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Forord

Mange har studert driftsokonomiske forhold ved ekologisk gardsdrift, men fa har
inkludert risikohensyn. Dette gjelder nasjonalt si vel som internasjonalt.
Forskningsprosjektet «Risiko og risikohandtering i ekologisk jordbruk» har hatt
som hovedmal 4 oke kunnskapen om risiko og risikohandtering innenfor ekologisk
jordbruksproduksjon i Norge. Prosjektet har vert et samarbeid mellom Norsk
institutt for landbruksekonomisk forskning (NILF), Norsk senter for okologisk
landbruk (NORSOK) og Norges veterinerhogskole (NVH) og ble gjennomfert 1
perioden juli 2002 til juni 2005. NILF har hatt prosjektledelsen. Prosjektet ble
tinansiert av Norges forskningsrad og forskningsmidler over Jordbruksavtalen.

Denne rapporten har to hoveddeler: en samlerapport og en rekke vedlegg.
Samlerapporten dekker bakgrunn for prosjektet, kort om opplegg for under-
sokelsene, samt en oversikt over og sammendrag av resultat fra de arbeider som er
utfort. Vedlegga bestar av internasjonalt publiserte vitenskapelige artikler, forelopig
upubliserte artikler samt utvalgte populervitenskapelige artikler fra prosjektet. En
tullstendig oversikt over vitenskapelige utgivelser og anna publisering i1 prosjektet er
ogsa vedlagt.

NILFs medarbeidere i prosjektet har vart seniorforskerne Ola Flaten og
Gudbrand Lien. Lien var prosjektleder i forste og Flaten i andre halvdel av
prosjektperioden. Fra NORSOK har fagkonsulent Martha Ebbesvik og forsker
Matthias Koesling deltatt, mens instituttleder Paul Steinar Valle ved Institutt for
produksjonsdyrmedisin har statt for bidraget fra NVH. Disse fem personene har
ansvaret for denne rapporten.

Den delen av prosjektet som bruker data fra dyrkingssystemforsoka bygger pa et
samarbeid mellom NILF og forskerne Audun Korszth og Ragnar Eltun ved
Planteforsk Apelsvoll forskingssenter. I samme del deltok ogsa professor James W.
Richardson og davaxrende stipendiat Keith D. Schumann fra Texas A&M
University og professor emeritus J. Brian Hardaker fra University of New England,
Australia. Hardaker har ogsi kommentert utkast til flere av artiklene og det
engelske sammendraget. Som det gar fram av de enkelte artikler, er det ogsa sam-
arbeidet med direktor Anne Moxnes Jervell ved Statens institutt for forbruks-
forskning, hegskolelektor Halvard Arntzen ved Hogskolen i Molde og professor
Joseph F. Hair Jr. fra Louisiana State University i deler av prosjektet. Forste-
sekreter Berit Helen Grimsrud og konsulent Siri Fauske har klargjort rapporten for
trykking.

Prosjektgruppa vil rette en stor takk til alle gardbrukerne som flittig og ordentlig
fylte ut det omfattende sporreskjemact de ble tilsendt.

Oslo, desember 2005

Ivar Pettersen
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Sammendrag

Ofte far gardbrukere erfare at produksjon og inntekt ikke blir som en hadde tenkt
seg pa forhand. En gardbruker har aldri full kontroll over de tallrike faktorene som
pavirker drifta, og usikre framtidige konsekvenser innebarer risiko. Mange tenker
mest pa de ugunstige situasjonene en kan bli utsatt for, og som blant anna skyldes
avlingssvikt, naturkatastrofer, prisfall og uheldige politikkendringer. I verste fall kan
slike forhold rasere inntekter og formuesverdier til gardbrukere.

Fa driftsokonomiske studier innen okologisk jordbruk har tatt hensyn til risiko.
Dette gjelder nasjonalt sa vel som internasjonalt. Hovedmalet med prosjektet har
vaert 4 oke kunnskapen om risiko og risikohandtering innenfor ekologisk jord-
bruksproduksjon 1 Norge.

Med utgangspunkt i hovedmalet ble folgende delmaél opprinnelig formulert for
prosjektet:

1. Belyse omfang av risiko, spesielt avlings-, avdratts-, dyrehelse-, pris- og inntekts-
risiko knyttet til okologisk gardsdrift.

2. Belyse hvilke strategier okologiske produsenter nytter for a handtere risiko.

3. Utvikle gardsmodeller for 4 analysere skonomisk optimal tilpassing ved usikker-
het i okologisk jordbruk.

I tillegg til 4 belyse disse delmala, har prosjektet ogsa gitt informasjon om forskjeller
1 driftspraksis og holdninger hos tidlige og nye okologiske brukere, potensialet for
omlegging til okologisk drift samt drift og risikooppfatninger hos heltids- og
deltidsbrukere.

I denne rapporten er det gitt en oversikt over datakilder og metoder som er
nyttet i prosjektet og viktige resultat som er oppnidd. Flere detaljer fra under-
sokelsene finnes 1 de vitenskapelige utgivelsene fra prosjektet. En rekke av disse
artiklene er vedlagt rapporten.

Forste halvar 2003 ble det gjennomfort en landsomfattende sporreundersokelse
blant gardbrukere om risiko 1 jordbruket. Utvalget ble avgrenset til mjolke- og
planteprodusenter. Sporreundersokelsen ble sendt representative utvalg av konven-
sjonelle brukergrupper samt alle kontrollerte og godkjente okologiske produsenter
innen de to driftsgreinene. Nesten 1 700 sporreskjema ble sendt ut, og mer enn
1 000 kom tilbake i utfylt stand. Opplysninger fra sporreundersokelsen ble koplet
med data fra produksjonstilskottsregisteret, Husdyrkontrollen og helsekort-
ordninga. Dataene ble undersokt pa mange forskjellige mater, inkludert flere studier
som sammenliknet grupper av okologiske og konvensjonelle brukere.

Sporreundersokelsen viste at det viktigste malet for okologiske brukere var a
drive miljovennlig og bewrekraftig (a ta vare pa kulturlandskapet inkludert). Pa
andreplass kom produksjon av kvalitetsmat. Viktigst for de konvensjonelle
brukerne var 4 ha en sikker og stabil inntekt, foran det a produsere kvalitetsmat.
Sterst mulig inntekt ble rangert lagt, og lagest hos de okologiske brukerne.
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Flere okologiske enn konvensjonelle brukere uttrykte vilje til 4 ta risiko.

Bade okologiske og konvensjonelle brukere oppfattet politikk som alvorligste
kilde til risiko. Politisk risiko handlet om mer enn usikre priser og tilskott. Skatte-
og avgiftspolitikk, mjelkekvoteregelverk, dyrevelferdskrav, miljokrav, osv. ble ogsa
rangert hogt. @kologiske brukere var svart opptatt av risikokilder tilknyttet ramme-
vilkar for ekologisk drift (okologiske tilskott, merpris og regelverk for okologisk
drift). Flere konvensjonelle enn okologiske brukere var engstelige for usikkerhet
om priser pa innkjopte drifts- og anleggsmidler og dyrevelferdskrav. For 4
moderere gardbrukernes frykt for politisk risiko synes det viktig at vilkar for
neringsdrift er langsiktige, stabile og forutsigbare.

God likviditet ble sett pa som viktigste tiltak for 4 handtere risiko. A forebygge
sjukdommer og skadedyr hos dyr og planter kom pa andreplass. Andre viktige tiltak
var kjop av landbruksforsikring samt 4 produsere til lig kostnad. Jkologiske og
konvensjonelle brukere hadde ganske like syn pa strategier for a styre risiko. De
gardbrukerne som var mest bekymret for politisk risiko var mest opptatt av okono-
miske tiltak som 4 ha god likviditet, lite gjeld og 4 produsere til lig kostnad.

Ferre okologiske enn konvensjonelle kyr ble registrert med sjukdoms-
behandlinger. Sporreundersokelsen viste at okologiske husdyrbrukere gjorde mer
bruk av alternativ behandling og oftere utforte egenbehandling enn de konvensjo-
nelle. Ved a korrigere for forskjeller i egen helsehandtering, ble antall «faktiske»
sjukdomstilfeller til okologiske mjolkekyr om lag som i konvensjonelle buskaper.
Mastitt forekom sjeldnere ved okologisk drift, men dette ble forklart av en lagere
mjolkeavdratt i okologiske besetninger. Det var derfor ingen klare tegn pa at
okologisk drift utover et lagere avdrittsniva, ga helsegevinster.

Forskjeller mellom gkologiske mjolkeprodusenter gruppert etter omleggingstids-
punkt ble undersokt. De nye okologiske mjolkeprodusentene (omlagt i 2000 eller
senere) hadde et mer pragmatisk syn pa eokologisk drift og filosofi enn de som var
tidlig ute (omlagt 1 1995 eller tidligere). De tidlige hadde gjerne ei allsidig gardsdrift,
mens mange nykommere drev mer spesialisert og intensivt. De som var tidlig ute
med 4 legge om la stor vekt pa miljohensyn samt okologisk ideologi og filosofi som
motiv for ekologisk drift. Hos nykommerne var bedre lonnsomhet og ekstra til-
skott til ekologisk drift ei mye viktigere drivkraft for 4 legge om, men ogsd hos
disse var flertallet mest opptatt av miljehensyn, baerekraft og kvalitetsmat.

Bare 4 % av de konvensjonelle brukerne ga i sporreundersokelsen uttrykk for at
de hadde planer om 4 legge om hele eller deler av garden til okologisk drift innen
2009. Nesten 75 % utelukket 4 legge om, mens 18 % uttrykte at de var usikre. Bare
2% av de okologiske bendene uttrykte et onske om ga tilbake til konvensjonell
drift. For 4 na landbrukspolitiske mal om 10 % okologisk jordbruksareal innen
2009 og 15 % av matproduksjonen som okologisk 1 2015, ma de som uttrykte at de
vil legge om og mange av de usikre virkelig legge om.

Gardbrukerne rapporterte at de viktigste grunnene til a arbeide utenfor bruket
var 4 oke og stabilisere husholdsinntekten. Sammenlikninga av deltids- og heltids-
brukere viste forskjellige mal med gardsdrifta, risikooppfatninger og strategier for
risikostyring. Arbeid utenfor bruket var viktigste risikostrategi for plante-
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produsenter pa deltid. Flere deltidsbrukere enn heltidsbrukere hadde planer om a
produsere mindre pa garden.

En optimeringsmodell av typen diskret stokastisk programmering ble utviklet for
a undersoke optimal tilpassing under usikkerhet pa okologiske mjolkebruk.
Modellen er en arsplan med start om varen, og den tar hensyn til avlings- og pris-
risiko. Paneldata fra okologiske mjolkebruk i driftsgranskingene til NILF kombinert
med subjektive ekspertanslag ble benyttet for a berekne historisk samvariasjon i de
usikre variablene. Modellen maksimerer forventa nytte ved ulike holdninger til
risiko hos gardbrukeren.

Optimeringsmodellen ble brukt for 4 undersoke hva som skjer nir alt for ma
vaere okologisk, og at det fra august 2005 ikke lenger kunne nyttes inntil 15 % av
toret som billigere ikke-okologisk for. To brukstyper under flatbygdvilkar ble
undersokt. Begge brukstypene hadde en mjelkekvote pa 100 000 liter, men areal-
grunnlaget var forskjellig. Den ene brukstypen erstattet alt konvensjonelt kraftfor
med okologisk, den andre produserte mindre mjelk. Begge brukstypene fikk et
inntektstap pa naermere 20 000 kr i aret pa grunn av det nye forkravet.

En stokastisk simuleringsmodell ble spesifisert for 4 sammenlikne risiko ved
okologiske, integrerte og konvensjonelle driftssystem 1 planteproduksjonen.
Avlingsdata (1991-1999) fra systemforsoka med akervekstene korn og potet ved
Planteforsk Apelsvoll forskingssenter ble benyttet. Det ble supplert med priser og
arbeidstall fra andre datakilder. Simuleringsmodellen tar hensyn til usikkerhet i
avling og pris for vekster og til samvariasjon mellom usikre variable innen et
dyrkingssystem. I modellen blir det bereknet sannsynlighetsfordelinger for gard-
brukers inntekt.

Avlingene i det okologiske driftssystemet var 60—65 % av det konvensjonelle.
Men okologiske avlinger og inntekter varierte mer mellom ar. Med navarende til-
skottsordninger og okologiske pristillegg svarte det seg likevel best skonomisk med
okologisk dyrking, ogsa for gardbrukere med sterk motvilje mot 4 ta risiko. Sjol om
tilskott til ekologisk drift falt bort, kunne ekologisk drift fortsatt vaere fordelaktig.
Dersom pristillegga ogsa forsvant, ble ekologisk drift klart minst gunstig 1 optime-
ringsmodellen. Integrert og konvensjonell dyrking kom omtrent likt ut skonomisk.

Avslutningsvis blir det i rapporten pekt pa flere omrader og vinklinger for videre
forsking. Det aller mest interessante og utfordrende omradet synes a vare politisk
(institusjonell) risiko. Gardbrukerne oppfattet politiske forhold som viktigste risiko-
kilde, men det er forsket lite pa politisk risiko i jordbruket i Norge si vel som andre
land.

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Summary

Farmers often find that farm production and financial performance do not turn out
as expected in advance. A farmer does never have complete control of all the
factors affecting outcome, and uncertain consequences imply risk. Usually farm
people are most worried about the bad outcomes they may be exposed to, caused
by crop failures, natural disasters, price declines, or adverse policy changes. All
these can negatively affect farmers’ incomes and net assets.

Studies of risk and risk management in organic farming have been few. The
principal aim of this project has been to increase knowledge about risk and risk
management in organic farming in Norway. The main aim was to be pursued
through the following sub-goals:

1. Assess organic farmers’ exposure to risk, especially risks related to crop yields,
livestock performance, animal health, prices and income.

2. Identify organic farmers’ risk management strategies.

3. Develop farm models to examine optimal adjustments under risk in organic
farming.

In addition to examining these issues, the project has also involved studies com-
paring farm management practices and attitudes of late and early converters to
organic farming, the potential for conversion to organic farming in Norway, and
management and risk characteristics of part-time and full-time farmers.

This report deals with an overview of materials and methods used in the project
and the most important results achieved. More details are to be found in the papers
produced in the project. Several of these papers are enclosed as Appendices to this
report.

A nation-wide questionnaire survey of risk and risk management in farming was
conducted between January and April 2003. Samples were selected from
Norwegian crop and dairy farmers. Conventional farmers were selected using
random sampling, while all organic dairy and crop farmers received the question-
naire. Approximately 1700 questionnaires were sent out. More than 1000 farmers
returned the questionnaire. Data obtained from the completed questionnaires were
merged with data from the Norwegian Agricultural Authority, the Norwegian Herd
Recording System and the Norwegian Cattle Health Services. The data were
analysed in various ways, including several studies which compared information
about groups of organic and conventional farmers.

The questionnaire showed that organic farmers ranked sustainable and environ-
mentally sound farming (landscape preservation included) as the most important
goal and producing high quality food second. Conventional farmers ranked reliable
and stable income first and food quality second. All groups of respondents assigned
a rather low rank to profit maximization, with lowest rank assigned by organic
farmers.
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Organic farmers on average felt that they were more willing to take risk than did
conventional farmers.

Institutional risks were perceived as primary sources of risk, with uncertainty
about farm support payments and output prices ranked most highly. Other
institutional risks, such as tax policy, milk quota policy and animal welfare policy,
also had high scores. Organic farmers gave high scores to factors related to their
production system, i.e., organic farming payments, price premiums, and organic
regulations. Compared to their organic colleagues, conventional farmers were more
concerned about costs of purchased inputs and animal welfare policy. It is clear
that a stable and predictable agricultural policy is important to mitigate farmers’
wortries about institutional risks.

Having good liquidity was perceived by these farmers as the most important way
to handle risk. Disease prevention was rated second. Other important strategies
were buying farm business insurance and producing at lowest possible cost.
Organic and conventional farmers’ management responses were relative similar.
Institutional sources of risk were highly related to financial management responses
(solvency, liquidity, and low-cost production).

Organic dairy herds showed a lower level of registered disease treatments per
cow, mainly related to fewer veterinary visits and medical treatments, than con-
ventional herds. The questionnaire showed differences in handling animal health
problems between the two groups, i.e., a higher degree of self-induced non-medical
disease handling as well as more of alternative medicine treatments in organic
herds. After adjusting for the differences in health handling, only a lower level of
acute mastitis in organic herds remained. When controlling for production level,
milk yield being lower in organic herds, this difference also disappeared. Therefore,
given the same level of production, few if any gains in health performance of
organic compared to conventional dairy systems could be found.

Differences between organic dairy farmers categorised by their year of
conversion to organic farming were examined. The new, late-entry organic dairy
farmers (converted in 2000 or later) had a more pragmatic view of organic farming
practices and philosophical ideals than the early entrants (converted in 1995 or
earlier). The early entrants tended to undertake more mixed farming. Later conver-
ting farmers were more specialised, and the intensity of their milk production was
generally higher than the eatly entrants. Soil fertility/pollution issues and philoso-
phical concerns strongly motivated the early entrants. Financial reasons (organic
farming payments included) were important for a considerable number of the new-
comers’ decision to go organic. However, also among the late entrants, environ-
mental, food quality, and philosophical concerns were more widely present as
motives for conversion than the financial ones.

Only 4% of the conventional farmers reported plans to convert the whole or
part of the farm to organic farming practices by 2009. Almost 75% of them were
not interested in a conversion, while 18% were uncertain whether they would
convert or not. Only 2% of the organic farmers planned to revert to conventional
farming. To achieve the Ministry of Agriculture’s goals of 10% organically managed
area by 2009 and 15% of the food production as organic in 2015, it will be
6
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necessary for all farmers with conversion plans and most of the uncertain ones to
actually convert.

The most important reasons for working off-farm work, independently of crop
or dairy farming, were to increase and stabilize the farm household income. The
comparison of part-time and full-time farmers indicated that their goals, risk
perceptions and management responses differed significantly. For part-time crop
farmers off-farm work was the most important risk management strategy. More
part-time farmers than full-time farmers planned to downsize their farm operation.

A two-stage discrete stochastic programming model of organic dairy farms that
accounted for embedded as well as non-embedded risk was developed. The model
assumes a one-year plan starting in spring. Livestock revenues and crop yields were
specified as stochastic variables. Historical data from organic dairy farms in NILE’s
Farm Accountancy Survey and subjective judgements were combined to assess the
nature of the uncertainty. The expected utility model was used as a normative
model of farmers’ behaviour under risk.

The stochastic programming model was used to assess adjustments in resource
use and financial impacts on organic dairy herds due to the requirement of 100%
organic feed in organic livestock systems from August 2005. Earlier, the maximum
percentage of conventional feedstuffs authorized per year was 15%. Two types of
model farms reflecting conditions in the lowlands of Southern Norway were
analysed. The annual milk quota on both farms were set at 100 000 litres, while
their farmland resources varied. In one of the farm types, the only adjustment was
to directly substitute purchased conventional concentrates with more expensive
organic concentrates. The other farm type produced less milk. In both cases, the
100% organic feed regulation caused economic losses of almost NOK 20 000 (or
6—8% of the expected net income) compared to the earlier regulation.

A stochastic simulation model was specified to compare risk in organic,
integrated and conventional cropping systems. Experimental cropping systems data
(1991-1999) for rotations of grains and potatoes from Apelsvoll Research Station
in Eastern Norway were used, supplemented with prices and labour requirements
from other data sources. The model takes into account variability in yields and
prices for individual crops in the three cropping systems as well as the stochastic
dependency between the random variables. A smoothing procedure was developed
and applied to adjust for irregularities in the sparse sample data. The simulation
model yielded estimated empirical probability distributions for annual net farm
income.

Average crop yields in the organic system at Apelsvoll were 60—65% of those
under conventional management. The relative variability in yields, judged by
coefficients of variation, was generally highest in the organic system. With current
organic price premiums and area payments for organic farming included, the results
showed that the organic cropping system stands out as the most economically
viable and preferred alternative, even for highly risk-averse farmers. Even if organic
area payments were to be removed, the organic system would be the most
preferred for low to moderately risk-averse farmers. If also the organic price
premiums eroded, the other two cropping systems would be preferred by all
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farmers, regardless of degree of risk aversion. The distributions of returns for
conventional and integrated cropping were quite equal.

Finally a number of future research areas and directions were identified. The
most interesting and challenging field seems to be studies of institutional (policy)
risk. Farmers perceived policy factors as a major source of risk, yet the attention
given to institutional risk has been limited in Norway as well in other countries.
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1 Innledning

1.1 Bakgrunn

De forste okologiske (organiske) jordbruksfilosofene tidlig pa 1900-tallet onsket a
utvikle et driftssystem som sa langt som rad nyttet brukets egne ressurser, og som
bare tydde til eksterne ressurser nir det var strengt nedvendig og hensiktsmessig
(Dabbert ez al, 2004). 1 naverende norske regelverk for eokologisk jordbruks-
produksjon papekes at okologisk jordbruk tilstreber et sjolbarende og vedvarende
agro-okosystem i god balanse (Mattilsynet, 2005). Systemet baseres mest mulig pa
lokale og fornybare ressurser. Dkologisk produksjon bygger pa et helhetssyn som
omfatter de okologiske, ockonomiske og sosiale sidene ved jordbruksproduksjonen,
bade 1 lokalt og globalt perspektiv. I det okologiske jordbruket betraktes naturen
som en helhet. Driftsformen tilstreber et allsidig driftsopplegg med bruk av natur-
lige og fornybare ressurser som husdyrgjodsel og belgvekster. Det settes klare
grenser for gjodselmengder og forimport til bruket. Bruk av plantevernmidler er
strengt regulert, og svaert fa stoffer er tillatt brukt.

Okologiske driftsformer er provd ut i Norge siden forst pa 1930-tallet. Fram til
1970-tallet var driftsformen lite utbredt. De siste femten ara er det arbeidet aktivt
for a4 oke den okologiske jordbruksproduksjonen i Norge. Siden 1990 er det gitt
seerskilt arealtilskott til gardbrukere som legger om til og driver okologisk jordbruk.
I 1995 ble det innfort ei ordning med gratis mjolkekvote til okologiske gardsbruk
som ikke hadde kvote fra for av. Tilskott til ekologisk husdyrhold ble innfert i
2001. Fra 1996 har foredlingsindustrien gitt okologiske pristillegg for flere
produkter, mjolk og kjott inkludert.

Antall godkjente okologiske driftsenheter i Norge har okt fra 423 1 1991 til 2484
i 2004 (Debio, 2005). I samme periode har det okologiske jordbruksarealet
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(jordbruksareal under omlegging ikke inkludert) steget fra 18 145 daa til 349 567
daa. I 2004 utgjorde okologiske jordbruksareal til sammen 3,3 % av det totale
jordbruksarealet i drift. Det okologiske husdyrholdet har ogsa vokst. For eksempel
okte meierileveransen av okologisk mjolk fra 3,6 mill. liter 1 1997 til 24,3 mill. liter i
2004 (Statens landbruksforvaltning, 2005). I 2004 var 1,6 % av all mjolke-
produksjon ekologisk, men bare 25 % av mjelka nidde forbrukerne som ekologisk
merket vare.

Forbrukerundersokelser 1 flere land har vist interesse for og ekstra betalingsvilje
for okologisk mat (f.eks. Huang, 1996; Torjusen ef al, 2001). Avvik mellom
holdinger og faktisk kjopsatferd er pavist, hvor de som er positive til okologisk mat
ikke alltid kjoper den (Shepherd ez a4/, 2005). I mange ar vokste forbruket av
okologisk mat raskt, men veksten har stagnert i enkelte land (Smith og Marsden,
2004; Yusefti, 2005).

Ut fra utviklinga i det norske markedet og forbruksutviklinga i naboland, la
myndighetene opp til ett mal om at 10 % av jordbruksarealet skulle vere omlagt til
okologisk areal 1 lopet av 2009 (Landbruksdepartementet, 1999), forutsatt at det
finnes et marked for avsetning av produkta. Satsinga hadde sin bakgrunn 1 drifts-
formens muligheter til 4 bidra til 4 na landbrukspolitiske mal og fore jordbruket i
mer bzrekraftig retning (Landbruksdepartementet, 1999). Den nye regjeringas mal
er at 15% av matproduksjonen og matforbruket i 2015 skal vare okologisk
(Statsministerens kontor, 2005). Mange gardbrukere ma finne det interessant a
legge om til og opprettholde okologisk drift, for at gkologiske produksjonsmal skal
kunne nas.

Gardbrukeres motiv for a drive okologisk er mange og varierte. Studier fra andre
land har vist at pionerene var sterkt opptatt av problema ved intensiv jordbruksdrift
og ideologiske og filosofiske forhold. For de som har lagt om 1 det senere har hen-
synet til miljo og egen inntjening vart viktigere (Padel, 2001). I Finland har en
funnet at okte okologiske tilskott oppmuntret flere til a legge om til ekologisk drift
(Pietola og Lansink, 2001). @konomiske hensyn synes derfor viktig for a kunne oke
den gkologiske jordbruksproduksjonen.

Internasjonalt har mange studert driftsokonomiske forhold ved okologisk jord-
bruk (se f.eks. Lampkin og Padel, 1994; Lansink ez a/., 2002; Hiring, 2003; Acs ¢t al.,
2005). Offermann og Nieberg (2000) har gitt en oversikt over inntjening i
okologisk jordbruk i europeiske land, samt hvilke forhold som pavirker lonnsom-
heten ved overgang fra konvensjonell til gkologisk drift. @kologiske avlinger var
ligere enn de konvensjonelle, men pristillegg 1 markedet og ekstra tilskott gjorde
okologisk drift til et gkonomisk interessant alternativ 1 mange land.

I Norge har Vitterse (1995, 1997) vurdert lonnsomheten 1 gkologisk mjelke-
produksjon. Resultata viste lagere variable kostnader, men hogere totale kostnader
per kg mjolk i okologisk enn i konvensjonell drift. Dersom det kunne tas ut en
merpris for ekologisk mjolk og det ble gitt serskilte tilskott, kunne likevel lonn-
somheten bli minst like god som ved konvensjonell drift, men avhengig av avlings-
nedgang, prosent innkjopt for og merarbeid.

Repstad og Eltun (1997) og Eltun e al. (2002) nyttet data fra systemforsoka ved
Planteforsk Apelsvoll forskingssenter til driftsokonomiske analyser. Berekningene
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viste bedre lonnsevne (per time) i det okologiske dkervekstsystemet med korn og
poteter enn ved konvensjonell eller integrert dyrking. Dersom priser og tilskudd var
likt med konvensjonell drift, falt skonomien i okologisk drift drastisk. I forvekst-
systema var okologisk og konvensjonell drift omtrent like lonnsomt (merpris og
okologiske tilskott inkludert).

De refererte driftsokonomiske studiene har i forste rekke vurdert lennsomhet.
Sammenlikninger som ser bort fra risiko' og bare vurderer forventa lonnsomhet er
ikke tilstrekkelig, siden stabilitet i produksjon og inntjening ogsa kan vare viktig.
Gardbrukere merker ofte at produksjon og inntekt ikke blir som en hadde tenkt seg
pa forhand. Jordbruket er sterkt pavirket av biologiske prosesser og er sarbar for
verforhold, naturkatastrofer og skadedyr- og sjukdomsangrep. En del tiltak pa
garden kan gjores av bruker for a redusere risiko, og forsikringsordninger finnes pa
enkelte omrader. Men uansett vil en gardbruker aldri ha full kontroll over de tallrike
taktorene som pavirker drifta, og usikre framtidige konsekvenser innebarer risiko.
Mange tenker mest pa de ugunstige situasjonene en kan bli utsatt for, og som kan
skyldes avlingssvikt, prisfall, uheldige politikkendringer osv. I verste fall kan slike
forhold rasere inntekter og formuesverdier til gardbrukere.

1.2 Tidligere studier av risiko i skologisk jordbruk

Det er publisert et stort antall internasjonale arbeid om risiko i jordbruket, se f.eks.
Just og Pope (2002), Just (2003) og Hardaker ¢ a/. (2004a) for en oversikt. Tidligere
studier av risiko og risikohandtering ved ekologisk jordbruk har vert, sa vidt vi
kjenner til, fravaerende i Norge. Ved oppstarten av prosjektet ble det heller ikke
funnet mange studier i andre land, men noen fa studier er kommet til etter den tid.

Okologisk jordbruk, som skiller seg fra konvensjonell drift ved sin storre
avhengighet av naturprosesser i okosystem, kan gjore okologiske brukere mer utsatt
for visse typer risiko og det kan stilles andre krav til 4 handtere risiko. For eksempel
kan restriksjoner pa bruk av kjemiske plantevernmidler, lettloselig mineralgjodsel,
legemidler av syntetisk opprinnelse, innkjop av for og dyr m.m. gi et annet omfang
av produksjonsrisiko. Avgrensingene utelukker en del vanlig brukte strategier for a
styre risiko 1 konvensjonelt jordbruk. @kologiske brukere blir i stedet mer avhengig
av 4 forstd og arbeide i lag med naturen gjennom tiltak som f.eks. vekstskifter,
mekanisk ugrasbekjemping, biologisk plantevern og dyrehelsehandtering. Dessuten
kommer mer av inntektene fra tilskott ved okologisk drift. Dette bidrar til a
stabilisere inntektene, men samtidig er prisutviklinga for ekologiske varer usikker.
Politisk risiko (lovregler, tilskott m.v.) i ekologisk drift kan ogsa avvike fra det
konvensjonelle.

Flere studier i Nord-Amerika har sammenliknet inntektsrisiko i gkologiske og
konvensjonelle driftssystem ved plantedyrking (Mahoney e# al., 2004; Smith ez al.,
2004; Pimentel et al, 2005). Data ble hentet fra langvarige systemforsok ved

" Hardaker ez al. (2004a: 5) definerer usikkerhet som ufullstendig kunnskap og risiko som usikre
konsekvenser, serlig ugunstige utfall. A ta risiko betyr derfor at en utsetter seg for muligheter
for tap.
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forseksstasjoner og studert med stokastisk dominansanalyse. Undersokelsene viste
bedre forventet inntjening i okologisk enn i konvensjonell drift ved gjeldende pris-
tillege. Smith e a/ fant sterst inntektsvariasjon i de okologiske driftssystema,
Mahoney ¢ al. kunne ikke pavise noen risikoforskjeller, mens Pimentel ez al.
rapporterte storst inntektsvariasjon 1 det konvensjonelle systemet. Uten gkologiske
pristillegg ble det oppgitt samme (Mahoney ef al) eller ligere (Smith e al. og
Pimentel e al.) lonnsomhet i okologisk enn 1 konvensjonell drift.

Hirschi (2000) undersokte hvorvidt en kan tjene pa a dyrke bade okologiske og
konvensjonelle vekster pa et bruk, ved 4 utnytte at avlingene i de to driftssystema
neppe svinger helt i takt. En optimeringsmodell som maksimerer naverdi av sikker-
hetsekvivalenter” ble utviklet. Konvensjonelle og okologiske vekstskifter i
Midtvesten av USA ble undersokt ved forskjellige risikoholdninger til gardbruker.
Variasjonen 1 lonnsomhet var storst ved okologisk dyrking, men okologisk dyrking
inngikk til dels i driftsopplegget for brukere med lag risikoaversjon. Med stigende
risikoaversjon ble innslaget av okologisk dyrking mindre.

Waibel ez al. (2001) vurderte rentabilitet ved konvensjonell og okologisk eple-
dyrking i Tyskland. Tradisjonell investeringsanalyse under sikkerhet viste best lonn-
somhet ved okologisk dyrking. Konklusjonen var uendret, dersom en tok hensyn til
risiko ved hjelp av stokastisk simulering. Ved okologisk dyrking var valg av rett sort
viktig for a kontrollere plantesjukdommer samt 4 oppna hege eplepriser. Videre var
det gunstig a spre risiko ved a dyrke flere sorter i stedet for fa.

I USA er det arrangert gruppeintervjuer med okologiske produsenter for a
undersoke hvordan de vurderte ulike risikokilder og styringsstrategier (Hanson ez
al., 2004). Forurensing av okologisk produksjon fra genmodifiserte vekster ved
konvensjonell dyrking i nabolaget (ogsa utenfor eventuelle buffersoner) ble sett pa
som en saxrlig alvorlig risikokilde. Innblanding kunne fore til tap av sa vel salgsinn-
tekter som okologisk godkjenning. Mange fryktet at rask vekst i det okologiske
jordbruket skulle fore til fallende okologiske pristillegg i markedet, samt at nisje-
markeder raskt kunne forsvinne. God agronomi, dyrking av flere vekster og salg
gjennom flere markedskanaler ble nevnt som viktige strategier for 4 handtere risiko.

De fa studiene i den internasjonale litteraturen viste et tydelig behov for mer
risikoforskning innenfor ekologisk jordbruksproduksjon. Sxrlig gjaldt dette innen
husdyrholdet og ved brukssituasjoner med kombinert plante- og husdyrproduksjon,
hvor det ikke ble funnet noen studier for dette prosjektet ble satt i gang.

1.3 Mali prosjektet

Hovedmalet i det trearige prosjektet har vart 4 oke kunnskapen om risiko og risiko-
handtering innenfor ekologisk jordbruksproduksjon i Norge.

Med utgangspunkt i hovedmailet ble folgende delmal skissert i prosjekt-
beskrivelsen:

* En sikkerhetsekvivalent svarer til et sikkert belap med same nytte som forventet nytte til det
usikre alternativet (Hardaker ez a/., 2004a).
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1. Belyse omfang av risiko, spesielt avlings-, avdratts-, dyrehelse-, pris- og inntekts-
risiko knyttet til okologisk gardsdrift.

2. Belyse hvilke strategier okologiske produsenter nytter for a handtere risiko.

3. Utvikle gardsmodeller for 4 analysere okonomisk optimal tilpassing ved usikker-
het i okologisk jordbruk.

Prosjektet har belyst disse delmala. I tillegg har prosjektet gitt informasjon om
viktige forhold som ikke ble nevnt i de opprinnelige delmala. Dette gjelder for-
skjeller 1 driftspraksis og holdninger hos tidlige og nye okologiske brukere,
potensialet for omlegging til okologisk drift samt drift og ristkooppfatninger hos
heltids- og deltidsbrukere.

1.4 Oppbygging av rapporten

Denne rapporten bestir av to deler: en samlerapport og en rekke vedlegg. Etter
dette innledningskapitlet har samlerapporten tre hovedkapitler. De tre hoved-
kapitlene skal gi ei innfering i opplegg for undersokelsene samt en oversikt over og
sammendrag av resultat fra de arbeid som er utfort i prosjektet. Kapittel 2 beskriver
datakilder og metoder som er nyttet i prosjektet. I kapittel 3 presenteres og droftes
viktige resultat fra prosjektet. Til slutt, i kapittel 4, konkluderer og oppsummerer vi
resultat og kommer med forslag til videre forskning. Kapitlene 2—4 er skrevet pa
grunnlag av de vitenskapelige utgivelsene i prosjektet. Ved slutten av under-
kapitlene henvises det til videre lesing om emnet i vitenskapelige utgivelser og
eventuell anna publisering i prosjektet.

Vedlegga beskriver mer detaljert materiale, metoder, resultat og diskusjoner i de
enkelte deler av prosjektet. Vedlegga bestar av internasjonale vitenskapsartikler fra
prosjektet, noen forelopig upubliserte artikler og utvalgte populerartikler. En full-
stendig oversikt over vitenskapelige utgivelser og anna publisering i prosjektet samt
sporreundersokelsen er ogsa vedlagt.
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2 Opplegg for underspkelsene

2.1 Innledning

For a belyse delmala i prosjektet krevdes ulike typer data og en rekke forskjellige
analysemetoder. I dette kapitlet skal vi kort presenterte opplegg for undersokelsene.

I Norge visste en lite om hva gardbrukere ansa som de viktigste kilder til risiko
og hva de gjor for 4 deve med risiko». Kunnskap om disse forholda er imidlertid
viktig, fordi de valg gardbrukere gjor avhenger av hvilke ristkooppfatninger de har,
uavhengig av eventuelle «ekspertrad». I prosjektet ble det lagt stor vekt pa a under-
soke risikooppfatninger ved hjelp av en sporreundersokelse. Forst beskrives data og
utvalg av bruk i sperreundersokelsen, samt kort om hvordan dette materialet ble
analysert.

Deretter beskrives en programmeringsmodell for 4 analysere optimal tilpassing
under usikkerhet ved okologisk mjolkedrift. Til slutt omtales en simuleringsmodell
for a ssmmenlikne risiko 1 driftssystem ved plantedyrking.

2.2 Spoerreundersokelse om risiko i jordbruket

2.2.1 Data og type sporsmal

Forste halvar 2003 ble det gjennomfert en sporreundersokelse om risiko i
jordbruket. Gardbrukerne ble stilt spersmil om hva de oppfattet som de viktigste
kilder til risiko, hva de gjorde for a deve med risiko» og hvilken risikovilje de hadde.
Videre ble det spurt om emner som malsettinger med gardsdrifta, motiv for a drive
okologisk eller konvensjonelt, planer for gardsdrifta, oppfatninger av miljokvaliteter
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ved okologisk 1 forhold til konvensjonell drift, helsehandtering i mjoelke-
produksjonen, arbeidsforbruk, sosioskonomiske forhold m.v. De fleste sporsmala
var lukket. Sporreskjemaet med folgebrev finnes i vedlegg 14.

Data fra produksjonstilskottsregisteret til Statens landbruksforvaltning og Hus-
dyrkontrollen inkludert helsekortordninga ble koblet med sporreundersokelsen.

2.2.2 Utvalget

Utvalget 1 sporreundersokelsen ble avgrenset til mjolkebonder og plantedyrkere.
Mjolkeprodusentene matte ha minst fem mjolkekyr. Plantedyrkerne skulle ha minst
10 daa korn, eller minst 5 daa potet eller minst 2 daa med greonnsaker, frukt eller
bzr samt vere uten mjolkekyr.

Sperreundersokelsen ble sendt til et representativt utvalg av konvensjonelle
mjolkeprodusenter (#=616) og planteprodusenter (#=611). Alle kontrollerte og
godkjente okologiske mijelkeprodusenter (#=245) og planteprodusenter (#=212)
tikk tilsendt sporreskjemaet. Det ble gjennomfert to purrerunder, forst med et
paminningskort, deretter ved a sende hele sporreundersokelsen pa nytt. Nesten

1700 sporreskjema ble sendt ut per post, og mer enn 1 000 utfylte skjema kom
tilbake.

2.2.3 Statistiske analyser

I prosjektet ble det nyttet flere statistiske tilnaerminger for 4 analysere det rikholdige
datasettet. Variablene ble forst analysert ved hjelp av enkel, beskrivende statistikk
som gjennomsnitt og standardavvik for metriske variable og tabelloppsummeringer
for kategoriske variable.

Noen analyser og arbeid har beskrevet og sammenliknet ulike grupper av
respondenter ved hjelp av uni- og bivariate analyser. En svakhet med denne typen
statistiske analyser er at de ikke klarer a fange opp komplekse sammenhenger
mellom et stort antall variable (Hair ez /., 1998; Spicer, 2005). Bruk av multivariate
teknikker kan redusere denne begrensinga, og i flere av arbeida ble det gjort.

Noen multivariate analyser (faktoranalyser) ble utfort for 4 summere informa-
sjonen i et stort antall variable 1 faerre faktorer. Multiple (minste kvadraters metode
og logistiske) regresjonsanalyser ble utfort for 4 undersoke sammenhenger mellom
responsvariable og aktuelle forklaringsvariable.

Hvilke tilnzerminger som er nyttet, er beskrevet i de enkelte arbeid. I noen av
artiklene er ogsa et teoretisk eller konseptuelt rammeverk for undersokelsen
utarbeidet og beskrevet.

2.3 Programmeringsmodell

En matematisk programmeringsmodell ble utviklet for a analysere optimal tilpas-
sing under usikkerhet pa okologiske mjolkebruk. Analysemodellen er av typen
diskret stokastisk programmering (Cocks, 1968), den optimerer produksjons-
kombinasjoner (portefoljevalg), tillater produksjons- og prisrisiko, muliggjor at
beslutninger tas to ganger underveis i produksjonsprosessen (to steg, se Figur 2.1)
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og tar hensyn til gardens ressursbegrensinger. Videre ble det tatt hensyn til karakte-
ristiske biologiske og institusjonelle trekk ved okologisk mjolkedrift, regelverket for
okologisk jordbruksproduksjon inkludert. Modellen maksimerer forventa nytte ved
ulike holdninger til risiko hos gardbrukeren.

Modellen er en drsplan med start om varen. Beslutninger i steg 1 er antall kyr
(ved ulike avdrattsniva) og kviger i besetninga, hvordan arealet skal fordeles pa de
forskjellige vekstene (beite, eng til surfor og bygg) og bruk av husdyrgjedsel
(ilustrert grafisk i Figur 2.1). Antall kyr kan ikke endres i lopet av aret. Modellen tar
hensyn til biologiske responssammenhenger som forholdet mellom tilfersel av hus-
dyrgjodsel og foravlinger og forholdet mellom tilfersel av for til kyr og mjolke-
avdratt.

Endelige
utfall

— :l

Opprinnelig plan, ik
buskap ogavdrétt

\ H-_""'“E-HH_%_ Grovfér- og Endelige
Opprinnelig plan;m'"'“'wh_w,- korndyrking Juster plan ik utfall
plantedyrking =X ' V\'\

.

Figur 2.1 Modellering av tilpassing under usikkerbet pd okologiske mjolkebruk

Kilde: Flaten og Lien (2006)

Faktiske foravlinger blir ikke kjent for avlingene er i hus om hesten. I modellens
steg 2 kan driftsopplegget for resten av dret justeres som en respons pa hvor store
toravlingene ble (se Figur 2.1). For hver avlingstilstand ble det reknet ut hvor
mange oksekalver det lonte seg 4 beholde over vinteren samt hvor mye for en
matte kjope og selge.

Paneldata fra okologiske mjelkebruk i driftsgranskingene til NILF i perioden
1993-2002 ble nyttet for a berekne historisk samvariasjon i de usikre variablene.
Niva og variasjon for de usikre variablene ble basert pa subjektive ekspertanslag.
Usikre variable var inntekter fra mjolke- og kjottproduksjonen samt foravlingene.
Den historiske variasjonen ble bereknet innen bruk mellom ar. For bade korn- og
grovforavlinger ble det reknet med tre typer forir: gode, normale og svake. Dette
ga i alt ni tilstander av avlingskombinasjoner. Analysene viste sma avlingsforskjeller
mellom gode og darlige ar. For inntektsvariablene ble det reknet med ti tilstander.
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2.4 Simuleringsmodell

En simuleringsmodell ble spesifisert for a sammenlikne risiko ved ekologiske,
integrerte’ og konvensjonelle driftssystem i planteproduksjonen. Avlingsdata fra
systemforsoka med akervekstene korn og potet ved Planteforsk Apelsvoll
forskingssenter for perioden 1991-1999 ble benyttet. Disse ble supplert med blant
annet priser og tall for arbeidsbehov fra andre datakilder. Bruk pa 400 daa ble
konstruert for hvert av driftssystema.

Simuleringsmodellen tar hensyn til usikkerhet i avlingsniva og pris for de enkelte
vekster innen hver av de tre driftssystema. Videre tar modellen hensyn til samvaria-
sjon mellom de usikre variablene i modellen (for eksempel om bygg- og havre-
avlinger 1 ett driftssystem har en tendens til 4 vaere gode eller darlige i det samme
aret).

Nar forsoksdata benyttes 1 risikoanalyser, er fi dataobservasjoner et velkjent
fenomen. Fa dataobservasjoner medforer at de empiriske sannsynlighetsfor-
delingene for de usikre variablene i modellen blir urealistisk «sagbladprega» (dvs.
ujamne og lite glatte). Dersom flere observasjoner hadde vart tilgjengelig, ville
sannsynlighetsfordelingene ha vart glattere. Simuleringsmodellen tar hensyn til
problemet med fa dataobservasjoner, ved at det ble utviklet en glatterutine. I
simuleringene ble denne benyttet for a glatte jamne ut sannsynlighetsfordelings-
kurvene, illustrert 1 Figur 2.2.
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0,00 & ‘ ‘ ‘
0 2000 4000 6000 8000

Avling, kg per ha (Y)

Glattet - -a- - Empirisk
Figur 2.2 Empirisk og glattet kumulativ sannsynlighetsfordeling for avling per hektar

Kilde: Lien et a/. (2006)

° Integrert produksjon bygger pia en kombinasjon av flere prinsipp, som for eksempel
vekstskifte, tiltak mot avrenning, bruk av spreytemidler i forhold til skadeterskler og mineral-
gjodsel tilpasset vekstenes behov (Morris og Winter, 1999).
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Sannsynlighetsfordelinger for gardbrukers inntekt 1 de tre driftssystema ble
bereknet ved hjelp av simuleringsmodellen. Enkelte gardbrukere er mindre positive
til 4 ta risiko enn andre. Dette har betydning for hvordan gardbrukerne vil rangere
driftssystema, eller rettere sagt hvordan de vil rangere sannsynlighetsfordelingene
for inntekt i driftssystema. En metode som rangerer sannsynlighetsfordelinger av-
hengig av brukers holdning til risiko ble benyttet (Hardaker e7 /., 2004b). Denne til-
nerminga gjorde det mulig 4 sammenlikne driftssystem ved forskjellige holdninger
til risiko.

