tenants, as opposed to owners,
are not motivated to make a long-term investment in soil conser-
vation at the expense of short-term profit. If these cases are not
regulated, there is a risk of ongoing soil degradation on more than
1/3 of the arable land in the Czech Republic. It is also necessary
to revise the limits and conditions of GAEC cross compliance to
include new indicators, in order to support additional soil conser-
vation measures. This would not necessarily lead to an increased
proportion of land that is declared vulnerable. Rather, the zoning
should be fine-tuned to be more effective.

The remaining two measures (slope length of production block;
contour farming) are not currently regulated by the Czech version
of GAEC. The results of our study in these two cases confirmed
significantly more responsible treatment of soil by owners than
by tenants, without a statistically significant difference between
slopes below 7° and above 7°. This is logical, since neither of these
measures is strictly required or regulated by the GAEC standards,
and we therefore cannot presume a significant difference in the

motivation towards responsible farming on slopes slightly (up to
7°) and strongly (above 7°) endangered by erosion.

Although farmers’ attitudes towards environmental policy
instruments are often ambiguous (Davies and Hodge, 2006;
Zeithaml et al., 2009), there is ongoing development and refine-
ment of these instruments to include a wide complex of
environmental principles, reflecting the assessment of the effec-
tivity of these instruments in countries with varying political and
economic orientations. For example, Amdur et al. (2011) exam-
ined the possibilities of developing market-oriented instruments
of agri-environmental policy measures in Israel, and Zheng et al.
(2015) evaluated experience from the efforts to minimize negative
environmental impact of livestock production in China. Adequate
subsidies and additional services also stand behind the willing-
ness of Swedish landowners to facilitate ecosystem services by
establishing new wetlands to reduce nutrient transport to the sea
(Hansson et al., 2012). However, a well-adjusted system of subsi-
dies based on agri-environmental schemes can only function well
if it is based on adequate legal measures and on the ability to
enforce these measures effectively (Prazan and Dumbrovsky, 2011;
Dumbrovsky et al., 2014).

The variety of political, economic, and also cultural conditions
in individual countries and regions makes it impracticable to define
general principles for soil conservation. The mutual interactions of
restrictive and motivational measures need to be regularly eval-
uated, in order to keep fine-tuning the conditions under which
soil conservation in a given country and region will be the most
efficient.

5. Conclusions

Our study has used an analysis of the level of adoption of four
types of erosion control measures to answer two fundamental
questions: (1) Do land-owning farmers treat their own property
more responsibly than tenant farmers? (2) Do agri-environmental
instruments in support of sustainable farming practices pro-
vide sufficiently strong motivation to compensate the differences
between owners and tenants?

The results have proved that all measures were adopted by
owners in significantly more responsible ways than by tenants.
Compared to the tenants, owners applied wide-row crops in crop
rotation Schemes 2.4 times less frequently in the last 5 years, while
applying soil-improving crops 1.9 times more frequently. Contour
farming was adopted 1.8 times more often by owners, and the slope
length in production blocks farmed by owners was on an average
2.4 times shorter than in blocks farmed by tenants.

Only two of the four tested types of measures, concerning the
use of wide-row crops and soil-improving crops, are supported
by subsidies based on the GAEC standards. Moreover, this scheme
applies only to arable blocks strongly endangered by erosion, on
slopes above 7°. The results have shown that in these cases the
differences in the approach to soil conservation between owners
and tenants were minimized or eliminated, due to the adoption
of responsible practices by tenants. In the case of these two types
of measures, the results can therefore be interpreted as proof of
the efficiency of agri-environmental subsidy instruments, which
introduce significant motivation for farmers to adopt soil conser-
vation measures. Moreover, this motivation is sufficiently strong
to eliminate the otherwise significant differences between owner
and tenant farmers.