2.5 Videre lesing

Beskrivelse av materiale og metoder for arbeida som bygger pa sperreunder-
sokelsen finnes 1 de enkelte vitenskapsartiklene (vedlegg 1 — vedlegg 8).
Programmeringsmodellen er nzrmere beskrevet i artikkelen «Stochastic utility-
efficient programming of organic dairy farms» (vedlegg 10). Flere detaljer om
simuleringsmodellen er presentert i artikkelen «Comparison of risk in organic,
integrated and conventional cropping systems in Eastern Norway» (vedlegg 12).
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3 Resultat og diskusjon

3.1 Innledning

I dette kapitlet presenteres og droftes resultat fra prosjektet. Resultata i kapitlene
3.2-3.5 bygger pa sporreundersokelsen. I kapittel 3.2 sammenliknes risitkoopp-
fatninger, driftsopplegg og malsettinger m.m. hos okologiske og konvensjonelle
brukere. Kapittel 3.3 undersoker om de nye okologiske mjolkeprodusentene skiller
seg fra de som la om tidligere. I kapittel 3.4 vurderes potensialet for omlegging til
okologisk drift i Norge. Forskjeller mellom deltids- og heltidsbrukere behandles i
kapittel 3.5.

I kapittel 3.6 beskrives resultat fra modellen som vurderer tilpassing under
usikkerhet ved okologisk mjelkedrift. Resultat fra simuleringsmodellen presenteres i
kapittel 3.7.

3.2 Sammenlikning av konvensjonelle og ekologiske brukere

3.2.1 Brukerne og gardsbruka

De okologiske mjolkebruka i sporreundersokelsen hadde i gjennomsnitt et storre
jordbruksareal enn de konvensjonelle (Tabell 3.1). Besetningene var om lag like
store, men de okologiske kyrne ble tildelt mindre kraftfér og de mjolket mindre.
Arbeidsinnsats og brukers alder var omtrent lik pa de konvensjonelle og okologiske
mjolkebruka. Dkologiske brukere hadde studert i flest ar, og flere av dem hadde
landbruksutdanning.
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Okologiske planteproduksjonsbruk i utvalget hadde et mindre jordbruksareal
enn de konvensjonelle, flere av dem hadde husdyr, og de brukte i gjennomsnitt mer
enn en tredjedel av arealet til forproduksjon (Tabell 3.1). Flere okologiske enn
konvensjonelle planteprodusenter hadde hogere utdanning. Det samme gjaldt for

landbruksutdanning.

Tabell 3.1 Gjennomsnittstall fra gardshruk i sperreundersgkelsen (utvalget) sammenliknet
med 2002-data fra produksjonstilskottsregisteret (Norge)
Konvensjonell Okologisk

Utvalget Norge Utvalget Norge
Bruk med mjolkeproduksjon:
Antall arskyr 16,0 14,7 16,4 15,9
Areal, daa 245 221 294 281
Avdratt, kg mjelk per arsku 6193 6150 5119 5070
Kraftfér, FEm" per arsku 1649 1706 887 866
Arbeid, arsverk 2,1 - 2,1
Utdanning, %? 17/70/10/3 —  6/55/22/17
Landbruksutdanning, % b9 — 77 -
Brukers alder, ar 48 52 47 52
Bruk med planteproduksjon:
Areal, daa 234 209 208 229
Bruk med husdyr, %® 22,4 20,2 56,0 51,0
Korn- og oljevekster, % av arealet 86,3 84,1 474 57,6
Eng, % av arealet 1,6 9,3 41,3 34,5
Potet, % av arealet 3,2 3,8 1,5 2,4
Arbeid, arsverk 1,0 - 1.1 -
Brukers alder, ar 50 55 50 56
Utdanning, %? 12/50/20/14 - 11/39/29/21 —
Landbruksutdanning, % 52 - 69 -

1) FEm = forenheter mjolk
2) Grunnskole | videregaende skole | hagskole | vitenskapelig hagskole eller universitet
3) Inkluderer bruk med kjottfe, hester, fjorfe, griser, sauer og geiter

Kilder: Koesling et a/. (2004) og Flaten et a/. (2005)

3.2.2 Mal med gardsdrifta

Fra ei liste med 14 mal med gardsdrifta skulle gardbrukerne velge inntil fem mal
som mest viktig. Tabell 3.2 viser rangering av de mest nevnte mala.

Det var tydelige forskjeller mellom okologiske og konvensjonelle brukere. For
konvensjonelle produsenter var de klart viktigste mala 4 ha en sikker og stabil
inntekt samt a produsere mat av god kvalitet. Det viktigste malet for ekologiske
brukere var 4 drive miljovennlig og bzrekraftig (inkludert 4 ta vare pa kulturland-
skapet) foran det 4 produsere mat av god kvalitet. Storst mulig inntekt ble rangert

22

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



ganske lagt, og lagest blant de okologiske brukerne. Mjolke- og planteprodusentene
hadde temmelig sammenfallende syn pa mal med gardsdrifta.

Tabell 3.2  Rangering av de viktigste mala med gardsdrifta

Mjolkeproduksjon Planteproduksjon

Mal Okologisk Konv. Okologisk Konv.

Beerekraftig og miljovennlig drift, landskapshensyn 1 6 1
Produsere mat av god kvalitet

Sikker og stabil inntekt

Trivsel, oppvekstvilkar for barn, tid til familien
Ha et sjplstendig arbeid

Forbedre garden til neste generasjon

N ol ON
Gl W =N
DT WwN
S~ oOOwWw =N

Kilder: Koesling et a/. (2004) og Lien et a/. (2004)

Sporreundersokelsen indikerte, i samsvar med tidligere undersokelser i andre land
(f.eks. Gasson et al., 1988; Willock et al, 1999; Bergevoet et al., 2004), at gard-
brukerne har flere mal med gardsdrifta, og ikke ett ensidig mal om hegest mulig
inntjening som ofte blir antatt i skonomisk teori og analyse.

3.2.3 Vilje til & ta risiko

De okologiske mjolkeprodusentene ansa seg sjol til a vaere mer villige til 4 ta risiko
enn sine konvensjonelle kolleger (Figur 3.1). Det samme forholdet ble ogsa funnet
hos planteprodusentene. Eller sagt pa en annen mate: okologiske produsenter ser
pa seg sjol som villige til 4 satse pa noe nytt, men som samtidig har storre risiko. Pa
denne maten kan okologiske gardbrukere vaere mer innovative og nyskapende.
Analyser av faktisk brukeratferd i andre land har ogsa vist mindre risikoaversjon
blant ekologiske enn konvensjonelle brukere (Gardebroek, 2002).
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Konvensjonell

@kologisk

Prosent
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1 2 3 4 5 6 7

Helt uenig Helt enig

‘El ... produksjon ® ... marked O ... finansiering og investering ‘

Figur 3.1 Konvensjonelle og okologiske myjolkeprodusenters prosentvise fordeling av risikovilje.
Svar pa egenvurdering av vilje til a ta risiko innen bhv. produksjon, marked og
finansiering og investering pa en skala fra 1(helt uenig) til 7 (helt enig)

Kilde: Flaten et a/. (2005)

3.2.4 Risikokilder

Gardbrukerne skulle angi hvor viktig de oppfattet vesentlige risikokilder for brukets
framtidige inntekt. Mjolkebondene vurderte usikkerhet om tilskottsordninger som
viktigst, uansett konvensjonelt eller gkologisk driftssystem (Tabell 3.3). Usikkerhet
om mjolkeprisen kom pa andreplass. Hos plantedyrkerne skaret usikkerhet om
produktpriser hogest, foran avlingsvariasjoner. Mange okologiske bender var opp-
tatt av usikkerheten ved tilskotta til den ekologiske driftsformen.

Pris og tilgang pa leiejord, usikkerhet om familieforhold og lanemuligheter ble
sett pa som lite viktige risikokilder. Mjolkebondene rangerte ogsa variasjon i
mjolkeavdritt og produksjonssjukdommer (mastitt, ketose, osv.) langt nede.
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Tabell 3.3 Rangering av de viktigste risikokildene

Mjolkeproduksjon Planteproduksjon
Risikokilde Okologisk Konv. Okologisk Konv.
Tilskottsordninger 1 1 4 4
Mjolkepris 2 2 - -
Tilskottsordninger til okologisk drift 3 - 3 -
Skatte- og avgiftspolitikk 6 3 8 3
Priser pa planteprodukt 16 17 1 1
Salgsavlinger i planteproduksjonen 15 23 2 2

Kilder: Koesling et a/. (2004) og Flaten et a/. (2005)

Konvensjonelle brukere vurderte priser pa driftsmidler og anleggsmidler som storre
risikokilder enn de okologiske. Denne forskjellen skyldes trolig at ekologiske
driftssystem nytter mindre av innkjopte driftsmidler. Flere konvensjonelle enn
okologiske mjolkeprodusenter var opptatt av usikkerhet om regelverk vedrerende
dyrevelferd. Mindre frykt hos de okologiske brukerne kan skyldes allerede strenge
krav til dyrevelferd i ekologisk dyrehold. Antakelig pavirket usikkerhet knyttet til
den kommende dyrevelferdsmeldinga (Landbruksdepartementet, 2002) vurder-
ingene. Konvensjonelle planteprodusenter var mer bekymret for varierende
produktpriser enn de okologiske.

De okologiske produsentene var meget opptatt av risikokilder tilknyttet vilkar
for ekologisk drift: tilskott til ekologisk drift, merpris for ekologiske produkt og
regelverk for okologisk drift. Av disse ble usikkerheten om tilskottsordningene
oppfattet som storst. Den relativt store betydningen av forandringer i det
okologiske regelverket, kan ses 1 sammenheng med at regelverket har vart under
utvikling og er blitt endret flere ganger de siste 10-15 ara.

Politikk ble oppfattet som viktigste risikokilde, faktisk viktigere enn for-
brukernes ettersporsel, risiko for dyre- og plantesjukdommer, og den uunngaelige
risikoen knyttet til darlig ver. Politisk risiko handlet om mer enn usikre priser og
tilskott. Skatte- og avgiftspolitikk, mjelkekvoteregelverk, dyrevelferdskrav, miljo-
krav, osv. ble ogsd rangert hogt. Mange gardbrukere papekte pa eget initiativ
internasjonale forhold (EU og WTO) som viktige risikokilder. Bruksstorrelse, alder,
utdanning og lokalisering betydde lite for hvor viktig gardbrukerne oppfattet
politisk risiko. Med okende andel kornareal ble plantedyrkere mer opptatt av
politisk risiko.

Blant anna fordi jordbruksdrift er risikofylt, har myndighetene i mange land gatt
inn med tiltak for 4 stabilisere jordbruksinntektene. Disse tiltaka har redusert
markeds- og produksjonsrisikoen, men det et paradoks at politisk risiko oppfattes
som den viktigste risikokilden for framtidig inntekt.

Hogt stotteniva og betydelige reguleringer er ikke ensbetydende med stor politisk
risiko. Men i1 kombinasjon med mangel pa langsiktighet, stabilitet og forutsigbarhet
kan landbrukspolitikken bli oppfattet som en viktig risikokilde. Internasjonalt press
om avregulering, friere flyt av mat over landegrensene og tilherende frykt for kutt i
jordbruksstotten og forverret gkonomi er en annen forklaringsfaktor. Videre forer
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langvarige politikkendringer til storre risiko enn ar til ar variasjoner i markeder og
vekstforhold, fordi mange darlige ar pa rad kan forirsake store inntektstap, eien-

deler kan miste verdi og driftsskonomien kan ramle fullstendig sammen (Just,
2003).

3.2.5 Risikohandtering

Gardbrukerne skulle vurdere viktigheten av en rekke tiltak for 4 handtere risiko.
Vurdering av tiltak for 4 handtere risiko var mer lik for ekologiske og konvensjo-
nelle brukere enn oppfatning av risikokilder. God likviditet/betalingsevne (for 4
kunne betale rekninger ved forfall) ble vurdert som det viktigste tiltaket for a
handtere risiko. Mjolkebondene hadde forebygging av husdyrsjukdommer pa
andreplass, mens plantedyrkerne ville forebygge sjukdommer og skadedyr hos
planter. Andre viktige tiltak var kjop av landbruksforsikring samt a produsere til
lagest mulig kostnad.

Tabell 3.4  Rangering av de viktigste strategier for a handtere risiko

Mjolkeproduksjon Planteproduksjon
Strategi Okologisk Konv.  Okologisk Konv.
God likviditet 1 1 1 1
Forebygge husdyrsjukdommer 2 2 9 12
Kjop av landbruksforsikring 3 3 3 4
Produsere til lagest mulig kostnad 5 4 5 o
Forebygge skadedyr og plantesjukdommer 7 8 2 2
God soliditet 9 7 10 3

Kilder: Koesling et a/. (2004) og Flaten et a/. (2005)

Organisering av bruket som aksjeselskap, investeringer utenfor bruket og 4 ha
ekstra maskinkapasitet ble sett pd som de minst viktige strategiene for 4 handtere
risiko.

Flere konvensjonelle enn okologiske mjolkeprodusenter la vekt pa bruk av
veterinaere radgivingstjenester, fellestiltak for a redusere prissvingninger (for
eksempel ved 4 delta i landbrukssamvirke) samt god soliditet (dvs. lite gjeld og stor
formue/egenkapital). For okologiske plantedyrkere var fleksibilitet og allsidighet 1
driftsopplegget viktigere enn for de konvensjonelle. Konvensjonelle plantedyrkere
oppfattet god soliditet og investeringer utenfor bruket som viktigere enn de
okologiske.

De som var mest bekymret for politisk risiko var mest opptatt av okonomiske
tiltak som a ha god likviditet og soliditet samt 4 produsere til lag kostnad. Andre og
mer kreative mater 4 handtere politisk risiko enn de som ble undersokt kan vare
nodvendig (Miller ef al., 2004). Uansett har den enkelte bonde liten «styring» med
politiske beslutninger, og det er ikke mulig 4 forsikre seg mot endringer i politiske
vilkar for jordbruksdrift. Men kanskje de kan samhandle med yrkeskolleger for a
pavirke politikken i en mer stabil og forutsigbar retning?
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3.2.6 Kan politikken gjores mer forutsighar?

Neringsutovere ma rekne med 4 leve med en viss politisk risiko. Men opp-
fatningene om stor politisk risiko, som undersokelsen tyder pa, bidrar neppe til en
best mulig ressursbruk i naeringa. Og usikkerhet om framtidige politiske vilkar
bidrar til 4 dempe investeringer i kapitalkrevende, irreversible utbyggingsprosjekt
(Pietola og Myers, 2000).

Kan det gjennomfoeres tiltak for a gjore politikken mer forutsigbar? Sporre-
undersokelsen gikk ikke inn pa det feltet. Men hvis det er onskelig 4 moderere
politiske risiko for nzringsutevere, synes det nedvendig med langsiktige, stabile og
forutsigbare vilkar for neringsdrift. Politikere bor vaere forsiktig med hyppige, bra
og ustadige endringer i vilkar for jordbruksdrift. Tiltak som gir gardbrukere storre
sikkerhet om framtidige vilkar ber vurderes. Ett skritt 1 en mer forutsighar retning
kan vaere 4 ga over fra ettirige til flerarige jordbruksavtaler. Videre kan politikk-
endringer, f.eks. ved skjerpa dyrevelferds- eller miljokrav, varsles i god tid og pa en
mate som gjor at de passer inn i en normal investeringssyklus pa et gardsbruk.

3.2.7 Husdyrhelse og helsehandtering

Det var klare forskjeller mellom okologiske og konvensjonelle mjolkekubesetninger
med hensyn til oppfatninger av helseforhold til dyra i1 de to driftsformene, registrert
husdyrhelse og helsehandtering.

Omlag 80 % av de okologiske brukerne var uenige i at konvensjonell produksjon
fremmer dyrehelsa, mens bare 19 % av de konvensjonelle var uenige i dette
utsagnet. Mer enn 70 % av de okologiske brukerne mente at gkologisk dyrehold tar
bedre vare pa husdyras naturlige behov, mens bare 10 % av de konvensjonelle
brukerne var enige i dette.

For de fleste typer sjukdommer var det ferre registrerte behandlinger i de oko-
logiske besetningene (Tabell 3.5). For mjolkefeber, borbetennelse og brunstsynkro-
nisering kunne det ikke pavises noen forskjeller mellom okologiske og konven-
sjonelle besetninger. I okologiske besetninger var behandlingsfrekvensen for alle
sjukdommer bare 60 % av hva som ble funnet i de konvensjonelle besetningene.
Antall mastittbehandlinger bidro mest til forskjellen mellom driftsformene.

Flere okologiske enn konvensjonelle brukere brukte alternativ behandling (f.eks.
homeopati og naturmedisin), og de utforte oftere egenbehandling (f.eks. hyppig
utmjolking).

Begge gruppene oppgav at de ikke noterte all egenbehandling i helsekorta. Helse-
kortdataene var derfor ikke fullstendige, og de viste ikke det hele og sanne bildet av
sjukdomstilfeller og behandlinger i norske mjolkekubesetninger.
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Tabell 3.5 Gjennomsnittstall for helse- og reproduksjonsrelaterte variabler fra helsekort-
registreringer i konvensjonelle og pkologiske mjolkekubuskaper

Konvensjonell Okologisk Signifikans"
Geometrisk celletall, x1000/ml 117,7 126,4
Kalvingsintervall, dager 390 388
Utrangering, % av kyr 43,0 36,6 *
Behandling, alle sjukdommer, per 100 kyr 72,1 44,2 *
Beh., alle mastitter, per 100 kyr 30,7 17,7 *
Beh., akutte mastitter, per 100 kyr 19,5 11,7 *
Beh., kliniske mastitter, per 100 kyr 30,2 17,5 *
Beh., subkliniske mastitter, per 100 kyr 11,0 5,9 *
Beh., spenetrakk, per 100 kyr 2,9 1,3 *
Beh., mjolkefeber, per 100 kyr b,4 4,8
Beh., ketose, per 100 kyr 6,3 3,4 *
Beh., etterbyrd, per 100 kyr 2,8 1,8 *
Beh., barbetennelse, per 100 kyr 0,7 0,6
Beh., brunstmangel, per 100 kyr 2,4 0,6 *
Beh., brunstsynkronisering, per 100 kyr 04 0,2
Beh., eggstokkcyster , per 100 kyr 1,2 0,3 *

1) Signifikant forskjellig ifelge #-test ved p<0,05
Kilde: Valle et a/. (2005)

Nar helsekortdataene ble korrigert for hvor mange av sjukdomstilfella husdyr-
brukerne tilkalte veterinar til, var det bare forskjell mellom de to gruppene nar det
gjaldt forekomst av akutt mastitt, dvs. farre mastittbehandlinger i okologiske
besetninger (Tabell 3.6). Denne ulikheten forsvant nar det ble korrigert for
avdrattsniva. Det ser derfor ut til at faerre mastittbehandlinger i okologiske enn
konvensjonelle besetninger i sin helhet kan forklares med lagere mjolkeavdratt.
Resultata understreker behovet for kritisk 4 vurdere registerte helsedata ved

sammenliknende studier av sjukdomstilfeller 1 husdyrholdet.

Tabell 3.6 Gjennomsnittstall for helsevariabler fra helsekortordninga justert for andelen av

helseavvik som veterinar tilkalles til

Konvensjonell Okologisk  Signifikans"
Akutte mastitter, per 100 kyr 22,0 15,3 *
Mildere mastitter , per 100 kyr 125,3 108,3
Kroniske mastitter, per 100 kyr 51,5 43,1
Ketose, per 100 kyr 9,8 8,7
Mijolkefeber, per 100 kyr 6,0 5,8

1) Signifikant forskjellig ifelge #-test ved p<0,05
Kilde: Valle et al. (2005)
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Videre lesing

Sammenlikning av malsettinger, risikovilje, risikokilder, risikostyring i ekologisk og
konvensjonell mjolkeproduksjon er beskrevet 1 artiklene «Risk and risk manage-
ment in organic and conventional dairy farming: Empirical results from Norway»
(vedlegg 1) og «Comparing risk perceptions and risk management in organic and
conventional dairy farming: empirical results from Norway» (vedlegg 3). Den siste
artikkelen er mest grundig og fullstendig, men ogsd noe mer teknisk. Tilsvarende
emner i plantedyrking er beskrevet i artikkelen «Risk and Risk Management in
Organic and Conventional Cash Crop Farming in Norway« (vedlegg 2). Ei kort
populerframstilling finnes 1 kronikken «Uforutsigbar landbrukspolitikke» 1
Nationen 6. juli 2004  (http://www.nationen.no/meninger/Kronikk/-
article1173338.ece).

I artikkelen «Herd health, health management and animal welfare implications in
organic versus conventional dairy herds in Norway», se vedlegg 4, er forhold rundt
helsehandtering, registrerte behandlinger for sjudom i helsekortdatabasen og egen
helsehandtering i ekologisk og konvensjonell mjolkeproduksjon, gjort rede for i
detalj.

3.3  Skiller de nye pkoprodusentene seg fra den «eldre garden»?

Okologisk jordbruk er i vekst. Det meste av veksten skyldes at konvensjonelle
bonder legger om til okologisk drift, ofte stimulert av okte pristillegg i markedet og
ekstra tilskott till okologisk drift. Med ekt popularitet er det hevda at det okologiske
jordbruket star i fare for a miste identiteten sin og blir en del av det etablerte mat-
varesystemet, ved at okologisk driftspraksis og former for vareomsetning blir mer
lik konvensjonell produksjon, ogsa kalt «konvensjonalisering» (Guthman, 2004).

Det ble undersokt om trekk ved gardsdrifta, malsettinger, motiv for omlegging
og holdinger hos nyere okologiske brukere skiller seg fra de som var tidligere ute.
Produsentene ble delt inn i tre grupper etter omleggingstidspunkt: De som la om til
okologisk drift 1 1995 eller tidligere («den eldre garden»), de som la om i perioden
1996 til 1999 og de som la om 1 2000 eller senere (nykommerne). Undersokelsen
ble avgrenset til mjolkeprodusenter.

Gjennomsnittsalderen pa brukerne var 47 ir, og de hadde i gjennomsnitt 23 ar
med landbrukserfaring. Nykommerne var yngre og de hadde ferre ar med land-
brukserfaring enn de tidligere gruppene. Den eldre garden hadde mer utdanning
enn nykommerne.

Noen funn tydet pa ei mer pragmatisk drift hos nykommerne. Mange i1 den eldre
garden fulgte den okologiske grunnidéen med et allsidig plante- og husdyrhold og i
storre grad et sjolbergingshushold. Nykommerne var oftere spesialiserte mjolke-
produsenter. Samtidig féret de kyrne sterkest med kraftfor, kyrne mjolket mer og
ble oftere behandlet av veterinar mot sjukdom. Farre nykommerne enn de som var
tidligere ute med a legge om brukte alternativ veterinarmedisin.

Bedre lonnsomhet og ekstra tilskott til okologisk drift var ei mye viktigere driv-
kraft for 4 legge om blant nykommerne enn de andre (Figur 3.2). De som var
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tidligere ute med okologisk drift la storre vekt pa hensyn til miljo samt ekologisk
ideologi og filosofi. For eksempel svarte bortimot 70 % av nykommerne at miljo-
vennlig og barekraftig drift var et viktig mal, mens andelen hos den «eldre garden»
var hele 90 %. Malet om a ha nok fritid var viktigere blant nykommerne enn hos de
som var tidligere ute. Det samme gjaldt sterst mulig inntekt, et mal de tidligere
gruppene rangerte svaert lagt.

Produsere kvalitetsmat

Faglige utfordringer

Jordfruktbarhet, mindre forurensing

Ideologiske og filosofiske hensyn

Bedre Ignnsomhet
[ |

Ekstra tilskott til gkologisk drift
]

0 15 30 45 60 75
Prosent

I Eldre garde W 1996-1999 [ Nykommere

Figur 3.2 Viktige motiv for a legge om il okologisk drift, gruppert etter tidspunkt for omlegging.

Prosent brufkere som rangerte motivet som ett av de tre viktigste.

Kilde: Flaten et a/. (2006)

Andre funn tydet likevel pa en ganske lig grad av «konvensjonaliseringy.
Storstedelen av besetningene, ogsa blant de nye, hadde en lag til moderat mjolke-
avdratt. Sjol om bortimot 40 % av nykommerne la vekt pa ekonomi, var fortsatt
hensyn til miljo, berekraft og matvarekvalitet mer framtredende som malsettinger
og motiv for 4 legge om. Alle gruppene hadde et positivt syn pa miljokvalitetene
ved okologisk drift, men trua var sterkest i den eldre garden.

Tilstromminga av nye okologiske aktorer ser ut til 4 oke innslaget av
pragmatiske, okonomiske orienterte brukere. En ma rekne med spenninger mellom
disse og de tradisjonelle idealistene i synet pa hva som er «sunn» okologisk
gardsdrift, samt at de vil reagere forskjellig pa endringer i priser, landbrukspolitiske
tiltak og okologisk regelverk. Dersom ekonomien strammes til, ma det forventes at
de som bare legger om av okonomiske hensyn lettere gar tilbake til konvensjonell
drift enn de som er engasjert i storre deler av det okologiske verdigrunnlaget.
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Videre lesing

Resultat er nermere beskrevet i artikkelen «Do the new organic producers differ
from the ‘old guard’? Empirical results from Norwegian dairy farming» (vedlegg 5).
Ei kort popularframstilling finnes under oppslaget «Skil dei nye ekoprodusentane
seg frd den ’eldre garden’ pid nettsidene til NILF (http://www.nilf.no/For-
siden/Nn/2005/520050413-Okoprodusenter.shtml).

3.4 Potensialet for omlegging til okologisk drift

For 4 kunne na myndighetenes okologiske produksjonsmal ma mange gardbrukere
tinne det interessant a legge om til og opprettholde okologisk drift. Samtidig bor
ikke mange av de navaerende okologiske brukerne gi tilbake til konvensjonell drift.

De konvensjonelle brukerne ble spurt om de har planer 4 legge om til gkologisk
drift innen 2009. For 74 % av dem var det uaktuelt med okologisk produksjon, 4 %
uttrykte at de ville legge om hele eller deler av jordbruksareala, mens 18 % var
usikre pa hva de ville gjore. Bare 2 % av de okologiske bondene uttrykte at de ville
ga tilbake til konvensjonell drift.

I 2004 ble 3,3 % av jordbruksarealet drevet okologisk. Hvis 4 % av de konven-
sjonelle bondene (i 2003) virkelig legger om helt eller delvis, kan den okologiske
arealandelen oke til 6—7 %. Dersom myndighetenes mal om 10 % ekologisk jord-
bruksareal innen utgangen av 2009 skal nas, ma minst hver fjerde av de usikre legge
om. Samtidig kan ikke mange ga tilbake til konvensjonell drift. Det nyeste malet om
15 % av matproduksjonen som ekologisk innen 2015 synes mer besvearlig, siden det
vil kreve at minst halvparten av de usikre legger om.

For de som ville legge om til gkologisk drift var viktigste motiv: 1) bedre jord-
fruktbarhet og mindre forurensing, 2) interessante faglige utfordringer, 3) bedre
lonnsomhet og 4) ekstra tilskott til ekologisk drift. I forhold til de som allerede
drev okologisk var bedre lennsomhet og ekstra tilskott til ekologisk drift blitt
viktigere hensyn, mens produksjon av kvalitetsmat, ideologi og filosofi betydde
mindre (Figur 3.3). Viktigste motiv for a drive konvensjonelt hos de som utelukket
okologisk drift var muligheter for mer effektiv produksjon, bedre lennsomhet, en
mer stabil inntekt og merarbeidet ved ekologisk drift.

Det ble konkludert med at ensidig satsing pa ekonomiske tiltak som produk-
sjonstilskott og pristillegg neppe er tilstrekkelig for a fa nok brukere til a legge om,
slik at myndighetenes produksjonsmal kan nas. Malrettet innsats pa andre omrader,
inkludert veiledning om hvordan praktiske utfordringer ved okologisk drift kan
loses, ma ogsd vare pa plass. Siden ei omlegging krever tid og penger, er det viktig
at okonomiske vilkar og regelverk for drifta er forutsigbare.
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Motiv for gkologisk drift

Produsere kvalitetsmat
60

Jordfruktbarhet, mindre

e
Y

Mer stabil inntekt

Naturgitte forhold Faglige utfordringer

4x 7 Mindre helserisiko
gske og filosofiske

hensyn

Ekstra tilskott til gkologisk drift

Bedre lgnnsomhet

Mer dyrevennlig produksjon

‘—0— Potensielle —o— @kobgnder ‘

Figur 3.3 Motiv for okologisk drift hos okologiske brukere og de som uttrykte at de ville legge

om (potensielle). Prosent brufkere som rangerte motivet som ett av de tre viktigste.

Kilde: Koesling et a/. (2005)

Videre lesing

Resultata er nzermere beskrevet 1 artikkelen «Motives and potential for conversion
to organic farming in Norway» (vedlegg 6). Ei enklere framstilling kan leses i den
populervitenskapelige artikkelen «Hvem blir de nye okobendene? (vedlegg 7). Ei
kort framstilling er gitt i pressemeldinga «Jkt innsats ma til for 4 na ekologisk
arealmal» pa nettsidene til NORSOK
(http://www.norsok.no/presse/presse130705.htm).

3.5 Forskjeller mellom deltids- og heltidshrukere

En okende andel av norske gardsbruk drives pa deltid. Deltidsbrukerne ble stilt
sporsmal om motiv for 4 arbeide utenfor bruket. Videre ble driftspraksis, motiver
og risikooppfatninger pa heltids- og deltidsbruk sammenliknet.

For enslige ble det ansett som deltidsdrift hvis brukeren hadde minst 15 %
stilling utenfor bruket. For gifte eller ssmboende matte begge ha minst 15 % stilling
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utenfor bruket for at det skulle reknes som deltid. Om lag 57 % av plantebruka og
17 % av mjolkebruka ble kategoriserte som deltidsbruk.

Bade plante- og mjolkeprodusentene mente at de viktigste arsakene til 4 arbeide
utenfor bruket var 4 oke familiens inntekt samt a4 ha en mer stabil inntekt. Plante-
produsentene vurderte utnytting av ledig arbeidskapasitet hogere enn mjolke-
produsentene. Et onske om a arbeide med noe annet var lite viktig. Deltidsbondene
var yngre og hadde mer utdanning enn heltidsbondene.

Det ble avdekket betydelige forskjeller mellom heltids- og deltidsbrukere i mal
med gardsdrifta, risikooppfatninger og strategier for risikostyring. Det viktigste
malet med gardsdrifta for heltidsbonder og deltids planteprodusenter var a
produsere mat av god kvalitet, mens for deltids mjolkebonder var sikker og stabil
inntekt viktigst. A produsere mat av god kvalitet og forbedre garden til neste
generasjon var viktigere for heltids enn for deltids mjolkebender. Deltidsbrukere
med planteproduksjon var mindre opptatt av 4 ha et sjolstendig arbeid enn heltids-
brukere med planteproduksjon og mjelkeprodusenter.

Usikkerhet rundt tilskottsordninger og landbrukspolitikk var viktigste risikokilde
for begge typer mijolkeprodusenter. For planteprodusenter var pris- og avlings-
variasjon de hyppigst nevnte risikokilder.

A ha god likviditet, redusere/hindre sjukdommer og skadedyr var viktige tiltak
for a handtere risiko. Deltidsbrukere vurderte i mye storre grad enn heltidsbrukere,
arbeid utenom bruket som en strategi for a handtere risiko. For deltids plante-
produsenter var arbeid utenfor bruket den viktigste strategien for 4 redusere risiko.
Deltids- og heltidsbrukere hadde likevel ikke forskjellige oppfatninger av stotte-
ordninger og priser som risikokilder.

Deltidsbrukere, i motsetning til heltidsbrukere, ansa radgivingsapparatet og til
dels forsikringer som mindre viktige strategier for a handtere risiko. Arbeid utenfor
bruket var viktigste risikostrategi for planteprodusenter pa deltid. Flere deltids-
brukere enn heltidsbrukere hadde planer om 4 redusere gardsdrifta, noe som kan
vere nodvendig for 4 kunne klare en situasjon med flere jobber.

Videre lesing

Resultata er nermere beskrevet i artikkelen «Management and risk characteristics of
part-time and full-time farmers in Norway» (vedlegg 8). Ei populerframstilling om
de okologiske mjolkeprodusentene finnes i populerartikkelen «Hel- og deltid i
okologisk mjelkeproduksjon» (vedlegg 9).

3.6 Tilpassing under usikkerhet ved gkologisk mjelkedrift

Fra 25. august 2005 er hovedregelen 1 gkologisk mjolke- og kjottproduksjon 100 %
okologisk for. For den tid kunne det brukes inntil 15 % for av ikke-okologisk
opprinnelse til okologiske drovtyggere. Det nye regelverket vil direkte pavirke
prisen pa innkjopt for, siden okologisk kraftfor koster over ei krone mer per kg enn
tilsvarende konvensjonelt for. Modellen ble brukt til 4 undersoke hvordan
okologiske mjolkeprodusenter kan tilpasse driftsopplegg til det nye regelverket pa
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en mest mulig lonnsom mate, samt hvilke skonomiske konsekvenser en kan vente
seg.

Modellen fant optimal driftspraksis og ekonomisk resultat — for og etter kravet
om 100 % okologisk tor. To brukstyper, begge med en kvote pa 100 000 liter
mjolk, ble modellert. Det ene bruket disponerte 400 daa jord, det andre 220 daa.

For bruket pa 400 daa ble mjolkekvoten opprinnelig fylt med 21 kyr, hver med
en avdratt pa 5500 kg mjolk. Det ble tilfort mest husdyrgjodsel i byggikrene.
Oksekalvene ble beholdt over beitesesongen. De viktigste justeringene 1 steg to (om
hosten) var a selge noen oksekalver etter svake avlingsar, mens det ble solgt surfor
etter gode avlingsar. Det nye regelverket forte ikke til noen endringer 1 drifts-
opplegget, bortsett fra at 17 tonn innkjopt konvensjonelt kraftfér ble direkte
erstattet med innkjopt okologisk kraftfor.

I brukssituasjonen med mindre arealtilgang (220 daa) ble kvoten opprinnelig fylt
med 16 hogtytende kyr (7 000 kg). Kyrne ble tildelt mer kraftfor enn pa bruket med
400 daa, og opptaket av grovfoér ble lagere. Oksekalvene ble bare beholdt over
beitesesongen. Surfor ble kjopt inn i alle typer avlingsir, og mest i de svake.

Bruket pa 220 daa tilpasset seg det nye forkravet pa flere mater. Det lonte seg 4
gi kyrne mindre kraftfor og hver ku mijolket 400 kg mindre enn tidligere.
Endringene skyldtes dyrere okologisk kraftfor. Bare 93 % av mjelkekvoten ble
produsert. Bruket kjopte inn 9 tonn mindre kraftfér enn tidligere.

Sjol om de to brukstypene tilpasset seg det nye forkravet forskjellig, var de
okonomiske konsekvensene temmelig like. Begge fikk et inntektstap pa bortimot
20 000 kroner 1 aret ved at de ikke lenger kunne nytte inntil 15 % av foéret som
billigere ikke-gkologisk for. For 4 unnga hegt forbruk av dyrt ekologisk kraftfor,
ma ogsa gardbrukere passe ekstra pa kvaliteten pa grovforet og kalvingstida.

Videre lesing

Resultat fra anvendelsen av optimeringsmodellen pa det nye regelverket for ikke-
okologisk forandel finnes i artikkelen «Organic dairy farming in Norway under the
100 % organically produced feed requirement» (vedlegg 11). Ei kort popular-
framstilling finnes under oppslaget «@kologisk mijelkeproduksjon, tilpasning til
krav om 100 % okofér» pd nettsidene til NILF (http://www.nilf.no/For-
siden/Bm/2005/520050706-Okologisk.shtml).

3.7 Risiko i plantedyrkingssystem

Risiko ble antatt 4 vare et viktig forhold ved gardbrukers valg av driftssystem for
planteproduksjon. Det var grunn til 4 tro at driftsystema kunne gi forskjellig resultat
under samme varforhold. For eksempel kan restriksjoner 1 bruk av plantevern-
midler og lettloselig mineralgjodsel fore til et annet risikobilde i ekologisk sammen-
liknet med konvensjonell eller integrert drift. I tillegg kan mindre utvikla markeder
for okologiske varer gjore produktprisene mer ustabile.

Simuleringsstudien for et bruk med 400 daa bekreftet antakelsene. Konvensjo-
nell drift ga storst avlinger. Ved integrert drift var avlingene nar 90 % av det
konvensjonelle. Okologiske avlinger utgjorde bare 60-65 % av de konvensjonelle.
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Variasjoner i avlinger mellom ar var derimot storst ved okologisk dyrking, mens
konvensjonell og integrert drift 1a pa om lag samme niva.

Inntektsvariasjonen mellom ar var ogsa storst 1 det okologiske driftssystemet,
illustrert 1 Figur 3.4. Siden det okologiske driftssystemet viste den flateste sannsyn-
lighetsfordelinga for brukers nettoinntekt, var det storst okonomisk usikkerhet ved
okologisk drift. Men samtidig viser Figur 3.4 at okologisk drift ga best okonomisk
resultat 1 mer enn 75 % av ara.
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Figur 3.4 Simulerte kumulative sannsynlighetsfordelinger for drlig nettoinntekt (i kroner) i
driftssystema. Bruksstorrelse 400 daa

Kilde: Lien et a/. (2006)

Metoden for 4 sammenlikne driftsystema ved forskjellige holdninger til risiko ble
benyttet. Gitt naverende tilskottsordninger og ekologiske pristillegg, viste det seg at
okologisk produksjon var skonomisk mest gunstig under dyrkingsvilkar som ved
Apelsvoll. Dette gjaldt ogsa for brukere med sterk motvilje mot a ta risiko.

Integrert og konvensjonell drift hadde tilnermet samme okonomiske resultat.
Dette antydet at gevinsten ved hegere konvensjonelle avlinger kan bli utliknet av
sparte kostnader til jordarbeiding, gjedsel og plantevernmidler i et integrert
dyrkingssystem.

Sjol om navarende tilskottsordninger for ekologisk drift skulle bli knappet inn
pa eller falle bort, viste resultata at okologisk dyrking fortsatt var skonomisk fordel-
aktig. Dette gjaldt ogsa for brukere som sterkt misliker risiko. Falt ogsa de
okologiske pristillegga bort, ble okologisk drift klart mindre gunstig enn de to andre
systema.

Kombinasjonen av ligere og mer usikre avlinger, usikkerhet om framtidige til-
skottsordninger og pristillegg for ekologisk planteprodukter kan gjore at mange
gardbrukere reserverer seg mot 4 legge om til okologisk drift. Samla risiko ved
okologisk drift kan vare et anselig argument mot omlegging, sxrlig for lite risiko-
villige brukere.
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Videre lesing

Resultata er nzrmere beskrevet i artikkelen «Comparison of risk in organic,
integrated and conventional cropping systems in eastern Norway» (vedlegg 12). En
kort populerframstilling finnes under oppslaget «Risiko i ekologisk, integrert og

konvensjonell planteproduksjon» pa nettsidene til NILF (http://www.nilf.no/Fot-
siden/Bm/2005/S20050310-Risiko.shtml).
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4 Konklusjoner

Hovedmailet med dette prosjektet var 4 oke kunnskapen om risiko og risiko-

handtering innenfor okologisk jordbruksproduksjon i Norge.

Ut fra dreftingene i denne samlerapporten og de vedlagte artiklene kan vi trekke
tolgende konklusjoner:

e Tlere okologiske enn konvensjonelle brukere uttrykte vilje til 4 ta risiko.

e Politiske forhold ble oppfattet som alvorligste risikokilde for konvensjonelle sa
vel som okologiske brukere, viktigere enn forbrukernes ettersporsel, risiko for
dyre- og plantesjukdommer, og den uunngielige risikoen knyttet til darlig ver.
Politisk risiko handlet om mer enn usikre priser og tilskott: Skatte- og avgifts-
politikk, mjolkekvoteregelverk, dyrevelferdskrav, miljokrav osv. ble ogsa rangert
hogt. Brukssterrelse, alder, utdanning og lokalisering betydde lite for hvor viktig
gardbrukerne oppfattet politisk risiko. Plantedyrkere ble mer opptatt av politisk
risiko etter hvert som andelen kornareal okte. For 4 moderere politisk risiko
synes det viktig med langsiktige, stabile og forutsigbare vilkir for naringsdrift.

e Gardbrukerne vurderte god likviditet som det viktigste tiltaket for a handtere
risiko. A forebygge sjukdommer og skadedyr hos dyr og planter kom pa andre-
plass. Andre viktige tiltak var kjop av landbruksforsikring samt 4 produsere til lig
kostnad. De brukerne som var mest urolig for politisk risiko var mest opptatt av
okonomiske tiltak som 4 ha god likviditet og soliditet samt a produsere til lig
kostnad.

e Hogest rangerte mal med gardsdrifta for konvensjonelle brukere var 4 ha en
sikker og stabil inntekt samt 4 produsere kvalitetsmat. Viktigst for de okologiske
bondene var 4 drive miljovennlig og barekraftig (inkludert 4 ta vare pa kultur-
landskapet) foran det 4 produsere kvalitetsmat.

e (Okologiske mjolkekyr hadde farre registrerte sjukdomsbehandlinger enn
konvensjonelle kyr. @kologiske produsenter var mer aktive med egenbehandling
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enn de konvensjonelle, og flere av de okologiske brukerne benyttet alternativ
veterinermedisin. Egenbehandlinger ble ikke alltid notert i helseregistreringene.
Etter at det ble korrigert for forskjeller i helsehandtering mellom konvensjonelle
og okologiske brukere, var det ingen klare tegn pa at okologisk husdyrhold ga
helsegevinster. Det var farre mastittforekomster ved ekologisk drift, men dette
hadde direkte sammenheng med et ligere avdrattsniva hos okologiske kyr.

De nye okologiske mjolkeprodusentene hadde et mer pragmatisk syn pa eko-
logisk drift og filosofi enn de som var tidlig ute med 4 legge om. Driftsopplegget
hos nykommerne var mindre allsidig, og husdyrholdet ble drevet mer intensivt.
«Veteranene» la stor vekt pa miljghensyn, okologisk ideologi og filosofi. Hos de
nye okologiske brukerne var hensynet til bedre lonnsomhet og ekstra tilskott til
okologisk drift ei mye viktigere drivkraft for a4 legge om. Men flertallet av
brukerne, ogsd blant nykommerne, uttrykte et betydelig engasjement for den
okologiske driftsformen.

Fire prosent av de konvensjonelle brukerne uttrykte planer om 4 legge om hele
eller deler av garden til gkologisk drift innen 2009. Nesten 75 % utelukket 2
legge om, mens 18 % var usikre. For 4 kunne na 10 % okologisk jordbruksareal
innen 2009 ma alle med omleggingsplaner og hver fjerde av de usikre virkelig
legge om til gkologisk drift. Samtidig bor bare et fatall ga tilbake til konvensjonell
drift. Malet om 15 % av produksjonen som okologisk innen 2015 synes enda
mer krevende.

For 4 fa brukere til 4 legge om til ekologisk drift trengs bla. ekonomisk
stimulans, veiledning om hvordan praktiske driftsutfordringer kan loses og lang-
siktige, stabile og forutsigbare skonomiske rammevilkar og regelverk.

Uten 4 skille mellom konvensjonell og okologisk drift, ble heltids- og deltids-
brukere sammenliknet. Hogere og mer stabil husholdsinntekt var de viktigste
grunner til 4 ta arbeid utenfor bruket. Heltids- og deltidsbrukere hadde forskjel-
lige mal med gardsdrifta, risikooppfatninger og strategier for risikostyring. For
planteprodusenter pa deltid var arbeid utenfor bruket den viktigste strategien for
a redusere risiko. Flere deltidsbrukere enn heltidsbrukere hadde planer om a
produsere mindre pa garden.