On a broader level, our study has discussed the role of land
tenure security in achieving sustainable land use, since the results
further demonstrate the need to fine-tune the national conditions
for subsidy payments in the Czech Republic, mainly by extending
the scope of the existing instruments to blocks with low and
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medium risk of erosion. Similarly, it is necessary to revise the
limits and the conditions of GAEC cross compliance, and to include
new indicators in these standards in order to support additional
soil conservation measures.
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Factors affecting farm size on the European and national level of the Czech

Republic

Abstract

Extreme differences in agricultural holding size not only among countries within
the EU as a whole but also within the farm structures of individual countries
create considerable uncertainty for establishing optimal political and economic
instruments to support sustainable rural development. This study explores the
determinants influencing the spatial volatility of agricultural holding size at both
the EU scale and the national scale of the Czech Republic, the latter of which has
the largest mean agricultural holding size in the EU. While some factors are
identical for both the EU and the Czech Republic, other effects can only be
evaluated at the European or international scale, and still others can be
evaluated only at the national scale. The only factor found in this study to be
significantly associated with agricultural holding size on the European scale was
the wheat production. On the Czech national scale, land consolidation,
unemployment rate, and soil fertility were significantly associated with
agricultural holding size. The study found that in the Czech Republic, the number
of farms were increasing, while at the same time agricultural holding sizes were
decreasing. This is the opposite trend in comparison to the EU as a whole, where
the number of farms is diminishing and the sizes increasing.

Keywords

Farm structure; Agricultural Holding Size; Land Consolidation; Rural

Development; Land Management
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1. Introduction

Agricultural holding sizes (AHS) are subject to a variety of changes (Smithers
and Blay-Palmer, 2001). It is clear that the number of farmers and the size of
holdings will never be constant (D’Antona et al,, 2006). The mean AHS is 26 ha in
EU, however the range of this indicator is immense, with Romania (mean AHS =
3.6 ha) and the Czech Republic (mean AHS = 91 ha) representing extreme values
within the EU as of 2007 (Eurostat, 2014). In Southern countries, agricultural
holding sizes are generally small and with extreme fragmentation. In Northern
European countries, by contrast, medium-sized and large farms have a dominant
position (Zolin and Caldogno, 2012). Although farms with less than 5 ha are
numerous, they manage only 7% of the total farmland within the EU, while the
small group of enterprises with more than 100 ha manages 50% of all farmland.
This structural dualism is particularly marked in certain Eastern European
countries (e.g. Bulgaria, Romania) (Pilvere 2013; European Commission, 2013).
The structure of agricultural holdings within the Czech Republic displays also an
extreme dualism in its spatial distribution. According to data from the Czech
Statistical Office (2014), 88% of utilized agricultural area is managed by
agricultural entities with AHS exceeding 100 ha and constituting just 11% of the
total number of agricultural holdings.

Average agricultural holding size is an inverse of the expression of land-user
density, and reflects the current global trend of the decreasing numbers of
people working in agriculture. This rapid decrease is a result of past changes in
farming style and methods, such as the shift to more intensive mechanization
during the 1960s and 70s (Firbank et al.,, 2013; Bos et al., 2013), and the effects

of collectivization and it’s reversal in former centrally planned economies of



50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

Central and Eastern Europe (CEE) countries (Hartvigsen, 2014). But what factors
cause mean agricultural holding size (AHS) to differ so considerably across
different countries in EU? Moreover, why is that so frequently the case even in
countries that are politically, socio-economically, and environmentally similar?
The search for factors affecting landowners’ behaviour in disposing with
farmland (i.e. determining whether they farm their land, sell or rent their farms,
or hand the farm down to future generations of their families) is an important
indicator of the current state and trends in the agricultural economy (Latruffe et
al,, 2013). The decision to farm is a complex question for a landowner. It can be
impacted by such factors as alternative, non-farm employment opportunities in
the given location (Jan¢ak and Go6tz, 1997; Dannenberg and Kuemmerle, 2010;
Dries et al., 2012; Bartolini and Viaggi, 2013), low economic returns from
agricultural production and high necessary labour intensity for agriculture
(Jancak and Gotz, 1997; Forbord et al., 2014). The most endangered group is
young farmers, who are far more susceptible to changing employment to outside
of the agricultural sector (Roberts and Key 2008; Breustedt and Glauben 2007).
Two important factors in the stability of a farm, particularly for new farmers,
are the price and availability of land. In many regions land price and the
efficiency of land markets have an effect, relating not only to active users but also
to those owners who do not farm their holdings (van Dijk, 2003; Beyene et al,,
2006; Vranken and Swinnen, 2006; Sklenicka et al., 2013). A key factor in
maintaining the stability of the agricultural economy is therefore the
establishment of programmes to support not only existing farmers but also
provide opportunities to begin farming and support programmes to continue in

their enterprise (Piet et al., 2011).
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One such type of support programme is land consolidation. They are among
programmes supporting owners in their efforts to farm efficiently, since they
lead to a decrease in the number of parcels per owner, increase the parcels’
mean size, create a favourable parcel shape, and ensure access to those parcels
for agricultural machinery (Sklenicka, 2006). The land tenure reorganization
that results from consolidation is a long-term solution for the structure of the
agricultural landscape (e.g., Hladik and Cihal, 2005; Cay et al., 2010; Pasakarnis
and Maliene, 2010; Lisec et al,, 2014).

Another important support programme for farmers and new entrants within
the EU is the Common Agricultural Policy (CAP). However, Petrick and Zier
(2012), who studied the effect of the CAP’s direct payments and rural
development measures on unemployment in agriculture, determined that the
CAP has a very limited impact on either agricultural job creation or maintenance.
Although, Ahearn et al. (2006) or Bartolini and Viaggi (2013) have emphasized
the CAP’s substantial effect — and particularly in relation to its direct payments -
on changes in agricultural structure.

Agricultural subsidies are also closely linked with regions where Less
Favoured Areas (LFAs) occur, and often these are associated with a large
proportion of grasslands. An increased percentage of grasslands considerably
influences user density within an area and especially users’ economic self-
sufficiency (Mathieu and Joannon, 2003). Farm operations in LFAs are at a
disadvantage compared to those in agriculturally favourable areas due to their
lower profits caused by increased costs, the latter relating primarily to shorter
growing seasons, lower soil quality, and steeper slopes; the crop structure in

these areas is limited and yields are generally lower (StreleCek et al,, 2008). A
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study by Aubert and Perrier-Cornet (2009) confirmed that providing financial
support for farming in LFAs affects the decisions of a considerable number of
farmers as to whether they choose to begin or continue farming in such
locations. On the other hand, Breen et al. (2005) questioned the effect of
economic incentives, stating that these farmers’ decisions are not crucially
affected by agricultural policy and that they are impacted also by each farmer’s
individual needs. Those needs, in turn, combine with the national administrative
and economic conditions which establish the rules for agricultural enterprises
(Btirgi et al., 2004).

The objective of our study is to identify factors underlying the spatial
volatility of AHS among individual EU countries. Based upon the example of the
Czech Republic, a country with extremely high AHS values within the EU, we are
looking, too, for those factors associated with the variability of AHS values on the
scale of a single country. The factors to be tested within our analysis were
selected based upon research of the scientific literature and personal
consultations with leading experts in the field and the data availability. While
some evaluated factors are identical for both scales (unemployment, ownership
fragmentation), other factors’ effects can only be evaluated at the European or
international scale (political regime before 1989, CAP direct subsidy), and still
others can only be evaluated at the national scale due to the differences in data
formats (effect of land consolidations, travel time to a larger city, soil fertility,
proportion of LFAs, proportion of grassland). Hypothesized relationships of
individual factors with AHS as the dependent variable are given in Tables 1 and

2.
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2. Methods

2.1. Input data

The spatial units for analysis at the European scale were the territories of
individual EU countries. All data were generated from the Eurostat database and
we used as the response variable AHS in 2007, except for the values for Romania
and Bulgaria, which joined the EU only in 2007. In their case, values from 2010
were used.