Det ble utviklet en modell av typen diskret stokastisk programmering for a finne
optimal drift og skonomisk resultat under usikkerhet pa ekologiske mjolkebruk.
Tall fra okologiske mjelkebruk i driftsgranskingene til NILF ble nyttet for a
berekne historisk samvariasjon mellom usikre variable.

Optimeringsmodellen ble brukt for 4 undersgke hva som skjer pa mjelkebruk
nar alt for ma vere okologisk, jf. krav gjeldende fra august 2005. To brukstyper
ble undersokt, begge med en mjolkekvote pa 100 000 liter, men med ulikt areal-
grunnlag. Det ene bruket erstattet alt konvensjonelt kraftfér med okologisk, det
andre produserte mindre mjolk. Begge brukstypene fikk et inntektstap pa
nermere 20 000 kr 1 dret ved at de ikke lenger kunne nytte inntil 15 % av foret
som billigere ikke-okologisk for.

Avlingsdata fra systemforsoka ved Planteforsk Apelsvoll forskingssenter (1991—
1999) viste storst korn- og potetavlinger ved konvensjonell drift. Avlinger i det
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okologiske (integrerte) driftssystemet utgjorde 60—-65 (90) % av det konvensjo-
nelle. Avlingsvariasjonen mellom ar var storst ved okologisk drift.

En simuleringsmodell ble anvendt pa data fra systemforseka, supplert med bl.a.
priser og arbeidsdata fra andre kilder. Inntektsvariasjonen var storst i det oko-
logiske dyrkingssystemet. Med navarende tilskottsordninger og ekologiske pris-
tillegg svarte det seg likevel best skonomisk med okologisk dyrking, ogsa for
brukere med sterk motvilje mot 4 ta risiko. Dersom tilskott til okologisk drift falt
bort, kunne ekologisk drift fortsatt vare fordelaktig. Dersom bade priser og til-
skott var som ved konvensjonell drift, ble okologisk drift det klart mest
ugunstige valget. Integrert og konvensjonell dyrking kom omtrent likt ut
okonomisk.

Pa bakgrunn av arbeid i dette prosjektet vil vi peke pa noen mulige problem-

stillinger for videre forskning:

Risikoforskning innen landbruksekonomien har lagt stort vekt pa produksjons-
og markedsrisiko. Det store betydningen av politisk (institusjonell) risiko antyder
at mer ressurser bor brukes til 4 forske pa politisk risiko. Forskning bor klargjore
begrepet «politisk risiko», hva som kjennetegner og karakteriserer denne type
risiko, hvilke forhold som gjer at politikk oppfattes som en stor risikokilde og
hvordan politiske sporsmal knyttet til risiko kan kvantifiseres og forutses. Det
trengs teoretiske og empiriske studier av hvilke virkninger politisk risiko kan ha
pa ressursbruk og investeringer i jordbruket. Beskrivende og veiledende studier
av hvordan naringsutevere konkret kan handtere politisk risiko vil vare nyttig.
Det trengs forskning pa hva politikere og forvaltning kan gjore samt hva de
neppe bor gjore for a avgrense den politiske risiko de utsetter naxringsutovere
for.

Gardbrukerne ble ikke spurt om de ensket mer kjennskap til og utdanning 1
risikostyring. Behov for kompetansetiltak innen risiko og risikohandtering i jord-
bruket kan kartlegges, bade hos konvensjonelle og okologiske brukere. Det kan
ogsa undersokes hvilke behov ulike typer gardbrukere og radgivere har for
analyse- og planleggingsverktoy som inkluderer vurderinger av ulike typer risiko,
bl.a. ved omlegging til okologisk drift og ved finansiell planlegging av kapital-
krevende bruksutbygginger.

Den finnes fi driftsokonomiske modeller, som gjor det mulig 4 analysere
strategier for (eventuelt) 4 legge om til okologisk drift. Stokastiske budsjetterings-
modeller pa bruksniva, hvor de viktigste usikre variable trekkes direkte inn i
analysen, kan utvikles.

Faktisk omfang av pris- og produksjonsrisiko ved okologisk drift kan analyseres
dersom det finnes observasjoner fra mange bruk over flere ar. Datasett av denne
typen kan behandles og analyseres med paneldataskonometri. De arlige drifts-
granskingene til NILF egner seg til dette, men flere okologiske bruk i utvalget er
pakrevd for sikre analyser kan utfores.

Prosjektet viste at registrerte behandlinger ikke er et tilstrekkelig mal pa «sanne»
antall sjukdomstilfeller i en besetning. Egenbehandling og alternativ veterinacr-
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medisin blir ikke alltid registrert i sjukdomsstatistikken. Ved sammenliknende
studier av sjukdomstilfeller er det behov for kritisk a4 vurdere registrerte helse-
data. Helsedata kan gjores mer fullstendige med hensyn pa «sanne» antall sjuk-
domstilfeller.

De okologiske produsentene kan sporres pa nytt om noen ar for a undersoke om
de har endret oppfatninger, malsettinger, driftsopplegg m.v. Da kan man belyse
om nykommerne blir mer pavirket av okologiske verdier etter hvert som de far
mer erfaring med driftsformen, samt om idealistene kan ha blitt mer pragmatiske
og okonomisk orienterte.

Mer forskning om hvordan en kan fia gardbrukere til 4 legge om til ekologisk
drift og hva som er de viktigste barrierer for a legge om, vil vaere gunstig for 4 fa
mer innsikt 1 hva som skal til for 4 oke omleggingstakten.

Mer kunnskap trengs om arsaker til at brukere ombestemmer seg og slutter med
okologisk drift samt tiltak for 4 unnga dette.

Den stokastiske programmeringsmodellen utviklet for okologiske mjolkebruk
kan anvendes til a undersoke optimalt driftsopplegg og okonomisk resultat ved
en rekke situasjoner, f.eks.: 1) krav om at (alt) for skal dyrkes pa bruket; 2) krav
om at konvensjonell husdyrgjedsel ikke kan tilfores driftsenheten; 3) endringer 1
priser og tilskottsordninger; 4) endra pris- og avlingsvariasjon; 5) effekter ved
bruk av avfallsbasert gjodsel i okologisk drift; og 6) annen endra ressurstilgang.
Samfunnsgodeproduksjon ved ulike regelverk og virkemiddelutforminger kan
studeres ved 4 legge miljo- og landskapsindikatorer m.v. inn i modellen.

Ved a utfore flere simuleringsstudier av plantedyrkingssystem andre steder og
med andre vekstkombinasjoner og driftsopplegg, vil en fa mer komparativ kunn-
skap om risiko i dyrkingssystem. Simuleringsmodellen kan utvides ved ogsa a
inkludere andre hensyn for gardbruker enn ekonomi og inntektsstabilitet (f.eks.
miljovirkninger og dets variasjoner mellom ar). Denne type simuleringer vil ogsa
vere nyttig ved samfunnsmessige vurderinger av alternative dyrkingssystem og
deres «bxrekraft» 1 et (mellom)langsiktig perspektiv.

ennomgangen viser at prosjektet har bidratt med betydelig og ny innsikt 1

hvordan ekologiske sa vel som konvensjonelle gardbrukere oppfatter og handterer
risiko, faktisk omfang av risiko ved eokologisk drift samt hvordan en kan trekke
risiko inn i modeller og beslutningsverktoy til hjelp for gardbrukere. Flere av
resultata bor vere av sxrlig nytte for de som arbeider med utforming av politiske
rammevilkar for jordbruksnaringa, inkludert for utviklingstiltak innen ekologisk
jordbruk. Gjennom prosjektet er det avdekket flere omrader for videre forskning,
og hvor politisk risiko synes 4 vare et sarlig interessant og utfordrende omrade.
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Vedlegg 1

CONFERENCE PAPER

RISK AND RISK MANAGEMENT IN ORGANIC AND
CONVENTIONAL DAIRY FARMING: EMPIRICAL
RESULTS FROM NORWAY'

G. Lien, O. Flaten, M. Ebbesvik, M. Koesling, and P.S. Valle

The objective of this study was to provide empirical insight into dairy farmers’ goals, relative
risk attitude, sources of risk and risk management responses. The study also examines
whether organic dairy farming leads to important risk sources not experienced in
conventional farming and, if so, how those extra risks are managed. The data originate from a

questionnaire survey of conventional (n=373) and organic (n = 162) dairy farmers in

Norway. The results suggest that organic farmers have somewhat different goals than
conventional farmers, and that the average organic farmer is less risk averse. Institutional
risk was perceived as the most important source of risk, independently of conventional or
organic production system. Keeping cash on hand was the most important strategy to manage
risk for all dairy farmers.

Key words: risk; risk management; questionnaire survey; dairy farming; organic farming.

Introduction

Farmers’ perceptions of and responses to risk are important in
understanding their risk behaviour. In the literature much normative
analysis (with mathematical programming etc.) has been done to show how
- farmers should behave under uncertainty (e.g. Hardaker ef al, 1997). But
surprisingly little work is done to examine how farmers perceive risk and
risk management in practice.

There is a general belief, apparently not supported by empirical

evidence, that organic farming is more risky than conventional farming,.

partly because it is vulnerable to additional and different sources of risk.
Restrictions on pesticide use, fertilisers, synthetic medicines, purchase of
feeds etc. are presumed to influence exposure to production risk. Smaller
organic markets may mean greater price fluctuations. On the other hand,
specific government payments in organic farming result in greater income
stability. At the same time, and for both production types, uncertainty of
future government payments (institutional risk) may be of concern to
farmers. The perception of higher risk may be a potential barrier for
switching to organic farming (Lampkin, 1994).

Surveys have been conducted asking about the types of risk perceived
as most important by conventional farmers and about the management
strategies the farmers use. Harwood et al (1999) has summarised US
studies. US farmers, included dairy farmers, are most concerned about
commodity price risk, production risk, and changes in government laws
and regulations. Arizona dairy producers perceived the costs of operating
inputs to be the greatest source of risk (Wilson et al, 1988). A 1996 USDA

1. This paper was presented at the 14th International Farm Management Congress, August 11-
15, 2003, Perth, Australia. And is reprinted by kind peremission of the organisers.
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survey found that keeping cash on hand was the number one risk
management strategy for every farm size, for every commodity speciality,
and in every region studied. Use of derivative and insurance markets was
also considered important. Huirne et al (2000) and Meuwissen et al (2001)
found that Dutch livestock farmers considered price and production risks to
be most important. Producing at lowest possible costs and insurance were
the most important risk management strategies for these farmers.

In Norway, no comparable studies have been conducted among
conventional or organic farmers. No such studies have been found in other
countries either. . ' : _

This relative lack of information about farmers’ risky environment and
their reactions to it means that there are few useful practical insights for
policy makers and farm advisers. The objective of this paper is thus to
provide empirical insight into: 1) Norwegian dairy farmers goals’, risk
perceptions and risk management responses; and 2) differences in risk
perceptions and risk management responses between conventional and
organic dairy farmers.

Materials and methods

Data originate from samples of Norwegian dairy farmers and have
been gathered by a questionnaire survey. The questionnaire consisted of
questions related to: 1) farmers’ perceptions of risk (including questions on
sources of risk and risk attitude); 2) farmers’ perceptions of various risk
management strategies; 3) farmers’ goals, future plans and motivations for
their farming system (organic or conventional); 4) animal disease
management strategies; and 5) socio-economic characteristics of the
farmers. Most questions were closed questions, many in the form of Likert-
scales.

The Norwegian Agricultural Authority has a register of farmers who
receive support payments (i.e. all farmers), including each farmer’s
stocking and cropping details. This data set was merged with the
questionnaire survey.

The questionnaire was first sent out in January 2003 to 616 randomly
selected conventional dairy farmers and all 245 registered organic dairy
farmers. Conventional farmers were selected from the register of farmers
who received support payments based on their 2001 application. Six
conventional and one organic farmer informed us that they had quit
farming. 373 conventional and 162 organic farmers returned the
questionnaire. The effective response rates for conventional and organic
farmers are 61.1% and 66.4%, respectively. In Table 1 average data from
respondent farms in the survey is compared with average Norwegian farms.

On average farms in the survey are slightly larger than the average
Norwegtan dairy farm. Organic dairy farmers have more farmland and use
the most farmland for producing forage. But they have (on average) only a
few more cows than a conventional average farm. Labour input is similar
on conventional and organic farms. Organic farmers have generally more
years of schooling that conventional farmers and more of them have some
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Table 1. Comparison of dairy farms in survey with average dairy farms in

Norway. -
Characterisics : Conventional Organic
A\ferage farm Average farm Ayerage farm Average farm
in Survey in Norway in Survey in Norway
. (n=373) ‘ (n=162)

Number of dairy cows - 16.0° 14.7 16.4 15.9
Farmland (ha) : 24.5 i 22.1 294 28.1
Labour units (man-year) 2.1 - 2.1 -
Education (%) ' 17/70/10/3 - 6/55/22/17 -
Agricultural education (%) 59 - T7 -

1. Primary school/high school/BSc/MSc.

agricultural education. Most of the farms surveyed are family farms: 93%
of conventional and 91% of organic farms. Joint operations occur on 6% of
the dairy farms.

In this paper simple descriptive statistical analyses are used to answer
the research questions.

RESULTS

Dairy farmers’ goals

The questionnaire contained a list of 14 often-expressed goals among
farmers. Farmers were asked to select the five most important goals. Table
2 shows per cent of responses recorded for each goal.

Table 2. Dairy farmers goals. Pe'rcentage of responses ranking each goal
among the top five goals (Rank in parenthesis).

Farmers goal Conventional Organic
Certain and stable income ' 78.0 (1) 56.2 (3)
Produce high quality food 76.4 (2) 77.8(2)
Independence 499 (3) 43.2 (5)
Time for family living, concerns for children - 49.6 (4) 53.1(4)
Improve the farm for next generation 44.2 (5) 32.7(7)
Have possibility to some leisure 36.5 (6) 22.8(8)
Sustainable and environment-friendly farming 36.5 (6) 80.2(1)
Reduce debt, become free of debt. 30.8 (8) 21.6(9)
Continue to be a farmer 255(9) 210 (10)
Maximise profit : 24.7 (10) 123 (1)
Work with animals/crops 225 (11) 352(6)
Social contacts 5.6 (12) 8.0(12)
Increase equity 3.5(13) 2.5(13)
Higher private consumption 2.4 (14) 0.0(14)
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Most organic farmers rank sustainable and environmentally friendly
farming among their top five goals. The conventional farmers’ ranking for
this goal is much lower. Instead, they give highest priority to income
stability on average. Producing high quality food is ranked second by both
groups. Independence and time for family living are other relatively highly
ranked goals. As often found in studies of farmer’ goals, profit
maximisation is ranked rather low — and lowest among organic farmers.
These results support earlier studies (e.g. Gasson et al, 1988; Willock et al,
1999) reporting that farmers have several goals — not only one.

Perceptions of relative risk attitude

Farmers were asked to assess their willingness to take risk, relative to
others, on Likert-type scales ranging from 1 (do not agree) to 7 (fully
agree). Since statements measure attitude toward risks relative to others we
use the term relative risk attitude (Patrick and Musser, 1997; Meuwissen et
al, 2001). Figure 1 shows the percentage. distribution of the respondents’
answers, for conventional and organic dairy farmers, respectively, in
relationship to following statements “I am willing to take more risk than
other with respect to: 1) production; 2) marketing; and 3) finance and
investment”, respectively. | - , :

Most conventional dairy farmers perceive the extent to which they take
risks as less than that of others. By contrast, the figure shows that the
responses of the organic dairy farmers have a more symmetric distribution
over the scale of relative risk attitudes, especially with respect to
production risks. These results suggest that the average organic farmer is
less risk averse than his/her conventional colleagues. Organic farmers have
been few in numbers and the amount of experience with this form of
production is somewhat restricted. Some willingness to take risk should
therefore be expected among those adopting organic farming practices.
Gardebroek (2002) also found, from historical data, that organic farmers
are less risk averse then their non-organic colleagues.

Perceptions of sources of risk

A total of 33 sources of risk were presented to respondents in the
survey. Farmers were asked to score each source of risk on a Likert-scale
from 1 (no impact) to 7 (high impact) to express how significant they
considered each source of risk to be in terms of its potential impact on the
economic performance of their farm. Farmers were then asked to select and
rank the three most important sources of risk (i.e. the three sources of risk
they feared most). Table 3 shows average scores for important sources of
risk and their frequency in farmers’ top three sources of risk.

Uncertainty about the continuation of general government support
payments to farmers stands out as the top-rated source of risk for all dairy
farms. Not surprisingly, organic farmers also gave high priority to
uncertainty regarding specific government support payments for organic
farming. Policy instruments like import barriers, public payments, market
regulation, and supply control (milk quotas) have raised and stabilised
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Figure 1. Percentage distribution of respondents relative risk attitudes
wer categories. Farmers assessment of their willingness to take risk on a
scale from 1 (do not agree) to 7 (fully agree)

Conventional

Percentage

A

1 2 3 4 5 6 7

Do not agree _ Fully agree

Organic

Perceniage

7

Do not agree ' Fully agree

‘B Production @ Marketing 0 Finance and investment

farm-gate prices. Target prices and support schemes are decided through
annual negotiations between the two farmers’ unions and the Government.

Many respondents added uncertainties caused by WTO and Norway’s EU-
relationship. The high average rankings the farmers gave to uncertainty
about milk and meat prices is therefore presumably related to farmers’
fears of farm policy deregulation. Some other institutional risks are also
highly ranked (tax policy, animal welfare policy, milk quota policy, and
organic farming regulations). Anxiety about possible changes to animal
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welfare policy is less pronounced among organic farmers, presumably
because of already strict organic farming standards. This source of risk
ranks substantially higher in top three than as an average score, indicating
large variations (and may be some inconsistency), in farmers perceptions
of this source of risk.

Dairy farmers ranked operator’s health, epidemic animal diseases and
consumer preferences as other important sources of risk. Organic farmers
assigned somewhat less importance to epidemic animal diseases than
conventional producers.

Organic farmers indicated greater concern with forage yields as a
source of risk. Conventional farmers found costs of operating inputs more
important. The finding that organic farmers rank forage yields risk higher
than do conventional farmers is probably a result of different management
approaches in the two farming systems. The same consideration applies to
input costs, since organic farmers generally have a production system with
low levels of purchased inputs. These results support the proposition that
the organic production systems have somewhat different sources of risk
than those faced by conventional farmers.

Factors that scored low (and consequently were not listed in Table 3)
include land rent and land availability, family relations, milk yield, credit
availability, non-epidemic animal diseases and uncertainty concerning
hired labour. _

A common classification of risk is into production, price, institutional,
personal and financial risk (Hardaker et al, 1997). Within this broad
classification, institutional risks dominate in the results from this survey
(government support payments, taxes, animal welfare regulations, milk
quota policy etc.), while production and price risk was perceived as the
next most important sources of risk. That institutional risk is perceived as
most important may be explained by the fact that the Norwegian
government has regulated and assigned large public payments to
agriculture at the same time as national and international policies are
changing frequently and unpredictably. Since farming is typically a risky
business, governments around the world have intervened to varying
degrees to try to help farmers cope more effectively with risk. In this
context it is a paradox that farmers perceive institutional risk as the most
important source of risk. What can farmers do at farm level to cope with
this type of risk?

Risk management strategies among dairy farmers

Some™ 25 risk management strategies were presented for the farmers.
Farmers indicated the importance of each strategy for them on a Likert-
scale from 1 (not relevant) to 7 (very relevant). Next, they were asked to
identify and rank the three most important strategies they planned to use in
the future. Results are summarised in Table 4.

The results show that there are many risk management strategies that
farmers see as important and useful. The degree of importance assigned to
the different strategies varies considerably among farmers.
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Generally, the most preferred strategies to manage risk are strategies to
cope with institutional risks. Good liquidity was selected in the top three by
42% of the conventional farmers, and by a somewhat smaller proportion of
organic farmers. Solvency was also ranked relatively high. Producing at
lowest possible cost was considered as the most important strategy to
manage risk by organic farmers. ' ,

To prevent and/or reduce livestock diseases was ranked as one of the
most important risk management strategies. This strategy reduces the
exposure to risk through monitoring and control, and is an important
management strategy to deal with downside risk.

Purchasing some kind of business and personal insurance was ranked
relatively highly. Insurance, together with cooperative marketing are
somewhat different in nature from the other listed strategies in Table 4.
They belong to a risk management category often named risk-sharing
strategies, while the others are on-farm strategies (Hardaker et al, 1997).

Organic dairy farmers regard asset flexibility, product flexibility and
market flexibility, enterprise diversification and use of risk-reducing
technologies as more important risk strategies than their conventional
colleagues. Collecting information has a low score, particularly among
conventional farmers. This finding should be seen in the light of the
massive system for data recording (especially production and health
information) that has long existed for Norwegian dairy herds, together with
new data reporting systems (quality assurance systems) coming up. The
low ranking could therefore be more of a negative response to the need to
collect still more information than to the importance of collecting as at
present.

“Farmers generally did not see corporate farm organisation, off-farm
investments, having idle production/machinery capacity, and the use of
price contracts as important strategies (i.e., very few had selected these
strategies in the top three and they had a low score on the Likert-scale).
That use of price contracts has been assigned a low score may be because
of the extensive use of cooperative marketing among Norwegian farmers.

The current Norwegian agricultural policy system is no doubt also a factor
that reduces the perceived need for price contracts.

Conclusions

To get empirical insight into dairy farmers’ perceptions of risk
exposure and risk management strategies, and differences between organic
and conventional farmers, a questionnaire survey was undertaken. Because
of the sampling strategy used and the high response rate, the results are
believed to be representative for conventional and organic dairy farmers in
Norway. _

The results confirm previous findings that farmers have several goals.
Organic dairy farmers rank sustainability and environmental farming
highest, while conventional farmers rank stable income as the most
important goal. Our results suggest that organic dairy farmers are less risk
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averse than their non-organic colleagues.

The most important source of risk, regardless of production system, is
payments. Organic dairy farmers are more concerned about forage yields
risk, while input cost is regarded as a more important source of risk among
conventional than organic farmers .

The survey shows that there are many risk management strategies that
dairy farmers see as important and useful. Generally, the strategies to
manage risk that were ranked as most important were on-farm strategies to
cope with the institutional risk. But risk-sharing strategies, such as
purchasing business and personal insurance were also ranked highly.
Organic dairy farmers regarded flexibility and diversification as more
important risk management strategies than the conventional ones.

In what type of farming contexts are our findings relevant? That
support payments and regulation levels are high in:Norway has obvious
impacts on our results. Nevertheless, the agricultural policy system is not
very different from what is found, e.g., in the EU countries. This implies
that some similar results could be found in many other countries too.

Clear differences were revealed by the survey in how organic and
conventional farmers perceive sources of risk and how they manage risk.
Therefore policy makers, advisers and researchers should take these
differences into account.
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This study presents empirical insight into organic and conventional cash
crop farmers’ perceptions of risk and risk management strategies, and
identifies socio-economic variables linked to these perceptions. The data
originate from a questionnaire survey of farmers in Norway. The results
indicate that organic farmers perceived themselves to be less risk averse
than conventional farmers. For both groups, crop prices and yield
variability were the two top rated sources of risk, followed by institu-
tional risks. The two groups evaluated risk management strategies quite
similarly; favoured strategies were good liquidity and to prevent and
reduce crop diseases and pests. The farmers’ evaluation of sources of risk
and choice of risk strategies depended on various socio-economic
variables. The importance of institutional risks implies that policy makers
should be cautious about changing policy capriciously and they should
consider strategic policy initiatives that give farmers more long-term
reliability.

1. Introduction
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Farmers’ perceptions of and responses to risk are
important in understanding their risk behaviour. In the
literature, extensive normative analysis (with mathe-
matical programming etc.) can be found, showing how
farmers should behave under uncertainty (e.g. Hard-
aker et al., 2004). But surprisingly few studies have
examined how farmers perceive risk and manage it in
practice.

Organic farmers are exposed to additional and
different sources of risk compared to conventional

*Corresponding author. E-mail: matthias.koesling@norsok.no

DOI: 10.1080/16507540410019692
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farmers. Restrictions on pesticide use, fertilizers etc.
influence production risk (Padel & Lampkin, 1994a).
Smaller organic markets may mean greater price
fluctuations. On the other hand, specific direct pay-
ments in organic farming result in greater income
stability (Offermann & Nieberg, 2000). Some studies
suggest that increased enterprise diversity on organic
farms reduces risk, but often at the cost of lower
expected returns (Hanson et al., 1990).

A few surveys have been conducted about the types
of risk perceived as most important by conventional
farmers and about the management strategies used by
farmers. US cash crop farmers were most concerned
about commodity price risk, production risk, and
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changes in government laws and regulations (Harwood

et al., 1999). Patrick and Musser (1997) analysed °

sources of and responses to risk among large-scale
US cornbelt farmers. Costs and human aspects were
perceived as the most important sources of risk.
Liability insurance, financial and credit reserves, and
debt management were identified as important risk
responses. Martin (1996) identified important risk
management strategies used by farmers and horticul-
turists in New Zealand. Price and weather risk were
ranked as the most important risk sources among cash
crop farmers. Routine spraying, enterprise diversifica-
tion and keeping debt low were the chief management
responses. Dutch livestock farmers considered price
and production risks to be most important (Meuwis-
sen et al., 2001). Producing at lowest possible costs and
insurance were the most important risk management
strategies.

As far as we know, no earlier studies have compared
conventional and organic cash crop farmers’ risk
perceptions and risk management strategies. In the
Nordic countries, no studies at all have explicitly
investigated cash crop farmers’ risk perceptions and
the ways they deal with the risks.

This relative lack of information about (especially
organic) farmers’ risky environment and their reac-
tions to it means that there are few useful practical
guidelines for policy makers, farm advisers and
researchers. The objectives of this exploratory study
were, to provide empirical insight into: (i) Norwegian
cash crop farmers’ goals; (ii) their perceptions of risk
and risk management responses; (iii) differences in risk
perceptions and management responses between con-
ventional and organic cash crop farmers; and (iv) farm
and farmer characteristics related to these perceptions
and strategies.

2. Data collection

The data were collected in a questionnaire survey of
risk and risk management in Norwegian farming.
Respondents were selected among Norwegian cash
crop and dairy farmers. This article examines data
from cash crop farms, including both specialized cash
crop farms and mixed crop-livestock farms. Specia-
lized cash crop farms were defined as having at least 1
ha grain, 0.5 ha potatoes, or 0.2 ha vegetables, fruits, or
berries. Mixed crop-livestock farms should have at
least 2.5 ha grain, 0.5 ha potatoes or 0.5 ha vegetables,
fruits, or berries. Farms with dairy cows were excluded.
The data from these farms are examined in Flaten et
al. (2004).

The questionnaire consisted of questions related to:
(i) farm and farmer characteristics; (ii) the farmers’
goals, future plans and motivations for choice of
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farming system, organic or conventional; (iii) the
farmers’ perceptions of risk, including risk attitude
and sources of risk; and (iv) the farmers’ perceptions
of various risk management strategies. Most questions
were of the closed type, many in the form of seven-
point Likert scales (Pannell & Pannell, 1999). The
questionnaire was pre-tested both internally and in
a few sessions with farmers, and refined over several
stages based on the comments and suggestions
received.

As a simple measure of farmers relative risk
attitude’ (Patrick & Musser, 1997; Meuwissen et al.,
2001), the respondents were asked to what degree they
perceived themselves to be more willing than others to
take risk related to production, marketing and finance
and investment. The answers to these three issues were
on a scale from 1-7, 1 indicating much less willing
than others, and 7 indicating much more willing than
others.

From a list of 14 farming goals, the respondents
were asked to select up to five goals as most important
for them and to rank the importance of their selected
goals.

A total of 30 sources of risk and 25 risk manage-
ment strategies relevant for cash crop farmers were
presented to the respondents. Farmers were asked to
score each source of risk on a Likert-scale from 1 (no
impact) to 7 (very high impact) to express how
significant they considered each source of risk to be
in terms of its potential impact on the economic
performance of their farm. Farmers indicated their
perceived importance of each strategy on a Likert-
scale from 1 (not relevant) to 7 (very relevant).

The Norwegian Agricultural Authority (SLF) has a
register of farmers who receive support payments (i.e.
all farmers in Norway), including each farm’s stocking
and cropping details. This data set (2002-data) was
merged with the questionnaire survey data.

The questionnaire was first sent out in January 2003
to the 611 randomly selected conventional cash crop
farmers and all 212 registered cash crop farmers with
some organic farmland. Farms with both conventional
and organic production were classified as organic if
more than 25% of the farmland was organic or in
conversion to organic in accordance with national
standards and laws for organic agriculture (Debio,
1998). Otherwise, they were classified as conventional
farms.

We were informed that 27 farmers of the ones that
had received a questionnaire had quit farming. After a
month, a reminder letter was posted, and in March a

! More advanced methods to measure farmers’ risk attitude are
discussed in Hardaker et al. (2004) and Moschini and Hennessy
(2000).
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new copy of the questionnaire was sent to farmers who
had not yet responded. In total, 488 cash crop farmers
(61%) returned a completed questionnaire. Not every
respondent answered all questions.

3. Methods

The responses on farming goals were reorganized by
labelling a goal as important if it was selected and
rated among the three most important by the farmer.
Otherwise the goal was labelled less important. To
compare organic and conventional farmers’ ratings of
various farming goals as important or less important,
chi-square tests were used.

Scores from the risk attitude questions were com-
pared by f-tests. A simple factor analysis applied to
variables measuring relative risk attitude resulted in
one factor, indicating that the three risk willingness
items to some degree measure the same underlying
dimension. Hence we decided to generate a standar-
dized risk index for each farmer by adding and
standardizing the ratings. This risk index was used in
regression analysis as a measure of the individual risk
attitude.

Farmers’ perceptions of risk and risk management
were initially examined by descriptive analyses.
Mean values obtained in conventional and organic
farming were compared by ¢-tests. Standard para-
metric statistical procedures were assumed appropriate
for ordinal variables in the form of Likert-type scales
(e.g. Patrick & Musser, 1997, Meuwissen et al., 2001).

Principal component factor analysis (PCA) was
used to summarize the information in a reduced
number of factors and to generate factors that were
as independent as possible for subsequent use in
regressions. The latent root criterion (eigenvalue >1)
was first used as a guideline to determine how many
factors to extract. In order to have the most repre-
sentative and parsimonious set of factors, factor
solutions with different numbers of factors were also
examined before the structures were defined (Hair et
al., 1998). Orthogonal (varimax) rotation was used to
obtain factor solutions that were easier to interpret.
Standardized factor scores for each farmer and factor
were saved for subsequent multiple regressions.

Some 15-25% of the respondents did not answer
one or more questions about sources of risk and risk
management strategies. In such cases, the respondent
was excluded if more than 33% of the variables for risk
source or risk management strategies were missing.
Less than 7% of the cases were excluded by this
procedure. When only few questions had been left
open, these data points were replaced with the mean
value of that variable based on all valid responses.
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Because preliminary PCA analyses revealed very
similar factor structures among risk sources and risk
management strategies for conventional and organic
farmers, joint factor analyses including both types of
farmers were carried out.

Multiple least squares regressions were used to study
associations between farm and farmer characteristics,
risk perceptions and risk management. We assumed a
functional relationship between behaviour and man-
ager characteristics and perceptions to exist (Van
Raaij, 1981). We used this model of a firm’s deci-
sion-making environment to specify the regressions.
Simple correlation coefficients between all pairs of
independent variables were low. Variance inflation
factors were close to 1 and condition indices were
low, indicating no multicollinearity problems (Belsley
et al., 1980). Results obtained by the full model fitted
(complete model), backward elimination, and the
stepwise method were compared. The three ap-
proaches gave very similar estimates. We decided to
work with the models obtained by the stepwise
procedure. The criteria used for inclusion and exclu-
sion were set to P <0.10 and P >0.15, respectively.

All statistical analyses were conducted using SPSS (v
11.5.1) for Windows.

4. Results and discussion

4.1. Key characteristics of respondents and
farms

Most of the farmland on conventional farms was used
to produce grain and oil seeds (Table 1). Organic
farmers had less farmland but more animals than the
conventional farmers. Organic farms used more than
one third of the farmland to produce forage, which is
necessary to achieve a high share of farm-grown
fodder. Organic farmers had more education, and
more of them had specific agricultural training. Most
respondents were organized as family farms: 97% of
the conventional and 93% of the organic farms. Joint
operations occurred more frequently on organic farms
(3.7%) than on conventional farms (1.6%). Nearly 4%
of the organic farms were schools, institutions, other
forms of co-operation or were leased, whereas less
than 1% of the conventional cash crop farms belonged
to these categories.

4.2. Important goals for farmers

Table 2 shows the percentage of conventional and
organic farmers rating various farm goals as impor-
tant, and whether the ratings by conventional and
organic farmers differed significantly.

As listed in Table 2, conventional farmers ranked
the goal reliable and stable income first, producing high
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Table 1. Comparison of cash crop farms in survey with average cash crop farms in Norway

Conventional Organic

Average farm  Average farm

Average farm in

Average farm in

in the survey  in Norway' the survey Norway'
Number of farms 379 15,459 109 202
Farms with livestock production? 22.4 20.2 56.0 51.0
(% of all farms in the group)
Farmland (ha) 23.4 20.9 20.8 22.9
Grain and oil seeds (% farmland) 86.3 84.1 47.4 57.6
Meadow (% farmland) 7.6 9.3 41.3 34.5
Potato (% farmland) 3.2 3.8 1.5 2.4
Vegetables and fruits (% of farmland) 2.6 2.4 2.2 2.4
Labour units {(man-year) 1.0 - 1.1 -
Age of farmer (years) 50 55 50 56
Highest level of education® (%) 12/50/20/14 - 11/39/29/21 -
Agricultural education (%) 52 - 69 -

"Data 2002 from the Norwegian Agricultural Authority. 2Includes farms with production of beef cattle, horses,
poultry, pigs, sheep, goats, chickens, or laying hens. 3Primary school/secondary school/BSc/MSc.

quality food second, and prosperity, living quality for
children, time for family third on average. The highest
ranked goal for organic farmers was sustainable and
environment-friendly farming, rated as important by
54%. Ranked second was producing high quality food
and third reliable and stable income. As often found in
studies of farmers’ goals, profit maximization ranked
rather low (e.g. Gasson et al.,, 1988; Willock et al.,
1999; Bergevoet et al., 2004), and lower among organic
farmers. Our results support earlier studies that farm-

ers choose to convert to organic farming for a number
of reasons in addition to financial ones (e.g. Padel &
Lampkin, 1994a).

4.3. Perceptions of relative risk attitude

Organic farmers on average felt that they were more
willing to take risk relative to others than did
conventional farmers (Table 3). With particular respect
to production and marketing, organic farmers tended

Table 2. Cash crop farmers’ goals (ranked by declining importance for conventional farmers)

Conventional' Organic'?
Goals % Rank %
Reliable and stable income 425 3 30.3*
Producing high quality food 40.4 2 48.6
Prosperity, living quality for children, time for family 29.0 5 17.4*
improve the farm for the next generation 25.1 6 15.6*
Sustainable and environment-friendly farming 23.7 1 54 1**x
Independent work, self employment 21.4 4 28.4
Maximize profit 19.5 8 10.1*
Reduce debt, become free from debt 12.4 9 6.4
Continue to be a farmer 11.6 1 3.7%
Work with animals/crops 9.0 7 14.7
Have sufficient leisure time 2.6 10 5.5
Increase equity 1.6 14 0.0
Social contacts 1.1 12 1.8
Higher private consumption 0.8 13 0.0

'Percentage of farmers ranking the goal as one of the three most important goals. 2Mean numbers marked with
asterisks show that the percentages of conventional (n=379) and organic (n=109) farmers rating the goals as
important are significantly different at *P <0.05, **P <0.01 and ***P <0.001, based on the chi-square test.
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Table 3. Farmers’ perceived willingness to take risk
relative to others

Conventional' Organic'?

Mean Mean
Production 3N 4.44%%%
Marketing 2.98 3.97*%*
Finance and investment 2.87 3.43%*
Average 2.99 3.95

TFarmers’ assessment of their willingness to take risk
on a scale from 1 (do not agree) to 7 (fully agree). The
statements were “I am willing to take more risk than
others with respect to: (1) production; (2) marketing;
and (3) finance and investment”, respectively. 2Mean
numbers marked with asterisks show that the mean
scores of conventional and organic farmers are sig-
nificantly different at *P <0.05, **P <0.01 and ***P <
0.001, based on independent samples t-test.

to rate their risk-taking willingness as higher than
conventional farmers.

So far, there are few organic farmers and the
experience with this form of production is limited. A
cropping system trial in Norway showed that the
average grain yields of barley in organic cash crop
systems were 66% of the conventional barley yields
(Kerner, 1994; Eltun & Nordheim, 1999), and there is
evidence for greater variability in crop yields and prices
with organic than with conventional farming (Padel &
Lampkin, 1994b). Some willingness to take risk should
therefore be expected among those adopting organic
farming practices. Gardebroek (2002) found organic
farmers to be less risk averse than their conventional
colleagues.

4.4. Perceptions of risk sources

Crop price variability and crop yield variability stand
out as the two top-rated sources of risk in both groups
(Table 4). Price and production risks were also ranked
very highly in previous surveys of crop farmers
(Boggess et al., 1985; Martin, 1996; Patrick & Musser,
1997). Other highly ranked risks in this study were
changes in government support payments and changes in
consumer preferences. Moreover, some other institu-
tional risks, especially tax policy, had high ratings. For
dairy farmers in Norway, both conventional and
organic, uncertainty about the continuation of general
government support payments and milk price varia-
bility stood out as the top-rated sources of risk, while
milk yield variability scored low (Flaten et al., 2004).

In Norway, target prices and support schemes are
determined in annual negotiations between the two
farmers’ unions and the government. Domestic farm-
gate prices are usually much higher than world market
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prices. High average rankings related to crop prices
may thus be related to farm policy. The high scores for
the importance of institutional risks may be related to
somewhat unpredictable and frequent changes of
Norwegian farm policies and regulations, together
with external pressures for deregulation and fears of
farm support cuts. Institutional risks are not only
restricted to Norway. Risk connected to changes in the
subsidy system and the abandonment of price supports
for farmers is important both in the United States and
the European Union (Klair et al., 1998).

Organic cash crop farmers ranked three specific
organic off-farm sources of risk (additional organic
farming payments, price premiums on organic products,
and organic farming laws and regulations) significantly
higher than conventional farmers. High scores for
external organic risk sources may reduce the growth in
the area of cropland under organic management.
Organic farmers’ higher ranking of marketing and
sale may reflect the higher instability in organic
product markets. Having in mind that 56% of the
organic respondents had a mixed crop-livestock opera-
tion, in contrast to 22% for the conventional ones, it is
not surprising that many sources of risk related to
livestock and forage production had much more
importance for organic farmers.

Organic farmers particularly attached less impor-
tance to such sources of risk as costs of operating
inputs, costs of capital equipment, and crop price
variability. The finding that organic farmers ranked
input cost risk lower than conventional farmers is
probably due to the use of production systems in
organic farming with low levels of purchased inputs.
Sources of risk that scored low for both groups
included hired labour, family relationships, credit
availability, and leasing farm land.

Of the 30 presented sources of risk, 22 were related
to cash crop farming. A factor analysis on these 22
sources, using principal component extraction com-
bined with a varimax rotation, resulted in 6 factors
with an eigenvalue greater than 1. The Kaiser-Meyer-
Olkin measure for the entire set of variables was 0.815,
suggesting the matrix was suitable for factor analysis.
The Measure of Sampling Adequacy (MSA) and the
communalities for each variable were satisfactory. The
six-factor solution gave the most interpretable factors
and was judged to be most useful. These factors
explained 64.4% of the total variation, a satisfactory
amount in social sciences (Hair et al., 1998). Table 4
displays the six factors and their respective loading
items, excluding those for which the absolute value of
the loadings was less than 0.30.

The factors 1 to 6 were labelled institutional,
external organic, human resources, credit, crop, and
market , respectively. Factor 1, named institutional, had
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Table 4. Mean score for conventional and organic farmers, and varimax rotated factor loadings for sources of risk
(ranked by declining importance for conventional farmers)

Conventional Organic Factors®
Sources of risk Mean’ Rank Mean™? 1 2 3 4 5 6
Crop price variability 5.94 1 B.42%** 0.83
Crop yield variability 5.60 2 5.39 0.85
Changes in tax policy 5.51 8 5.06%* 0.76
Changes in gov. support payments 5.45 4 5.30 0.70
Costs of operating inputs 4.96 23 3.45%*** (.66 0.34
Changes in consumer preferences 4.94 5 5.23 0.83
Marketing/sale 4.85 6 5.18* 0.80
Injury, illness, death of operator(s) 4.55 11 4.63 0.72
Other gov. laws and regulations 4.51 15 4.23 0.64
Costs of capital equipment 4.51 19 3.90*** (.68 0.45
Technical failure 4.24 16 4.03 0.34 0.42 0.39
Fire damages 3.93 20 3.87 0.66
Changes in technology 3.86 22 3.65 0.35 0.49
Meat price variability* 3.80 9 4.81%*
Cost of credit (interest rate) 3.76 18 3.98 0.78
Family members’ health situation 3.75 17 4.02 0.78
Forage yield uncertainty* 3.63 12 4,59%**
Meat production variability* 3.43 21 3.80%*
Leasing farm land 3.31 30 2.73*%* 0.30 0.49
Non-domestic epidem. animal dis.* 3.27 13 4.44%**
Domestic epidemic animal diseases® 3.18 14 4.27%**
Credit availability 3.14 26 3.22 0.79
Animal production diseases* 3.1 24 3.39
Add. organic farming payments 3.07 3 5.38%** 0.89
Animal welfare policy* 3.02 28  3.04
Uncertainty about family relations 2.99 25 3.33 0.67 0.32
Legislation in animal prod. hygiene* 2.86 29 299
Organic farming laws and regulations 2.78 10 4,70%** 0.92
Hired labour 2.75 27 3.07 0.46 0.38
Price premiums organic products 2.67 7 5.10*** 0.91
% of total variation accounted for 130 123 120 111 85 7.6

"Mean score (1 =no impact, 7 =very high impact) for conventional and organic farmers. 2Mean numbers marked
with asterisks show that the mean scores of conventional and organic farmers are significantly different at *P <
0.05, **P <0.01 and ***P <0.001, based on independent samples t-tests. *Factors 1 to 6 for sources of risk are
institutional, external organic, human resources, credit, crop, and market, respectively. Factor loadings <|0.30] are
not shown. *The variable is related to livestock production and not included in the factor analysis.

high loadings from public payment and government
variables, and input prices. The three specific external
risks for organic farming loaded extremely on factor 2,
labelled external organic. Factor 3, human resources,
includes both health risk of the operator and the
family, uncertainty about the family, technical failure,
and fire. Factor 4 has high loadings from credit costs
and availability and was called credit. Crop prices and
crop yield variability loaded strongly on factor 5,
labelled crop. Factor 6, market, involves significant
loadings of changes in consumer preferences, market-
ing and sale.
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4.5. Perceptions of risk management strategies

Organic and conventional farmers rated management
strategies more similarly than they rated the sources of
risk (Table 5). For both groups of cash crop farmers,
good liquidity was the top rated strategy. The 1996
USDA Agricultural Resource Management Survey
also found that keeping cash on hand was the number
one strategy, independent of farm size, commodity
speciality, and region (Harwood et al., 1999). The next
most highly ranked strategy for both types of Norwe-
gian farmers was prevent and reduce crop diseases and
pests, followed by buying farm business insurance, and
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Table 5. Mean score for conventional and organic cash crop farmers and varimax rotated factor loadings for risk
management strategies (ranked by declining importance for conventional farmers)

Conventional

Organic

Most important factors®

Risk management strategies Mean' Rank Mean'? 1 2 3 4 5 6 7
Liquidity — keep cash on hand 6.34 1 6.31 0.37 0.59
Prevent/reduce crop dis. and pests 6.04 2 6.00 0.68
Solvency, debt management 5.92 10 5.39%** 0.65
Buying farm business insurance 5.87 3 5.87 0.83
Producing at lowest possible cost 5.81 5 5.59 0.73
Take off-farm work 5.76 1" 5.28* —0.32 0.57
Buying personal insurance 5.69 4 5.81 0.86
Risk reducing technologies 5.42 7 5.49 0.35 0.35 0.41
Small gradual changes* 5.36 14  5.05*
Asset flexibility 5.32 8 5.47 0.75
Use of agronomic/nutritional 5.18 6 5.50 0.69
consultancies
Prevent/reduce livestock diseases* 4.91 9 5.45
Collecting information 4.71 16 4.81 0.49 0.40
Production contracts 4.68 15 4.84 0.64
Enterprise diversification 4.58 12 5.11%* 0.51 0.45
Shared ownership of equipment, 4.52 17 4.63 0.37
joint operations
Product and market flexibility 4.47 13 5.11%* 0.75
Co-operative marketing 4.41 20 4.40 0.44 0.34
Keeping fixed costs low 4.37 18 4.50 0.71
Storage 4.26 19 4.49 0.65
Use of economic consultancies 4.17 21 4.28 0.58
Surplus machinery capacity 3.82 23 3.25%* 0.70
Use of veterinarian consultancies* 3.59 22 382
Off-farm investments 3.50 24 2.70%** 0.75
Organize the farm as a 2.49 25 2.52 —0.45 0.42 0.42

corporation

% of total variation accounted for

204 7.7 175 6.0 54 51 49

"Mean score (1 =no impact, 7 =very high impact) for conventional and organic farmers. 2Mean numbers marked
with asterisks show that the mean scores of conventional and organic farmers are significantly different at *P <
0.05, **P <0.01 and ***P <0.001, based on independent samples t-tests. 3Factors 1 to 7 for risk management
strategies are business, flexibility, insurance, low cost, financial, fixed cost, and invest, respectively. Factor
loadings <|0.30| are not shown. *Not included in the factor analysis.

producing at lowest possible costs. For Norwegian dairy
farmers Flaten et al. (2004) found the same top
ranking, except that prevent and reduce crop diseases
and pests was replaced with prevent and reduce live-
estock diseases. Dairy farmers, compared to cash-crop
farmers, considered off-farm work as a less important
strategy to cope with risk.