The EU contains both so-called transitional countries, where farming was
affected by a state control regime for decades, and countries with traditional
market economies. The potential effect of these circumstances of political regime
on AHS was included into subsequent analysis in the form of the categorical
variable Communism (Comm), expressing whether or not farmers’ operations
were still burdened by the previous political regime. Other selected variables at
the EU scale encompassed production (i.e. Wheat Production) and socio-
economic factors (i.e. Gross Domestic Product, Unemployment, Agricultural
Subsidy, and Population Density; see Table 1). We then created hypothesized
relationships of individual factors with AHS as the dependent variable.

A second part of the study, focused on a national scale, is based on a sample
of 190 administrative units within the Czech Republic. The main reason for
selecting this administrative unit was municipality management, which is
directly related to the cadastral territory. We randomly selected 95 of the 400
administrative units in which land consolidations had already been implemented
and 95 administrative units without land consolidation (Fig. 1). To minimize

potential spatial autocorrelation of socio-economic and environmental
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conditions, we set the minimum distance between sampling units’ centroids to 5
km as a spatial restriction for random selection.

Mean AHS for administrative unit with completed land consolidations was
calculated at two time points: AHS at the starting year (AHS0), which means in
the year when land consolidation was completed (2005-2008 in those
administrative units under study), and AHS 5 years after completion of the land
consolidations (2010-2013, hereinafter AHS5). Administrative units without
land consolidation were selected for AHS calculations so as to have a
corresponding distribution. For each administrative unit in the sample, we
calculated the values of those factors describing the attractiveness for farming
(Mean Parcel Size, Mean Farmland Price connected with land fertility, Less
Favoured Areas, Grassland), offer of other work opportunities (Unemployment,
Travel Time to the nearest district capital), and economic situation (GDP within
the broader region). We then created hypotheses regarding their potential
influence on AHS5 (see Table 2 for details).

All calculations of all variable values were based on publicly available
sections of databases from the Czech Statistical Office; Czech Office for Surveying,
Mapping and Cadastre; and Land Parcel Information System. Spatial analysis was

performed using ArcGIS 10.1.

2.2. Statistical analysis

We analysed data for the European and national scales separately in order to
reveal the factors’ potential association on mean AHS. Prior to further analysis,
Pearson correlations were computed among all predictors within each scale to
eliminate those with strong correlation (r > 0.6). On the national scale, Grassland

and LFA were found to be highly and negatively correlated with Mean Farmland
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Price (r=-0.67 and r = -0.72, respectively, P < 0.05) and also positively
correlated with one another (r = 0.64, P < 0.05). As farmland price can be
considered a complex factor expressing soil fertility, we chose Mean Farmland
Price for further modelling, while omitting Grassland and LFA. Values of
response variables (in European countries AHS in 2007 and in the Czech
Republic AHS5) were log-transformed to approach normality (Shapiro-Wilk
test) and homoscedasticity (Bartlett’s test). As there was no reason to reject the
hypotheses of normality and homoscedasticity of the response variables (P >
0.05), analysis of covariance was employed on both scales.

For each scale, we constructed an initial model. The initial model on the
European scale included all main factors (Table 1) and two-way interactions of
the continuous variables with Communism to explore potentially differing trends
in AHS’s dependence on predictors between transitional countries and countries
where farming opportunities were not influenced by previous political regimes.
Similarly, the model for the national scale included all the main factors given in
Table 2 and two-way interactions of the continuous variables with the
categorical LC, as we hypothesized that the trends of the remaining explanatory
variables’ effects on AHS might differ due to the effect of land consolidation.
From these models, we deleted all non-significant terms (P > 0.05) using a
backward stepwise selection procedure to achieve minimal adequate models
following the procedure described by Crawley (2007). Adequacy of fit of the
resulting minimal adequate models was explored by examining quantile-
quantile plots of residuals, plots of residuals versus fitted values, and a test of the
residuals’ normality (Shapiro-Wilk test). All analysis was performed using R

software.