For organic cash crop farmers product and market
[flexibility, and enterprise diversification were signifi-
cantly more important than for conventional farmers.
These findings may result from the smaller volume of
organic markets with greater price fluctuations and
from the likelihood that the interactions between
enterprises are important for the overall financial
performance of an organic farm (Padel & Lampkin,
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1994b). Conventional farmers attached particularly
greater importance than organic farmers to solvency,
debt management and off-farm investments. These
results may be related to the lower emphasis on
‘economic goals’ among organic farmers.

Less important strategies for farmers in general
were, in declining order, keeping fixed costs low,
storage, use of both economic and veterinarian con-
sultants and services, surplus machinery capacity, off-
Jarm investments, and organize the farm as a corpora-
tion. The bottom rating strategy of corporate farming
indicated that most farmers did not consider this as
suitable for reducing risk.

A joint factor analysis applied to 22 of the 25
presented risk management strategies resulted in seven
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factors with eigenvalue above 1. Two items were
excluded because they related to livestock production,
and one because it had low loadings on all of the
extracted factors. The Kaiser-Meyer-Olkin measure
for the whole set of variables was 0.796, which means
that the variables were suitable for factor analysis. The
MSA and communalities for each variable were
satisfactory. The factor loadings for the individual
variables are shown in Table 5. The seven factors
explained 57% of the total variation in the 22 variables.
The structure was more complicated than for the risk
perceptions.

The first factor, business, includes general business
risk reducing methods; the most important are con-
sultancy, storage, contracting, and diversification. The
next factor, named flexibility, has high loadings on
product, market, and asset flexibility and diversifica-
tion. Both farm business and personal insurance
dominates the factor insurance. High loadings from
the strategy to produce at lowest possible cost gave the
name to factor 4, low cost, which also includes
preventing or reducing crop diseases and pests. Factor
5, financial, includes mainly solvency, debt manage-
ment, liquidity — keeping cash on hand, and off-farm
work. Keeping fixed costs low, labelled factor 6, fix
cost. Investing off-farm and keeping surplus'machinery
capacity are strategies that help to manage risk, mainly
by investing money. Therefore factor 7 was labelled
invest .

4.6. Perception of risk sources in relation to farm
and farmer characteristics

Stepwise regressions were used to assess the associa-
tions of the risk perception factors with the indepen-
dent variabies (Table 6).

Institutional sources of risk were less important for
farmers with high leverage and low degree of risk
aversion. Farmers’ rating of institutional sources of risk
was positively related to the proportion of grain area
on the farm. This may be a result of a higher degree of
governmental intervention in Norwegian grain farm-
ing than in the horticultural sector. The external
organic factor was of course a main source of risk
for organic farmers, but was less important for farmers
with livestock production and those with a higher
proportion of vegetables or fruits. This may indicate
that farmers perceived organic regulations and pre-
miums in Norway as more risky for pure cash crop
farming (except vegetables and fruits) than for mixed
crop-livestock production. This may be a reason for
why few pure cash crop farmers convert to organic
agriculture in Norway. The same has been reported
from other countries (Schneeberger et al., 2002). Risks
linked to human resources were less important for
farmers with no spouse. A total high farm-income and
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off-farm work helped to reduce this source of risk,
whereas farmers with secondary school education were
more aware of this. Leveraged farmers were, as
expected, particularly aware of risk related to credit,
the same was found for large-sized farms (measured as
hectares farmland). Education above secondary school
level tended to reduce the concern for risk connected
to credit. Organic farmers were less concerned with
these types of risk. Crop risks were especially impor-
tant to farmers with a higher proportion of grain,
vegetables or fruits. Market risks were of high
importance for high farm-income respondents, for
those with higher education, and farmers who were
less risk averse. Farmers with more grain production
felt less exposed to market risks.

All regressions were highly significant at P <0.05.
The goodness of fit measure for some of the factors
indicated that the variables used were either not very
suitable to explain the variation or that farmers’
perception of these risks were very farmer specific.

4.7. Risk management strategies in relation to
farm and farmer characteristics

The estimated relationships between farm and farmer
characteristics, sources of risk and risk management
strategies, analysed through stepwise regression, are
presented in Table 7.

Farmers with lots of land and those with an
agricultural education more frequently assigned im-
portance to the business risk management strategies.
The difference was significant. A large proportion of
vegetables or fruits and the goal to produce high
quality food were positively related to this factor.
Profit-maximizing farmers and single farmers per-
ceived the business strategies as being less important.
Flexibility seems to be of less importance with
increasing age of the farmer and of higher importance
with decreasing degree of risk aversion. Leveraged
farmers perceived insurance as more important. More
risk averse farmers seemed to be more interested in
buying insurance. The low-cost strategy was preferred
by farmers with high income from farming, with a high
leverage, and of older age. The importance of the
financial strategy was higher for farmers with off-farm
work and a higher proportion of grain, but it was
perceived as less important for farmers with high farm
income, secondary school education, and agricultural
education. To be aware of fixed cost was associated
with higher education, off-farm work, and off-farm
investments. The strategy invest was highly rated by
farmers who had invested off-farm, who had a total
high income, those with a large proportion of grain
area, and those who were less risk averse. Organic
farmers were less concerned about the invest strategy.

63

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Risk management in Norwegian cash crop farming

Table 6. Results of multiple regressions for risk sources against socio-economic variables

Sources of risk’

Independent variables? Institutional External organic  Human resources  Credit Crop Market
Farmer
Risk attitude® —0.13 0.14
Secondary school* 0.25
College or university® -0.23 0.27
Marital status® —0.43
Economics
Farm income’ -0.22 0.59
Leverage® -0.23 0.63
Working off-farm® -0.29
Farm
Farmland (ha) 0.13
% grain of farmland 0.30 —0.25 0.16 —0.11
% veget./fruits of farmland -0.10 0.18
Livestock'® —0.20
Organic farming™” 1.27 —0.24
df: 378 378 376 377 379 377
RZ, (all P-values <0.05) 0.14 0.26 0.07 0.12 0.02 0.11

TCoefficients in italics indicate variables with a P-value between 0.05 and 0.10, the rest of the included variables
have P-values less than 0.05. Coefficients for dummy variables are unstandardized, all other coefficients are
standardized. 2The variables formal agricultural education, age of farmer, household income, off-farm investment
in the last five years, % potatoes of farmland, and region were tested in the models but found to be not significant.
3A simple measure of risk attitude. Aggregate of willingness to take risk. “Measured as a dummy variable where 1
denotes highest level of education at secondary school level and 0 denotes otherwise. ®Measured as a dummy
variable where 1 denotes highest level of education at college or university level and 0 denotes otherwise.
8Measured as a dummy variable where 1 denotes main operator was single and 0 denotes otherwise. ’Measured
as a dummy variable where 1 denotes a farm income >NOK 200,000 and 0 denotes otherwise. (€ 1 ~*NOK 8.29.)
8Measured as a dummy variable where 1 denotes that relation debt/equity was >0.5 for the respondent and 0
denotes otherwise. "Measured as a dummy variable where 1 denotes that the farmer/family had off-farm work and
0 denotes otherwise. "Measured as a dummy variable where 1 denotes livestock production on the farm and 0
denotes otherwise. ""Measured as a dummy variable where 1 denotes organic farming and 0 denotes otherwise.

Institutional risk was positively related to the low 5. Conclusions
cost strategy and financial management responses.
External organic risk sources were positively related to
business and flexibility responses, but negatively to the
low cost strategy. Both human resources and credit risk
led farmers to the invest strategy. The rated impor-
tance of business strategies was related to the perceived
tmpact of risk factors labelled credit, crop and market.
In addition, low cost and financial strategies were well

The objective of this study was to obtain empirical
insight into cash crop farmers’ perception of risk and
risk management strategies. A questionnaire survey
was carried out among Norwegian farmers.

The survey results indicate that organic farmers
ranked sustainable and environmental friendly farm-
ing as goal number one; they focused less on economic

_ “% _ goals. By contrast, the top goal for conventional
known to handle crop risks. Many different strategies  farmers was to achieve a reliable and stable income.

were related to market risks. In addition to earlier  Organic farmers perceived themselves to be less risk
mentioned strategies there were positive associations  averse than their conventional colleagues.

between market risk and the strategies flexibility, Crop prices and yield variability were the two top
insurance and financial. o rated risk sources for both groups of farmers. In
All regressions were highly significant at P <0.05.  general, institutional sources of risk were perceived as

The goodness of fit measure for some of the factors  important. While conventional farmers ranked sources
indicate that the variables used were either not very  of risk linked to costs of purchased inputs higher,
suitable to explain the variation or that farmers’ organic farmers were more aware of external organic
perception of these risks were very farmer specific. sources such as additional organic farming payments,
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Table 7. Results for multivariate regression for risk management strategies

Risk management strategies’

Independent variables? Business Flexibility Insurance Low cost Financial Fix cost Invest
Farmer

Risk attitude® 0.10 —0.11 0.10

Secondary school* —0.24

College or university* 0.22

Agricultural education® 0.18 -0.23

Age of farmer (years) -0.11 0.13

Marital status® —0.24 0.29
Economics

Farm income’ 0.31 —0.31

Household income® 0.23

Leverage® 0.22 0.23

Working off-farm° 0.38 0.19

Off-farm investment"’ 0.18 0.39
Farm

Farmland (ha) 0.31 0.09

% grain of farmland 0.15 0.12

% potatoes of farmland 0.08

% veg./fruits of farmland 0.11

Organic farming'? —0.30
Farming goals'®

High quality food 0.20 -0.17

Maximize profit —0.23
Sources of risk'*

Institutional 0.22 0.15

External organic 0.08 0.21 —-0.10

Human resources 0.09 0.08 0.19

Credit 0.15 -0.09 0.10 0.13

Crop 0.17 0.15 0.12

Market 0.20 0.14 0.13 0.13
df: 370 376 376 374 372 377 372
Rﬁdj (all P-values <0.05) 0.28 0.10 0.04 0.16 0.18 0.03 0.15

'Coefficients in italics indicate variables with a P-value between 0.05 and 0.10, the rest of the included variables
have P-values less than 0.05. Coefficients for dummy variables are unstandardized, all other coefficients are
standardized. 2A number of farming goals (reliable and stable income, children, family, animals on farm, and
sustainable, environmental farming) and region were tested in the models, but were not significant. 3A simple
measure of risk attitude. Aggregate of willingness to take risk. “Measured as a dummy variable where 1 denotes
highest level of education as mentioned and 0 denotes otherwise. *Measured as a dummy variable where 1
denotes formal agricultural education and 0 denotes otherwise. ®Measured as a dummy variable where 1 denotes
main operator was single and 0 denotes otherwise. ‘Measured as a dummy variable where 1 denotes a farm
income > NOK 200,000 and 0 denotes otherwise. ®Measured as a dummy variable where 1 denotes a household
income > NOK 500,000 and 0 denotes otherwise. *Measured as a dummy variable where 1 denotes that relation
debt/equity was >0.5 for the respondent and 0 denotes otherwise. '®’Measured as a dummy variable where 1
denotes that the farmer/family had off-farm work and 0 denotes otherwise. '"Measured as a dummy variable
where 1 denotes the farmer/family had invested off-farm the last five years and 0 denotes otherwise. ?Measured
as a dummy variable where 1 denotes organic farming and 0 denotes otherwise. "*Measured as a dummy variable
where 1 denotes the farmer mentioned the goal as important and 0 denotes otherwise. *Variables from the factor
analysis for each farmer are used.
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price premiums on organic products, and organic
farming laws and regulations.

The two groups of farmers evaluated risk manage-
ment strategies more similarly. Favoured strategies
were good liquidity, preventing and reducing crop
diseases and pests, different forms of insurance and
low cost production. For organic farmers, product
flexibility and enterprise diversification were perceived
to be more important. Conventional farmers rated
solvency and off-farm investment higher.

Different sources of risk and risk management
strategies were related to socio-economic variables.
The results indicate that farmers perceived organic
regulations and premiums in Norway as more risky for
pure cash crop farming (except vegetables and fruits)
than for mixed crop-livestock production. The stron-
gest associations were found between credit risk and
highly leveraged farmers, and between market risks
and high farm income. Of the management responses,
financial and working off-farm were strongly related.

Because of the sampling method used, the results
can be taken to be representative for organic and
conventional cash crop farmers in Norway. The high
support payments and high degree of regulation of
agriculture in Norway obviously influences our results.
Nevertheless, the agricultural policy system and reg-
ulations for farming practices are not very different
from what is found in some other developed countries
across the Northern Hemisphere. This implies that
similar results also might be found in several other
countries.

The study revealed notable differences between
organic and conventional cash crop farmers’ risk
perceptions and priorities for ways to handle risk,
suggesting that government policies may have to be
applied differently to the groups. Both groups of
farmers were, however, worried about the institutional
risks, indicating the importance of an agricultural
policy that is clear, stable and predictable. Policy
makers should therefore be cautious about changing
policy capriciously and they should consider strategic
policy initiatives that give farmers more long-term
reliability. One step in a more stable and predictable
direction in Norway would be a change from annual to
perennial agricultural negotiations between the farm-
ers’ unions and the government.

Since the questionnaire showed that several risk
factors are of importance for crop farmers, those
dealing with them ought to provide better information
to enable them to make better-informed judgements
about the risks they face. Farm management consul-
tants and advisers should make more use of modern
decision analysis tools that incorporate the main
sources of risk.
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Abstract

This study was conducted to explore organic and conventional dairy farmers’ perceptions of risk and risk management, and
to examine relationships between farm and farmer characteristics, risk perceptions, and strategies. The data originate from a
survey of conventional (#=363) and organic (»=162) dairy farmers in Norway. Organic farmers had the least risk averse
perceptions. Institutional and production risks were perceived as primary sources of risk, with farm support payments at the top.
Compared to their conventional colleagues, organic farmers gave more weight to institutional factors related to their production
systems. Conventional farmers were more concerned about costs of purchased inputs and animal welfare policy. Organic and
conventional farmers’ management responses were more similar than their risk perceptions. Financial measures such as
liquidity and costs of production, disease prevention, and insurance were perceived as important ways to handle risk. Even
though perceptions were highly farmer-specific, a number of socio-economic variables were found to be related to risk and risk
management. The primary role of institutional risks implies that policy makers should be cautious about changing policy
capriciously and they should consider the scope for strategic policy initiatives that give farmers some greater confidence about
the longer term. Further, researchers should pay more attention to institutional risks.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Farmers’ perceptions of and responses to risk are
important in understanding their risk behaviour. In the
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literature, much normative analysis (with mathemat-
ical programming, etc.) has been done to show how
farmers should behave under uncertainty (e.g., Har-
daker et al., 2004). Surprisingly, however, less work
has been done to examine how farmers perceive risk
and manage it in practice.

Organic farmers are exposed to additional and
different sources of risk compared to conventional

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



12 O. Flaten et al. / Livestock Production Science 95 (2005) 11-25

farmers. Restrictions on pesticide use, fertilisers,
synthetic medicines, purchase of feeds, etc., influence
production risk. Smaller organic markets may mean
greater price fluctuations. On the other hand, specific
direct payments in organic farming result in greater
income stability (Offermann and Nieberg, 2000, p.
93). At the same time, and for both production types,
uncertainty about future government payments may
be of concem to farmers.

Surveys have been conducted by asking about the
types of risk perceived as most important by conven-
tional farmers and about the management strategies
the farmers use. Harwood et al. (1999) have summar-
ised US studies. US farmers, including dairy farmers,
were most concerned about commodity price risk,
production risk, and changes in government laws and
regulations. Arizona dairy producers perceived the
costs of operating inputs to be the greatest source of
risk (Wilson et al., 1993). A 1996 USDA survey
(reported in Harwood et al., 1999) found that keeping
cash on hand was the chief risk management strategy
for every farm size, for every commodity specialty,
and in every region studied. Use of derivative and
insurance markets was also considered important. In a
recent study (Hall et al., 2003), beef producers in
Texas and Nebraska perceived severe droughts and
cattle prices as the most important risk factors.
Maintaining animal health was viewed as the most
effective strategy.

Dairy farmers in New Zealand ranked price risk
and rainfall variability highest, met by routine
spraying, drenching, and maintaining feed reserves
(Martin, 1996). Meuwissen et al. (2001) found that
Dutch livestock farmers considered price and produc-
tion risks to be most important. Producing at lowest
possible costs and insurance were the most important
risk management strategies. A study among Finnish
farmers found changes in agricultural policy as the
most important risk factor, while maintaining
adequate liquidity and solidity was the most important
management response (Sonkkila, 2002).

A few studies have found that geographic location,
farm type, institutional structures, and other factors
affecting the operating environment of farmers influ-
enced farmers’ perceptions of risk and risk manage-
ment (Boggess et al., 1985; Wilson et al.,, 1993;
Patrick and Musser, 1997; Meuwissen et al., 2001).
The studies also pointed to “the highly complex and

individualistic nature of risk perceptions and selection
of management tools” (Wilson et al., 1993).

As far as we know, no earlier studies have
compared conventional and organic farmers’ risk
perceptions and risk management strategies. In Nor-
way, no studies at all have explicitly investigated
dairy farmers’ risk perceptions and the ways they deal
with the risks.

This relative lack of information about (especially
organic) farmers’ risky environment and their reac-
tions to it means that there are few useful practical
insights for policy makers, farm advisers, and
researchers. The objectives of this study are: through
an exploratory and descriptive study, to provide
empirical insight into: 1) Norwegian dairy farmers’
risk perceptions and risk management responses; 2)
differences in risk perceptions and management
responses between conventional and organic dairy
farmers; and 3) farm and farmer characteristics related
to the perceptions and strategies. The data are
analysed with modern multivariate techniques.

2. Conceptual framework

Economists have traditionally used one theory of
risky choice to serve both normative and descriptive
purposes (Thaler, 2000). Expected utility theory is the
most widely accepted normative model of rational
choice (Meyer, 2002) that economists have used also
as a descriptive model of decision making under risk
(Thaler, 2000). Numerous studies have, however,
criticised the expected utility hypothesis on descrip-
tive grounds because it fails to describe observed
behaviour (Kahneman and Tversky, 1979; Allais,
1984; Moschini and Hennessy, 2001, Rabin and
Thaler, 2001). The best way to describe decision-
making behaviour, according to Slovic et al. (1982),
March and Shapira (1987), and Priem et al. (2002), is
to understand the individual’s frame of reference for
evaluating choices with uncertain outcomes because
the decision maker’s perceptual world is that person’s
reality and forms the basis for her or his choices.

This paper will use a descriptive approach, where
we aim to characterise how Norwegian dairy farmers
perceive and manage risk. Because of organic farm-
ers’ exposure to additional and different sources of
risk compared to conventional farmers, we expect
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Fig. 1. Elements of Van Raaij’s (1981) model of a firm’s decision-making environment.

these to influence their risk perceptions and manage-
ment responses. For example, organic farmers pur-
chase less of variable inputs, and we thus expect
organic farmers to be less susceptible financially to
input price shocks. The lack of earlier comparative
studies, however, makes it hard to develop firm
hypotheses. Instead, we will explore and identify
differences between organic and conventional farmers
in their assessed importance of various sources of risk
and their management responses of these risks.

We do not expect either group of farmers to be a
homogeneous population since we expect different
farm and farmer characteristics to influence their risk
perceptions and management responses. Van Raaij’s
(1981) model of the decision-making environment for
the firm is useful to study the relationship between
farm and personal characteristics, risk perceptions,
and management responses (e.g., Wilson et al., 1993),
Fig. 1 presents the groups of variables used in our
research design. The other elements of Van Raaij’s
model are excluded.

First, P—E/P describes how farm and personal
variables (P) impact on farmers’ perceptions of risk
factors (E/P). Second, the relationship P—E/P—B
reflects how the farm/personal variables and risk
perceptions influence economic behaviour (B) (i.e.,
their risk management strategies). Best use of intuition
and prior insights from research in other countries
were used in the selection of variables.

3. Materials and methods
3.1. Data

The data reported here were collected as a part of
a larger questionnaire survey of risk and risk
management in farming. Samples were selected from
Norwegian crop and dairy farmers. This paper
examines data from dairy farmers; an analysis of
the data from crop farmers is reported in Koesling et
al. (2004). Because of small herd sizes in Norway,
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dairy farms were defined as farms having more than
five dairy cows.

The 10-page questionnaire consisted of questions
related to: 1) farmers’ perceptions of risk (including
questions on risk attitude and sources of risk); 2)
farmers’ perceptions of various risk management
strategies; 3) farmers® goals, future plans, and moti-
vations for their farming system (organic or conven-
tional); 4) animal disease management strategies; and
5) characteristics of the farm and farmer. Most
questions were of the closed type, many in the form
of seven point Likert-type scales. The questionnaire
was both pretested internally and in sessions with
farmers, and refined over several stages based on the
comments and suggestions received.

The Norwegian Agricultural Authority (SLF) has a
register of farmers who receive support payments (i.e.,
all farmers), including each farmer’s stocking and
cropping details. Dairy cow health and production
records are registered in the Norwegian Herd Record-
ing System, -in which 96.5% of the dairy farmers
participate (@sterds, 2003). These two data sets (2002
data) were merged with the survey data.

3.2. Sample

The questionnaire was first sent out in January
2003 to 616 randomly selected conventional dairy
farmers and all 245 registered organic dairy farmers.
Conventional farmers were selected from the SLF
register of farmers who received support payments
based on their 2001 application. A month later, a
reminder postcard was sent to all nonrespondents. In
March, nonrespondents were mailed with a follow-up
letter and another copy of the questionnaire.

From the original 861 dairy farmers (in 2001)
approached, 383 (62.2%) conventional and 161
(65.7%) organic farmers responded. Six conventional
respondents informed us that they had quit farming.
Seven conventional and two organic farmers had quit
dairying. Five dairy respondents had converted to
organic farming methods and one from organic to

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



14 O. Flaten et al. / Livestock Production Science 95 (2005) 11-25

conventional farming. Two originally nondairy
respondents had started organic dairy farming. Three
conventional and three organic responses were dis-
carded because of very incomplete returns. The
questionnaires of 363 conventional and 162 organic
farmers (in 2002/2003) were then available for
statistical analysis. Because of the sampling strategy
used and the high response rate, the samples are
assumed to be representative of the conventional and
organic dairy farmer populations.

3.3. Statistical analyses

All computations were conducted using the SAS
statistical program package (v. 8.2). As a first step,
farmers’ perceptions of risk and risk management
were studied using descriptive statistical analyses.
Mean values obtained in organic and conventional
farming for a variable were compared by ¢ tests,
omitting an observation if it had a missing value.
Standard parametric statistical procedures were
assumed appropriate for ordinal variables in the form
of Likert-type scales (e.g., Patrick and Musser, 1997,
Meuwissen et al., 2001).

Common factor analysis, from an exploratory
perspective, was employed to summarise the informa-
tion in a reduced number of factors. The latent root
criterion (eigenvalue >1) was first used as a guideline
in determining how many factors to extract. In order
to have the most representative and parsimonious set
of factors possible, factor solutions with different
numbers of factors were also examined before
structures were defined (Hair et al., 1998). Orthogonal
(varimax) rotation was used, to ensure inter alia that
the factors were as independent as possible for
subsequent use in regressions. Standardised factor
scores for each farmer and factor were saved for
subsequent multivariate analyses.

Some 40% of the respondents did not answer one
or more relevant questions about sources of risk or
management responses (Table 1). In cases with
missing data, most of the respondents failed to answer
only a few items. If remedies for missing data are not
applied, any observations with missing values on any
of the items are omitted. Using only complete
observations can produce bias in the results unless
the missing observations are missing completely at
random. There is also a loss of precision as the sample

Table 1
Number of unanswered questions on sources of risk® (n=31) across
risk management strategies (n=25) within categories of groups

Groups  Sources of risk
0 1-5 6-11 12-20 >20 Total

Risk 0 315 78 2 1 3 399
management 1-5 65 33 2 0 1 101
6-13 6 4 0 0 0 10
>13 7 1 2 0 5 15
Total 393 116 6 1 9 525

* A total of 33 variables were presented, but two crop farm-
specific sources of risk are excluded.

size is reduced (Hair et al., 1998). Our approach for
dealing with missing data in these factor analyses was
first to delete cases having answered less than 20 of
the risk source variables or 12 of the risk management
strategies variables. Next, missing data points were
replaced with the mean value of that variable based on
all valid responses in the group (conventional or
organic).

Organic and conventional farmers may have differ-
ent risk perceptions but some preliminary analyses
revealed very similar factor structures among risk
sources and management responses. Therefore joint
factor analyses for the two groups of farmers were
carried out.

The factor scores from the risk attitude questions
were submitted to a nonhierarchical cluster analysis to
search for groupings of farmers with similar risk
attitudes. The sequential threshold method, combined
with the least square optimisation criterion, was used
to select cluster seeds (Hair et al., 1998). Creating the
risk attitude variable by use of cluster analysis, rather
than identifying the risk groups by using, for example,
median split reduces the chance of arbitrariness when
identifying groups.

Multiple (ordinary least square and logistic)
regressions were used to study associations between
farm and farmer characteristics, risk perceptions, and
risk management, as outlined in Fig. 1. An observa-
tion was excluded from the analysis, if any variable
needed for a regression was missing (e.g., a catego-
rical farm or farmer characteristic). Simple correlation
coefficients between all pairs of independent variables
were low. Variance inflation factors were close to 1
and condition indices were low, indicating no multi-
collinearity problems (Belsley et al., 1980). No
heteroskedasticity was detected using the White test
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Table 2

Comparison of average characteristics of dairy farms in survey with averages of dairy farms in Norway"

Characteristics Conventional Organic
Average of farms Average of farms Average of farms Average of farms
in survey (n=363) in Norway (18,300)° in survey (n=162) in Norway (325)°

Number of dairy cows® 169 15.8 16.8 16.8

Milk yield per cow® (kg) 6193 6150 5119 5070

Concentrates® (FUm®%cow) 1649 1706 887 866

Farmland (ha)® 25.8 233 303 30.2

Labour units (man years) 2.1 - 2.1 -

Age of farmer® 475 516 412 52.1

Highest level of education® (%) 17/70/10/3 - 6/54/22/18 =

Agricultural education (%) 59.7 - 76.1 -

Farm income’ (%) 54.8 - 46.8 -

Household income® (%) 422 - 50.3 -

* Information was also gathered on net worth and debt. Many refusals to answer precluded their use in the statistical analyses.

® Data (2002) from the Norwegian Agricultural Authority.
¢ Data (2002) from the Norwegian Herd Recording System.

9 One feed unit milk (FUm) is defined as 6900 kJ of net energy lactation (Ekern, 1991).

© Primary schoolhigh school/BSc/MSc.

f Percentage of respondents (spouse included) with farm income >NOK (Norwegian kroner) 200,000. € 1 =NOK 8.40.
E Percentage of respondents (spouse included) with household income >NOK 350,000. Household income covers farm income, other forms
of self-employment, wages, pensions, property income, and capital income.

(White, 1980). The stepwise regression method was
tested. Compared to the complete models, signs of the
coefficients were identical, magnitudes of the coef-
ficients were quite similar, and levels of statistical
significance of the independent variables were almost
stable. The complete regression models were selected
for reporting herein.

4. Results and discussion
4.1. General characteristics of respondents

The main characteristics of the dairy farm groups
are compared in Table 2. The average farm size of
conventional respondents was slightly larger than the
average in Norway. Respondents were somewhat
younger than the average dairy farmer.

Organic respondents farmed more land on average
than conventional respondents. The average numbers
of dairy cows was quite similar between the two
groups, but organic cows were fed less concentrate
and produced less milk. Labour input and farmers’
age were quite similar on conventional and organic
farms. Organic farmers had most years of schooling
and more of them had agricultural education. Most
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respondents were organised as family farms: 93% of
conventional and 88% of organic farms. Partnerships
occurred on 6% of the farms.

4.2. Farmer % willingness to take risk

Farmers were asked to assess their willingness to
take risk, compared to others, on Likert-type scales
ranging from 1 (do not agree) to 7 (fully agree). The
statements were “I am willing to take more risk than
other with respect to: 1) production, 2) marketing, and
3) finance and investment,” respectively. Patrick and
Musser (1997) and Meuwissen et al. (2001) used
similar statements.' We assumed that most farmers are
risk averse, but they vary in their willingness to take
risk (Hardaker et al., 2004, p. 92). Since statements
measured attitude toward risks compared to others, the
term comparative risk aversion (CRA) was used. Fig.
2 compares the percentage distribution of organic and
conventional respondents’ answers in relationship to
the statements.

! The measures used to elicit farmers’ risk preferences in all these
studies, including ours, are simple approximations. More advanced
methods to elicit farmers’ risk attitude are discussed in, for example,
Moschini and Hennessy (2001) and Hardaker et al. (2004).
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Fig. 2. Percentage distribution of organic and conventional respondents’ comparative tisk aversion.

Conventional dairy farmers generally perceived the
extent to which they take risks to be less than that of
others. By contrast, Fig. 2 shows that the responses of
the organic dairy farmers had a more symmetric
distribution over the scale of comparative risk
aversion, especially with respect to production risks.
Organic farmers’ assessments were significantly less
risk averse than their conventional colleagues (both
production and marketing P<0.001; finance and
investment P<0.01). Organic farmers have been few
in numbers and the amount of experience with this
form of production is somewhat restricted. Some
willingness to take risk should therefore be expected
among those adopting organic farming practices.
Using historical data, Gardebroek (2002) also found
organic farmers to be less risk averse than their
nonorganic colleagues.

The three risk attitude questions all had significant
positive correlations ( P<0.001) ranging from 0.57 to
0.62. Kaiser’s overall measure of sampling adequacy
(MSA) was 0.717, suggesting that the matrix was
suitable for factor analysis (Hair et al., 1998). Factor
analysis of the variables resulted in a single factor

with all three variables loading at 0.76 or higher and
accounting for 73.7% of the total variance. The three
risk attitude measures were summarised in a single
variable (factor score).

The single factor scores from the factor analysis
were used as input data in the cluster analysis; by this
means it was possible to identify three distinct risk
aversion clusters among the respondents. The cluster
groups consisted of 210 farmers with “high risk
aversion,” 201 with “medium risk aversion,” and 110
with “low risk aversion.” Four respondents were
excluded because of missing data. The three ordered
categories of risk aversion were used in subsequent
regressions.

4.3. Perceptions of sources of risk

In total, 33 sources of risk were presented to the
respondents. Farmers were asked to score each source
of risk on a Likert scale from 1 (no impact) to 7 (very
high impact) to express how significant they consid-
ered each source of risk to be in terms of its potential
impact on the economic performance of their farm.
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Table 3
Mean score for conventional and organic farmers, and joint varimax rotated factor loadings for sources of risk
Sources of risk Conventional Organic  Organic  Most important factors®

mean® mean rank 1 5 3 4 5 6
Changes in government support payments **5.90 5.56 () 0.02 043 0.00 0.21 0.20 0.19
Changes in tax policy **+5.86 4.99 ©) 0.15  0.50 -0.13 020 0.22 0.24
Milk price variability *k%581 5.28 (¢3) 026 045 -0.08 0.19 0.47 0.01
Milk quota policy ***5.56 4.83 ®) 022 050 0.02 0.06 0.31 0.02
Meat price variability *4%5.55 4.72 (10) 026 043 -0.08 020 0.37 0.06
Animal welfare policy *#%5.40 4.17 an 022 0.69 -0.03 -0.10 -0.12 007
Costs of operating inputs **%5.23 3.98 @n 0.27 0.40 -0.17 0.36 0.28 0.09
Injury, illness, death of operator(s) 5.18 5.05 (5) 0.15 0.16 0.09 0.07 0.17 0.75
Changes in consumer preferences 5.17 5.10 4) 0.13 0.05 0.04 0.04 0.58 0.15
Nondomestic epidemic animal diseases **5.10 4.53 (13) 053 0.19 0.06 0.07 0.01 0.27
Domestic epidemic animal diseases **%4.96 4.16 (18) 0.74 0.19 -0.02 0.08 —0.01 0.24
Forage yields uncertainty 4.86 484 ®) 0.53 0.02 0.09 0.17 0.32 0.06
Other government laws and regulations *4.78 4.40 (14) 0.13 0.52 0.19 0.20 -0.02 0.17
Cost of capital equipment **24.74 3.87 25) 030 037 —-0.09 033 0.21 0.10
Fire damages **%4.59 3.86 (26) 044 0.19 -0.01 0.19 0.03 0.40
Cost of credit (interest rate) **4.51 3.97 2) 022 0.08 0.02 0.73 0.08 0.07
Crop prices variability 4.47 4.25 (16) d. d. d. d. d. d.
Technical failure **%4.46 3.90 4) 042 0.23 0.02 0.28 0.13 0.20
Meat production variability **%4.43 371 27 0.57 025 0.05 0.20 0.25 0.09
Family members’ health situation 4.40 4.11 (19) 0.24 0.16 0.07 0.10 0.13 0.56
Marketing/sale *4.35 4.65 (1n) 0.09 0.01 0.18 0.01 0.54 0.08
Changes in technology ***4.35 3.68 (28) d d. d. d. d. d.
Crop yields variability 433 437 (15) d. d. d. d. d. d.
Legislation in production hygiene 4.28 3.93 (23) 024 0.62 0.18 -0.06 -0.08 0.09
Production diseases *4.23 3.61 29) 0.67 020 0.03 0.11 0.14 0.06
Milk yield variability *4.17 3.53 30) 0.52 025 0.04 0.19 0.21 —0.03
Hired labour 3.86 4.06 (20) d. d. d. d. d. d.
Credit availability 3.57 3.28 33) 022 0.09 0.16 0.65 0.02 0.11
Uncertainty about family relations 3.31 3.30 32) d. d. d. d. d. d.
Leasing farm land 3.31 3.40 (€1)) d. d. d. d. d. d.
Additional organic farming payments **x2.67 5.24 A3) 0.07 0.05 0.84 0.02 0.05 0.05
Organic farming laws/regulations **x2.27 4.63 (12) 0.02 0.08 0.88 0.02 0.06 0.08
Price premiums organic products **2.24 4.91 (@) 002 -0.07 0.88 0.08 0.09 0.00
Percent of total variance explained - - - 1.9 107 9.2 6.2 6.0 5.3
Cumulative percent of the variance explained - - - 1.9 226 31.8 38.0 44.0 49.2

Ranked by declining importance for conventional farmers.
Mean numbers marked with asterisks show that the mean scores of conventional and organic farmers are significantly different at *P<0.05,

**P<0.01 and ***P<0.001, based on independent samples ¢ test.

* Mean score (1=no impact, 7=very high impact) for conventional farmers (#=363) and organic farmers (n=162).
® Factors 1- 6 are production, institutional, organic farming, credit, consumer demand, and human resources, respectively. Factor loadings
>[0.30] are in bold. “d” means that the variable is deleted from the factor analysis because of low factor loading and low communality or farm-

type conditionality.

The second and third columns of Table 3 compare
average scores for conventional and organic farmers.?
The fourth column shows organic farmers’ ranking.

2 The standard deviations are not presented in Tables 3 and 4
because of the large size of the tables. The results are available from
the authors.
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Uncertainty about the continuation of general
government support payments stands out as the top-
rated source of risk for both groups. Target prices and
support schemes are decided in Norway through
annual negotiations between the two farmers’ unions
and the government. High average rankings related to
milk and meat prices are thus linked to farm policy.
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Other highly ranked risks in general were institutional
risks such as tax policy and milk quota policy.

Sources of risk that scored low include farmland
leasing, family relations, credit availability, milk
yield, production diseases, and hired labour.

Conventional farmers assigned more importance
than organic farmers to many of the listed sources of
risk. The less risk averse perceptions of organic
farmers may have influenced the mean scores. The
most pronounced differences were found in costs of
operating inputs, animal welfare policy, and cost of
capital equipment. The finding that organic farmers
ranked input costs risk lower than conventional
farmers is probably a result of production systems
in organic farming with low levels of purchased
inputs. At the time the survey was held a white paper
on animal welfare was prepared (LD, 2002), maybe
influencing the high score conventional farmers gave
to animal welfare policy risks. Less pronounced
anxiety among organic farmers for this source of risk
is presumably because of already strict organic
animal welfare standards. Organic farmers gave high
scores to the specific, institutional “organic sources
of risk” (the last three sources in Table 3). Beyond
these, marketing/sales was the only source of risk
where organic farmers’ mean score was significantly
higher than that for conventional farmers, maybe
reflecting the higher instability in organic product
markets.

Comparisons of risks (and management strategies)
with previous studies are difficult because different
questions were asked. Further, different farming,
cultural, and risk environments complicate cross-
national comparisons. However, the most outstanding
finding, compared to previous United States, New
Zealand, and Dutch studies, is the very high scores of
many institutional risks. Agricultural policy changes,
however, scored high in Finland (Sonkkila, 2002).

Since farming is typically a risky business, govern-
ments around the world have intervened to varying
degrees to try to help farmers cope more effectively
with risk. In this context it is a paradox that farmers
perceived institutional risks as the most important.
The domination of institutional risks may be related to
somewhat unpredictable changes in Norwegian farm
policies and regulations, together with external
pressures for deregulation and associated fears of
farm support cuts. The finding should also be linked

to Just’s (2003) proposal that longer term swings (e.g.,
lasting changes in agricultural policy) represent a
much greater risk to farmers than year-to-year
variability in payoffs because the downside conse-
quences may be sufficiently prolonged to cause farm
failure.

Joint factor analysis was applied to the data to
reduce the number of risk source variables. The
overall MSA was 0.850, suggesting that the matrix
was suitable for factor analysis. The number of
variables was reduced from 33 to 6. Some 49.2% of
the total variance was accounted for. The latent root
criterion suggested seven factors. The six-factor
solution gave the most interpretable factors and was
judged to be most useful. Variables conditional on
farm type (crop yields and prices) were not included.
Variables that did not load significantly on any factor
(i.e., loadings <|0.30|) or whose communalities were
low (<0.25) were also evaluated for possible deletion.
Table 3 displays the six factors and their respective
loading items after elimination of some variables.

The factors 1-6 are labelled “production,”
“institutional,” “organic farming,” “credit,” “consumer
demand,” and “human resources” respectively. Factor
1, production, loads significantly from a variety of
production variables and has the highest loadings of
animal disease variables. A wide collection of public
payment and government legislation variables indi-
cates institutional risks in factor 2. Significant
loadings of output and input prices could reflect
the government’s role in. the pricing. Factor 3 is
called organic farming because of the extremely high
loadings of the three specific, institutional “organic”
variables. Factor 4, credit, has large loadings of the
interest rate and credit availability. Significant load-
ings of purchased inputs are likely to reflect the use
of credit to these purposes in a farm business. Factor
S, consumer demand, involves high loadings of
consumer preferences and marketing. Not surpris-
ingly, some output price cross loadings are also
significant. Heavy loadings of health and family
variables and a cross loading of 0.40 of fire damage
suggest human resources for factor 6.

&<

4.4. Perceptions of risk management strategies

Some 25 risk management strategies were pre-
sented for the farmers’ consideration. Farmers indi-
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cated their perceived importance of each strategy on a
Likert scale from 1 (not relevant) to 7 (very relevant).
Results are reported in Table 4.

Strategies generally perceived as very relevant were
good liquidity, prevent and reduce livestock diseases,
buy farm business insurance and personal insurance,
and produce at the lowest possible cost. In recent
studies of livestock farmers in other countries the same
strategies were also perceived as most important
(Meuwissen et al, 2001; Hall et al., 2003), even
though national risk environments are quite different.

Farmers generally did not see corporate farm
organisation, off-farm investments, surplus machi-
nery capacity, collecting information, off-farm work,

Table 4

and use of price contracts as important strategies.
The low ranking of collecting information could be a
negative response to the need to collect still more
information (inter alia related to quality assurance
schemes) than to the importance of collecting
information per se. Time-intensive dairy farming
does not lend itself to off-farm work strategies, but
43% of the respondents perceived off-farm work as
an important strategy (a score of 5 or higher). The
low mean score assigned to price contracts may be
because of the extensive use of cooperative market-
ing among Norwegian farmers and the Norwegian
agricultural policy system, but livestock farmers in
more deregulated countries have also ranked deriv-

Mean score for conventional and organic farmers, and joint varimax rotated factor loadings for risk management strategies

Risk management strategies
a

Conventional Organic Organic Most important factors®

mean mean  rank 1 5 3 4 5 6 7
Liquidity—keep cash in hand **6.50 6.19 m 008 020 007 020 —0.06 050 0.02
Prevent/reduce livestock diseases *6.35 6.13 (¥3) 0.06 064 003 027 -009 022 0.10
Buying farm business insurance *6.13 5.80 (€)) 0.19 022 005 063 -004 0.11 -0.04
Producing at lowest possible cost **5.94 5.61 o) 009 029 003 009 -0.02 033 0.18
Buying personal insurance **5.92 5.50 ©) 016 012 007 083 0.12 0.08 0.16
Risk reducing technologies 5.73 5.67 @) 023 046 012 0.12 006 0.10 0.8
Solvency—debt management **%5.65 5.16 ® -0.05 002 006 -002 0.13 078 -0.05
Prevent/reduce crop diseases and pests 5.52 539 ) 007 071 024 005 012 004 0.05
Use of agronomy/nutrition consultancy/services  *5.44 5.06 (10) 066 013 -0.03 0.12 -0.01 000 0.10
Small gradual changes 5.38 5.18 ® d. d. d. d. d d d.
Cooperative marketing **%535 4.78 (12) d. d. d d. d d. d
Use of veterinarian consultancy/services ***5.09 431 (16) 065 011 008 007 007 010 0.03
Asset flexibility 4.88 4.94 (11) 0.01 006 047 003 023 013 0.19
Shared ownership of equipment, partnership 4.87 4.64 (14) 0.13 0.4 -0.08 003 018 -0.01 0.66
Keeping fixed costs low 4.61 4.69 (13) 009 007 009 005 002 003 039
Use of economic consultancy/services 4.44 4.14 (19) 0.66 000 011 014 020 -0.03 0.5
Enterprise diversification 4.28 4.41 (15) 0.04 011 021 —0.09 033 000 0.18
Storage 4.16 4.08 (20) 005 012 058 007 -0.11 0.08 -0.15
Production contracts 4.07 4.03 1) 017 015 042 007 0.07 003 -0.04
Off-farm work 4.02 4.01 (22) 0.09 003 -002 005 041 010 0.10
Collecting information *3.79 4.22 (18) 019 014 024 —0.01 034 -—0.06 0.17
Product and market flexibility **+3 40 424 (W) ~0.12 —-0.02 0.63 —0.05 0.14 -0.05 0.39
Surplus machinery capacity *3.39 3.05 23) d. d. d d. d d. d
Off-farm investments 2.68 2.60 24) 0.01 -0.10 005 004 070 —0.04 -0.05
Organise the farm as a corporation 2.39 2.20 25) d. d d. d. d. d d.

Percent of total variance explained -
Cumulative percent of the variance explained -

. 7.3 7.0 6.5 6.2 5.3 5.2 4.8
- 7.3 143 207 269 322 374 422

Ranked by declining importance for conventional farmers.

Mean numbers marked with asterisks show that the mean scores of conventional and organic farmers are significantly different at *P<0.05,
**P<0.01 and ***P<0.001, based on independent samples ¢ test.
® Mean score (1=not important, 7=very important) for conventional farmers (n=363) and organic farmers (n=162).
® Factors 1-7 are consultancy, disease prevention, flexibility, insurance, diversification, and financial and fixed cost sharing. Factor loadings
>{0.30| are in bold. “d.” means that the variable is deleted from the factor analysis because of low factor loading and low communality.
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ative instruments low (Martin, 1996; Meuwissen
et al., 2001; Hall et al., 2003).

Organic and conventional farmers’ perceptions of
the importance of different management responses
were much more similar than their perceptions about
the sources of risk. Conventional farmers attached
particularly greater importance than organic farmers to
vetetinary services, cooperative marketing, and sol-
vency (debt management). The differences may be
attributable to differences between the two production
systems and the high importance of “noneconomic”
goals among organic farmers. Organic farmers
assigned significantly higher scores only to product
and market flexibility and collecting information, but
neither of these belonged to the risk strategies
assigned high importance.

The overall MSA for the risk management varia-
bles was 0.736, suggesting that the matrix was
suitable for factor analysis. The joint factor analysis
identified seven factors with eigenvalues greater than
one accounting for 42.2% of the variance. This
solution gave interpretable and feasible factors and
was used in the further analysis. Candidates for
deletion were assessed in the same way as for the
sources of risk. Table 4 displays the seven factors and
their respective loading items after deletion of some
variables.

The factors 1-7 are interpreted as “consultancy,”
“disease prevention,” “flexibility,” “insurance,” “diver-
sification,” “financial,” and “fixed cost sharing”
respectively. Factor 1, consultancy, has high loadings
of the consultancy services (veterinarian, agronomy/
nutrition, and economics). Factor 2 is named disease
prevention because of large loadings of prevention/
reduction of crop/forage and livestock diseases and
pests. A significant loading of risk reducing technol-
ogies accompanies the disease prevention strategies.
Factor 3, flexibility, includes on-farm strategies to
enhance flexibility (storage included) and price con-
tracts. Factor 4 has heavy loadings of insurance
contracts, and is accordingly labelled insurance. Off-
farm (investments and work) and on-farm strategies to
spread risk are included in factor 5, diversification. A
significant loading of collecting information is also
included. Factor 6 includes financial aspects of the
farm business (solvency, liquidity, and production
costs). Controlling fixed costs through shared owner-
ship of equipment and partnership loads high on factor

7, fixed cost sharing. Moreover, another fixed cost
strategy, keeping fixed costs low (e.g., through hiring
land and machinery), and a cross loading of product
and market flexibility load significantly.

4.5. Risk aversion and sources of risk in relation to
Jarm and farmer characteristics

A multiresponse ordered logit model was used to
examine the relationship between comparative risk
aversion and socio-economic variables. For the
sources of risk ordinary least square (OLS) multiple
regressions were used. Regression coefficients and
goodness-of-fit measures are presented in Table 5.

All models summarised in Table 5, except that for
“human resources,” were significant. Usually, good-
ness-of-fit is fairly low for' discrete choice models
(Verbeek, 2000, p. 186). The specified logit model
performed 12% better than a model that specified the
probability of take up to be constant. The goodness-
of-fit coefficients in the significant OLS models were
low, expect “organic farming,” suggesting very
personal perceptions and/or that important variables
explaining farmers’ perceptions have been excluded.
Exclusion of many socio-economic variables of
potential importance was judged not to be very likely.
The extremely low debt/asset ratios and high liquidity
measures often found in farming are, however,
consistent with risk aversion (Musser and Patrick,
2002), as shown for a solvency measure in Meuwis-
sen et al. (2001). These issues could not be examined
in our study. Farmer specificity of perceptions is in
line with previous studies (Boggess et al., 1985;
Wilson et al,, 1993; Patrick and Musser, 1997;
Meuwissen et al., 2001). .

Organic farmers had very significantly less com-
parative risk aversions (CRA) than conventional
farmers, which is in agreement with the results
presented in Fig. 2. Farmers having more dairy cows
had a lower degree of CRA. Increased farm incoge
implied, unexpectedly, higher degree of CRA. The
last relationship may be of less economic importance,
since it is the risk that threatens a farmer’s long-term
asset base that really matters (Just, 2003).

“Organic farming” was the only risk source organic
farmers, compared to conventional farmers, perceived
as significantly more important (columns 3-8). In
relation to organic farmers, conventional farmers
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Table 5

Results of multiple regressions for comparative risk aversion (CRA) and sources of risk against socio-economic variables® (n=457)

Independent variables ~ CRA® Sources of risk
Production Institutional Organic farming Credit Consumer demand Human resources

Farming system® *HX0.96 ***—035  ***-0,52 ***1.40 *—-0.23 0.02 —0.01
CRA: ma-m? ni. 0.01 0.09 -0.05 —0.09  **0.28 0.16
CRA: la-m? n.i. 0.05 0.00 0.00 0.10 **0.31 —0.04
Ownership® —0.06 0.12 —-0.24 —0.16 0.03 0.00 0.19
Number of cows *0.03 -0.01 -0.01 0.00 0,01 0.01 0.00
Farm experience (year) —0.00 0.00 0.00 0.00 0.00 0.00 0.00
Education® -0.07 —0.01 0.10 0.02 0.07 —-0.03 0.02
Agricultural education® 0.13 —-0.08 -0.09 —-0.14 0.07 0.13 0.00
Off-farm work" 0.39 0.00 0.02 —0.13 0.03  ™0.14 0.06
Off-farm investment' -0.02 0.01 0.04 0.08 ***0.29 -0.12 0.05
SGM dairy (%) 0.34 —0.10 0.40 -0.19 —0.02 -0.31 -0.34
Farm income® *—0.49 —0.04 0.04 0.01 0.05 -0.03 —0.04
Household income' 0.34 —0.14 -0.13 —0.12 -0.11  —0.05 ~0.02
Geography™ 0.30 *0.23 0.10 —0.02 —-0.11 0.03 -0.10
R,f&} ***x0.121 *+%0.029 **40.081  ***0.433 **0.037  *0.023 0.000

“n.i.” stands for “not included.”

® Variables and models significant at (?P<0.10, *P<0.05, **P<0.01 and ***P<0.001.

® Measured as an ordered response variable where 1 denotes the most risk averse attitude, 2 the medium and 3 the least.

¢ Measured as a dummy variable where 1 denotes organic farming and 0 denotes conventional farming.

4 Measured as two dummy variables “ma-m” and “la-m” where 0 denotes the medium risk averse attitude (m), and 1 denotes the most risk

averse attitude (ma) and the least risk averse attitude (la), respectively.

° Measured as a dummy variable where 1 denotes partnerships and 0 denotes otherwise.

f Measured as a dummy variable where 1 denotes formal schooling beyond high school and 0 denotes high school education or less.

& Measured as a dummy variable where 1 denotes agricultural education and 0 denotes otherwise.

® Measured as a dummy variable where 1 denotes off-farm work (farmer and/or spouse) and 0 denotes no off-farm work.

! Measured as a dummy variable where 1 denotes off-farm investments the last five years and 0 denotes otherwise.

i Measured as percent of the farm’s total standard gross margin (SGM) from the dairy enterprise.

X Measured as a dummy variable where 1 denotes farm income >NOK 200,000 and 0 denotes otherwise.

! Measured as a dummy variable where 1 denotes household income > NOK 350,000 and 0 denotes otherwise.

™ Measured as a dummy variable where 1 denotes central location (no regional policy priority) and 0 denotes otherwise (cf. KRD, 2003).
" The Nagelkerke approach was used to determine the coefficient of determination (pseudo-R?) in the ordered logit model.

perceived production, institutional sources, and credit
sources of risk as significantly more important, maybe
related to their higher use of variable inputs.

Consumer demand was the only risk source factor
that was significantly influenced by farmers’ CRA.
Both the most and least risk averse farmers found
consumer demand risks more important than the
medium risk averse farmers.

Of the other socio-economic characteristics, only
off-farm investments and location had significant
effects on the perceptions of risk sources. Farmers
who had invested off-farm perceived credit risks as
much less relevant, perhaps because their credit
obligations are small. Farmers in central areas were
more concemed about production risks, especially

associated with the animal disease variables. The
finding may be related to more frequent experiences
with disease outbreaks in central areas (Norstrdm et
al., 2000; Nyberg et al., 2004) and therefore greater
fear of these risk sources. Also, a higher frequency of
livestock trade (Dsteras, personal communication) and
more densely populated areas may contribute to the
greater disease concerns.

4.6. Perceptions of risk management in relation to
Sfarm and farmer characteristics

The last step was to use multiple linear regressions
to relate the information on socio-economic character-
istics and risk perceptions to management responses.
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Table 6

Results of multiple regressions for risk management strategies® (n=457)
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Independent variables Risk management strategies
Consultancy Diseases Flexibility Insurance Diversification Financial Fixed cost

Farming system® ®-0.22 #)0.22 +)0.24 ~0.07 —0.17 -0.09 —0.06
CRA: ma-m° *-0.18 *0.19 -0.07 0.13 —0.05 0.13 0.04
CRA: la-m® 0.04 *0.26 0.16 (*)0.20 0.10 -0.02 *0.22
Ownership* -0.15 —-0.09 -0.05 -0.12 0.05 -0.21 *%0.45
Number of cows 0.00 0.01 0.00 *0.01 0.00 0.00 0.01
Farm experience (year) —0.01 0.00 —0.01 *—0.01 **—0.01 *0.01 0.00
Education® 0.03 —0.12 0.02 -0.15 *)0,17 0.15 0.11
Agricultural education’ 0.02 —0.08 0.10 0.06 0.07 0.09 *+0.21
Off-farm work® 0.06 0.03 **_0.27 *#0.26 90,14 —0.09 0.02
Off-farm investment" 0.11 —0.08 -0.02 —0.08 *+%0.40 -0.04 *_0.14
SGM dairy (%)’ 0.01 *_0.65 *_0.64 —-0.25 0.05 0.30 *_0.45
Farm income’ 0.04 0.02 -0.06 0.09 —0.03 0.06 —-0.03
Household income® —0.03 -0.02 0.04 0.10 —0.01 —0.01 -0.03
Geography' -0.07 0.07 *40.26 *_0.18 —0.06 -0.13 -0.07
(1) Production™ *440.15 #+%0.18 *+%0.19 0,08 0.06 *+0.14 0.01
(2) Institutional 0.03 *0.10 *)0,09 0.01 0.04 *re(,18 0.02
(3) Organic farming —0.03 -0.06 0.02 -0.07 *)0,09 *1-0.10 *0.11
(4) Credit #240.17 %009 0.07 0.05 0.03 —0.07 *0.11
(5) Consumer demand 0.08 *0.10 0.06 0.05 0.01 —0.03 0.02
(6) Human resources 0.03 0.04 0.00 *0.09 0.03 *0.11 —0.04
Ry *+40,088 *+%(),082 *+20,128 *+%0,085 »*%(0.102 *#40.119 *+20,088

" Variables and models significant at (¥)P<0.10, *P<0.05, **P<0.01 and ***P<0.001.

® Measured as a dummy variable where | denotes organic farming and 0 denotes conventional farming.

€ Measured as two dummy variables “ma-m" and “la-m” where 0 denotes the medium risk averse attitude (m), and 1 denotes the most risk
averse attitude (ma), and the least risk averse attitude (la), respectively.

4 Measured as a dummy variable where 1 denotes partnerships and 0 denotes otherwise.

© Measured as a dummy variable where | denotes formal schooling beyond high school and 0 denotes high school education or less.

f Measured as a dummy variable where 1 denotes agricultural education and 0 denotes otherwise.

& Measured as a dummy variable where 1 denotes off-farm work (farmer and/or spouse) and 0 denotes no off-farm work.

" Measured as a dummy variable where | denotes off-farm investments the last 5 years and 0 denotes otherwise.

! Measured as percent of the farm’s total standard gross margin (SGM) from the dairy enterprise.

J Measured as a dummy variable where 1 denotes farm income >NOK 200,000 and 0 denotes otherwise.

¥ Measured as a dummy variable where 1 denotes household income =NOK 350,000 and 0 denotes otherwise.

! Measured as a dummy variable where 1 denotes central location (no regional policy priority) and 0 denotes otherwise (cf. KRD, 2003).

™ Variables numbered “1-6" refer to sources of risk (from the factor analysis).

The regression coefficients and the goodness-of-fit
measures of the models are presented in Table 6. All
models were highly significant and all of them
explained around 10% of the total variance.

Organic farmers tended to perceive flexibility and
disease prevention as more important and consul-
tancy as less important than the conventional
farmers. Compared to other farmers, the most risk
averse farmers perceived disease management strat-
egies as significantly more important and found
consultancy less important. The least risk averse
farmers were more likely to view disease prevention

and fixed cost sharing as important management
responses.

All socio-economic variables, except education
and the two income variables, had at least one
significant relationship with the risk management
strategies. In contrast, earlier studies have found some
relationships between economic variables (like gross
farm income and solvency) and farmers’ perceptions
of risk sources and management responses (Patrick
and Musser, 1997; Meuwissen et al., 2001).

Farmers in partnerships perceived fixed cost
sharing as more relevant than the others (mostly
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family farms). Farmers with larger herds were more
likely to perceive insurance as relevant. More
experienced farmers were significantly less con-
cerned about insurance and diversification but found
financial management responses more important.
Farmers with education in agriculture placed more
emphasis on fixed cost sharing. Off-farm work was
associated with more importance assigned to insur-
ance responses and less importance given to (on-
farm) flexibility responses. Not surprisingly, invest-
ing off-farm was highly associated with diversifica-
tion strategies. The most specialised dairy farmers
perceived flexibility and disease prevention as less
relevant. Farmers in central areas found flexibility
more important, while insurance was of less concern.

The final independent variables are the perceived
risk sources. An essential question is: How do farmers
cope with the institutional risks? The regressions
suggested that institutional risks are highly related to
financial management responses (solvency, liquidity,
and low cost production). Disease prevention was also
of importance. The results indicate multidimension-
ality of institutional risks requiring multiple manage-
ment responses. More creative ways to handle risk
than the traditional ones referred to in the survey may
also be needed (Boehlje, 2003).

Production risks were found to be highly associ-
ated with multiple management responses; consul-
tancy, disease prevention, flexibility, and financial
strategies. No one-to-one correspondence between
sources of, and responses to, risk has also been
observed previously (Patrick and Musser, 1997).
Organic farming risks were positively related to fixed
cost sharing. Consultancy and fixed cost sharing were
important responses to credit risks. The risk source
consumer demand was positively associated with
disease prevention, maybe related to increased con-
sumer awareness of animal health problems that can
be reduced through a healthier herd. Farmers who
perceived human resource risks to be important
appreciated financial risk management strategies.

5. Conclusions
Our results suggest that organic farmers perceived

themselves to be less risk averse than their conven-
tional colleagues. Both groups perceived institutional
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risks as primary sources of risk, with farm support
payments top-rated. Conventional farmers perceived
many sources of risk as more important than organic
farmers, the difference being most pronounced for
costs of purchased inputs and animal welfare policy.
Organic farmers gave more weight to institutional
factors related to their production systems (organic
farming payments, price premiums, and organic
regulations).

Financial measures, disease prevention, and insur-
ance were perceived as the most important risk
management strategies. Organic and conventional
farmers’ management responses were relative similar
but organic farmers rated flexibility as more impor-
tant. Both institutional and production risks were
associated with multiple ways to handle risk.

A number of socio-economic variables had sig-
nificant effects on risk perceptions and management
responses. More significant variables were found for
management responses than for risk perceptions. The
low explanatory power in the regression models may
imply a high degree of farm-specific risk perceptions.

The high support payments and high degree of
regulation of agriculture in Norway obviously impact
upon our results. Nevertheless, the agricultural policy
system is not very different from what is found in
several other Northern countries. This implies that
similar results could be found in other countries, as
indicated in Finland (Sonkkila, 2002).

The study revealed notable differences between
organic and conventional dairy farmers’ risk percep-
tions, suggesting that government policies may have
to be applied differently to the two groups. Both
groups of farmers were, however, worried about the
institutional risks, indicating the importance of an
agricultural policy that is clear, stable, and predictable.
Policy makers should therefore be cautious about
changing policy capriciously and they should consider
the scope for strategic policy initiatives that give
farmers some greater confidence about the longer
term. One step in a more stable and predictable
direction in Norway would be a change from annual
to perennial agricultural negotiations between the
farmers’ unions and the government.

Risk research in agricultural economics and farm
management has emphasised production and market-
ing risks (Musser and Patrick, 2002). Our findings
suggest that more attention should be paid on
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studying institutional risks. Further, farm manage-
ment consultants and advisers should make more use
of decision analysis tools that incorporate institu-
tional risks.
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Abstract

Earlier studies from Norway indicate that organic dairy farms enjoy better animal
health than conventional dairy farms. However, these studies often use veterinary
treatment data only, and may not reflect the health status of the farms, because
health may be handled differently i.e. a different treatment scheme in organic
versus in conventional farms. A study of animal health and health handling on both
organic and conventional farms was performed based on information gathered
from a mailed questionnaire. Responses from 159 and 149 conventional and
organic dairy herds, respectively, were received and merged with herd health and
production information from the Norwegian Cattle Health Services and the
Norwegian Dairy Herd Recording System. Initially, there appeared to be many and
large differences in herd health parameters between the two groups, however, after
adjusting for differences in health handling i.e. a higher degree of self-induced non-
medical disease handling as well as alternative medicine treatment, only a lower
level of acute mastitis in organic dairy herds remained. When controlling for
production level — milk yield being lower in organic herds — this difference also
disappeared. Our results demonstrate the need for a critical assessment of health
related data sources, i.e., to investigate how data have originated, and how they
should be used adequately for research purposes.
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1. Introduction

A major goal of organic livestock production is the enhancement of animal welfare
and animal health, for example through prevention of disease (Alroe et al., 2001;
IFOAM, 2000). Studies of health and health handling on organic dairy farms are
few, and those that have compared health performance on conventional and
organic farms have produced conflicting results. In a literature review, Lund and
Algers (2003) reported only 13 publications related to health in organic dairy
production. Five of these were comparative studies of organic versus conventional
dairy farms. Of these, two were carried out in Norway and two in Denmark. Lund
and Algers (2003) conclude in their review that ‘health and welfare in organic herds are
the same as or better than in conventional herds’. In some areas, however, such as parasite
control and balanced ration formulations, there is a need for solutions that can
“guarantee high levels of health and welfare” (Hovi et al., 2003; Sato et al., 2004).
Hovi et al. (2003) state that there are “apparent conflicts” between environmental,
public health and farmer income objectives in organic farming and animal health
and welfare.

In one of the Norwegian studies referred to by (Lund and Algers, 2003), the
most frequent health disorders (mastitis, ketosis and milk fever) were investigated
and a better health performance was reported for organic dairy herds (Hardeng and
Edge, 2001). Ebbesvik and Loes (1994) reach the same conclusion. In the two
Danish studies (Vaarst et al., 1998; Vaarst and Bennedsgaard, 2001), however, no
difference in health performance was reported. In the other Norwegian study
referred to reproductive parameters were found to be impaired in organic dairy
farms, which was associated with a deficit of nutritional energy during the winter
season (Reksen et al., 1999).

Regarding animal welfare, von Borell and Serensen (2004a) argue that “high
requirements for space allowance, for bedding and access to outdoor areas” should open for a
positive effect on animal welfare. However, the housing conditions and
stockmanship in organic farming (Sundrum, 2001; Rushen, 2003) affect animal
welfare and “organic farming is consequently no guarantee for good animal welfare’ (von
Borell and Serensen, 2004b).

Hardeng and Edge (2001) used historical data from the Norwegian Cattle Health
Service health card system, and one cannot exclude that systematic differences in
health handling between organic and conventional dairy farmers were responsible
for, at least in part, the reported difference in health performance as discussed by
Bennedsgaard et al. (2003) and von Borell and Serensen (2004b). The potential for
systematic differences is related to an expected difference in health handling,
related to more frequent use of alternative treatments such as homeopathy (Hovi
and Rodrick, 2000; Henriksen, 2002). In Norway, individual dairy cattle health
cards are completed by a veterinarian whenever animals are treated medically, and
the routines are reported to be good (Valde, 2004). Health treatment such as
homeopathic treatments, not involving a visit by a veterinarian, is therefore less
likely to be reported into the system.

Comparing the two groups of dairy farms — organic versus conventional — as by
Hardeng and Edge (2001) without taking into account potential for systematic
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differences in health handling and the consequences for the rate of health disorders
reported may not tell the whole story, and can at worst produce misleading results.
The aims of this study were: 1) to investigate for systematic differences in health
handling between organic and conventional dairy farmers; 2) to wuse this
information to adjust the health card record information and investigate for
differences in the adjusted health information; and 3) to relate these findings to the
animal welfare in organic versus conventional dairy herds.

2. Materials and methods

2.1. Questionnaire data

The data reported are a sub-set of a larger survey of risk and risk management in
Norwegian farming (Flaten et al., 2005; Koesling et al.,, 2004). Both Norwegian
crop and dairy farmers were sampled, although in this paper only data from dairy
herds was investigated. Dairy herd size is small in Norway, and a dairy farm was
defined as a farm with more than five dairy cows.

The 10-page questionnaire consisted of questions related to: 1) farmers’
perceptions of risk, 2) farmers’ perceptions of various risk management strategies,
3) farmers’ goals, future plans and motivations for their farming system (organic or
conventional), 4) animal disease management strategies, and 5) characteristics of
the farm and farmer. Most questions were of the closed type, with many being in
the form of seven-point Likert-type scales. The questionnaire was pre-tested on a
sample of farmers, and refined several times, based on the comments and
suggestions received.

The Norwegian Agricultural Authority (SLF) maintains a register of farmers who
receive subsidies (i.e. all farmers), including farmers stocking an cropping details.
Conventional dairy farmers were selected from this SLF-register for the year 2001,
and, as part of a larger study, two groups of conventional dairy herds were selected
— a simple random sample and a frequency matched sample that took into account
the geographic distribution of organic dairy farms. The organic dairy herds selected
were all registered herds supplying organic milk to TINE Norwegian Dairies BA.
The questionnaire was first submitted in January 2003 to 616 conventional dairy
farmers and 245 organic dairy farmers. A month later a reminder postcard was sent
to all non-respondents. In March the questionnaire was again sent to farmers who
had not responded.

Of the original 861 dairy farmers approached, 383 (62.2%) conventional and 161
(65.7%) organic farmers responded. After screening the data for misclassifications
and highly incomplete questionnaires, the base consisted of 363 conventional and
162 organic dairy herds (the latter figure showing that some organic farms had been
classified as conventional).

2.2. Health and production data

Information gathered from individual dairy cow health and production records at
farm level are registered centrally by the Norwegian Cattle Health Services
(http://storfehelse.tine.no/engelsk/) and the Norwegian Dairy Herd Recording
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System. Some 97% of Norwegian dairy farmers participate in this recording system
(Osteras, 2003). The health information is mainly related to veterinary visits and
their medical treatments of animals at the farm. Norwegian farmers are not
permitted to initiate medical treatments by themselves. A data set (2002-data) of
the above database documenting individual health, reproduction and production
information at the herd level, was merged with the questionnaire data. It appeared
that 159 frequency-matched conventional dairy herds and 149 organic dairy herds
had returned a completed questionnaire. The randomly sampled conventional herds
were excluded, because we wanted to confine the comparison to herds receiving
the same veterinary treatment strategies (i.e. the same veterinary practices).

2.3. Statistical analysis
A simple descriptive analysis was performed to compare the two groups with
respect to key management, health, reproduction and animal welfare related

variables. A simple two-sample ~test (P<0.05) was used for continuous variables

and a chi-square-test (P<0.05) was used for categorical variables (ordinal Likert-type
scale variables included).

The health card record information was adjusted based on the responses in the
questionnaire, where farmers had responded to “how many out of ten” of selected
health disorders “the veterinarians were called to”. The data were then re-analysed
using a simple two-sample #test. The adjusted data were finally analysed using
ordinary least square (OLS) regression models in order to control for potential
effects of milk yield and average age distribution in the herd.

3. Results

The conventional and organic groups of dairy farms showed significant differences
in key management variables such as milk yield, age distribution, percentage
concentrate and percentage pasture of the total feed ration (Table 1). The share of
the produced milk supplied to the dairy plant from organic dairy farms (86%) was

significantly less (P<0.05) than for the conventional dairy farms (89%). The use of
supplemental feed, e.g. hay, pasture and root crops, was more common in organic
herds. (The basic feed in both groups was silage.)

With respect to the assessment of risk sources in terms of its potential impact on
the economic performance of their farm, the two groups responded differently to
the questions related to health and welfare. For example risk sources related to
production diseases, domestic epidemic diseases and non-domestic epidemic
diseases, as well as the impact of animal welfare policies, were all perceived least
risky among organic farmers (Table 2).

In relation to statements comparing the two production systems, strong
disagreements came up between the two groups. For example 81% of the organic
farmers were disagreed with the statement that conventional livestock farming
improves animal health, while only 19% of conventional farmers were disagreed
with the same statement. Some 72% of the organic farmers strongly agreed with
the statement that organic farming better maintains an animal’s requirements, while
only 10% of the conventional farmers supported the same statement. Organic
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farmers were less in agreement with the statement that a stressed economy would
harm animal welfare and health. The two groups of farmers were more agreed on
the importance of risk management in preventing/reducing livestock diseases.
Organic farmers relied less on veterinary advice in coping with risk.

Table 1 Key management variables in milk production for conventional dairy herds which
were frequency matched with organic dairy herds

Conventional (n=159) Organic (n=149)

Mean S Mean S
Number of dairy cow-years” 1517 6.75 16.32 9.95
Age of dairy cows (in years) 4.14 0.55 4.46 0.61 *
Milk yield (kg) per cow years 6110 1092 5081 1019 *
Milk supplied (L) per cow years 5408 1012 4388 976 *
Total feed units® per cow year 4397 1141 3905 1124 *
Percentage silage 38.6 145 39.3 16.2
Percentage concentrate 39.3 20.07 27.44 22.49 *
Percentage hay 15 3.65 3.79 8.07 *
Percentage pasture 16.6 10.69 26.11 12.24 *
Percentage root crops 0.11 0.73 0.35 1.35 *
Percentage potatoes 0.25 1.48 0.26 0.89
Percentage other feed 0.15 1.07 0.38 1.61

Variables marked with an asterisk show that the mean scores of conventional and organic farmers are

significantly different according to a two-sample #-test (*P<0.05).

1) Cow-years equal the number of feeding days from the 1st calving or 1st of January to culling for all
specified cattle in a given year, divided by 365 days .

2) One feed unit milk (FUm) is defined as 6900 kJ of net energy lactation (Ekern, 1991).

When investigating the key health and reproduction related variables from the
Norwegian Cattle Health Services, the two groups differed for most of the
variables (Table 3). The treatment frequency for all diseases in organic farms was
only 60% of that of conventional farms, with mastitis treatment contributing most
of the difference. Milk fever, vulvovaginitis and heat synchronisation were the
exception with no difference. No difference in calving interval — an indicator for
reproductive performance — was observed. (It should, be noted that calving interval
is an imprecise indicator since it is affected by the culling pattern within the herd.)

Attitude to disease handling also differed in the two groups (Table 4). Organic
farmers applied more self-induced and supplementary handling (e.g. frequent
milking) as well as alternative treatments in respect of mastitis cases. Some 55% of
organic farmers used alternative treatments ‘sometimes’ or ‘often’ compared to
only 14% among conventional farmers. Organic farmers also had a more frequent
use of other feed supplements with respect to treatment of ketosis. Organic
farmers reported that they less often make use of the dairies feeding advisory
services.
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Table 2 Risk-related responses associated with animal health and welfare from the
questionnaire where the two groups - conventional (C) and organic (0) dairy
farmers — significantly differ (P<0.05; ytest for categorical data).
Percentages of responses in the different groups are reported.

Group”

I 1 i
Sources of risk
Production diseases C/O 16/31 59/57 25/12
Domestic epidemic animal diseases C/O 9/26 39/45 52/29
Non-domestic epidemic animal diseases C/O 13/33 19/22 68/45
Animal welfare policy C/IO 11/32 25/34 64/34

Agreement with statement

Conventiona livestock farming improvesanimal  C/O  19/80  45/17 36/3
health

Organic livestock farming increases the risk of C/IO 26/59 37/36 37/5
underfeeeding and malnutrition

Organic farming better maintains animals natural  C/O  40/6 50/22 10/72
reguirements

Stressed economy harm animal welfareand health C/O  17/30  33/41 50/29

Risk mangement strategies
Use of veterinary advisory services C/O 10/22 37/50 53/28
Prevent/reduce livestock diseases C/IO 20 10/19 88/81

1) Likert-type scale response originally ranging from 1 to 7 pooled for the tabulating purpose, into 3 groups by
merging 1 and 2 into group |, the responses in 3, 4 and 5 into group Il and the responses in 6 and 7 into
group llI

There was no indication of difference in the farmers, reporting of their own health
handling into the Norwegian Cattle Health Recording Services. As a general
observation, both group of farmers responded that their own health
management/treatment (if applying such measures) is not ‘often’ reported, e.g.,
only about 6% ‘often” make a note when carrying out frequent milking and only
26% when carrying out an alternative treatment (Table 4).

In the questionnaire the farmers were asked to respond to ‘How many out of ten
cases of the listed diseases are you calling the veterinarian to?” Cases were defined
by objective measures such as fever for “acute mastitis” and positive Schalm
reaction without fever for “mild mastitis”. With the exception of milk fever,
organic farmers reported that they called the veterinarian less frequently compared
to the conventional dairy farmers (Table 5). Conventional farmers reported, e.g.,
that they called the veterinarian to 4.5 out of ten mild mastitis cases, while organic
farmers only called the veterinarian to two out of ten.
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Table 3 Key health- and reproduction-related variables from the dairy cattle health
record system for conventional and organic dairy farms

Conventiona (n=159) Organic (n=149)

Mean ) Mean <
Geometric somatic cell count 117.7 48.3 126.4 49.5
Calving interval 389.9 40.0 387.7 31.6
Culling rate 43.0 25.9 36.6 23.3 *
Replacement rate 42.6 215 38 18.7 *
Treatment (Tr.) for all diseases 72.1 62.6 44.2 515 *
Tr. For al mastitis cases 30.7 27.0 17.7 24.8 *
Tr. For acute mastitis 195 19 11.7 17.6 *
Tr. for clinical (cl.) mastitis 30.2 26.7 17.5 24.2 *
Tr. for sub-cl./chronical mastitis 11 14.6 59 13.2 *
Tr. for teat tramp 29 6.2 13 4.1 *
Tr. for milk fever 54 9.9 4.8 7.8
Tr. for ketosis 6.3 11.9 34 8.4 *
Tr. for indigestions 14 55 04 18 *
Tr. for retained placenta 2.8 58 1.8 3.6
Tr. for vulvovaginitis 0.7 4.1 0.6 2.7
Tr. for lack of heat 24 7.3 0.6 3.2 *
Tr. for heat syncronisation 04 21 0.2 19
Tr. for ovarian cysts 1.2 3 0.3 1.6 *

* significantly different according to a two-sample t-test (P<0.05).

Adjusting the key health variables reported to the recording system for differences
in frequency of calling the veterinarian produces a more accurate estimate of
disease frequency. Subsequent investigations for differences in health performance,
using a simple two-sample rtest, now indicates a difference in the incidence of
acute mastitis only (Table 6). When testing for health performance while
controlling for average milk production and age in the herds (using an OLS
regression model) all differences in health performance, including acute mastitis,
disappeared (Table 7).
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Table 4 Frequency statistics for disease handling variables from questionnaire data
collected from conventional (C) and organic (0) dairy farms

Never Some Often

times

Milking of mastitis cow treated by aveterinarian C/O  7/10 55/50  38/40
Milking of mastitis cow not treated C/O 3V19 47/45 22/36 *
Use of heat liniments C/O 49/33 35146 16/21 *
Alternative treatments (any disease) C/O 86/45 8/30 6/25 *
SCC cows with suckling calves C/IO 76/46 17/31 7/23 *
Drying off without treatment C/O 5135 42/54 7/11 *
Drying off after treatment C/O 9/12 77180  14/8
Separate milking C/IO 25/22 25/26 50/52
Culling without treatment C/O 30/36 6556 5/8
Use of feeding supplements to ketosis cases C/O 22/44 45/31 33/25
More than two daily feedings of concentrate C/IO 20/44 21/19 59/37
Other feed stuff supplements C/IO 23/9 38/37 39/54
Use of body scoring C/O 15/13 45/51 40/36
Use of feeding advice services C/IO 6/25 24/35  70/40
Use of Casupplementsto milkfever (mf) cases C/O 48/56 35/32 17/12
Use of body scoring for mf prevention C/O 17/28 52/51 3131
Use of feeding advice services C/IO 9/29 28/37 63/34 *
Notes” of self induced health handling® C/O 8173 15/20 4/7
Notes of self induced alternative treatments” C/O 53/38 26/33 2129

* significantly different according to a chi-square test (P<0.05).

1) The farmer making notes in the Norwegian Cattle Health Services System.

2) Responses among the farmers reporting to apply this health handling.

Table 5 Conventional and organic farmers’ response to the question ‘How many out of

10 cases of the listed diseases are you calling the veterinarian?’
Conventiona (n=154) Organic (n=136)

Mean ) Mean S
Acute mastitis 9.59 1.38 8.17 313 *
Mild mastitis 4.48 3.69 2.07 293 *
Chronic mastitis reported in NCHSY ~ 3.52 361 1.37 238 *
Mastitisin heifers 7.99 2.99 4.79 395 *
Ketosis 7.66 343 6.06 409 *
Milkfever 9.65 1.74 9.26 2.34

* significantly different according to a two-sample #-test (P<0.05).
1) Norwegian Cattle Health Services.
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Table 6 Key health variables in conventional and organic herds from the dairy cattle
health record system adjusted for the frequency of calling the veterinarian to
health disorders, see table 4

Conventiona (n=159) Organic (n=136)

Mean S Mean Sd
Acute mastitis 22 23.6 153 23.7 *
Mild mastitis 125.3 195.8 108.3 1817
Chronic mastitis reported in NCHSY 51.5 91.6 431 1136
Ketosis 9.8 20.8 8.7 20.8
Milkfever 6.0 115 58 10.2

* significantly different according to a two-sample #-test (P<0.05).
1) Norwegian Cattle Health Services.

Table 7 Results of OLS regression models (coefficients with standard error in brackets)
for adjusted health variables, Table 5, versus the farming system effect and
control variables

Response variables

Explanatory variables o Mild Chronic  Ketosis Milk

mastitis ~ mastitis ~ mastitis fever

Farming system” -2.2 19 -0.9 -2.8 0.7
(3.1 (25) (13) (3.0) (1.4)

Milk yield 0.004* 0.02* 0 -0.001 0.002*
(0.002) (0.02) (0.01) (0.002) (0.002)

Average age of dairy -0.0008 -0.08 -0.07* -0.01 0.01*
COws (0.007) (0.06) (0.03) (0.01) (0.003)
Model R 0.048 0.039 0.017 0.004 0.05

Variables and models are significant at *P<0.05.
1) Measured as a dummy variable where 1 denotes organic farming and O denotes conventional farming.

4. Discussion

Because of the random sampling within the limitations of the frequency matching
of conventional dairy farms to organic farms, and the relatively high response rate,
the samples are assumed to accurately represent both the conventional and organic
dairy farmer populations, given the spatial distribution of organic dairy herds.

4.1. General remarks to the dairy production in the two groups

The investigation confirms what Hardeng and Edge (2001) have reported earlier
with respect to a lower milk yield in organic compared to conventional dairy herds
in Norway (Nicholas et al., 2004). This finding is likely associated with the feeding
regime and in particular a lower level of concentrates used in the organic feeding
ration. However, it may also be a goal of organic farmers to limit the milk yield of
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their dairy cows. The data also indicate that organic farms use a larger range of
different feeds.

Since there is less use of antibiotic treatments in organic herds, one could expect
a higher percentage of the produced milk to be supplied to the dairy plant, but both
a longer period of calf feeding with cow milk (at least 12 weeks) as well as a longer
withdrawal period after antibiotic treatments (doubling the legislated withdrawal
period), negate this expected result.

4.2. Perception of the risks related to health and welfare in dairy production

We observed that organic farmers were less concerned than conventional farmers
about potential health threats both from domestic (endemic) and non-domestic
(exotic) diseases. In addition, potential changes in animal welfare policies, which
were much discussed in Norway at the time of the questionnaire survey, were
perceived as a less important source of risk among organic farmers. This finding
may be related to organic farmers more strongly believing that they have better
systems for herd health, and that they are better protected from risky contacts (with
respect to animal health) through their farming systems. The rule in organic
farming is self-recruitment or recruitment of approved organic animals, which
might reduce both the perceived risk as well as the actual risk. Further, and with
respect to animal welfare, they may believe that the Norwegian organic animal
welfare regulations are stricter than the new general minimum standards (Flaten et

al., 2005).

4.3. Health handling

Organic farmers appears to be more active in the handling of the health disorders
themselves, for example, by applying extra milking and application of heat
liniments on animals showing signs of mastitis. They feel less in need of veterinary
advisory services, and they use alternative treatments (not involving the
veterinarian) to a much larger extent than conventional farmers. In a recent study in
Norwegian dairy herds, alternative treatments were found to lack a direct healing
effect on mastitis (Hektoen et al., 2004), but due both to the self-healing process
and the actual effect of the supplementary handling measures, fewer health
disorders are likely to reach the stage where a veterinarian is required. The organic
farmers calling the veterinarian to fewer of the observed cases at the farm support
this statement.

Only a small percentage of both organic and conventional farmers self initiated
treatments were incorporated into health card records and therefore, the
Norwegian Cattle Health Services database. This database contains, therefore,
information primarily derived from visits by veterinarians most often involving
medical treatment. Hence, this study confirms that one needs to have more than
veterinary treatment records when assessing herd health status on a farm.
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4.4. Health performance

The apparent differences in herd health performance between organic and
conventional farms, based on the health service database, disappear when the
questionnaire data are incorporated, with exception of acute mastitis.

Genetic studies indicate a positive association between milk yield and mastitis
frequency (Emanuelson, 1988; Pryce, et al., 1998). Hence, a lower production level
may be enough to explain the observed lower mastitis frequency in organic dairy
herds. This explanation is supported by the difference in frequency of acute
mastitis disappearing when controlled for milk yield in the regression model
comparing the two groups. Altogether the ”true” health performance in organic
dairy farming seems to be no different from that in conventional dairy herds when
taking into account the effect of a different production levels. This is in contrast to
what was reported by Hardeng and Edge (2001), but in agreement with the findings
from Denmark (Vaarst et al., 1998; Vaarst and Bennedsgaard, 2001). According to
The European organic livestock regulations (EC, 1999) and production standards
there should be focus on animal health including breeding for disease resistance.
The current data do not support a breeding effect beyond that in conventional
dairy herds in Norway. Also, due to the higher usage of pasture one might expect a
positive health effect (Regula et al., 2004), however, this was not observed.

Following adjustments for production level, there is no difference in health
performance between the two groups, however, the absolute health situation on
organic farms is better than on conventional farms. This finding is based on the
fewer cases of acute mastitis, most likely due to the lower production and
associated less stress of the udder. Padel (2002) reported that animal health
problems was a key issue for conventional farmers to convert to organic
production methods, and also organic farmers participating in this study tend to
believe that their animal health status is equal or better than in conventional herds,
judged by the strong disagreement with the statement “Conventional livestock
farming improves animal health”.

Health is, as stated earlier, a relative term, which may be assessed on a
continuous scale. Whether organic farmers had the same assessment or criteria for
what falls within, e.g., acute mastitis and mild mastitis is not investigated and might
of course distort the findings in this study. However, the questions were phrased to
include objective measurements such as ‘fever’ for acute mastitis and ‘a positive
Schalm test” for mild mastitis, and we believe this at least will reduce the likelihood
of misunderstanding and invalid information among the respondents.

The study showed that veterinary treatment data do not represent the actual
health situation in a herd. However, we do not believe that our method have given
us the true disease status, but we do believe that the applied method has removed
some of the differences due to disease handling and make a comparison between
the two groups of dairy herds more valid.

4.5. Animal welfare
A lower frequency of mastitis will have a positive effect on the welfare of the dairy
cattle since mastitis puts the animals into a state of pain and/or distress. In
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addition, the increased level of farmer involvement in the treatment of their
animals supports the argument that animal suffering receives a higher degree of
attention and care in organic farms. On the other hand, one could argue that a
course of action other than calling the veterinarian for diagnosis and medical
treatment could prolong suffering and/or distress for the animals. Would, for
example, the use of alternative treatments such as homeopathy, increase the risk of
under-treatment and related distress (von Borell and Serensen, 2004a), compared
to a “classical” veterinary treatment with antibiotics and pain relievers? In a Danish
study (Vaarst et al., 2001) did not find that clinical cases were not treated, however,
in the present study we did observe that the veterinarian was called to fewer cases
than observed by the farmers — mostly for the mild cases. This was also observed
for conventional farms, but to a less degree.

A question asking whether the health management at the studied organic herds
lead them to a better or a worse “place to be” for cows with respect animal welfare,
could not be determined from the current data. It is, however, reason to claim that
because the organic farmers take a greater responsibility for the health handling
themselves, they ought to be at least as competent as conventional farmers in this
respect.

Many aspects come into the assessment of animal welfare. According to Lund
(2000) there is a conflict between the concept of “naturalness” and systems
thinking on the one hand and the individual animal welfare on the other hand. The
more frequent use of pasture by organic farmers allows animals’ access to a more
natural life, and arguably improved animal welfare. But pasture may cause distress
of the single animal if improperly managed, for example by promoting a major
parasite burden as has been reported for organic farming elsewhere (Hovi et al.,
2003; Sato et al., 2004). Parasitic load was not available from the data set, nor was
weight gain in young stock, which could be used as an indicator of parasite
problems. Therefore, it was not possible to evaluate animal welfare considerations
associated with a more natural life style.

Nicholas et al. (2004) argues that if consumers are made aware of the high value
placed on animal welfare in organic farming systems and this becomes a greater
incentive for them to purchase organic products, quantifying and improving animal
welfare would benefit the industry. However, further research is required (Nicholas
et al., 2004).

5. Conclusion

The present study support a difference in health performance between organic and
conventional dairy herds, but only for acute mastitis which is most likely explained
by the lower production level (milk yield) on organic dairy farms. The lower level
of mastitis, together with a higher usage of pasture use, supports the idea of better
welfare in organic dairy production (without saying that there is a low animal
welfare level in conventional farming). However, due to a higher level of self-
treatment without insight into the potential consequences of this management
strategy, and also an unknown parasite burden at pastures, the current data could
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not support any firm conclusion regarding the well being of animals in organic
versus conventional dairy farms.

However, the study does show that not all health disorders occurring at a dairy
farm are reported to the Norwegian Cattle Health Services system. Systematic
differences in health handling between the two groups studied — organic and
conventional — is present, and make it necessary to collect additional information in
order to arrive at a valid analysis and interpretation of the “true” health
performance. This finding stresses the need for a critical assessment of health-
related data sources with a view to how the data have originate, and how they can
be adequately used and supplemented for research purposes.
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Vedlegg b

Do the new organic producers differ from the “old
guard”? Empirical results from Norwegian dairy farming’

Ola Flaten, Gudbrand Lien, Martha Ebbesvik, Matthias Koesling,
and Paul Steinar Valle

Abstract

Conventional farmers converting to organics has contributed to most of the rapid
expansion of organic farming in recent years. The new organic farmers may differ
from their more established colleagues, which may have implications for the deve-
lopment of the organic farming sector and its distinctiveness vis-a-vis conventional
production and marketing practices. The aim of this study was to explore Norwe-
gian organic dairy farmers’ personal and farm production characteristics, farming
goals, conversion motives, and attitudes to organic farming, grouped by year of
conversion (three groups). A postal survey was undertaken among organic dairy
farmers. The results show that the newcomers (converted in 2000 or later) were
less educated than the early entrants (the so-called “old guard”) who converted in
1995 or earlier. The frequency of activities like vegetable growing and poultry
farming among the old guard was high. The late-entry organic herds were fed more
concentrates and had a higher milk production intensity, showed a higher incidence
of veterinary treatments and less frequent use of alternative medicine than the
herds of the two earlier converting groups. For all groups of farmers, the highest
ranked farming goals were sustainable and environment-friendly farming and the
production of high quality food. Late entrants more often mentioned goals related
to profit and leisure time. On average, the most frequently mentioned motives for
conversion were food quality and professional challenges. The old guard was more
strongly motivated by food quality and soil fertility/pollution issues than the others,
whereas financial reasons (organic payments included) were relatively more
important among the newcomers. All groups held very favorable views about the
environmental qualities of organic farming methods, albeit with different strengths
of beliefs. Even though trends towards more pragmatic and business oriented
farming were found, the majority of the newcomers were fairly committed.