199 3. Results

200 On the European scale, the resulting minimal adequate model contains only
201  one explanatory variable, but this still explains more than half (50.37%) of total
202  variability in farmland’s AHS in EU countries. This single significant factor was
203  Wheat Production (F = 23.34, P < 0.0001). The interaction between wheat

204  production and former political regime (Comm) was not significant. Although
205 none of the transitional countries were among the countries with the highest
206  wheat production (Fig. 2), it cannot be concluded from this that the trend of

207  European AHS’s dependence on wheat production is different in transitional
208  countries than it is in countries for which farming continuity was not interrupted
209 by a communist regime. The remaining factors were not demonstrated as having
210  an effect, and all other two-way interactions between Comm and the remaining
211 factors were also non-significant.

212 On the national scale, AHS decreased over time. In years related to

213 completion of land consolidations (AHS0), mean AHS in the monitored 190

214  administrative units was 62.0 ha; by 5 years later (AHS5), it had decreased to
215  51.4 ha (i.e. by 10.6 ha). In administrative units with completed land

216  consolidation, mean AHS decreased from AHSO 63.4 ha to AHS5 50.5 ha (i.e. by
217 12.9 ha), while in administrative units without land consolidation it fell from
218  60.6 hato 52.3 ha (i.e. by 8.3 ha). Factors significantly associated with AHS5 on
219  the national scale are given in Table 3.

220 The resulting minimal adequate model explains 82.62% of the variability in
221 AHSS5 values. According to the hypotheses, AHS5 values would be strongly

222 affected by holding size at the starting time. Therefore, AHSO needed to be

223 included within the model even though its significance was not the subject of
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research. Although AHSO explains the largest proportion of the resulting AHS5
(see Fvalues in Table 3), the model includes also other factors: Land
Consolidation (LC), Unemployment Rate (UnE), and soil fertility expressed as
Mean Farmland Price (MFP). The resulting estimates of the dependence of AHS5
model parameters on a combination of explanatory factors for administrative
units with LC and those without LC are expressed in the following equations:
Administrative units without LC: log(AHS5) = 0.042 + 0.944*log(AHSO0) -
0.019*UnE + 0.032*MFP (1)

Administrative units with LC: log(AHS5) = 0.681 + 0.819*log(AHS0) - 0.019*UnE
+0.004*MFP (2)

Land consolidation affected AHS5 both as the main effect and in interaction
with AHSO and MPF. In administrative units without land consolidation and in
those with completed land consolidation, higher initial AHSO values
corresponded with higher resulting AHS5 values. In administrative units with
land consolidation, however, a given initial AHSO value corresponded with a
smaller resulting AHS5 value than did that value in administrative units without
land consolidation. AHS5 also increased slightly with higher Mean Farmland
Price values, which represent fertility in the model. Mean Farmland Price
manifested significantly both as the main effect and in interactions with LC, while
an increase in AHS5 was clearer in those administrative units with completed
land consolidation. This result is in accordance with a trend on the European
scale, whereby higher fertility also corresponded with larger holding size.

Another important factor was Unemployment, under the influence of which
AHS slightly decreased. The result therefore indicates that, as hypothesized,

higher unemployment may lead to a slight increase in the number of entities
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farming on farmland. Given the non-significant interaction between UnE and LC,
the trend can be considered to be the same in all administrative units regardless
of whether or not land consolidations were performed within the territory. The
results of the statistical analysis do not demonstrate that change in AHS on the
national scale over time was affected by the remaining studied factors (i.e. Gross
Domestic Product in the region, Travel Time to the nearest district capital, and
Mean Parcel Size) within the administrative unit.

Examples of the main scenarios for how LC, MFP, and UnE could influence the
resulting AHS5 depending on initial AHSO are given in Fig. 3. We used the
formulas resulting from the minimal adequate model to describe the change in
AHS over 5 years for three combinations of Mean Farmland Price and
Unemployment (Fig. 3).