Key words: organic farming, milk production, year of conversion, farming goals,
motives for conversion, attitudes, animal health, feeding, conventionalization
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Introduction

Organic farmers have been critical of mainstream conventional agriculture, its
industrialization and the productivity paradigm. The organic pioneers’ idea was to
develop the farm as a system that makes use of its own resources as far as possible
and only draws on external resources when necessary and appropriate'. Today,
organic farming has a wide range of sustainability and environmental objectives.
The organic movement, originally consisting of a small number of particularly
committed” farmers and consumers, established alternative, grass roots oriented
production and distribution systems.

Organic farming has become more popular, as consumer demand has increased.
Currently more than 26 million ha are farmed organically worldwide®. Of this
tigure, 11.3 million ha are in Australia, mostly extensive grazing land. In the USA,
0.93 million ha are managed organically, representing 0.22% of the farmland. The
percentage of organically farmed land is highest in Europe (more than 2% of the
farmland). In Europe, almost 6.3 million ha are managed organically by almost
170,000 farmers. Since the early 1990s, the growth in Europe has been associated
with public support for organic farming™’. After years of rapid organic food sales
growth, the market is now maturing in many European countries.

Along with organic farming’s popularity, some researchers have warned that the
organic movement may be in danger of loosing its identity, with agribusiness
involvement and abandoning of the more sustainable agronomic and marketing
practices originally associated with organic agriculture™”’. For example in
California, allowance of “natural” inputs, like sulfur dust to control fungus, have
facilitated organic production of specific crops like grapes’. This argument has been
canonized as the “conventionalization thesis”. Others describe organic agriculture
as a useful and complex example of the way in which nature features in
contemporary food production and consumption®’. Besides, it is apparently
impossible to disentangle the organic food production from the organic social
movement™".

Some studies have examined characteristics, motives and attitudes of organic
farmers, and how the conversion year impacts the variables. An early study
classified Norwegian organic farmers into two main groups“. The first group, the
pioneers, of cosmopolitan organic farmers had a strong ideological foundation
based on ideas from anthroposophy or eco-philosophy. The second group was
locally oriented farmers who wanted to farm environment-friendly, but their
ideological orientation was less pronounced.

A literature review'” concluded that motives for conversion appeared to have
changed from the earlier philosophical ideals and husbandry and technical reasons
towards an increasing focus on environmental and economic concerns, and the
perception of organic farming as a professional challenge. The importance of
subsidies for farmers’ decisions to convert has not been studied in detail”. There
has been little direct research about the goals of organic farmers'®. Several studies
of organic farmers have looked at personal and social characteristics, such as farm
size, farming background and education, and the farmers’ attitudes (reviewed in
Padel'®), but little is known about, for example, gender issues. Moreover, few
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studies have carried out a rigorous comparison of farm and personal characteristics
of the early entrants (the “old guard”) versus the new (late-entry) organic
producers'?,

This exploratory study aims to fill parts of these gaps by providing empirical
information about Norwegian organic farmers’ personal and farm characteristics,
farming goals, motives for conversion, and attitudes to organic farming, grouped by
year of conversion. The study is restricted to dairy farming because it is the
dominant form of organic livestock production in Norway. In addition,
comprehensive farm level data regarding production records and animal health
management are available.

Organic Farming in Norway

Organic farming in Norway started in the early 1930s, but until the 1970s there
were just a few organic farms in the country. Most of the pioneers followed Rudolf
Steiner’s biodynamic farming principles. Nowadays fewer than 30 Norwegian
farmers follow these principles.

An organic farmers’ organization was first established in 1971. In 1980, the
certification and inspection organization Debio was founded. Debio certifies all
organic production methods. Debio also implements the official national standards
for organic farming. The Norwegian legislation is subject to the EU regulations for
organic plant production from 1991 (EC Regulation No 2092/91) and
supplemented by common standards for organic animal husbandry from 1999 (EC
Regulation No 1804/1999).

Since the 1990s, public initiatives encouraged farmers to convert to organic
production. Conversion grants and support schemes for organic farmland were
introduced in 1990. A scheme enabling farmers to apply for free organic milk
quotas was launched in 1995, and area payments, particularly for organic grain,
gradually increased. Organic livestock payments were established in 2001. The food
industry introduced organic premiums on several products, milk and beef included,
in 1996.

The number of organic farms increased from 423 in 1991 to 2484 in 2004, In
the same period, the area of organically certified farmland and land in conversion
increased from 2443 ha to 41,036 ha. In 2004, the organic area and land in
conversion amounted to 4.0% of the total farmland. Organic milk production
increased from 3.6 million liters in 1997 to 24.3 million liters in 2004. A total of
1.6% of all milk produced in 2004 was organic".

One of the Ministry of Agriculture’s prevailing aims is to achieve ten percent
organically managed area by 2009'°. Organic farming methods are said to
contribute to food safety, greater product diversity, environmental benefits,
sustainability, enhanced farm incomes and reduced food surpluses. The land area
target must however coincide with adequate development of the organic markets.
The share of organic milk reaching consumers as organically labeled products was
only 25% in 2004", ie., 75% of organically produced milk was going into
conventional dairy products. The Norwegian dairy cooperative TINE, the main
purchaser of milk from farmers, guarantees organic farmers in the main organic
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dairy areas a price premium of NOK 0.60 per liter milk (§ 1 ® NOK 6.40) until the
end of 2005. Supply chain and marketing issues have to be seriously addressed to
mitigate the organic milk supply-demand imbalance and its resulting downward
pressure on farm-gate prices in the years to come. One recent effort by TINE,
expected to double the sale of organic milk products, is to make kefir-fermented
milk only from organic milk.

Generally, climatic and topographical conditions contribute to high costs of
agricultural production in Norway and farm support is consequently high.
Agricultural policies have encouraged agriculture’s multifunctionality and
contribution of public goods to society, e.g., rural viability, landscape preservation,
food security and cultural heritage'’. Farm support programs have accordingly
favored small family farms. Problems related to food safety and environmental
issues have been few. The potential market for organic food will, therefore, have
better conditions in other high-income countries with a higher degree of
industrialized agriculture and/or problems with food-borne diseases than in
Norway'®. Another challenge for the development of organic farming in Norway is
the small population of 4.6 million, which is spread over a wide area.

Materials and Methods

Data and sample

Data from organic dairy farmers examined in this paper were collected as part of a
larger questionnaire survey among Norwegian farmers'””’. Data (2002) from the
Norwegian Agricultural Authority (SLF), the Norwegian Dairy Herd Recording
System and the Norwegian Cattle Health Services were merged with the
questionnaire data.

The questionnaire was first sent out in January 2003 to all 245 registered
producers of organic milk. Some 161 (65.7%) farmers responded, of which 92%
participated in the Norwegian Dairy Herd Recording System and the Cattle Health
Services.

Questionnaire design

The questionnaire presented farmers with questions related to: (1) farm and farmer
characteristics; (2) farmers’ goals and motives for their farming system; (3) a series
of statements designed to test their attitudes with regard to characteristics of
organic farming compared to conventional farming; (4) livestock disease
management strategies, included their use of alternative veterinary medicine
(homeopathy, acupuncture, herbal medicines, etc.); and (5) farmers’ risk
perceptions and management responses.

Farmers were asked to report the year in which the farm’s first field(s) was
certified as organic farmland. This year was presupposed to be the year of
conversion to organic farming.

From a list of 14 (10) farming goals (motives for conversion), the respondents
were asked to select up to five goals (three motives) as most important for them.
Goals and motives were treated as categorical binary data: important” if the goal
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(motive) was rated among the five (three) most important, and “less important”
otherwise.

Respondents’ attitudes were examined by means of a series of statements.
Farmers were asked to score each attitudinal question on a seven point Likert-type
scale. The Likert-type scales were considered as metric variables.

Statistical analyses
The respondents were categorized into three groups, representing the year of
conversion to organic farming: (1) those who had farmed organically since 1995 or
eatlier (early converters, i.e., the “old guard”); (2) those who were certified in the years
1996 to 1999 (mid converters); and (3) those who started farming organically in 2000
or later (late converters, i.e., the new producers). The categorization was based on
several concerns: phases in the development of the organic farming sector in
Norway; avoidance of insensitiveness of statistical tests due to small sample sizes,
and finally; subjective judgments.

Mean values obtained in different groups for metric variables were compared by
t-tests. Chi-square statistics were generated for comparisons of frequencies of
categorical data.

Results and Discussion

Key respondent characteristics

Personal characteristics of the three groups are shown in Table 1. The mean scores
in the groups and the total mean are reported along with the results of the
significance tests.

The average organic dairy farmer was 47 years old and had 23 years of farm
experience. Late entrants were significantly younger and had less farming
experience than the two earlier groups.

Female farm owners comprised just 14% of the farms. Storstad and Bjorkhaug'
sampled from all organic farmers in Norway and found a higher share of female
organic farmers (20%). Replies to the question on farm management responsibility
also indicated few females. The early entrants had a higher portion of farms with
divided responsibility between persons, suggesting that females on these farms
were more involved in the farm decision-making. At the same time, females on
early converting farms were less involved in off-farm work than in the later groups.
More than 40% of the respondents had some college or university education, quite
similar to the 34% observed among all Norwegian organic farmers'®. Early entrants
had a significantly higher educational level than the late entrants.

Farm production
Farm production practices for the three groups are shown in Table 2. The mean
scores in the groups and total mean are reported along with the results of the
significance tests.

A greater number of the old guard farmers, compared to the mid and late
entrants, cultivated ”other crops” and kept poultry, however, usually on a very
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small scale. They also tended to more mixed livestock farming than the later
groups. These findings indicate that a substantial part of the old guard follow the
organic ideals and traditions of mixed farming and farm household self-sufficiency.
These strategies are evidently less common among later entrants and may influence
the sustainability of the organic farming practices.

Table 1 Mean characteristics of farmers grouped by year of conversion
Early Mid Late Significant

Char acteristic conv. (1) conv.(2) conv.(3) Al difference’
Number of respondents 45 68 48 161
Age of farmer? 50.5 48.4 42.8 47.2 1-3, 2-3
Farming experience (years) 233 24.9 18.7 22.6 1-3, 2-3
Y ears since conversion (2003 reference) 12.6 54 18 6.3 1-2, 1-3, 2-3
Farmer’s age at conversion’ 39.1 43.0 41.0 414 1-2
Marital status (% married farmers) 97.6 89.6 95.8 93.6
Family farm (% of farms) 88.6 93.9 93.8 924
Gender (% female owners, family farms) 132 11.3 17.0 138
Farm management responsibility (%)* 5/49/46  7/65/28 10/63/27 8/60/32 1-2, 1-3
Off-farm work (% of farms)* 62.2 76.5 70.8 70.8
Off-farm work (% of farm wives) 55.3 74.6 71.1 67.9 1-2
Univ./college education (% of farmers) 53.7 38.2 313 40.1 1-3
Agricultural education (% of farmers) 825 77.9 68.1 76.1
Farm income (% of farmers)® 46.3 43.3 52.1 46.8
Household income (% of farmers)® 43.9 50.8 55.3 50.3
L ocation (% of farmers)® 46.7 39.7 375 41.0

“Early converters”=conversion in 1995 or earlier, “Mid converters”=1996-1999, “Late converters”=2000 or

later.

1) Significant differences are in italics (P<0.10), normal (P<0.05) or bold (P<0.01), based on #-tests for
metric variables and chi-square tests for categorical variables.

2) Data from SLF (the Norwegian Agricultural Authority), age only of family farm owners.

3) Principal person(s) in charge of farm management: Woman/man/split between two or more persons.

4) Percentage of farms where the farmer and/or the spouse had some off-farm work.

5) Percentage of farms with farm income (household income) higher than NOK (Norwegian kroner) 200,000
(NOK 350,000).

6) Percentage of farms located close to urban areas (with no regional policy priority).

Supply of concentrates per cow was quite similar between the two earliest groups,
while the new producers’ cows were fed more concentrate. The higher concentrate
feeding intensity was associated with a higher milk yield per cow. Lower milk
production per cow in old organic herds was also found in a Danish study*'. The
late entrants’ average milk yield of 5398 kg per cow was low compared to the
overall average of 6190 kg in Norwegian dairy herds™. Further, only 11% of the
organic herds exceeded 6500 kg per cow in milk yield. Of these, 56% were in the
late-entry group. On the other side, 15% of the herds achieved less than 4000 kg
milk per cow, in part due to the use of indigenous cattle breeds. The greater part of
the farms thus had a low to moderate milk production intensity. The findings do
not suggest widespread “intensification” of milk production.
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Late entrants replaced more heifers than early entrants. Culling rates were more
similar among the groups. A German study also found less intensive replacement
and culling policies in older organic herds®.

Table 2 Mean values of farm production practices grouped by year of conversion
Early Mid Late Significant
Characteristic conv. (1) conv. (2) conv. (3) All difference'
Labor
Farm labor units (man-years) 219 2.06 219 213
Land management
Farmland (ha)? 29.2 28.9 33.0 30.2
Grasdand (ha)? 245 25.3 28.2 25.9
Grain (ha)® 4.0 34 4.3 3.8
Grain (% of farms)? 53.3 35.3 479 141 1-2
Other crops (% of farms)®® 55.6 221 229 31.7 1-2, 1-3
Stocking rate (LU ha UAA™)?* 1.24 1.10 1.18 1.16
Livestock management
Number of dairy cows” 16.6 164 174 16.7
Number of young cattle? 23.6 22.9 28.2 24.6 2-3
Milk yield per cow (kg year™)® 4830 5073 5398 5110 1-3
Concentrates (FUm cow™)>® 819 836 1006 885 1-3,2-3
Heifer replacement (% of cows)® 33.9 36.3 41.0 37.1 1-3
Culling rate (% of cows)® 35.6 34.0 38.1 35.7
Other mammals (% of farms)>’ 51.1 36.8 333 39.8 1-3
Poultry (% of farms)?® 40.0 13.2 12.5 20.5 1-2, 1-3
Animal health
No. of disease treatments/100 cows’ 32.7 394 53.0 419 1-3
Use of aternative medicine (% of farmers)  77.5 66.7 435 62.5 1-3, 2-3

1) Significant differences are in italics (P<0.10), normal (P<0.05) or bold (P<0.01), based on #tests for
metric variables and chi-square tests for categorical variables.

2) Data from SLF.

3) Percentage of farmers having 0.2 ha or more of potatoes, vegetables, fruit or berries.

4) Livestock units (LU) per ha utilizable agricultural area (UAA). Figures based on number of livestock and
hectares from the Norwegian Agricultural Authority, and LU-numbers in Debio14.

5) Data from the Norwegian Herd Recording System and the Norwegian Cattle Health Services.

6) One feed unit milk (FUm) is defined as 6900 kJ of net energy lactation.

7) Farms having at least two other animals (suckler cows, sheep, goats, pigs, horses).

8) Farms having hens, chicken, turkeys, ducks or geese.

The late organic herds showed the highest level of registered disease treatments per
cow, mainly related to veterinary visits and medical treatments. Similar trends were
found for mastitis treatment in Denmark®. A vital question is however if the
registered disease treatments actually mirror the true number of diseases in the
herd. The farmer’s threshold for veterinary treatment of diseases, ter alia
influenced by the degree of self-initiated non-medical disease handling, affects the
resulting treatment rate. Further, alternative treatments are seldom reported to the
Cattle Health Services, and the earliest groups had a significantly higher user
frequency of alternative medicine. The use of alternative medicine and treatment
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methods is recommended by organic farming standards, but almost 40% of the
farmers never used it.

To summarize, the findings suggest differences in agronomic and husbandry
practices between the groups. Since the late entrants had converted recently, a
question of how much the long-term effects of organic farm management practices
really had shown-up in these herds may be raised.

Farmers’ goals
Table 3 shows the percentage of farmers in the groups rating various farm goals as
important, and whether the ratings by the groups differed significantly.

Table 3 Farmers’ goals grouped by year of conversion

Early Mid Late Significant
Goal conv. (1) conv.(2) conv.(3) All difference’
Sustainable and environment-friendly farming 88.9 83.8 68.8 80.8 1-3,2-3
Producing high quality food 80.0 77.9 75.0 77.6
Reliable and stable income 51.1 60.3 58.3 57.1
Time for family, living quality for children 62.2 50.0 54.2 54.7
Independency, self employment 46.7 47.1 375 4.1
Work with animals/crops 40.0 30.9 39.6 36.9
Improve the farm for the next generation 28.9 44.1 27.1 34.8 2-3
Have sufficient leisure time 17.8 17.7 375 23.6 1-3, 2-3
Reduce debt, become free of debt 13.3 235 27.1 21.7
Continue to be afarmer 13.3 19.1 25.0 19.3
Maximize profit 6.7 10.3 229 13.0 1-3, 2-3
Socia contacts 111 8.8 4.2 8.1
Increase equity 6.7 0.0 21 25 1-2
Higher private consumption 0.0 0.0 0.0 0.0

Percentage of farmers ranking the goal as one of the five most important goals. Ranked in order of declining

importance for the group all farmers.

1) Significant differences are in italics (P<0.10), normal (P<0.05) or bold (P<0.01), based on the chi-square
tests.

Most farmers reported multiple goals. The highest ranked goal in general was
”sustainable and environment-friendly farming”, rated as important by more than
80% of the respondents. The goal ’producing high quality food” followed close
behind. The least important goals were ’higher private consumption” and “’increase
equity”.

The goals of converters to organic farming have changed over time. Nearly 70%
of the late entrants had sustainable and environment-friendly farming” as an
important goal, while the rate was close to 90% in the old guard. A higher
frequency of the late entrants found “have sufficient leisure time” important. Profit
maximization ranked very low in the early and mid group, while it was mentioned
more frequently among the late entrants. Relatively low ranking of profit
maximization has also been found in previous studies of conventional farmers’
goals®*”. Even though goals of profit and leisure time had become more
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important, environmental and food quality goals were the most frequently stated
goals among the new organic producers, as well.

Motives for conversion
Table 4 shows the percentage of farmers in the groups rating various motives for
conversion to organic farming as important, and whether the ratings by the groups

differed significantly.

Table 4 Farmers’ motives for conversion grouped by year of conversion
Early Mid Late Significant
Motive conv. (1) conv.(2) conv. (3) All difference'
Food quality 62.2 45.6 41.7 49.1 1-2,1-3
Professiona challenges 333 47.1 45.8 42.9
Soil fertility, pollution problems 51.1 35.3 27.1 37.3 1-2,1-3
Ideology, philosophy 40.0 35.3 25.0 335
Health risks (pesticides etc.) 24.4 36.8 33.3 32.3
Animal welfare 22.2 324 333 29.8
Profitability 111 221 375 23.6 1-3,2-3
Organic farming payments 6.7 10.3 354 16.8 1-3,2-3
Natural conditions (soil, climate, etc.) 89 7.4 104 8.7
Income stability 22 4.4 21 31

Percentage of farmers ranking the motive as one of the three most important motives. Ranked in order of

declining importance for the group all farmers.

1) Significant differences are in italics (P<0.10), normal (P<0.05) or bold (P<0.01), based on the chi-square
tests.

On average, the most important motives for conversion were ’food quality” and
“professional challenges”. The least important motives were “income stability” and
“natural conditions”. Among the old guard, ’food quality”, ”soil fertility, pollution
problems” and ”ideology, philosophy” appeared most frequently, whereas
“professional challenges” and “food quality” were ranked highest in the later
groups.

A significantly higher frequency of the late entrants than respondents in the
earlier groups mentioned ’profitability” and the organic farming payments” as
important motives. However, the traditional environmental, food quality and
philosophical concerns were more widely present as motives for conversion. ”Food
quality” and ’soil fertility, pollution problems” motives appeared more frequently
among the old guard. Our findings are quite similar to previous studies reviewed in
Padel'?, and a recent study of Swedish livestock farmers®™.

Norwegian organic farmers have been viewed as consistently idealistic”’. The
understanding of organic farming has partly been different from, for example,
Sweden, where tougher economic conditions have forced farmers to become more
pragmatic in order to survive. This study indicates that the number of profit-
oriented pragmatists is also on the rise in Norway.
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Farmers’ attitudes
Farmers’ perceptions of the attitudinal questions are reported in Table 5.

In general, all groups of organic farmers held very favorable views about the
qualities of organic farming methods. For most statements, and five of them
significantly, the early converters expressed stronger beliefs in the organic farming
methods than later converters. The largest divergence in attitudes between the early
and mid group was: “conventional livestock farming improves animal health”, and
between the early and late group: “use of pesticides decreases food quality”.

Table 5 Farmers’ attitudes grouped by year of conversion

Early Mid Late Significant
Statement conv. (1) conv.(2) conv.(3) All difference’
“More biodiversity in organic farming” 6.73 6.41 6.38 6.49 1-3
“Fertilizer use is necessary to avoid soil 141 1.63 157 1.55
exhaustion”
“Fertilizers have to be applied to supply 151 1.62 181 1.64
nutrients just in time’
“Conventional livestock farming improves  1.38 197 2.07 1.83 1-2,1-3
animal health”
“Conventional farming is more sustainable  1.82 2.00 1.79 1.89
than organic”
“Use of pesticides decreases food quality” 6.44 6.26 5.38 6.06 1-3, 2-3
“Lessrisk of pollution in organic farming” 6.36 5.88 5.89 6.02 1-2,1-3
“Organic livestock farming better maintains  5.93 5.84 5.77 5.84
animals' natural requirements’
“Organic livestock farming increases the risk ~ 2.27 2.79 2.26 249 1-2
of underfeeding and malnutrition”
“Without herbicides weed problemsincrease” 2.62 3.24 2.89 2.96

Mean scores on the statements (Likert-type scale from 1=totally disagree to 7=totally agree). Ranked in order
of declining pro-organic overall mean score.
1) Significant differences are in italics (P<0.10), normal (P<0.05) or bold (P<0.01), based on #-tests.

The most favorable statements (highest pro-organic overall mean score) were:
“larger biodiversity in organic farming” and “fertilizer use is necessary to avoid soil
exhaustion”.

The statements being least supportive of organic farming were: “without
herbicides weed problems increase” and “organic livestock farming increases the
risk of underfeeding and malnutrition”. About 26% of the farmers agreed (i.e.,
scored five, six or seven on the Likert-type scale) that weed problems increases
without herbicides, while 15% agreed with the increased risk of malnutrition in
organic farming. The results indicate that strategies for controlling weeds need to
be considered thoroughly for farmland under organic management. Also, organic
livestock production has occasionally been criticized because animals have been
malnourished”*",

The attitudinal responses contrast somewhat with earlier results in this study.
Earlier variables were quite different among the three groups, particularly between
the old guard and the new producers. In this case, the three groups held quite
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similar views, albeit with different strength of beliefs. The questions were restricted
to environmental values. Questions related to holistic aspects of organic farming,
also involving social, cultural and human values, may have resulted in larger
dissimilarities between the groups.

Implications and Conclusions

The area of land and number of farms under organic management in Norway has
increased rapidly, as in many other countries worldwide. Most of the new players
contributing to the growth in organic production must necessarily be conventional
farmers converting to organics. In situations where organic farming has become
more profitable than conventional agriculture, the organic sector will also attract
attention from the pragmatic, profit-oriented farmer and the agribusiness. The new
producers will inevitably influence the organic sector.

Dilemmas have thus been created for the organic movement. Some researchers
have warned that the movement may be in danger of loosing its identity™®’.
Organic production and marketing seem to be practiced in a more pragmatic and
industrial fashion, often called “conventionalization”, weakening some of the
distinctiveness of organic vis-a-vis conventional farming. The organic movement is
thus gradually being integrated into the established agricultural systems against
which it originally rebelled.

Some influential studies exist within a Californian context, with the production
of high wvalue, high intensity vegetables, fruits, and nuts, and where capitalist
producers are employing wage labor>’. For decades, California has been at the
forefront of agro-industrialization and agricultural intensification. In Norway, the
policy environment, natural conditions, social values, farming traditions and
enterprise mixes are different, cf. the section on organic farming in Norway.

Even though the agro-industrialization forces are weaker in Norway, some
findings in this study identified trends towards more pragmatic forms of organic
production and a more business oriented approach among the new dairy
producers. The old guard tended to have a more diverse enterprise mix, and
various crops, livestock and poultry to make the farm a self-sustained environment.
Later converting farmers were more specialized. Late entrants’ dairy herds had
higher inputs of concentrates, achieved higher milk yields, and had a higher
incidence of veterinary treatments. Few of the new producers used alternative
medicine. Farming goals of profit and leisure time increased in popularity among
the late entrants. Among the late entrants, a considerable share also seemed to
convert because of the prospects of more profitable farming and the additional
organic farming payments rather than because of an ideological commitment to
organic farming,.

Others have described organic agriculture as a useful and complex example of
the way in which nature features in food production and consumption®’. Recent
examples of the organic movement’s resistance against genetically engineered
food™, points to a still critical position to the established agribusiness and food
supply systems. Our findings suggest a majority of fairly committed organic dairy
farmers in Norway. Livestock and disease management practices tended to be more
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pragmatic (in relation to the ideals of organic farming) among late entrants, but the
greater part of the herds had a moderate or even low milk production per cow. The
respondents were not a homogenous group with regard to their farming goals and
motivations for conversion, not even among those who converted at about the
same time. Although financial considerations have become quite important for a
considerable number of the late entrants’ decision to go organic, environmental,
food quality, and philosophical concerns were still more widely present as goals and
motives. Finally, all groups of farmers held favorable views about the
environmental qualities of the organic farming methods, albeit with different
strengths of beliefs.

The flexible, pragmatic, environmentally concerned, but not ideologically
committed producers seem to share ideas with principles of integrated farming
systems. These principles can be conceptualized as a “third way ““ or middle course
for agriculture between conventional and organic farming™. The pragmatists are
quite likely to have other values and priorities than the committed farmers in the
old guard. Commercially minded farmers, at least in Sweden, are more critical of
the constraints of organic farming standards™. They may prefer to lobby for more
pragmatic standards of organic production. The evolution of organic standards can
have wide-reaching impacts on the organic sector, making a significant difference
in who can participate in organic production and of what methods of production
will be used’.

One limitation of our study is that accounting for differences in a two-by-two
fashion using bivariate analyses cannot capture complex patterns of relationships
among multiple variables’’. Application of multivariate techniques would reduce
this limitation. For example, characteristics of business-oriented farmers,
independent of conversion time, compared to the more idealistic organic farmers
could be further examined. Farm management styles can be identified by use of
cluster analysis or the Q methodology”**. The latter approach encompasses a
particular method of data collection, not used in our survey design. Because we
used a one-off survey, the study does not indicate what changes may be occurring
among farmers over time. Converting farmers’ management practices, goals and
attitudes may be more influenced by organic values as they become more
experienced with organic farming. On the other hand, the committed, life-style
oriented farmers may also turn into business-oriented players themselves.
Longitudinal studies with repeated observations over time on respondents would
provide answers to such questions. However, even within these limitations, we
provide valuable information about shifts in motives, farm and social
characteristics, etc. among those converting to organic farming. And in any case,
one needs to recognize that such shifts are a typical feature of any diffusion
process, and not an inherent shortcoming of those currently converting'”.

The policy and regulatory environment influences development paths in organic
farming in a complex, interactive manner together with a range of other social,
economic, and natural factors. According to Guthman’, a regulatory structure that
only attempts to support a price premium contributes to the erosion of organic
practices. In Norway, support programs have so far succeeded in encouraging
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organic production and simultaneously keeping the small-scale agrarian structure
alive. Although the new producers in Norway practice organic farming in a more
pragmatic way than the old guard, the intensity in milk production is still rather
low. Tensions among organic farmers in views on sound ways of practice farming
and marketing must however be expected. Producers going far beyond the organic
minimum standards may prefer separate, stricter regulation schemes, to signal a
more idealistic farming system. Pragmatic and committed organic producers may
react differently to changes in prices, farm policies and organic regulations™. In
particular, if economic terms become harder, farmers who go organic just for the
money may be more likely to return to conventional farming than those committed
to broader organic principles.
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Abstract

In the literature there is lack of information regarding the proportion of
conventional farmers who consider converting to organic or at least are not
excluding to do so. What differences in motives and perceptions exist between
organic farmers, newcomers, potential converters, and the farmers who reject the
organic farming philosophy? This exploratory study, based on a postal survey
undertaken among Norwegian crop and dairy farmers (n=1018), aims to fill parts
of these gaps. The results of the study show that 74% of the conventional farmers
refuse, 4% plan to convert, while 18% of the conventional farmers are uncertain
about what kind of production system they will have in 2009. If 4% of the today’s
conventional farmers convert within 2009, the prevailing aim of 10% organically
managed area will not be reached. Different factors are pointed out to contribute to
stimulate more farmers to start a conversion.

Keywords: Organic farming, motivation, conversion, survey, Norway
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Introduction

Organic farming methods is said to contribute to greater product variety, provision
of public goods linked to rural development (Commission of the European
Communities, 2002), reduced energy use (Stolze and Dabbert, 2000), soil
protection, and biodiversity (Mader et al., 2002). The ban of synthetic fertilisers and
limits on livestock stocking rates restricts the potential for nutrient pollution. The
European Union actively seeks to increase the number of organic farms by
including organic means and measures (Commission of the FEuropean
Communities, 2004). In Norway initiatives in the 1990’s have encouraged many
farmers to convert to organic production. A scheme to apply for gratis organic milk
quota was launched and area payments for producing organic grain increased.
Organic premiums on several products, milk and beef included, were introduced in
1996. The number of organic farms has increased from 423 in 1991 to 2484 in
2004 (Debio, 2005). In the same period, the area of organically certified farmland
and land in conversion increased from 2443 ha to 41,036 ha. In 2004, the organic
area amounted to 3.3% of the total farmland.

One of the Ministry of Agriculture’s (Landbruksdepartementet, 1999) prevailing
aims is to achieve ten per cent organically managed area by the end of 2009. The
goal is however to coincide with adequate development of the organic markets.
The share of organically products reaching consumers as organic products in
Norway is low (Jervell, Borgen and Flaten, 2004).

To reach the goal of 10% organic farmland the number of organic farmers has
to be tripled; in the next four years about 1250 farmers has to convert to organic
farming each year, i.c. well 2% of the conventional farmers. If many farmers defect
from certified organic farming the need for converters will be higher.

Various studies, most of them based on qualitative analysis (e.g., Duram, 2000;
Fairweather, 1999; Lockeretz, 1997; Lund, Hemlin and Lockeretz, 2002), but also
quantitative analysis of surveys (e.g., Kirner, 2001; Schneeberger, Darnhofer and
Eder, 2002; Darnhofer, Schneeberger and Freyer, 2005) have examined organic
farmers characteristics, motives, attitudes and barriers related to organic farming
and the conversion process. In these studies mainly organic farmers were asked.

There are few studies examining the proportion of conventional farmers who
consider to convert to organic or at least are not excluding to do so (Midmore et
al., 2001; Kirner and Schneeberger, 1999; Schneeberger, Darnhofer and Eder, 2002;
Schneeberger and Kirner, 2001), and what differences in motives and perceptions
exist between organic farmers, newcomers, potential converters, and farmers who
are "committed conventional" and completely reject to farm organic. What are the
motives and what are the barriers (Schneeberger, Darnhofer and Eder, 2002;
Schneeberger and Kirner, 2001) for these different groups of farmers? More
research-based information about these issues would be useful for future targeted
policy making (so the government can reach their 10% organic area goal). This kind
of study should also give farm advisers and researchers more practical insights in
order to communicate better and give better advice.

This exploratory study aims to fill parts of these gaps in the literature by
providing empirical information about Norwegian farmers’ personal and farm
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characteristics, farming goals, motives for conversion or not conversion and
attitudes to organic and conventional farming, grouped by planned farming system
for the future. Further, the potential for achieving the policy goal of 10% is
discussed.

Materials and methods

The data reported here were collected as a part of a larger questionnaire of risk and
risk management in farming. The Norwegian Agricultural Authority (SLF) has a
register of farmers who receive support payments (i.e., all farmers). Based on the
2001 applications, there were more than 17 800 dairy farmers (including 325
organic) and more than 15 600 crop farmers (202 organic). From this SLF register
850 crop and 862 dairy farmers were sampled. Conventional farmers were selected
using simple random sampling, while all organic dairy and crop farmers received
the questionnaire. We were informed that 34 of these farmers had quit farming.
Hence the number of possible respondents was reduced to 1678. After two
reminders 1033 farmers had returned the questionnaire. The effective response rate
was 62%. Some 15 responses were discarded because of incomplete returns, and
1018 farmers were then used by statistical analysis.

Because of small herd sizes in Norway, dairy farms were defined as farms having
more than five dairy cows. Crop farms were defined as farms having more than 1
ha grain, or more than 0.5 ha of potatoes, or more than 0.2 ha of intensive crops
(vegetables, fruit, or berries). Dairy farms, which also met the cropping criteria,
were specifically excluded from the crop group. Dairy and crop farmers account for
about 60% of all Norwegian farmers. Other important farm enterprises in Norway
are sheep, swine and specialised beef production.

The questionnaire, first sent out in January 2003, consisted of questions related
to: (1) farm and farmer characteristics; (2) farmers’ goals, future plans and
motivations for their farming system; (3) a series of statements designed to test
their attitudes with regard to characteristics of organic farming compared to
conventional farming; (4) animal disease management strategies; and (5) farmers’
risk perceptions and management responses. The risk questions have been
thoroughly examined in other studies (e.g., Koesling et al., 2004; Flaten et al., 2005),
and will not be handled in this research.

From a list of 14 farming goals, the respondents were asked to select up to five
goals as most important for them. In the same way, from a list of 10 motives for
organic and conventional farming, the respondents were asked to select up to three
motives for their farming system as most important for them.

Respondents’ attitudes were examined by means of a series of statements.
Farmers were asked to score each attitudinal question on a Likert-type scale from 1
(totally disagree) to 7 (totally agree).

The farmers’ characteristics, goals, motives and attitudes were summarized with
mean values. Mean values obtained for the different groups were compared by one-
way ANOVA and standard #tests for metric variables (including Likert-type scale
variables) (variables for farm and farmer characteristics) and chi-square tests for
nonmetric variables (variables for goals, motives and attitudes).
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Data (2002) from the Norwegian Agricultural Authority (SLF) and the
Norwegian Dairy Herd Recording System were merged with the questionnaire data.

Results and discussion

Future plans

The farmers were asked what kind of production system they planned to practice
by the end of the year 2009. Nearly three fourth of the conventional farmers (C)
stated that they did not plan to convert to organic agriculture (Table 1). Four per
cent had plans to convert the whole farm or parts of the farm to organic farming
practices (N, newcomers) and eighteen per cent of the conventional farmers were
uncertain whether they would convert or not (P, potential converters). Among the
group of organic farmers and farms in conversion, two per cent of the farmers
planned to revert to conventional farming. Some 93 per cent of the organic farmers
(O) plan to still farm organic in 2009. Those which did not answer the above
question and the organic farmers which planned to defect from certified organic
farming were not taken into account in subsequent analyses.

Table 1 Planned farming system in 2009
Farming system 2003

Conventional Organic or in conversion
Farming system 2009 Number of farms %  Number of farms %
a) No plans to convert to organic agriculture 537 74 - -
b) Continue with organic farming - - 227 76
c) The whole farm will be converted* 8 1 38 13
d) Parts of the farm will be converted* 22 3 13 4
e) Reversion - - 5 2
f) Do not know 129 18 6 2
g) No answer 25 4 8 3
Sum (ato g) 721 100 297 100
Conventional farmers with no plans to convert, C (a) 537 74 - -
Organic newcomers, N (c+d) 30 4
Potential converters, P (f) 129 18 - -
Organic farmers, O (b+c+d+f) - - 284 95

*: In Norway parallel production of organic and conventional farming is allowed if there is a clear partition
between both production systems.

If just 4% of the today’s conventional farmers convert the whole farm or parts of
the farm to organic farming practices within the end of 2009, the certified organic
area will rise from 3.3% to about 5 to 6%. Thus different means have to be used to
stimulate more farmers to start a conversion if the aim of 10% organically managed
area (Landbruksdepartementet, 1999) shall be reached.

There are indications of that a huge growth of new organic farmers will lead to a
shift in ideals and values within the organic farming movement compared to the
early organic community (e.g., Flaten et al., 20056; Rigby, Young and Burton,
2001). This may, in the next step, influence the future development of the organic
movement (e.g., Frischknecht, 2000; Woodward, Fleming and Vogtman, 1990).
Until the 1980's it has manly been the farmers who have driven the development of
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organic farming, in more recent years the governments and society has become
involved.

Key respondent and farm characteristics

The key characteristics of the four groups are shown in Table 2. Both the mean
scores in the groups and the statistical significance between the groups are
reported.

Table 2 Key characteristics of farmers and farms grouped by farming plans 2009
o” std. N? sStd. PY sStd. C”  Std. Signifi4—)
error error error error  cance
Number of farms 284 30 129 537
All farms
Farmland, ha? 27.6 1.2 27.1 3.0 211 14 248 0.7 0.007
Grain and oil seeds, ha” 83 08 152 27 93 12 118 0.7 0.005
Meadow, ha® 17.8 08 106 25 113 11 122 0.6 0.000
Farming experience, years 218 06 244 20 233 10 248 0.5 0.003
Age of farmer 48.1 0.6 493 1.7 490 0.8 485 04 0.811
Gender, % female owners 11.4 8.3 9.8 5.6
University or college education, % of farmers 44.0 23.3 20.9 23.6
Farmers with agricultural education, % of farmers 73.2 56.7 51.6 56.2
Percentage of farms located close to urban areas = 39.3 24.1 46.4 43.7
Percentage of farms with dairy production 53.2 333 49.6 51.2 0.222
(chi*~test)
Only farms with dairy production

Number of dairy cows? 17.1 0.6 135 11 167 12 17.1 0.5 0.539
Milk yield per cow years, kg” 5144 89.5 5757 237.2 5955 124.8 6246 58.8  0.000
Percentage concentrates, % 27.3 19 498 96 424 3.0 391 1.0 0.000

1) 0: organic farms, N: newcomers, P: potential converters, and C: conventional farms with no plans to
convert. SeTable 1.

2) Data (2002) from the Norwegian Agricultural Authority.

3) Data (2002) from the Norwegian Herd Recording System.

4) Significance that the four groups differed for metric variables are based on one-way ANOVA.

Organic farmers and newcomers had most farmland, about 28 ha. Both newcomers
and conventional farmers used more farmland to grow grain and oil seeds than
organic farmers. Organic farmers used nearly two third of the farmland to produce
forage.

The average organic farmer had nearly 22 years of farming experience, about
three years less than the average conventional farmers had. Nearly three fourth of
the organic farmers had agricultural education, more than the other three groups
had. Among organic farmers were 44%, while less than 24% of newcomers,
conventional farmers, and potential converters were with university or college
education. Among organic farmers there were more female owners (11.4%) than
among conventional farmers (5.6%). The number of female owners is lower, but
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the tendency is in line with Storstad and Bjerkhaug (2003), who sampled from all
organic farmers in Norway.

On dairy farms the number of cows was not really different, but the milk yield
per cow years was lowest on organic farms, 5144 kg. Having lot of meadow and a
low milk yield per cow permits organic farmers to use just 27.3% concentrates; this
is less than all other farmers used. Surprisingly in relation to the findings from
Duram (1999) newcomers were using 50% concentrates, some of them will get a
challenge to reduce to less than 40% concentrates when converting to organic
agriculture.

To compare the level of support payments in Norway (SLF, 2005) we estimated
the yearly payments for the group of organic and conventional farmers on basis of
agricultural area and dairy production. Other animals than dairy cows on the farm
were not taken into account. For the average conventional farm with about 12 ha
meadow, 12 ha grain, and 17 dairy cows the support payments would be roughly
about NOK (Norwegain kroner, NOK 8.00 = € 1) 181 000. The support payments
are lower in urban areas and higher in mountain and northern areas. For the
average organic farm the general support payments would be about NOK 184 000
and the additional organic subsidies' would contribute to be NOK 41 000.

Farmer’s goals
Table 3 shows the farmers percentage rating of goals along with the results of the
significance tests.

Most farmers reported multiple goals, not only one. Between organic and
conventional farmers there are many significant differences, followed by number of
differences between organic farmers and potential converters. There where just few
differences in ranking goals between potential converters and conventional farmers.
The fact that there were just 30 newcomers may be one reason for the few
significant differences between newcomers and the other groups. Organic farmers
differed in relation to the other groups by ranking the goal ‘sustainable and
environmental friendly farming’ highest, rated as important by nearly eighty per
cent. On second place, followed close behind, and third they ranked to ‘produce
food of good quality’ and to have ‘reliable and stable income’. The other three
groups ranked these two goals on place one and two.

Conventional farmers and potential converters ranked to ‘improve the farm for
the next generation’, to ‘reduce debt, become free from debt’, and to ‘maximise
profit’ higher than organic farmers did. Profit maximization was given a rather low
score, as also found in many other studies (e.g., Bergevoet et al., 2004; Gasson et
al., 1988; Willock et al., 1999). Conventional farmers ranked to 'work with animals

' Additional organic farming payments are paid to certified organic area after a two year
conversion period. For the conversion period the farmer gets a one-time payment of 7500
NOK/ha (permanent pasture not included). The additional organic area subsidy is 2500
NOK/ha for grain, potatoes, vegetables, fruits, and berties and 550 NOK/ha for other
organic area for certified organic production in 2005. Per milking cow the additional organic
subsidy is NOK 630 (NOK 880 in mountain areas and the western and northern counties of
Norway).
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or crops’ much lower than organic farmers did. The least important goals for all
farmers were ‘higher private consumption’ (no important ranking at all), ‘increase
equity’, and ‘social contacts’.

Table 3 Farmers’ goals for farming

Organic  New- Potential Con-  Significant

farmers comers converters ventional differences”

farmers

Farming goal % % % %
Sustainable and environment-friendly | 79.6 53.3 44.2 40.8 O-N O-P O-C
farming
Producing high quality food 76.8 76.7 62.8 71.9 o-P pP-C
Reliable and stable income 52.8 70.0 62.8 706 O-N O-P O-C P-C
Time for family, living quality for 48.6 46.7 51.9 51.2
children
Independency, self employment 45.4 43.3 38.0 47.9 pP-C
Improve the farm for next generation 37.3 56.7 48.8 520 O-N O-P O-C
Work with animals/crops 37.3 23.3 19.4 21.8 O-P O-C
Have sufficient leisure time 24.3 20.0 24.0 26.1
Reduce debt, become free of debt 20.1 16.7 31.0 29.6 O-P O-C
Continue to be a farmer 20.1 20.0 26.4 28.1 O-C
Maximise profit 15.8 6.7 23.3 27.9 O-P O-C N-P N-C
Social contacts 6.0 6.7 6.2 6.0
Increase equity 21 0.0 3.9 5.8 0o-C
Higher private consumption 0.7 3.3 1.6 2.6 o-C

Percentage of farmers ranking the goal in top five. Ranked in order of declining importance for organic farmers.
1) Significant differences between groups are in italics (P <0.10), normal (P<0.05), or bold (P<0.01),
based on a chi-square test.

Motives for organic farming

Figure 1 shows the percentage of farmers in the groups potential converters (P)
and organic farmers’ (O) rating various motives for conversion to organic farming
as important, and whether the ratings by the groups differed significantly.

For 'profitability’, 'organic farming payments', and 'food quality' the two groups
ranked the motives different at p<0.05 and 'ideology, philosophy' at p<0.10.

For organic farmers the most important motive for organic farming was ‘food
quality. ‘Higher soil fertility, less pollution problems’ and ‘professional challenges’
was ranked on place two and three. Other important motives were ‘less health risk’
and ‘ideological and philosophic reasons’. Of less importance were ‘animal welfare’,
‘higher profitability’, and ‘organic farming payments’. The least important motives
were ‘natural conditions’ and ‘more stable income’.

The findings show that the traditional environmental, food quality and
philosophical concerns are still widely present as goals and motivations for organic
farmers. So our findings are quite similar to earlier studies reviewed in Padel (2001)
and Storstad and Bjerkhaug (2003). However, for farmers planning to convert the
next years ‘production of high quality food” (p=0.016) and ‘ideological and
philosophic reasons’ (p=0.051) are of less importance than for the current organic
farmers. Whereas economic motives as 'profitability' (p=0.047), 'organic farming
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payments' (p=0.049) are getting more important for the recent converters, as
reported in Rigby et al. (2001), Duram (1999), and Flaten et al. (2006). This may
reflect the way public authorities try to influence the development organic
agriculture by using economic incentives to motivate farmers so that the area target
can be met. It should be noted that Norwegian organic farmers have been viewed
as more consistently idealistic, and in part have had a different understanding of
organic farming than in, for example, Sweden, where tougher economic conditions
have forced farmers to become more pragmatic in order to survive (Lund and
Algers, 2003). But the study of Flaten et al. (2000) indicates, as our study, that the
number of ‘profit oriented pragmatists’ also is upward in Norway.

Organic farmers’ and newcomers motives for
organic farming

Production of high quality food (0.02)
60

Animal welfare (0.10)

- - - Newcomers —@— Organic farmers ‘

Figure 1 Organic farmers” and newcomers’ motives for organic farming. Percentage of farmers
ranking the motive in top three. Significance between the two groups based on a chi-
square test in parenthesis.

Motives for conventional farming

Figure 2 shows the percentage of conventional farmers’ and newcomers’ rating
motives for conventional farming as important, some of them are in relation to
organic farming.

There were no significant differences in rating between the mentioned motives
unless that a higher frequency of the conventional farmers than the newcomers
rated ’higher profitability’ as an important motive for conventional farming
(p=0.081). This may indicate both that the farmers planning to convert expect to
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gain future benefits for organic farming (Sullivan et al., 1996) and that economic
conditions are influencing the decision to convert or not (Rigby, Young and
Burton, 2001; Pietola and Oude Lansink, 2001).

Conventional farmers’ and newcomers’ motives
for there production system

More effective production (0.19)
60

Professional challenges (0.99) More stable income (0.21)

Production of high quality food (0.73)

‘- -¢- - Newcomers —B— Conventional‘

Figure 2 Conventional farmers’ and newcomers’ motives for their production system. Percentage
of farmers ranking the motive in top three. Significance between the two groups based
on a chi-square test in parenthesis.

The most important motive for both groups was ‘more effective production’.
Other highly rated motives were ‘higher profitability’, ‘more stable income’,
‘organic farming needs more work’, ‘natural conditions’, and ‘production of high
quality food’. These findings show that financial considerations are important for
both groups for choosing their production system and Lien et al. (2006) have
reported returns in organic cropping systems to be more variable than the
conventional ones.

Of less importance for both groups were ‘animal welfare’, ‘higher soil fertility,
less pollution problems’, ‘professional challenges’, and ‘ideological and philosophic
reasons’.

Farmers’ attitudes

Figure 3 shows how the four farmer groups rated different statements on farming.
The four groups differed significantly for most of the statements designed to

reflect farmers’ attitudes about characteristics of organic and conventional farming.

All groups perceived, with various degrees of beliefs, that organic farming allows

larger biodiversity and has less risk of pollution. Earlier studies also support that
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organic farming practises are beneficial to the diversity of flora and fauna through
increases in abundance and species richness (e.g., Hole et al., 2005).

Farmers’ attitudes grouped by organic farmers,
potential converters, and conventional farmers

Fertiliser avoids soil exhaustion

" T FFTTFTTFF

Fertilizers supply nutrients just in time

FAF T FFTTFFTS

[
Conventional livestock farming improves animal health
FFFFFFFFFFFS

Conventional farming is more sustainable than organic

Without herbicides weed problems increase

Organic livestock farming better maintains animals’
natural requirements

Use of pesticides decreases food quality

Less risk of pollution in organic farming

Larger biodiversity in organic farming =
FFAFPFFFFFFFFFFA

1 2 3 4 5 6 7

Organic E Newcomer [ Potential-converter & Conventional

Figure 3 Farmers’ attitudes grouped by organic farmers, potential converters, and conventional
Sfarmers. Mean score (1=totally disagree, 7=1totally agree) for conventional and organic
Sfarmers. The significance levels are not reported in the fignre, but are available from
the anthors upon request.

The difference for rating the statements were always significant between organic
and conventional farmers (p<0.01 for all statements), and the absolute difference
on the scale was always highest between these two of the four investigated groups.
Mostly both organic and conventional farmers held more favourable views about
the qualities of their farming methods in relation to the others. The answers for
newcomers were always between those from organic and conventional farmers.

The largest difference between organic farmers and potential converters in rating
the statements was, in declining order: ’fertilisers has to be applied to supply
nutrients just in time’, ’fertilisers are necessary to avoid soil exhaustion’, and
‘conventional farming is more sustainable than organic’. Newcomers differed
significant (p<0.10) in relation to potential converters by ranking all these
statements motre like the conventional farmers did, unless the first one. The
newcomers ranked more like the organic farmers did, but still the difference to
organic farmers was significant (p<<0.01).
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Both organic farmers, newcomers, and potential converters rated that ‘use of
pesticides decreases food quality’ and ‘organic livestock farming better maintains
animals’ natural requirements’ significantly different than conventional farmers.
Earlier research have concluded that animal welfare in organic herds are the same
as or better than in conventional herds (eg., Hovi et al., 2003).

The statements ’conventional farming is more sustainable than organic’ and
"conventional livestock farming improves animal health’ were judged about neutral
by the potential converters. The questions about fertilisers were answered by the
potential converters more similar to conventional than to organic farmers. Hence,
potential converters were of the opinion that fertilisers are necessary to avoid soil
exhaustion and to supply nutrients just in time. Farming without herbicides would
be a challenge since both newcomers, potential converters, and conventional
farmers expected that weed problems will increase without herbicides. The rating
of this statement showed that organic farmers too feel that weed management still
is a challenge. The results indicate that strategies for controlling weeds need to be

considered thoroughly for farmland under organic management (Fairweather,
1999).

Conclusions

The aim of the study was to give detailed information about farmers in relation to
organic agriculture; How many of the conventional farmers have plans to convert,
are considering or at least not excluding a conversion, and how many are excluding
to convert. What are the goals for farming, motives for conversion or not and what
are the attitudes to the different production systems.

The results from the questionnaire show that 74% of the conventional farmers
were not interested to change their production system to organic farming. Some
4%, named the newcomers, had plans to convert the whole or part of the farm to
organic farming, 18%, the potential converters, were not sure what kind of
production system they would have by the end of 2009. The study did not include
those new farmers who will farm organically right from the start, rather than having
converted. These may add to the potential converters among current conventional
farmers identified in this study.

If the aim is to achieve 10% organically managed area it will be favourable to
focus on the ‘newcomers’ and ‘potential converters’ among the conventional
farmers. If all newcomers and every fourth of the potential converters convert to
organic farming, the goal would be reached. To stimulate farmers of these two
groups to start a conversion, various efforts are required. Farmers need
information on how to solve practical challenges in line with the organic
regulations, associated to organic farming. How to handle weed problems, how to
supply nutrients to the plants (both quantity and timing), how to reduce the need
for work, and how to get a fair income? Where these information’s are not
accessible, more research is needed. In addition there should be offered
information about the influence of organic farming practice on food quality, soil
fertility, and the environment.
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Since the process of converting a farm with both farmland and animals takes
time, it is important for farmers that the political conditions and regulations for
organic farming are somehow stable and predictable. In a situation where organic
farmers perceive organic farming payments among the most important risk sources
(Koesling et al., 2004; Flaten et al., 2005), to start a conversion must feel risky. All
three groups of conventional farmers mentioned a reliable and stable income as
one of the most important farming goals, so uncertainty about additional organic
farming payments will discourage them to plan a conversion. Especially because
economic incentives play an important role in farmer’s decision to convert or not
(Pietola and Oude Lansink, 2001). Therefore, to get a clearer, more stable and
predictable agricultural policy, policy makers should be cautious about changing
policy capriciously and they should consider the scope for strategic policy initiatives
that give farmers some greater confidence about the longer term.
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Vedlegg /

Hvem blir de nye skobgndene?”

Matthias Koesling
Norsk senter for okologisk landbruk

Huis 15 prosent av matproduksjonen og matforbruket i 2015 skal vere okologisk, sa ma
omleggingsfarten oke. En sporreundersokelse viser at det er 4 prosent som vil legge om, mens 18
prosent er potensielle nykommere.

I 2003 gjennomforte Norges veterinarhogskole, NILF og NORSOK en sporre-
undersokelse, hvor 1018 planteprodusenter og melkebonder svarte. Disse drev
enten konvensjonelt eller okologisk.

18 % potensielle omleggere

Undersokelsen viser at for 74 % av de konvensjonelle bondene er det utelukket a
legee om til okologisk drift innen 2009, 18 % var usikre (potensielle omleggere) og
4 % var fast bestemt pa 4 legge om (nykommere). 93 % av okobendene var sikre pa
at de ville fortsette med okologisk drift.

Mest forareal pa skogarder

Gruppene okobender og nykommere hadde i gjennomsnitt mest jordbruksareal
med vel 270 dekar. @kobendene brukte nesten to tredjedeler av arealet til a dyrke
tér, mye mer enn de andre gjor. Bade konvensjonelle bonder og nykommere brukte
mer areal til dyrking av korn og oljevekster.

Nykommere 50 % kraftfor
Med ca 5100 kg melk per drsku i snitt har okologiske garder melkebruk lavest
avdratt. De gir ogsa minst kraftfor, nemlig 27 % per ar.

Nykommere har faerrest dyr med vel 13 arskyr og bruker mest kraftfor i for-
rasjonen, nesten 50 %. For noen av disse girdene vil det vere en utfordring a
tilfredsstille kravet om a ikke bruke mer enn 40 % kraftfér i forrasjonen ved
okologisk drift.

Barekraftig drift viktigst

I forhold til de andre gruppene skilte okobonder seg ut ved at nesten 80 % av dem
rangerte «a drive miljovennlig og barekraftigy som viktigste mal for gardsdrifta, tett
fulgt av «a produsere mat av god kvalitet». Pa plass tre kom «sikker og stabil
inntekt».

" Artikkelen er trykt i fagtidsskriftet Qkologisk landbruk nr. 4/05, s. 34-35.
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De tre andre gruppene rangerte milene om matkvalitet og inntekt pa plass en og
to. Bdde konvensjonelle bonder og potensielle omleggere rangerte malene «a
forbedre garden til neste generasjon», «a ha mindre gjeld, bli gjeldfri» og «a fa storst
mulig inntekt» hoyere enn skobender.

For ingen av gruppene var «a fa storst mulig inntekt» szrlig viktig. En av de som
svarte skrev at han aldri hadde blitt bonde hvis dette malet hadde vert viktig.

Konvensjonelle bonder la mindre vekt pa a arbeide med dyr og planter enn det
okobonder gjorde. For ingen av gruppene hadde det a4 oke privatforbruket, oke
formuen og dekke sosiale behov nevneverdig betydning.

Produsere mat av hoy kvalitet
For okobonder var det «a produsere mat av hoy kvalitet» det viktigste motivet for a
drive okologisk, se figur 1. «Bedre jordfruktbarhet, mindre forurensning» og
«faglige utfordringer» fulgte pa plass to og tre. Andre viktige motiver var «mindre
helserisiko» og «ideologiske og filosofiske grunnerm. Mindre viktig var «dyrevelferd»,
«bedre lonnsomhet» og «ekstra tilskudd til okologisk drift». Ubetydelig var
«naturgitte forhold» og «mer stabil inntekt».

Dette viser at de tradisjonelle motivene milje, matvarekvalitet og ideologiske,
tilosofiske grunner fortsatt er viktige.

Produsere mat av hay kvalitet
60

Bedre jordfruktbarhet, mindre

Mer stabil inntekt .
forurensning

Naturgitte forhold Interessante faglige utfordringer

Mindre helserisiko (f eks

Ekstra tilskudd til gkologisk drift .
plantevernmidler)

deologiske og/eller filosofiske

Bedre lgnnsomhet
hensyn

Mer dyrevennlig produksjon

- - - Nykommere —e— Qkobrander‘

Figur 1 Prosent bonder som oppga motivet som ett av de tre viktigste.

Pkonomiske motiver

For bender som har planlagt 4 legge om i lopet av de neste drene er derimot
produksjon av «mat med hoy kvalitet» og «ideologiske, filosofiske grunner» langt
mindre viktig. Samtidig er skonomiske motiver som «bedre lonnsomhet» og «ekstra
tilskudd ved okologisk drift» viktigere for nykommere enn for ekobonder.
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Denne utviklingen kan vare et resultat av landbrukspolitikken, der det
hovedsakelig har vart brukt ekonomiske virkemidler for 4 motivere bender til 4
legge om.

Mer effektiv drift

Mer effektiv drift er et viktig argument for a drive konvensjonelt. Nykommerne
nevnte «mulighetene for effektiv drift (bruk av kunstgjedsel, plantevernmidler,
innkjopt for m.m.)» som den viktigste grunnen for 4 drive konvensjonelt.

Andre viktige motiver var «bedre lonnsomhet», «mer stabil inntekt», «mindre
arbeidsbehov enn ved okologisk drifty, «naturgitte forhold» og «produksjon av
matvarer av hoy kvalitety. De samme motivene ble ogsd nevnt av gruppen
konvensjonelle bonder.

Disse resultatene viser at oskonomiske motiver vektlegges av bade konvensjonelle
bonder og de som vil legge om. De tyder ogsa pa at boendene oppfatter konven-
sjonell drift som tryggere med hensyn til inntekt.

«Dyrevelferd», «bedre jordfruktbarhet, mindre forurensningy», «interessante fag-
lige utfordringer og «ideologiske, filosofiske hensyn» ble av de to gruppene ikke
nevnt i seerlig grad som grunn for 4 drive konvensjonelt.

Ulike meninger
Alle de fire gruppene mente at okologisk landbruk gir «mer rom for storre biologisk
mangfold» og innebarer «mindre fare for forurensningy, dog 1 forskjellig grad.
Gjennomgiende var gkologiske og konvensjonelle bonder mest positive til den
driftsformen de hadde valgt. Nykommeres vurdering 14 alltid mellom gkobender og
konvensjonelle bonder. Konvensjonelle bonder var enig i at «kunstgjedsel ma til
for a gi plantene nzring til rett tid», «kunstgjodsel er nodvendig for ikke 4 pine ut
jorda» og «konvensjonelt jordbruk er mer barekraftig enn okologisk», mens oko-
bender var ganske uenig i forhold til disse utsagn.

Vanskelig a kutte ut kunstgjedsel og sproytemidler

Bade okobender, nykommere og potensielle omleggere var enige 1 at «kjemiske
plantevernmidler reduserer matvarekvaliteten» og at «okologisk dyrehold er bedre
for husdyras naturlige behov/velferd».

For potensielle omleggere er bruken av «kunstgjodsel viktig for a gi plantene
nering til rett tid» og for a unngi utpining av jorda, men mindre viktig enn for
konvensjonelle bender. Bide nykommere, potensielle omleggere og konvensjonelle
bonder forventer at ugrasmengden oker uten bruk av kjemiske plantevernmidler.
Ogsi okoboender antydet at det ikke er lett 4 handtere ugras.

15 % kommer ikke av seg selv
Nar regjeringen har 15 % okologisk produksjon som mal, vil det antakelig vare
mest hensiktsmessig 4 rette tiltakene mot nykommere og potensielle omleggere,
samt 4 bidra til at feerrest mulig okobender melder seg ut av kontrollordningen.

For 4 fa nykommere og potensielle omleggere til 4 starte omleggingen til
okologisk drift hjelper det lite med enkelttiltak. Bonder trenger kunnskap om
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hvordan praktiske utfordringer kan leses i1 henhold til regelverket: ugras-
problemene, nxringsforsyning til plantene, arbeidsbehovet og tilstrekkelig inntekt.

Ut over dette er det viktig 4 informere om okologisk landbruks positive effekt pa
matvarekvalitet, jordfruktbarhet og miljoet, a hjelpe til at markedet for okologiske
produkt utvikles og at det gis tydelige signaler at det onskes mer okologisk
produksjon.

Politikk den storste risikoen

Politikk ble oppfattet som den storste risikokilden i forhold til gardsdrifta. Siden
omleggingsperioden for bade jord og dyr tar tid er det derfor ekstra viktig at lover,
regler og tilskuddsordninger er forutsigbare.

Skulle antall ekobender oke til 15 % vil dette selvfolgelig innebaere en endring av
okomiljoet. Resultatene i sporreundersokelsen gir ingen informasjon om ny-
kommere og potensielle omleggere pa sikt vil bli mer lik dagens okobonder eller
ikke.

Vi retter en stor takk til alle bondene i sporreundersokelsen for deres velvilje til 4
svare pa alle sporsmalene.
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Management and risk characteristics of part-time and
full-time farmers in Norway"
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1Norwegian Agricultural Economics Research Institute
*Bastern Norway Research Institute
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*The Norwegian School of Veterinary Science

Corresponding author: gudbrand.lien@anilf.no

Abstract

The objective of this exploratory study was to provide empirical insight into how
different categories of farmers perceive and manage risk. The data originate from a
questionnaire of dairy and crop farmers in Norway. The associations between part-
time/full-time farming and farm and farmer characteristics, farmers’ goals and
tuture plans, risk perceptions and risk management responses were examined with
simple t- and chi-square tests, as well as with logistic regression. The results indicate
that full-time and part-time farmers’ goals, risk perceptions and management
strategies differ significantly. Policy makers and advisers should consider these
differences when developing policies and recommendations for the different types
of farmers.

Key words: Risk, part-time farming, questionnaire, multivariate analysis, Norwegian
agriculture

" This paper will be published in Review of Agricultural Economics

(http:/ /www.blackwellpublishing.com/journal.asprref=1058-7195), the only accredited
archive of the content which has been certified and accredited after peer review. Copyright
and all rights in this paper are reserved to Blackwell Publishing.
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Introduction

An increasing number of Norwegian farm families have off-farm employment. In
2002, about 61 percent worked off-farm. Norwegian farms are small compared
with those in many developed countries and farm income represents on average, a
relatively small and decreasing part of the farm-family household income. In 2001,
only 23 percent of the average total household income (for holder and
spouse/cohabitant) came from agriculture, forestry and fishing. By contrast, in
1992, the income from the primary industries amounted to 27 percent of total
household income (Statistics Norway). Similar developments are found in many
developed countries (e.g., Hill; Andersson, Ramamurtie, and Ramaswami). For
example, Mishra et al. reported that more than 94 percent of U.S. total farm
household income was derived from off-farm sources in 2000, up from 62 percent
in 1987.

Studies within a wide range of approaches and disciplines have examined
characteristics and motivations that explain part-time and full-time farming. A
number of studies examining time allocation in farm households have adapted
theory from “new household economics” (Becker) to the special case of the
agricultural household model (e.g., Huffmann). Results of these studies include: 1)
the characteristics of those participating in off-farm employment and the factors
affecting labor supply (hours worked) in off-farm activities (Weersink, Nicholson,
and Weerhewa; Woldehanna, Oude Lansink, and Peerlings); 2) the association
between education and off-farm work (e.g., Huffman); 3) the effect of differences
in and variability of incomes/wealth between agriculture and other occupations
(e.g., Mishra and Goodwin; Andersson, Ramamurtie, and Ramaswami; Fall and
Magnac); 4) whether part-time farming is a stable adjustment, a way to full-time
farming or way out of agriculture (e.g., Kimhi); and 5) survival strategies and
diversification on marginal farms (Meert et al.).

Combining part-time farming activities with wage labor is a diversification
strategy that may contribute more than on-farm diversification to household
income stability. Studies of Norwegian farming households indicate that
consumption is more affected by wage than farming income (Sand). Similar results
are shown for other countries and for the relation between wage income and
business income in general (e.g., Carriker et al.).

Part-time and full-time farmers are to different degrees, financially dependent on
farming income. Because the two groups have chosen different livelihood
strategies, it seems likely that there will be differences in their perceptions of risk in
farming and how they cope with it. Information is lacking about farmers’ risky
environment and their reactions to it, and especially about differences between
part-time and full-time farmers. Some studies (e.g., Wilson, Dahlgran, and Conklin;
Martin; Patrick and Musser; Meuwissen, Huirne, and Hardaker; Hall et al.) have
examined how farmers in general perceive and manage risk. The empirical
relationships between risk attitudes, management and part-/full-time farming
choices have not, as far as we know, been explored in earlier studies.

Policy makers, farm advisers and researchers need more practical insights into
the likely differences between full-time farmers and the large number of part-time
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farmers in order to be able to provide better advice and to develop more sharply
targeted policies. This exploratory and descriptive study aims to fill part of this gap
by providing recent empirical information about part-time/full-time farmers’
characteristics, including risk perceptions and responses, but also farm and
operator characteristics, and farming goals.

Conceptual Framework

Many studies have been carried out as bases for testable hypotheses about
differences between part-time and full-time farmers. For example, results show that
part-time farmers are younger, have higher education and smaller farms (e.g.,
Mishra and Goodwin; Woldehanna, Oude Lansink, and Peerlings). However,
examinations of differences between part-time and full-time farmers’ perceptions
and management of risk are virtually absent in earlier comparative studies, which
makes it hard to develop firm hypotheses. An exploratory approach was considered
appropriate as research design in this study, though certainly not as a replacement
for testable hypotheses.

Van Raaij’s model of the firm’s decision-making environment is useful to study
the relationship between farm and personal characteristics, risk perceptions and
management responses (e.g., Wilson, Dahlgren, and Conklin). Van Raaij’s model is
a framework for research on economic behaviour, where the perceived economic
environment determines the individual’s economic behaviour with subjective well-
being as its consequence.

Figure 1 presents the groups of variables used in our research design. First,

P—E/P describes how farm, farmers’ goals and other personal variables (P) impact

farmers’ perceptions of risk factors (E/P). Second, the relationship P—E/P—B
reflects how the farm/personal variables and risk perceptions influence economic
behaviour (B), i.e., their risk management strategies. Off-farm work is a personal
characteristic (i.e., P), but is also a strategy to cope with risk (i.e., B). As pointed out
by Wilson, Dahlgren and Conklin, a personal variable (e.g., part-time vs. full-time
farming) influences economic behaviour (e.g., risk management). However, the off-
farm risk management decision also alters the personal characteristics. In other
words, the impact may also be P6>E/P<>B, and it is often impossible to prove
which way the causation flows.

EZe AR il B I

e A
LFarmandfarmerJ L Risk J L Economic J

characteristics perceptions behaviour

Figure 1. Elements of Van Raaij’s model of a firm’s decision-mafking environment

Within this framework, a range of possible empirical differences between part-time
and full-time farmers can be explored, and the results may generate hypotheses for
future research. A difference that may be explored is if independence in their work
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is expected to be a more important goal for full-time than part-time farmers. And
since the two groups of farmers have different livelihood strategies, part-time
farmers may rank the strategy “off-farm diversification” higher than full-time
farmers. Further, since part-time farmers receive part of their income off-farm,
farm income stability may be less important to them than to full-time farmers.
These examples illustrate the wide range of issues that can be explored in our
empirical analysis within this research design.

Materials

The data reported here were collected as a part of a larger questionnaire of risk and
risk management in farming. The Norwegian Agricultural Authority (SLF) has a
register of farmers who receive support payments, which include the total
population of farmers in Norway. Based on the 2001 applications, there were more
than 17,800 dairy farmers (including 325 organic) and more than 15,600 crop
farmers (202 organic). From this SLF register, 850 crop and 862 dairy farmers were
sampled. Conventional farmers were selected using simple random sampling, while
all organic dairy and crop farmers received the questionnaire. The survey was sent
out in January 2003. We were informed that 34 of these farmers had quit farming,
reducing the number of possible respondents to 1,678. After two reminders, 1,033
farmers returned the questionnaire for an effective response rate of 62%'.

Because of small herd sizes in Norway, dairy farms were defined as having more
than five dairy cows. Crop farms were defined as having more than 1 hectare (ha)
grain, or more than 0.5 ha of potatoes, or more than 0.2 ha of intensive crops
(vegetables, fruit, or berries). Dairy farms that also met the cropping criteria were
specifically excluded from the crop group.

The survey consisted of questions related to: 1) farmers’ perceptions of sources
of risk; 2) farmers’ perceptions of various risk management strategies; 3) farmers’
goals and future plans; and 4) characteristics of the farm and farmer. Most
questions were of the closed type, many in the form of seven point Likert-type
scales. The questionnaire was pre-tested in sessions with farmers, and refined over
several stages based on the comments and suggestions received.

The distinction between full-time and part-time farmers was based on a question
that asked respondents if the holder and the spouse (cohabitant) were employed
off-farm. If yes, they were asked to report their percentage of off-farm position(s).
In the analysis, we have chosen to define a part-time farm as a holding where a
single farmer (i.e. unmarried or non cohabitant) or a farmer and the partner have at
least a 15 percent off-farm work position. By this classification, we have defined
‘dual career’” households as full-time farm, for example, when one partner has a less
than 15 percent position off-farm and the other works full-time off-farm. After
deleting all respondents that failed to answer the part-time question, we were left

" The sampling strategy used, the high response rate and the weighting schemes used (see
below) imply that the samples should be representative for the farmer populations. Note,
however, that the non-respondents (38%) may introduce selection biases in the analysis of the
questions, which are not accounted for in results presented.
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with 394 crop farms (169 full-time and 225 part-time farms) and 467 dairy farms
(386 tull time and 81 part time).

Respondents with off-farm work were asked to score six reasons for off-farm
work on a Likert-type scale from 1 (not important) to 7 (very important). From a
list of 14 farming goals ranging from profit maximization to social contact, the
respondents were asked to select up to five as most important. The farmers also
indicated their future plans for their holding (within a five-year perspective), by
selecting one or several of nine options (such as no changes, downsize, exit or
expand).

The survey presented 33 sources of risk for dairy farmers and 25 risk
management strategies. Similarly, crop farmer respondents considered 22 sources
of risk for crop and 23 risk management strategies. Farmers were asked to score
each source of risk on a Likert-scale from 1 (no impact) to 7 (very high impact) to
express its potential impact on their farm’s economic performance. Farmers also
indicated their perceived importance of each risk management strategy on a Likert-
scale from 1 (not relevant) to 7 (very relevant).

Additional information about the production systems was obtained through
merging the questionnaire survey data with two available databases: the SLF-
register of farmers’ support payments which includes each farmer’s stocking and
cropping details and the dairy cow health and production records registered in the
Norwegian Herd Recording System.

The analyses were carried out separately for dairy and crop farmers mainly
because part-time dairy farmers inevitably have a heavier daily on-farm workload
than part-time crop farmers. While the majority of crop producers combine
farming with off-farm work, there are fewer part-time dairy farmers. Because
combining off-farm occupation with farm work will probably have widely different

implications for dairy and crop operations, the division was made to enable the
differences to be highlighted.

Methods

Data examined in this study were collected as part of a larger survey among
Norwegian farmers (Koesling et al.; Flaten et al.). Organic farmers were heavily
over-represented in the sample versus their actual share of Norway’s population.
Further, our survey sample was not completely representative of the regional and
farm size distribution of Norwegian dairy and crop farming. In all analyses, the
survey data were weighted with respect to organic/conventional farming systems,
regions and farm size, to give results that are as representative as possible for dairy
and crop farming in Norway.

As the first step of the analysis, farmers’ and farm characteristics, goals, risk
petrceptions, and strategies were summarized and compared. Mean values obtained
for part-time and full-time farmers were compared by standard t-tests for metric
(quantitative) variables and chi-square tests for nonmetric (qualitative) variables.
Strictly speaking, Likert-type scales are ordinal. In this study, a cardinal
interpretation was undertaken. The scale was treated as a continuous variable (Hair
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et al.; Spicer), making it possible to use standard parametric (multivariate) statistical
procedures (e.g., Patrick and Musser; Meuwissen, Huirne, and Hardaker).

Any combined effect of variables that may reflect differences in characteristics
between part-time and full-time farmers may be overlooked in bivariate analyses
(Spicer). We used regression analysis to gain a more complete picture of differences
between part-time and full-time farmers in goals, risk sources, and risk management
strategies (figure 1). Data reductions techniques were used to reduce the numbers
of factors in the regressions (Hair et al.).

We used common factor analysis to summarize the information about risk
perceptions and risk management strategies in a reduced number of
factors/variables. Factor analysis also reduced multicollinearity problems in
subsequent regressions. Factor solutions with different numbers of factors were
examined before structures were defined, in order to have the most representative
and parsimonious set of factors (Hair et al.). Orthogonal (varimax) rotation was
used to obtain factor solutions that were easier to interpret. Standardized factor
scores for each farmer and factor were saved for subsequent multivariate analyses.

Some 20-40% (depending on the group) of the respondents did not answer one
or more relevant questions about sources of risk or management responses. In
cases with missing data, most of the respondents failed to answer only a few items.
If remedies for missing data are not applied, any observations with missing values
are omitted. Using only complete observations can produce bias in the results
unless observations are missing completely at random. There is also a loss of
precision as the sample size is reduced (Hair et al.). To deal with missing data, in
the factor analyses we deleted a few cases lacking more than 40% of the risk source
variables or 50% of the risk management strategies variables. For the rest, missing
data points were replaced with the mean value of that variable based on all valid
responses in the group (dairy or crop).

Associations between part-time and full-time farmers (dependent variables) and
independent variables were analyzed using binary logistic regressions. Independent
variables included farm and farmer characteristics, goals and future plans, in
addition to the standardized scores obtained from the factor analyses of risk
sources and risk responses. No multicollinearity problems were detected in the
regression models. The logistic regression models were complete, but to save space,
only the significant variables are reported.

Motivations for Off-Farm Work

The most important motivations for off-farm work, independently of crop or dairy
farming system, were to increase the total household income and to get a more
reliable and stable income, both with average scores of about 6.3 (figure 2). These
results are in accordance with a comparative study of dairy farm families in New
York, and Ontario (Weersink, Nicholson, and Weerhewa). The Weersink,
Nicholson, and Weerhewa study supports our results that social contact was not
among the main motivations for working off-farm. Barlett also found that the main
reason for off-farm work was in response to the higher variability associated with
farm income.
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—a— Crop farmers

Increase the total —a— Dairy farmers
household income
. : Get amore reliable and
Work with something else Sable income
Future job opportunities Social contact

(P<0.10)

Utilize idle family labor
(P<0.01)

Figure 2 Part-time crop (n = 225) and dairy (n = 81) farmers’ main reasons for off-farm
work. Weighted average score of responses ranking for each reason. Significance level in
parenthesis, based on independent samples t-test between crop and dairy farmers.
Valnes are from a Likert-type scale with 1 being least important and 7 the most
important.

There were, however, differences in motivation between dairy and crop farmers,
the latter ranked both future job opportunities (P<0.10) and utilizing idle family
labor (P<0.01) significantly higher than dairy farmers. The differences may be
related to the large amount of labor required in a dairy operation throughout the
year, so that the enterprise does not lend itself so well to part-time farming.
Cropping operations, in contrast, are more seasonal. The need to do something
other than farming scored low as a motivational factor in both farming systems.

Descriptive Analysis

Key Farmer and Farm Characteristics

Table 1 compares the main farmer and farm characteristics and shows that there
are significant differences. Compared with full-time dairy farmers, for example,
part-time dairy farmers were younger (P<0.001), worked less on the farm (P<0.05),
had more years of schooling (P<0.001), and the main farm operator was more
frequently a woman (P<0.01). Part-time crop farmers were younger (P<0.001),
than their full-time colleagues, were more frequently unmarried (P<0.01), spent
significantly less time working on the farm (P<0.001), had more general education,
but less frequently received agricultural education (P<0.01), and had less farmland
(P<0.01). Part-time crop farmers had less land in potatoes, vegetables, fruits and
berries than full-time crop farmers (P<0.01). These results are consistent with
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previous studies (e.g., Mishra and Goodwin; Woldehanna, Oude Lansink, and
Peerlings).

Table 1 Weighted average farmer and farm characteristics for full-time and part-time
dairy and crop farmers”

Dairy Crop

Farmer and farm characteristics Full time Part time Full Part

time time
Number of farms 386 81 169 225
Age of the farmer? 48.1 43.0 *** 52.8 47.6 ***
Marita status (% married) 84 86 90 78 **
Farm labor units (man-years) 2.06 184 * 141 0.65 ***
Education, BS or higher (%) 9 23 *** 26 44 *x*
Agricultural education (%) 57 55 61 47 **
Management responsibility (%) 5/73/22 12/76/12 ** 7/72/21  7/80/13
Location (%)? 26 19 61 65
Farmland (ha)? 22.7 215 24.3 18.3 **
Potatoes, veg., and fruit (% of farmland) 9 4 **
Number of dairy cows? 14.5 13.4

1) Weighted average farmer and farm characteristics marked with asterisks show that the characteristics of
full-time and part-time dairy and crop farmers, respectively, are significant different at (*)P<0.10,
*P<0.05, **P<0.01, and ***P<0.001, based on independent samples t-test (for metric values) and chi-
square-test (for non-metric values).

2) Data (2002) from the Norwegian Agricultural Authority.

3) Principal person(s) in charge for farm management: woman, man, split between two or more persons.

4) Measured as a dummy variable where 1 denotes central location and 0 denotes otherwise

Farmers’ Goals

Full-time farmers ranked producing high-quality food as the most important goal
and reliable and stable income second (table 2). Part-time dairy farmers ranked
reliable and stable income first and having time for the family second. Unlike dairy
farmers, part-time crop farmers differed less from full-time farmers. Instead of
income stability, however, part-time crop farmers ranked the goal to improve the
farm for the next generation as the second most important. Producing high quality
food was more important for full-time than for part-time dairy farmers (P<0.001).
As expected, “independence” was ranked higher by full-time than part-time crop
farmers (P<0.05). Sustainable and environmentally sound farming (landscape
preservation included) was ranked higher among part-time farmers than among
both full-time dairy (P<0.01) and crop farmers (P<0.10). It seems that part-time
farmers are concerned about preserving the landscape, but perhaps full-time
farmers do so unconsciously. The data also show an association between education
level (which is highest among part-time operators) and the importance assigned to
environmental issues.

Profit maximization was ranked rather low by all groups of respondents.
However, on average, part-time farmers ranked this goal somewhat higher than
full-time farmers, and significantly (P<0.05) so in dairy production. One reason
may be that part-time farmers have a higher opportunity cost of farm labor than
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full-time farmers. Faced with low farm incomes, the part-time farmer may be
inclined to work more off-farm.

In our study, having a reliable and stable farm income was less important for
part-time than full-time crop farmers (P<0.10). We also found that stable income
was more important for dairy than crop farmers. This may be because dairy farmers
have more control over the production process since cropping is more dependent
on weather and growing conditions. Risk-averse farmers also may choose to go
into dairying rather than cropping, since more stable income is obtained from
dairying.

Table 2 Weighted percentage of responses ranking each goal among the top five"
Dairy Crop

Farmers' goas Full Part Rank Full Rank Part Rank

time time Pt?| time Ft? time Pt?
Produce high quality food 68 46 *** 3 60 1 55 1
Reliable and stable income 66 70 1 56 2 48 (*) 4
Independence 49 43 4 45 4 34 * 6
Time for family, living quality for children 43 51 2 42 5 49 3
Improve the farm for next generation 33 41 6 46 3 54 2
Have possibility to some leisure 30 27 9 13 11 11 11
Sustainable and env.-sound farming 27 43 ** 4 37 6 45 (*) 5
Reduce debt, become free of debt 24 29 8 18 10 24 7
Continue to be afarmer 22 31 (*) 7 30 7 24 7
Work with animals/crops 20 22 11 20 9 17 10
Maximize profit 17 27 * 9 21 8 24 7
Increase equity 3 1 13 8 12 4 13
Social contacts 2 5 xxx 12 2 13 6 (*) 12
Higher private consumption 1 1 13 1 14 3 14

1) Weighted percent of responses for each goals marked with asterisks show that the goals of full-time and
part-time dairy and crop farmers, respectively, are significant different at (*)P<0.10, *P<0.05, **P<0.01,
and ***P<0.001, based on chi-square-test. Ranked by decreasing importance for full-time dairy farmers.

2) Ranking by part-time (P t.) dairy farmers (column five), full-time (F t.) crop farmers (column seven) and part-
time (P t.) crop farmers (column ten), respectively

Our results support earlier studies (e.g., Bergevoet et al.; Gasson et al.; Willock et
al.) reporting that farmers have several goals, and see farming as more than a way to
make money.

Perceptions of Risk Sources

Table 3 shows the rating of risk sources and whether they differ significantly
among the groups. The risk sources are presented in order of decreasing
importance for full-time dairy farmers. All groups ranked institutional risks (such as
uncertainty about the continuation of government support payments, changes in
the dairy quota system, or changes in tax policy) as important sources of risk. The
importance of institutional risks may reflect the somewhat unpredictable changes in
Norwegian farm policies and regulations, together with external pressures for
deregulation and associated fears of farm support cuts. The finding also should be
linked to Just’s proposal that longer-term swings (e.g., lasting changes in
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agricultural policy) represent a much greater risk to farmers than year-to-year
variability in payoffs. Only the downside consequences of long-term changes are
likely that to be sufficiently prolonged to cause farm failure. A Finnish study also
found that changes in agricultural policy were the most important risk source for

tarmers (Sonkkila).

Table 3 Weighted mean score1) and t-tests for full-time and part-time dairy and crop
farmers for sources of risk’
Dairy Crop

Risk sources” Ful  Part Rank| Full Rank  Part Rank

time time PtY| time Ft? time pt?
Changes in government support payments 5.92 5.70 2 531 4 558 (*) 3
Changesin tax policy 5.80 571 1 5.43 3 562 2
Milk price variability 579 553 3
Milk quota policy 553 519 (*) 8
Animal welfare policy 549 470 *** 11
Meat price variability 547 541 4
Changes in consumer preferences 5.20 5.20 7 5.28 5 475 *** 7
Injury, illness, death of operator(s) 511 524 6| 4.93 8 429 *** 10
Cost of operating inputs 511 5.40 4| 497 7 485 5
Non-domestic epidemic animal diseases 501 5.02 9
Domestic epidemic animal diseases 497 4.89 10
Forage yield uncertainty 4.90 434 ** 16
Other government laws and regulations 474 465 12| 457 9 453 8
Fire damages 4.67  4.43 15| 400 14 3.69 14
Cost of capital equipment 464  4.48 14| 454 10 4.45 9
Technical failure 452 420 200 427 11 406 11
Meat production variability 435 429 19
Changes in technology 434  4.09 23 3.79 15 394 12
Marketing/sale 432 434 16| 5.10 6 479 * 6
Legislation in production hygiene 432 391 (*) 25
Production diseases 432 355 *** 27
Cost of credit (interest rate) 427 434 16| 352 16 384 (*) 13
Crop prices variability 426 410 21| 5.98 1 596 1
Family member’s health situation 421 410 21| 419 12 332 *** 15
Crop yields variability 414  4.49 13| 571 2 548 4
Milk yield variability 413 4.00 24
Hired labor cost and availability 373 354 28| 312 18 257 ** 20
Credit availability 352 356 26| 295 20 314 17
Family relations 317 315 30| 305 19 285 19
Availability and cost of leased farmland 315 337 29| 316 17 324 16
Additional organic farming payments 273 269 31| 270 21 290 18
Organic farming laws/regulations 235 247 32| 258 22 257 20
Price premiums organic products 232 238 33| 242 23 251 22

1) Weighted mean score (1 = no dependency, 7 = very high dependency) for full-time dairy farmers, part-time
dairy farmers, full-time crop farmers and part-time crop farmers. Weighted mean numbers marked with
asterisks show that the mean scores of full-time and part-time dairy and crop farmers, respectively, are
significant different at (*)P<0.10, *P<0.05, **P<0.01, and ***P<0.001, based on independent samples
t-test.

2) Ranked by decreasing importance for full-time dairy farmers.

3) Ranking by part-time (P t.) dairy farmers (column four), full-time (F t.) crop farmers (column six) and part-
time (P t.) crop farmers (column eight), respectively
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Price variability was the highest ranked source of risk among crop farmers. Milk
price variability was ranked third by dairy farmers. Crop producers ranked crop
yield variability higher than dairy producers ranked milk yield variability. Crop yield
variability may be of greater importance because output is highly influenced by
weather while milk yields are somewhat stable.

All groups ranked availability and cost of hired labor, credit, and leased farmland,
as well as family relations and “organic” risk sources (laws and regulations, price
premiums, and farm payments low as sources of risk (table 3)). The low score for
organic sources is due to the small numbers of organic farmers in Norwegian
agriculture.

Full-time dairy farmers rated milk quota policy (P<0.10), animal welfare policy
(P<0.001), forage yield uncertainty (P<0.01), legislation in production hygiene
(P<0.10), and production diseases (P<0.001) as more important risk sources than
part-time dairy farmers. There was a negative association between risk related to
animal welfare policy and increasing education level. The greater importance
attached to animal welfare policy by full-time farmers may reflect the higher
education level among part-timers.

Full-time crop farmers regarded changes in consumer preferences (P<0.001),
injuty, illness and death of operator(s) (P<0.001), marketing/sale (P<0.05), family
members’ health situation (P<0.001), and hired labor cost and availability (P<0.01)
as most important. Some of these findings may reflect the fact that full-time crop
farmers do more farm work and had more farmland than part timers. Full-time
farmers’ incomes also are normally more dependent on farm output than part-time
farmers. Further, since the full-time crop producers had more potatoes, vegetables
and fruit than their part-time colleagues (table 1), marketing/sales often will be
more important. Greater vegetable and fruit production also made full-time crop
farmers more dependent on availability of seasonal rented labor and their own
health situation in labor-intensive harvesting seasons.

Common factor analysis was applied to the risk source variables of the dairy and
crop sub-samples separately (table 3) to reduce the number of variables in
subsequent binary logistic regression analyses.

The number of variables for the dairy risk source data was reduced from 33 to
six. Some 50.2% of the total variance was accounted for, a satisfactory amount in
social sciences (Hair et al). The factors were labeled: 1) dairy, that loads
significantly from a variety of dairy production variables; 2) institutional, consist of
a wide collection of public payment and government legislation variables; 3)
organic, which has extremely high loadings of the three variables specific for
organic farming; 4) human resources, with heavy loadings of health and family
variables; 5) credit, with high loadings of the interest rate and credit availability; and
6) market, which involves high loadings of changes in consumer preferences and
marketing.

Of the 22 risk sources presented for crop producers, the factor analysis resulted
in six factors that explained 56.2% of the total variation. The factors were labeled:
1) institutional, with high loadings for public payments and government variables,
and input prices; 2) organic, where the three specific external risks for organic
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farming had high loading; 3) human resources, includes both health risk of the
operator and the family, uncertainty about the family, hired labor and fire; 4) credit,
with high loadings for credit cost and availability; 5) crop, with crop prices and crop
yields variability having high loadings; and 6) market, involving significant loadings
for changes in consumer preferences and marketing. The factor scores from these
factor variables were used in subsequent multivariate analysis.

Perceptions of Risk Management Strategies

Having good liquidity, preventing/reducing livestock and crop diseases and pests
(for dairy farmers and crop farmers, respectively), buying farm business insurance
and personal insurance and producing at lowest possible cost were strategies
generally perceived as highly relevant (table 4). In recent studies of farmers in other
countries, the same financial management strategies were also perceived among the
most important (Meuwissen, Huirne, and Hardaker; Hall et al.; Harwood et al.),
even though the national risk environments are different. Farmers in our study
generally did not perceive organizing the farm as a corporation, possessing off-farm
investments and having surplus machinery capacity as important risk management
strategies.

While full-time dairy farmers did not consider off-farm work as an important
risk strategy, part-time farmers scored it higher (P<0.001). Further, compared to
their full-time colleagues, part-time dairy farmers ranked off-farm investments
(P<0.001), surplus machinery capacity (P<0.001), solvency (P<0.05), and storage
(P<0.01) as relatively more important strategies to deal with risk, but ranked buying
farm business insurance (P<0.10) lower. Also, full-time crop farmers ranked off-
farm work low as a risk management strategy, while it was the top-rated strategy for
part-time farmers. Full-time crop farmers attached much greater importance than
their part-time colleagues to good liquidity (P<0.05), use of risk-reducing
technologies (irrigation etc) (P<0.001), cooperative marketing (P<0.05), use of
economic consultancies (P<0.10), enterprise diversification (P<0.001), and use of
production contracts (P<0.001). Full-time crop farmers might rank risk-reducing
technologies and production contracts higher because they produce more
vegetables and fruit. On farm diversification was also important for full-time
tarmers, perhaps since their main source of income is the farm.