The figure indicates that land consolidation had a greater effect on AHS in
those locations where initial holding size was larger. For mean values of
Unemployment and Mean Farmland Price, the modelled decrease in AHS due to
land consolidation is particularly clear in administrative units where initial
holdings exceeded 100 ha (Fig. 3a). A similar trend, albeit with smaller
differences between those administrative units with and without land
consolidation, can be seen under maximum Unemployment and minimum Mean
Farmland Price (Fig. 3b). The change in AHS depending upon initial holding size
was most marked in the situation where there was minimum Unemployment and
high Mean Farmland Price (Fig. 3c). Land consolidation’s effect on AHS therefore
generally manifested itself rather more in administrative units with larger initial
holdings. The most marked effect of AHS change through land consolidation

occurred at low Unemployment and high Mean Farmland Price (high fertility).
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Overall, the models therefore indicate that the influence of land consolidation on
AHS is most marked on the most fertile farmland arranged into large user blocks.
This dominant effect of the combination of LC and soil fertility is also
demonstrated under sufficient employment in the region. The models in Fig. 3
further lead to the conclusion that the shape of AHS decrease following land
reform was similar regardless of unemployment rate and soil fertility, while
without land consolidation the curve of AHS change depended more on other
factors. Land consolidation therefore made AHS behaviour more predictable

over time.

4. Discussion

4.1. Situation in EU member states

In 2007, mean AHS in the selected EU countries was 26.8 + 23.37 ha. Romania
had the lowest AHS (3.6 ha), as well as one of the lowest GDP values. Low AHS
values were also found in other countries with low GDP, such as Bulgaria,
Hungary and Poland. This group of countries also had higher Unemployment
values and lower Wheat Production than did countries with high AHS values,
such as the United Kingdom, Denmark, and France. The highest AHS in the EU
was seen in the Czech Republic (91.4 ha), which is an extreme size in comparison
to mean AHS elsewhere within the EU.

The results of the study indicate that the only factor from the analysed ones
significantly associated with AHS at the European scale was Wheat Production.
Mean Wheat Production within the EU ranged around 4.49 + 1.96 t/ha. Wheat
Production was highest in Ireland (8.46 t/ha), with AHS of 32.3 ha, and lowest in

Romania (1.54 t/ha), with AHS of 3.6 ha. As Popescu (2010) stated, AHS in
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Romania is notably affected by the structure of its fields for wheat production,
which are small and fragmented, thereby putting Romania at a disadvantaged
position in comparison to other EU countries. Jabarin and Epplin (1994) also
determined how farm size and land block fragmentation affect the economics of
wheat production in Jordan. They confirmed that variable costs for wheat
production are substantially dependent not only on holding size but also on land
block size. It can generally be said that Southern European countries have lower
Wheat Production, which is affected by climatic conditions and considerable
fragmentation, as it is known that certain soil types and climates are more
favourable for certain types of crops.

Naturally, it does not necessarily mean that only Wheat Production causes
the changes of AHS. The base data from Eurostat are very coarse therefore the
results are affected by the lack of detailed information and additional data sets.
Other various factors affect the agricultural holding sizes and they need further
testing. In addition to the analysed factors, it is therefore necessary to focus on
others, for example, such as the use of modern mechanization, which leads to
significant changes in agricultural structure. For example the main determining
factor can be the type of agricultural technology (Hermans et al., 2010). Large
enterprises frequently have a tendency to adjust the size of land production
blocks to fit new mechanization, which contributes to increased farming
efficiency or to the proportion of rented farmland (Dramstad and Sang, 2010).
The requirement for large, regular blocks of land is advantageous not only for
agricultural machinery but also for chartered surveyors and tax authorities, who
prefer regular parcels where areas are easy to measure and value (Vejre et al,,

2015).
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Moreover, there are other factors that could be included in a more
comprehensive future study. Both individual farms and regional agricultural
systems are influenced by biophysical conditions, including climate, soil
resources and biological phenomena (Smithers and Blay-Palmer, 2001). It is also
known that topography is one of the main factors affecting crop yield and farm
size (Kumhalova and Moudry, 2014). In addition to regional, natural, and
climatic differences, other factors affecting AHS include the age and maturity of
the cultural landscape, the farmers' characteristics or cadastral subdivisions
(Argent et al., 2006). Changes in farm size and continuation in farming are also
affected in particular by the profitability of farming, primarily measured through
productivity and financial returns, by the human capital as characterized by
farmers’ age and education, and by programmes in support of farming (Piet et al,,
2011). It is likely that the laws and customs that govern the inheritance land
have a big influence on field size, depending on whether or not fields are likely to

be divided up when they are passed to heirs or sold outright (Skalos et al., 2012).

4.2. Situation in the Czech Republic

Although AHSO explains the largest proportion of the resulting AHS5, of all
the studied factors, Land Consolidation (LC), Unemployment Rate (UnE), and soil
fertility expressed as Mean Farmland Price (MFP), had a significant effect on AHS
value within the Czech Republic.

In most cases, Land Consolidation (LC) significance for agricultural structure
is that it helps to confront extreme ownership fragmentation through
consolidating and improving access to fragmented lands within the
administrative units, thereby creating more efficient parcel sizes for independent

owners (e.g. Cay et al,, 2010; Hladik and Cihal, 2005; Lisec et al., 2014;
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PaSakarnis and Maliene, 2010; van Dijk, 2003). Types of land fragmentation
significantly vary across Europe (Hartvigsen, 2014). Central European countries
mainly suffer from two types, ownership fragmentation and the separation of
ownership from land use (van Dijk, 2003; Sklenicka et al., 2014). Prior to land
consolidation owners frequently cannot efficiently farm their parcels which are
“locked” inside large blocks of land (Banski, 2011; Sklenicka et al., 2014), and
they are therefore compelled to rent their lands to established agricultural
entities. This frequently results in extremely large blocks of land (Demetriou et
al,, 2013; van Dijk, 2003) which are economically efficient but also contribute to
degradation of agricultural ecosystems (Popescu, 2010; Sklenicka et al., 2014).
This circumstance was of fundamental importance in shaping the landscape of
the Czech Republic as it exists today, because it affected the large imbalance
between the number of landowners and the actual number of farmland users
(Zeithaml et al., 2009; Sklenicka et al., 2014).

The study also showed AHS to be decreasing on the scale of the Czech
Republic over the examined period while the numbers of agricultural entities
were increasing. It is the similar situation as in Slovenia (Bojnec and Latruffe,
2013). Data from the Czech Statistical Office confirm the increasing trend: in
2008 there were 44,833 agricultural entities, while at the end of 2012 there were
47,903. This is the opposite trend in comparison to the EU as a whole, where the
number of farms is decreasing. The results of this study have confirmed the main
potential of Land Consolidation, namely that of creating the conditions for new
agricultural entities to be established through such means as ensuring the
conclusion of new rental or purchase contracts between landowners and new

agricultural users. Additionally, it contributes to improved productivity,



373  efficiency and competitiveness within the agricultural sector, thereby supporting
374  rural development and balanced regional development while simultaneously
375  supporting environmental protection and natural resource management (Lisec
376  etal, 2014).

377 In conjunction with Land Consolidation, AHS values within individual

378 administrative units are also affected by the values of Mean Farmland Price and
379 mean Unemployment. In our study Unemployment and Mean Farmland Price
380 mainly affect AHS in administrative units where original holdings were

381  approximately in excess of 100 ha. This confirms the view that in times of

382 increased unemployment land consolidation can open a path for people newly
383 interested in farming and increase the efficiency of farmland use (Piet et al.,

384  2011). As evidenced in the study of Roseman (2013), which examined the effect
385  of youth unemployment on rural development in Galicia, youth unemployment in
386  particular is one of the most serious issues, and so it is important to seek

387 instruments to help reduce unemployment in rural areas. The considerable

388  problem with unemployment particularly among young people has also been
389  studied by Mollers and Fritzsch (2010) in Croatia, where they found evidence
390 that despite considerable interest among young people to begin farming, they
391 frequently face problems due to insufficient education, lack of farm family

392  traditions, and problematic approaches to access the land.

393 Nevertheless, land consolidation are therefore important from the

394  perspective of employment and rural development, as the fewer farm

395 employment opportunities a given region has, the more people will leave such
396 region and need to find work in other regions. The potential to increase the

397 number of new entrants into the agricultural sector (Zagata and Sutherland,
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2015) is especially in countries with a high level of rented land (e.g. 11 of the 28
EU countries).

The size and the number of agricultural holdings in a region is therefore a
proxy for an indicator of the sustainability and economic health of the
agricultural economy. AHS has a direct effect on land-use changes (D’Antona et
al,, 2006), rural development, and the sustainability of the local population,
economy and environment (Lisec et al., 2014). The role of land tenure security in
achieving sustainable land use was studied for example by Sklenicka at al.
(2015). The size and the number of land parcels, tenancy structure and
organization of land stakeholders substantially influence the sustainability of
agriculture in individual communities, autonomous regions, and even entire
countries (Garnett et al., 2013). AHS is also related to changes in farmers’ life
cycles and the environments within which farmers are operating (Leonard et al,,
2011; Thenail and Baudry, 2004). These extreme differences in AHS not only
among countries within the EU, but even within the agricultural structure of
individual countries create considerable uncertainty when establishing optimal
political and economic instruments to support sustainable rural development

(Zolin and Caldogno, 2012).

5. Conclusions

As changes in AHS are important causes of changes in regional development,
rural landscape maintenance, and protection of the agricultural land resource, it
is necessary to continue in identifying those factors underlying the spatial
volatility of AHS. At the EU scale, the previous political regime demonstrated no
effect on AHS in spite of the fact that none of the transitional countries were

among those with the highest wheat production, which did exhibit an effect on
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AHS. At the scale of the Czech Republic, the association with land consolidation
on increasing the attractiveness of farming was demonstrated in all three
scenarios, and in particular in the case of large farming blocks. In view of the fact
that a considerable proportion of the Czech Republic’s territory consists of large
farming blocks - for the most part rented - we regard the effect of land
consolidation on reducing AHS to be considerable. In the case of an area with a
high unemployment rate, LC may also be regarded as one of the instruments for
economically revitalizing the region, even if only over a longer time horizon.
Land consolidation is therefore an important instrument of national agricultural
policy in the interest of diversifying agricultural stakeholders of agricultural
land. The result therefore supports the conclusion that land consolidation
heightens farmland’s attractiveness for farming, which then manifests itself in an
increased number of agricultural holdings. Determining the factors which affect
the numbers of agricultural entities and farm size on agricultural land is very
important for efficiently formulating environmental policy and agricultural
consulting for sustainable land management.
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Fig. 1. The cadasters analysed in the Czech Republic. Cadasters with land consolidation
are marked in green and those without land consolidation are in red.




Fig. 2. Association of average holding size in EU countries in 2007 (AHS2007) on wheat
production (Wheat) as a proxy variable for fertility. Red dots represent transitional
countries and black triangles represent countries with traditional market economies.
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Fig. 3. National scale model in the Czech Republic for dependence of the change in AHS
values over 5 years (AHS5 minus AHSO) on initial holding size and land consolidation
implementation. Three scenerios are shown based on Equations 1 and 2: (a) changes
under mean values of Unemployment and Mean Farmland Price, (b) changes under
maximum Unemployment and minimum Mean Farmland Price, and (c) changes under
minimum Unemployment and maximum Mean Farmland Price. In most situations, AHS
decreased over time, and the effect of land consolidation on said decrease is clearer in
those cadastres with larger initial holdings. Nevertheless, AHS grew slightly even
without land consolidation in cadastres with low Unemployment and high Mean
Farmland Price.
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