Of the 23 risk management strategies presented for the crop producers, the
factor analysis identified six factors which accounted for 40.1% of the variance.
Labels and interpretations of the crop factors are: 1) consultancy, which includes
heavy loadings for consultancy, storage, and joint operation; 2) flexibility, with high
loadings for product, market, and asset flexibility; 3) insurance, where farm
business and personal insurance dominate; 4) low cost, which includes producing at
lowest possible cost, preventing or reducing crop diseases and pests and risk-
reducing technologies; 5) financial, including mainly solvency and liquidity; and 6)
diversification, which includes mainly off-farm work and joint operations.
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Table 4 Weighted mean score” and t-tests for full-time and part-time dairy and crop
farmers for risk management strategies

Dairy Crop

Risk management strategies? Ful  Part Rank| Full Rank Part Rank

time time Pt?| time Ft? time pt?
Liquidity — keep cash in hand 6.44 643 1| 6.46 1 621 * 2
Prevent/reduce livestock diseases 6.33 6.29 2
Buying farm business insurance 6.08 582 (*) 5| 6.01 3 5.96 4
Produce at lowest possible cost 588 593 3| 587 6 5.89 5
Buying personal insurance 584 581 6| 592 5 581 7
Risk reducing technologies 5.75 551 10| 574 7 524 *** 9
Use of agronomic/nutritional consultancies 555 553 9| 516 10 4.9 11
Solvency — debt management 5.49 584 * 4| 594 4 5.89 5
Prevent/reduce crop diseases and pests 543 571 (*) 8| 6.14 2 598 3
Small gradual changes 536 5.36 11| 544 8 543 8
Cooperative marketing 5.32 5.36 11| 477 14 436 * 17
Use of veterinarian consultancies 516 5.06 13
Shared ownerships of equip., joint operations 474 475 15| 452 18 459 13
Asset flexibility 469 4.78 14| 536 9 518 10
Keeping fixed costs low 457 450 17| 456 17 4.49 14
Use of economic consultancies 452  4.28 19| 429 19 391 (*) 20
Storage 415 466 ** 16| 427 20 3.97 19
Enterprise diversification 410 431 18| 499 12 423 *** 18
Production contracts 405 3.65 (*) 23| 504 11 4.39 *** 16
Collecting information 3.72 3.97 21 482 13 460 12
Off-farm work 3.67 572 *** 7| 473 15 6.33 *** 1
Surplus machinery capacity 331 4.06 *** 20| 377 21 382 21
Product and market flexibility 323 325 24| 461 16 441 15
Off-farm investments 244 377 *** 22| 310 22 377 *** 22
Organize the farm as a corporation 219 260 * 25| 265 23 246 23

1) Weighted mean score (1 = not important, 7 = very important) for full-time dairy farmers, part-time dairy
farmers, full-time crop farmers and part-time crop farmers. Weighted mean numbers marked with asterisks
show that the mean scores of full-time and part-time dairy and crop farmers, respectively, are significant
different at (*)P<0.10, *P<0.05, **P<0.01, and ***P<0.001, based on independent samples t-test.

2) Ranked by decreasing importance for full-time dairy farmers.

3) Ranking by part-time (P t.) dairy farmers (column four), full-time (F t.) crop farmers (column six) and part-
time (P t.) crop farmers (column eight), respectively

Common factor analysis was applied to the risk management variables for dairy and
crop farmers separately, in order to reduce the number of variables for use in
subsequent regressions (table 4). The factor analysis identified seven interpretable
and feasible dairy factors, accounting for 44.4% of the variance. Labels and
interpretations of the factors are: 1) flexibility, which includes on-farm strategies to
enhance flexibility (storage included) and use of price contracts; 2) consultancy,
with high loadings for veterinarian, agronomy/nutrition, and economic
consultancies; 3) disease prevention, with high loadings of prevention/reduction of
pests and diseases in crops/forage and livestock; 4) insurance, which has heavy
loadings for insurance contracts; 5) diversification, which includes off-farm
investments, off-farm work, on-farm diversification and collecting more
information; 6) financial, including financial aspects of the farm business (solvency,
liquidity, and production costs); and 7) fixed cost sharing, which has high loadings
for shared ownership of equipment and joint operations.
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The differences in derived factors for crop and dairy farmers were small. In
other words, the crop and dairy farmers seem to use much of the same strategies to
manage risk. This finding may indicate fairly similar underlying factor structures
among management responses of farmers across the two farm types.

Multivariate Analysis

Table 5 presents significant results from the binary logistic regression for dairy and
crop farmers.

Compared to full-time dairy farmers, part-time dairy farmers (at 5% significance
level): were younger; were more frequently married/in partnership; gave higher
importance to the goals of sustainable and environmentally-sound farming, and to
improving the farm for the next generation.

Compared to full-timers, part-time dairy farmers considered downsizing the
farm operation as a more important strategic direction; viewed human risk as less
important; and considered consultancy, insurance and fixed cost sharing as less
important strategies to manage risk. Further, disease prevention, diversification
(including off-farm investments, off-farm work, on-farm diversification etc) and
financial aspects were more important for part-time than full-time dairy farmers.

Compared to full-time farmers (at 5% significance level), part-time crop farmers
were younger, more frequently single; worked less on the farm; invested more off
the farm; had a higher household income; regarded the goals of independence and
sustainable and environmentally sound farming lower; and planned more frequently
to downsize the farm operation and less frequently to diversify with more
enterprises over the next five years. They were less concerned about risk sources
such as human resources and crop price and yield variability, but more concerned
about credit risks. They regarded consultancy as a less important strategy to manage
risk than did full-time crop farmers.

In general, there was consistency between the partial statistical analyses and the
regression analyses. Unlike the bivariate analyses, the regression analyses showed
no significant differences between part-time and full-time dairy farmers’ off-farm
investment strategy. Further, we found no significant differences between part-time
and full-time crop producers’ education levels and the importance they assigned to
maximizing profit. Surprisingly, the regression results indicated that sustainable and
environmentally-sound farming was more important for full-time than part-time
crop farmers, the opposite results of the bivariate analysis.

It also is surprising that both groups of part-time farmers plan more frequently
to downsize the farm operation, compared to their full-time colleagues. For most
farmers, growth, consolidation or exit are the expected options. A Belgian study
has, however, found that off-farm employment very rarely led to cessation of
agricultural work (Meert et al.). For many part-time farmers, the downsizing option
may be necessary to cope with multiple job situations.
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Table b Dairy and crop farmers, results of multiple logistic regressions. Binary
dependent variable is part-time (=1) or full-time farmer (=0)

Dairy Crop
Independent variables Param.” Sign.Lev.? | Param.’ Sign.Lev.”
Farmer and farm
Age of the farmer -0.59 *x -0.47 *x
Marital status’ 0.90 * -0.82 *
Education® 0.51 *)
Agricultural education® -0.38 *)
Farm labor units (man-years) -0.31 *) -0.81 *xk
Off-farm investment® 0.67 *
Farm income” -0.30 *)
Household income® 091  x*x
Goals’
Maximize profit 0.38 *)
Independence -0.68 *x
Sustain. and environmentally-sound farming 0.79 *x K -0.54 *
Improve the farm for next generation 0.88 *kk
Future plans”
Downsize the farm operation 0.85 * 0.99 *
Diversify, with one/severa farm enterprises -0.52 *)
Risk sources'®
Human resources -0.28 *x -0.31 **
Credit 041 *
Crop -0.33 *x
Risk strategies'®
Consultancy -0.30 * -0.31 *
Disease prevention 0.35 *
Insurance -0.29 *
Diversification 0.95 *kx 0.23 *)
Financia 0.45 *x 0.23 *)
Fixed cost sharing -0.38 *x
Df 325 276
Pseudo R 0.60  *** 0.66  ***

1) Coefficients for dummy variables are unstandardized, all others are standardized.

2) Variables significant at (*)P<0.10, *P<0.05, **P<0.01 and ***P<0.001. Only significant variable are
shown. Parameter estimates for the complete models are available from the authors.

3) Measured as dummy variable where 1 denotes married/partner and 0 otherwise.

4) Measured as a dummy variable where 1 denotes formal schooling beyond secondary school and 0 denotes
secondary school education or less.

5) Measured as a dummy variable where 1 denotes agricultural education and 0 denotes otherwise.

6) Measured as a dummy variable where 1 denotes off-farm investments the last five years and 0 denotes
otherwise.

7) Measured as a dummy variable where 1 denotes farm income > NOK 100 000 (~ US$14 700) and 0
denotes otherwise.

8) Measured as a dummy variable where 1 denotes household income > 350 000 NOK and 0 otherwise.

9) Measured as a dummy variable where 1 denotes the farmer mentioned the goal or future plan as important
and 0 denotes otherwise.

10)Factor score variables from the factor analysis for each farmer are used.
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There are several explanations for the finding that younger farmers participate
more frequently in the off-farm labor market. One is that entering farmers often
have an off-farm education and experience before taking over the farm. An extra
job may also contribute to financing farm investments (Meert et al.), and younger
farm families can often get help on the farm from the older generation (Jervell).
The age differences between part-time and full-time farmers may also indicate,
however, that younger farmers increasingly expect to combine farming and off-
farm work (table 1).

Conclusions

There is little published information about differences in how part-time and full-
time farmers perceive and manage risk. This study revealed that full-time and part-
time farmers’ goals, risk perceptions and risk management strategies differ
significantly. Further, compared to full-time farmers, part-time farmers plan more
frequently to downsize their farm operations, which may be a necessity to cope
with multiple job situations. Policy makers and advisers should consider the
differences in goals, management and risk characteristics between part-time and
tull-time farmers when developing policies and recommendations. That part-time
farmers different from full-time farmers, for example, consider off-farm work as a
highly relevant strategy to cope with risk and to obtain a more reliable and stable
income as an important motivation for off-farm work are important in that
connection. We could then expect farm-income stabilization to be of less concern
for part-time than for full-time farmers, but the two groups do not differ
significantly in their perceptions of government payments and output price risks.
Adpvisers should distinguish between part-time and full-time farmers, since, e.g., the
first group may consider on-farm diversification less important.

Since the results showed that several risk factors are important to all farmers, it
would be helpful if those advising farmers could provide more and better
information to enable their clients to make better-informed judgments about the
risks they face. Also, farm management consultants and advisers should make
greater use of modern decision analysis tools that incorporate the main sources of
risk.

Acknowledgements

The authors are grateful to Joseph F. Hair, Jr. for helpful suggestions on ways to
analyse the questionnaire data and to the reviewers, co-editor Colin Carter and ]J.
Brian Hardaker for valuable comments on earlier versions of this manuscript. They
gratefully acknowledge financial support from the Research Council of Norway.
The authors thank the farmers participating in the survey for their cooperation and
willingness to answer the questionnaire.

References

Andersson, H., S. Ramamurtie, and B. Ramaswami. “Labor Income and Risky
Investments: Can Part-Time Farmers Compete?” |. Econ. & Org. 50 (2003):
477-493.

146

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Barlett, P.F. “Motivations of Part-time Farmers.” Multiple Job Holding Among Farm
Families. M.C. Hallberg, J.L.. Findeis, and D.A. Lass, eds, pp. 45-70. Ames IA:
Iowa State University Press, 1991.

Becker, G.S. A Treatise on the Family. Cambridge, Mass.: Harvard University Press,
1981.

Bergevoet, RH.M., C.J.M. Ondersteijn, H.W. Saatkamp, C.M.]. van Woerkum, and
R.B.M. Huirne. “Entrepreneurial Behaviour of Dutch Dairy Farmers under a
Milk Quota System: Goals, Objectives and Attitudes.” Agr. Sys. 80 (2004): 1-
21.

Carriker, G.L., M.R. Langemeier, T.C. Schroeder, and A.M. Featherstone.
“Propensity to Consume Farm Family Disposable Income from Separate
Sources.” Amer. ]. Agr. Econ. 75(3) (August 1993): 739-744.

Fall, M. and T. Magnac. “How Valuable is On-Farm Work for Farmers?” Amer. ].
Agr. Econ. 86(1) (February 2004):267-281.

Flaten, O., G. Lien, M. Koesling, P.S. Valle, and M. Ebbesvik. “Comparing Risk
Perceptions and Risk Management in Organic and Conventional Dairy
Farming: Empirical Results from Norway. ”Lzvest. Prod. Sci. 95(2005): 11-25.

Gasson, R., G. Crow, A. Errington, J. Huston, T. Marsden, and D.M. Winter, 1988.
“The Farm as a Family Business: A Review.” J. Agr. Econ. 39(1) (January
1988): 1-41.

Hair, J.F. Jr., RE. Anderson, R.L. Tatham, and W.C. Black. Multivariate Data
Analysis, 5" ed. Upper Saddle River: Prentice Hall, 1998,

Hall, D.C., T.O. Knight, K.B. Coble, A.E. Baquet, and G.F. Patrick. “Analysis of
Beef Producers’ Risk Management Perceptions and Desire for Further Risk
Management Education.” Rev. Agr. Econ. 25(2) (December 2003): 430-448.

Harwood, J., R. Heifner, K. Coble, J. Perry, and A. Somwaru. Managing Risk in
Farming: Concepts, Research, and Analysis. Washington DC: U.S. Department of
Agriculture, ERS, 1999.

Hill, B. Farm Incomes, Wealth and Agricultural Poliy, 3" ¢d. Aldershot UK: Ashgate
Publishing, 2000.

Huffman, W.E. “Human Capital: Education and Agriculture.” Handbook in
Agricultural Economics, Volume 1A4. B. Gardner, and G. Rausser, eds., pp. 333-
381. Amsterdam: Elsevier, 2001.

Jervell, A.M. “Changing Patterns of Family Farming and Pluractivity.” Sociol. Ruralis
39(1) (2001): 100-116.

Just, R.E. “Risk Research in Agricultural Economics: Opportunities and Challenges
for the Next Twenty-Five Years.” Agr. Sys. 75 (2003): 123-159.

Kimhi, A. “Is Part-Time Farming Really a Step in the Way Out of Agriculturer”
Amer. ]. Agr. Econ. 82(1) (February 2000): 38-48.

Koesling, M., M. Ebbesvik, G. Lien, O. Flaten, P.S. Valle, and H. Arntzen. “Risk
and Risk Management in Organic and Conventional Cash Crop Farming in
Norway.” Acta Agr. Scand. Sect. C Food Econ. 1(2004): 195-2006.

Martin, S. “Risk Management Strategies in New Zealand Agriculture and
Horticulture.” Rev. Marketing and Agr. Econ. 64 (1996): 31-44.

147

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Meert, H., G. Van Huylenbroeck, T. Vernimmen, M. Bourgeois, and E. van Hecke.
“Farm household survival strategies and diversification on marginal farms.” J.
Rural Stud. 21(2005): 81-97.

Meuwissen, M.P.M., R.B.M. Huirne, and J.B. Hardaker. “Risk and Risk
Management: An Empirical Analysis of Dutch Livestock Farmers.” Livest.
Prod. Sei. 69 (2001): 43-53.

Mishra, A.K. and B.K. Goodwin. “Farm Income Variability and the Supply of Off-
Farm Labor.” Amer. ]. Agr. Econ. 79(3) (August, 1997): 880-887.

Mishra, AK., H.S. El-Osta, M.]. Morehart, J.D. Johnson, and J.W. Hopkins.
“Income, Wealth, and the Economic Well-Being of Farm Households.”
Washington: Economic Research Service, U.S. Department of Agriculture.
Report No. 812, 2002.

Patrick, G.F. and W.N. Musser. “Sources of and Responses to Risk: Factor
Analyses of Large-Scale US Cornbelt Farmers.” Risk Management Strategies in
Agriculture; State of the Art and Future Perspectives. R.B.M. Huirne, J.B. Hardaker,
and A.A. Dijkhuizen, eds., pp. 45-53. Wageningen, the Netherlands: Mansholt
Studies, Vol. No. 7. Wageningen Agricultural University, 1997.

Sand, R. “The Marginal Propensities to Consume and Implications for Saving: An
Application to Norwegian Farm Households.” Working paper no. 12,
Norwegian Agricultural Economics Research Institute, Oslo, 1999.

Sonkkila, S. “Farmers’ Decision-making on Adjustment into the EU.” PhD
dissertation, Department of Economics and Management, University of
Helsinki, 2002.

Spicet, J. Making Sense of Multivariate Data Analysis. Thousand Oaks, California: Sage
Publications, 2005.

Statistics Norway. “The Farmers Income and Property 2001.” Official Statistics of
Norway D 293, Oslo-Kongsvinger, 2004.

Van Raaij, W.F. “Economic Psychology.” J. Econ. Psychol. 1 (1981): 1-24.

Weersink, A., C. Nicholson, and J. Weerhewa. “Multiple Job Holdings Among
Dairy Families in New York and Ontario.” Agr. Econ. 18 (March 1998): 127-
143.

Willock J., L.J. Deary, G. Edwards-Jones, G.J. Gibson, M.J. McGregor, A.
Sutherland, J.B. Dent, O. Morgan, and R. Grieve. “The Role of Attitudes and
Objectives in Farmer Decision Making: Business and Environmentally-
Oriented Behaviour in Scotland.” J. Agr. Econ. 50(2) (May 1999): 286-303.

Wilson, P.N., R.G. Dahlgran, and N.C. Conklin. ““Perceptions as Reality’ on Large-
Scale Dairy Farms.” Rev. Agr. Econ. 15 (January 1993): 89-101.

Woldehanna, T., A. Oude Lansink, and J. Peerlings. “Off-Farm Work Decisions on
Dutch Cash Crop Farms and the 1997 and Agenda 2000 CAP Reforms.” Agr.
Econ. 22 (March 2000): 163-171.

148

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Vedlegg 9

Forskningsnytt om gkologisk landbruk i Norden
nr. 2/2004

Hel- og deltid i skologisk melkeproduksjon

Det er interessante forskjeller mellom hel- og deltidsbrukere som driver okologisk
melkeproduksjon. Deltidsbrukere er yngre og har hoyere utdannelse enn heltids-
brukere. Det er viktigere for deltidsbrukerne d intensivere driftsenheten og oke
arealet enn d drive miljpvennlig og beerekraftig, mens det motsatte er tilfelle for

heltidsbrukerne.

lere og flere bonder er deltids-

brukere. Dette gjelder ogsd de

okologiske driftsenhetene. Tren-
den i Norge er at inntektene fra jordbru-
ket utgjor en mindre del av gérdbruker-
familiens totale inntekt. I 2001 var den
totale familieinntekten 37200400 Nkr. Av
disse utgjorde inntekter fra jordbruk,
skogbruk og fiske 23 %.11992 var denne
prosentandelen 27 %.

Det er gjort flere undersokelser for &
finne typiske trekk ved heltids- og del-
tidsjordbruk og motiver for valg av
driftsform. Siden heltids- og deltidsjord-
brukere i ulik grad er avhengige av inn-
tjening fra garden, og siden de to grupp-
ene har valgt forskjellige strategier for
livsopphold, kan det ogsa tenkes at det
er ulikheter mellom gruppene i oppfat-
telsen av risiko og hvordan de h&ndterer
risiko. Disse aspekter, som tidligere ikke
har blitt belyst i litteraturen, er hoved-
tema for denne studien.

Sperreundersokelse

om rislko og risikohindtering
Resultatene i denne artikkelen ble samlet
i 2003 gjennom en storre sporreunder-
sokelse om risiko og risikohandtering,
som blant annet ble sendt til alle ekolo-
giske melkeprodusenter. Svarprosenten
var 62 %. Garder med faerre enn 5 melke-
kyr var ikke med i undersokelsen. Del-
tidsbruk definerte vi som driftsenheter
der bonden (og eventuelt partneren)
hadde minst 150% arbeid utenfor bru-
ket. Etter 4 ha fiernet bruk som ikke
svarte pa " deltids-spersmalene”, var det
145 okologiske melkeproduksjonsbruk

igjen. 117 av disse var heltidsbruk og 28
deltidsbruk.

Sperreundersekelsen er en del av et
storre forskningsprosjekt som finansieres
av Norges Forskningsrdd og som er et
samarbeid mellom Norsk institutt for
landbruksekonomisk forskning (NILF),
Norsk senter for ekologisk landbruk
(NORS@K) og Norges veterinzrhog-
skole (NVH).

Ulikheter mellom

heltids- og deltidsbruk

P& mange av sporsmdlene i under-
sokelsen skulle det svares pa en Likert-
skala fra 1 til 7. Svarene ble summert og
gjennomsnittsverdier for heltid- og del-
tidsbrukere ble sammenlignet ved hjelp
av standard t-test og kji-kvadrat test.
Hovedresultatene er gjengitt i tabellen.

Bondene som driver skologisk melke-
produksjon pa deltid var yngre og hadde
hoyere utdannelse enn heltidsbrukerne.
Blant deltidsbrukerne var det en tendens
til at flere kvinner hadde driftsansvaret
og feerre var gift eller samboere. Arealet
var storre pd heltidsbrukene, de hadde
flere arskyr og dyrker mer korn (sv. spann-
mdl). For heltidsbrukerne var inntekten
fra jordbruket heyere enn hos deltids-
brukerene. Det var derimot ingen statis-
tisk signifikante forskjeller mellom grupp-
ene ndr det gjaldt melkeavdritt, kraft-
forforbruk per 100 kg melk og celletall.

Det var viktigere for heltidsbrukerne enn
for deltidsbrukerne & ha et selvstendig
arbeid, drive miljovennlig og beaerekraftig
og & redusere gjeldsnivaet. Det var ogsd
en tendens til at flere av dem hadde en
mdlsetning om & produsere mat av god

@nske om 4 arbeide

Mulighet til annet
arbeid i fremtiden

Hvorfor arbeid utenom driftsenheten?

Bke familiens inntekt
7

med noe annet 3

Utnytte ledig kapasitet

Mer stabil inntekt

Sosiale grunner

Figuren viser at for akologiske deltidsbruk med melkeproduksjon var det i oke familiens
inntekt den viktigste drsaken til d arbeide utenom bruket. Deretter kom mer stabil inntekt og
sosiale grunner. Utnytting av ledig arbeidskapasitet var den minst viktige drsaken til d

arbeide utenfor driftsenheten.
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Variabel

Bondens alder, ar 48
Kvinne ansvarlig for drift % 4

Sivilstand, % gift/samboer %
Hegskole eller hayere, % 38
Naeringsinntekt > 100.000 % 82
Total areal, daa 318
Kornareal, daa 46
Antall arskyr 16,7
Kg melk per arsku 5152
Kraftfar per 100 kg melk 017
Celletall (geometrisk middel) 122,8
Bendenes mdlsetninger’

Ha et selvstendig arbeid % 45
Starst mulig totalinntekt % 8

Drive miljevennlig og baerekraftig % 77
Mindre gjeld, bli gjeldsfri % 24
Produsere mat av god kvalitet % 74
Intensivere driftsmaten % 3

Kjepe/leie tilleggsjord % 26
Risikokilder’

Usikkerhet om fremtidig regel-

verk for produksjonshygiene % 38,5
Usikkerhet om fremtidig regel-

verk for dyrevelferd % 111
Usikkerhet vedr. lanerente % 40,3
Tiltak for ¢ redusere risiko’

Arbeide utenom driftsenheten % 35,4
Investere utenom driftsenheten % 23,1
Bruk av ekonomisk radgivning % 40,0

Heltidsbrukere

Deltidsbrukere Forskjell'
44 .
14 )
82 )
54 *)
68 )
249 .
19 *
13,6 .
5030
0,17
136,8
'l 8 -
21 .
57 E:
? -
37 *)
n *)
43 )
46,8 i
49,6 ™)
33,9 (]
55,4 ki
36,1 e
46,8 ™)

1) Signifikante forskjeller vises pa falgende nivaer: (*)= p<0.10, * =p<0.05, ** =p<0.01 og ***

= p<0.001.

2) Det er bare tatt med utsagn som ga signifikante forskjeller mellom hel- og deltidsbruk.

Tabell. Gjennomsnitt for ulike variabler og forskjeller mellom hel- og deltidsgarder med

okologisk melkeproduksjon.

kvalitet. En storre andel av deltids-
brukerne hadde som mal & fa storst
mulig inntekt, intensivere driftsenheten
og leie/ kjope mer areal.

Usikkerhet om fremtidig regelverk for
produksjonshygiene bekymret deltids-
brukerne mer enn de som driver heltids-
bruk. Den samme tendens syntes d vaere
tilfellet for usikkerheten om fremtidig
regelverk for dyrevelferd. Usikkerhet
vedrorende lanerenten ansig derimot
heltidsbrukerne som en storre risikokilde
enn deltidsbrukerne.

De viktigste tiltakene for & redusere
risikoen pa deltidsbrukene var a arbeide
og investere utenom driftsenheten. Det
var ogsa en tendens til at deltidsbrukerne
i storre grad enn heltidsbrukerne be-
nyttet okonomisk radgivning,. ]
Martha Ebbesvik' (tIf. + 47 71 53 20 09;
e-post: martha.ebbesvik@norsok.no),
Gudbrand Lien?, Matthias Koesling', Ola
Flaten? og Paul Steinar Valle’
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Lattillgangligt om

ekosystemtjinster

"Framtidens jordbruk — en skrift om
ekosystemtjanster” forklarar enkelt i text
och bild vad ekosystemtjinster ar och
hur vi bir utforma jordbruket for att pa
basta sitt gynna och dra nytta av eko-
systemtjinsterna. Skriften innehéller
ocksa en diger referenslista for den som
vill férdjupa sig i amnet. Texten &r skri-
ven av Kristina Belfrage som dr dokto-
rand vid institutionen for landsbygdsut-
veckling, SLU. Utgivare ar Centrum for
uthalligt lantbruk (CUL). "

Kristina Belfrage

Framtidens jordbruk - en skrift
om ekosystemtjanster

2004. Centrum for uthalligt lantbruk
(CUL), SLU.

24 sidor, A5.

Bestalls kostnadsfritt fran Kristina
Torstensson, e-post:
Kristina.Torstenson@cul.slu.se,

tel: +46 (0)18 67 20 92.
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Vedlegg 10

Stochastic utility-efficient programming of
organic dairy farms °

Ola Flaten and Gudbrand Lien
Norwegian Agricultural Economics Research Institute
Cortresponding author: ola.flaten@anilf.no

Abstract

Opportunities to make sequential decisions and adjust activities as a season
progresses and more information becomes available characterise the farm
management process. In this paper, we present a discrete stochastic two-stage
utility efficient programming model of organic dairy farms, which includes risk
aversion in the decision maker’s objective function as well as both embedded risk
(stochastic programming with recourse) and non-embedded risk (stochastic
programming without recourse). Historical farm accountancy data and subjective
judgements were combined to assess the nature of the uncertainty that affects the
possible consequences of the decisions. The programming model was used within a
stochastic dominance framework to examine optimal strategies in organic dairy
systems in Norway.

Keywords: Agriculture; Risk analysis; Stochastic programming; Stochastic
dominance; Organic farming
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1. Introduction

In stochastic programming some of the data elements incorporated into the
objective function or constraints are uncertain (Kall and Wallace, 1994; Dupacova,
2002). Many mathematical programming studies including risk in agricultural
economics have adopted a static framework and included risk aversion in the
decision maker’s objective function. The most widely used techniques have been
quadratic risk programming (Markowitz, 1952; Freund, 1956) and its linear
approximations such as MOTAD (Hazell, 1971). For the farmer, the main issue
raised by variability of price and production is how to respond tactically and
dynamically to opportunities or threats to generate additional income or to avoid
losses (i.e., how to respond after the outcome of a random variable is observed)
(Pannell et al., 2000). Some studies of conventional farming systems have used
stochastic programming with recourse to deal with this aspect (e.g., Kaiser and
Apland, 1989; Kingwell, 1994; Torkamani and Hardaker, 1996; Pannell and
Nordblom, 1998; Lien and Hardaker, 2001; Torkamani, 2005).

Compared to conventional farming, organic farming systems are subject to
different and perhaps higher exposure to risk due to restrictions on use of
pesticides, soluble mineral fertilizers, synthetic medicines, purchase of feeds and
livestock, etc. Additionally, smaller organic markets may mean greater price
fluctuations. But, as far as we know, only deterministic linear programs have been
used as decision support models for organic farmers (e.g., Berentsen et al., 1998;
Pacini et al., 2004).

In this paper we present a stochastic utility-efficient programming model of
organic dairy farms. The model is applied to a Norwegian case farm to examine
optimal farming systems under prevailing economic conditions, as well as under a
constructed scenario with greater farm income variability. Compared to previous
studies, the model includes two methodological advances:

e An organic dairy system is modelled in a whole-farm context that includes risk
aversion in the decision maker’s objective function as well as both embedded
risk (stochastic programming with recourse) and non-embedded risk (stochastic
programming without recourse).

e It illustrates how a stochastic programming model can be used within a
stochastic efficiency framework (Hardaker et al., 2004b) to rank risky farm
strategies and assess policy questions under risk.

2. The model

Our two-stage model incorporates both non-embedded risk and embedded risk, as
outlined in Fig. 1. We assume a one-year plan starting in spring. First-stage
decisions are, e.g., how many cows and heifers to keep, allocation of land to various
crops, and the use of manure from the previous indoor season. The nature of
biological production implies yield uncertainty. Since dairy farmers do not perceive
milk yield as an important source of risk (Flaten et al., 2005) and because of strict
rules about livestock trade in organic farming, possible adjustment to cow numbers
etc. to match the milk quota, is not included in the model. Therefore, once the
numbers of cows and heifers are decided, the dairy herd size is fixed. The risk
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associated with the dairy herd is thus non-embedded risk, as indicated by the upper
branch of Fig. 1.

-

Final
outcomes
Initial plan, livestock e
numbers and yields I

E ::J-._.._._..___

--\--""“--._______1‘_ v / S
\ TS Forage and / Final
Initial plan, e Adjust plan

i grain production __ A outcomes
crop activities S, {}(j

. N\ N

L N N\
Fig. 1. Outline decision tree for our problem.

Uncontrollable factors (weather, pests, unpredictable biological processes, etc.)
imply crop yield uncertainty, with the actual yields being known only after harvest.
Hence in the spring time the farmer is uncertain about the area of forage and grain
needed to produce the necessary feed for the livestock. However, some decisions
can be postponed until better information is available. Although adjustments can
be made at any time, we assume for simplicity that the farmer will do the necessary
adjustment only once during the year, in mid September. At that time, the type of
crop growing season will be known, the grazing season is completed and the herd’s
indoor-season starts. The second-stage decisions allow us to model a response to
the observed crop yields outcome. One set of second-stage (recourse) variables for
each state of crop yields outcome is defined. Depending on earlier decisions and
the seasonal condition, feedstuffs can be sold or purchased. Bulls can be sold or
retained. The possibility to adjust the farm plan in response to uncertain
intermediate outcomes of crop yields creates a case of embedded risk, as illustrated
in the lower branch of Fig. 1. Embedded risk is modelled using discrete stochastic
programming (Cocks, 1968; Rae, 1971).

In a multi-stage decision problem, the later strategies need to be present in
sufficient detail to ensure “correct” first stage decisions. Actual later stage decisions
can be resolved by running further more refined models incorporating the
outcomes of uncertain events as they unfold (Kaiser and Apland, 1989). With this
in mind, it was decided to model forage yield uncertainty with only three outcomes
and the same for grain yield uncertainty.

2.1.  Farmers’ behaviour and risk preferences
We use the expected utility model (which has expected profit maximization as a
special case) as a normative model of farmers’ behaviour under risk. We assume
that farmers are risk-averse (or risk-neutral) and that beliefs and preferences vary
between farmers. Many programming approaches for whole-farm system planning
under risk aversion are available (Hardaker et al., 2004a: Ch. 9). For our problem
we use utility-efficient programming (UEP) (Patten at al., 1988), a method which
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needs little information about farmers’ risk attitudes. Because we assume that
farmers are usually risk-averse, we are restricted to using a concave form of the
utility function, i.e., U"(z)< 0, where g is net incomes by state. We used the negative
exponential function:

U=1-exp(-rxz) (1)

where 71is a non-negative parameter representing the coefficient of absolute risk
aversion, U’(z)>0, and U"(z)<0. This function exhibits constant absolute risk
aversion (CARA), which is a reasonable approximation to the real but unknown
utility function for wealth for variations in transitory (annual) income (Hardaker et

al., 2004b).

2.2. Activities and constraints

The main groups of activities in the model are as follows (first or second stage

variables in parentheses):

1. Forage production activities: pasture and cutting areas (stage 1). Grass-clover
from cutting areas is conserved as silage for the 255-days indoor season. For
both pasture and silage areas four levels of manure application are distinguished
(from 0 to 30 tonnes per hectare (t/ha) pasture and from 10 to 40 t/ha silage).
Forage yields respond to manure applications, but at a diminishing rate. Protein
content is not affected.

2. Grain production activities (stage 1). Barley can be produced at four levels of
manure application (from 10 to 40 t/ha). Further, the grass-clover swards are
established under-sown in barley, distinguished by the same four levels of
manure application. Grain yields respond to manure applications, but at a
diminishing rate. Protein content is not affected.

3. Land and manure activities (stage 1). Organically managed land can be rented at

a fixed price (NOK (Norwegian kroner) 1500 per ha, €1=NOK 8.00).
Conventionally produced cattle manure can be purchased (NOK 50 per tonne).

4. Forage trade and transfer activities (stage 1 and 2). Surplus grass from grazing
fields can be conserved as silage to be used in winter-feeding. One activity for
selling and one for purchasing organic silage are available in stage 2. The output
of silage to provide the herd with enough forage during the winter period is
maintained through three transfer activities, one for each of the livestock
categories (dairy cows, heifers, bulls).

5. Concentrates and grain trading activities (stage 1 and 2). Two mixtures of
organic concentrate supplements, with different protein contents, can be
purchased. In addition, one mixture of conventional origin was allowed (until
August 2005). The mixtures are available in both stages. In stage 2, organic
barley can be sold or purchased. Home-processed barley can be used as
concentrate feed in stage 2.

0. Livestock activities: dairy cows, heifer and beef activities (stage 1 and 2). Cows
calve in the middle of May. Livestock are given free access to forage, pasture in
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stage 1 and silage in stage 2. Five actual milk yield levels are assumed (from 4000
to 7000 kg milk per cow per year). Higher milk yields are achieved through
addition of concentrates, which depress forage intake. Some heifer calves are
raised on the farm to replace cows, while the rest are sold at a few weeks old.
Heifers follow a standard rearing system, calving at two years age. In stage 1, bull
calves can either be sold or kept over the grazing season. At stage 2, remaining
bull calves can be sold immediately or be fed over the indoor season and sold as
yearlings.

7. Labour activities (stage 1 and 2). Activities expressing the farm family’s
opportunity cost of labour or off-farm work are included. Provision is made to
hire additional labour.

8. Public payment schemes (stage 1 and 2). The prevailing payment schemes
(2003/2004) in Norway are included. The schemes are paid per livestock head or
per hectare, with rates varying according to crops and type of livestock. Rates are
highest for the first hectares and heads. Specific livestock and area payments
offered for organic farming are included.

Generally, the technical responses and relationships were built on a large number
of sources. Input prices and rates in the payments schemes were taken from NILF
(2003).

The main groups of constraints are as follows:

1. Land constraints (stage 1). Own farmland resources are restricted. A limit is
included on the amount of land that can be rented.

2. Rotational limits (stage 1). To avoid the build-up of pests and diseases and to
have a balance between fertility-building grass-clover leys and exploitative grains,
no more than 50% of the area can be cropped for grain. Another constraint
ensures that the ley lasts for exactly three years (the sowing year excluded).

3. Milk quota constraint (stage 1). An annual milk quota is included. No
possibilities to acquire additional quota are assumed. Production above the quota
has no commercial value.

4. Manure allocation and legislation (stage 1). One constraint ensures that manure
used in the crops cannot exceed manure produced on the farm and purchased.
There are two organic manure legislation constraints (Debio, 2003). The total
amount of manure applied on the holding cannot exceed 140 kg of Nitrogen per
year/ha of farmland used. Of this manure, up to 80 kg of Nitrogen per yeat/ha
can be conventionally produced.

5. Dairy herd replacement control and birth balances (stage 1). A replacement
constraint ensures that the necessary cows will be provided through rearing
replacements (30% culling rate). Two birth balance constraints (one per gender)
require that the number of calves sold, bulls sold and heifers reared do not
exceed the number of calves produced (one per cow per year).

6. Livestock housing requirement (stage 2). Each category of animal requires a
minimum surface area for indoor housing (Debio, 2003). The herd’s use of
surface area cannot exceed the capacity of the free-range livestock shed (230 m?).
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7. Livestock density (stage 2). One constraint ensures that a maximum number of
livestock per ha is not exceeded (Debio, 2003).

8. Labour constraints (stage 1 and 2). On dairy farms, labour needs through the
year are quite stable. Just one constraint on an annual basis is then adequate to
ensure that labour demand does not exceed the supply from family and hired
workers. The labour requirements of many jobs are not directly allocable to
specific production activities (‘overhead’ labour). The constraint ‘supply of
family labour available to production activities’ (variable labour, 1500 hours)
equals total family labour supply (3500 hours) less overhead labour (2000 hours).
The input-output coefficients for variable labour requirements per unit of the
activities are assumed to be constant, irrespective of the scale on which the
activities are conducted.

9. Public payment constraints linked to payment intervals for hectares or heads in
the various support schemes (stage 1 and 2).

10.Fodder production and utilisation (stage 2). Fodder sold and used in livestock
production cannot exceed fodder produced (revealed after stage 1) and
purchased. There is one constraint for each of pasture, silage and batley.

11.Feeding requirements (stage 1 and 2). Livestock feeding requirements are
specified in minimum dry matter requirements of concentrates and pasture in
stage 1, and of concentrates and silage in stage 2. Minimum protein requirements
are specified for cows in stage 1 and for all types of livestock in stage 2. Sub-
matrices for each type of livestock, with a repetition of the feedstuffs in each, are
necessary to avoid possibilities for surplus nutrients being passed on from one
type of animal to another. One constraint per livestock type ensures that a
maximum of 15% of the energy content in the annual feed ration can be of
conventional origin (Debio, 2003).

2.3. Specification of stochastic variables

Many of the data requirements for stochastic models are similar to those of
deterministic models. However, additional data are needed in stochastic models to
represent uncertainty. Outlined here is how we specified the stochastic variables,
which were revenue and crop yield variables.

To represent the uncertainty in activity revenues', we mainly used the method
described in Hardaker et al. (2004a: 80-82). We used historical data from 1993 to
2002 for organic dairy farms in the Norwegian Farm Accountancy Survey to
estimate the historical variation in activity revenues per unit within farms between
years. The Norwegian Agricultural Economics Research Institute (NILF) collected
the data.

In the panel data used, the number of observations for each enterprise varied
from 44 to 51 observations. The number of farms was 11. We used the unbalanced
panel data to find the parameters that describe the variation in the individual

" The dairy activities: Revenues from milk and culled cows minus veterinary, medicine and
breeding costs. The calves and bull activities: Revenues from selling livestock minus veterinary
and medicine costs.
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activity revenues per unit within farms between years. For activity ; we estimated
the following two-way fixed effects model:

X =M+ a,+ Fr +6, (2

where x,; is deflated revenue per unit on farm w in year 1 (1=1,...,710), u is
general mean, «,, is the effect on revenue due to farm w, f; is the effect on
revenue due to year T, and the residual g,; is a random variable with mean zero.

The estimated individual activity revenue per unit for a representative farm for year

T is:

Xp = p+ fr (3)

We then removed from the panel data the farm-specific effects caused by
different management practices, soil quality etc., «,, and unexplained white noise,
€,r- We adjusted for trend by regressing the estimated X, from Eq. (3) against
time, T, for each activity. We then added the residuals of this regression for each
year to our predicted trend value from the regression for the planning year in order
to construct de-trended series (row 4 and 5 in Table 1). To reflect the chance that
similar conditions to those in each of the data years will prevail in the planning

period, we assigned equal probabilities to the historical years or ‘states of nature’
1993 to 2002.

Table 1 Distribution of activity revenues in NOK per dairy cow and per calf/bull by state
of nature
State 1 2 3 4 5 6 7 8 9 10 Mean Stdev.

Trend and inflation-corrected historical incomes:

Probability 010 010 010 010 010 010 010 010 010 o010

Dairy cow 19,822 16,967 16,540 16,834 16,929 16,975 15,350 16,214 17,818 17,328 17,078 1168
Calf/bull 6838 8364 9387 15,309 9918 11,023 8418 6265 9100 9480 9410 2502
Statigtics from elicited subjective triangular distributions:

Dairy cow 15,483 901
Calf/bull 8503 404
Reconstructed incomes:

Dairy cow 17,501 15,460 15,542 14,822 15,377 15,463 14,059 14,860 16,062 15,680 15,483 901
Cadlf/bull 8080 8334 8509 9450 8585 8765 8343 7995 8451 8514 8503 404

Both national and international developments imply that Norwegian agricultural
policy will change in the future. In that case, historical data are not relevant in our
decision model. We therefore elicited from an expert group of agricultural
researchers the subjective marginal distributions of the individual activity revenues.
From these experts we received judgements of the lowest, highest and most likely
values of individual revenue for the next 2-3 years. Then, assuming that the
individual subjective revenues per unit were approximately triangularly distributed,
we calculated means and standard deviations, as shown in row 7 and 8 of Table 1.
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Finally, the historical revenue series were reconstructed, using the formula

(Hardaker et al., 2004a):

x(n), = E(x(s), )+ ix(n), — E(x(h), )} Zg @

is the synthesised revenue for activity ; in state 7, E(X(s) j) is the

where x(n)ii

subjective mean of the revenue of activity /, x(h); is the corrected historical revenue

]
of activity / in state 7 E(X(h) j) is the mean revenue from the corrected historical

data for activity G(S)J-

is the standard deviation of the revenue for activity 7 from the

is the subjective standard deviation of the revenue for
activity j, and o(h),
corrected historical data. The reconstructed series (the two last rows in Table 1)
have the subjectively elicited means and standard deviations while preserving the
correlation and other stochastic dependencies embodied in the historical data. The
reconstructed revenues used in the model were adjusted according to milk yields
for dairy cows and stage of production for calves and bulls.

There may be a stochastic dependency between forage and grain production. If
there is a correlation between forage yield per ha and grain yield per ha, this should
be reflected in the joint probabilities. In our de-trended” historical panel data of
organic farms (from the Norwegian Farm Accountancy Survey for the years 1993-
2002) we found a significant within farm correlation between forage yield and grain
yield of 0.10, implying a weak positive correlation.

We used the same panel data to derive the within farm joint distributions of
forage and grain yield. From the data we found the within farm standard deviation
for forage yield to be 616 FUm/ha’. For each farm we calculated mean forage yield
and added/subtracted this standard deviation times 0. In this way we received two
farm-specific limits and three farm-specific forage yields intervals. The same
procedure was performed for grain yields, that had a within farm standard
deviation of 654 FUm/ha. In the next step we counted the numbers of data points
in each of the nine cells in the state of nature matrix, and found the proportion of
the data points of each cell to estimate the within farm joint probability distribution
between forage and grain yields (Table 2).

?> We adjusted for trend by regressing forage yield against time for the whole sample. Then, the
regression residual for each observation was added to the predicted forage yield for the
planning year 2003. Grain yield was de-trended in the same way. With this approach we
assumed an equal trend for every farm in the sample. An alternative approach is to de-trend
individually for each farm.
’ One FUm (feed unit milk) is defined as 6900 k] of net energy lactation.
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Table 2 Within farm joint probability distribution for yields, and mean yields for each
interval (FUm/ha)

Grainyield
Forageyield Low Normal High Tota Mean yield
Low 0.068 0.182 0.045 0.295 3521
Normal 0.114 0.159 0.114 0.386 3662
High 0.068 0.136 0.114 0.318 3860
Totd 0.250 0.477 0.273 1.000
Mean yield 3117 3280 3499

For observations in the low, normal or high production interval, mean values in
each interval (Table 2, last row for grain, and last column for forage) were
calculated as overall means plus/minus means of deviations from farm means.
With this approach to estimate the joint probabilities we used the information that
exists in the panel data and we accounted for the specific empirical distributions.
For each type of crop in the model, the relative yield differences between the three
states of nature in Table 2 determined yield distributions at the various levels of
manure application.

2.4.  Matrix structure
The two-stage UEP with recourse for the case farm was formulated as follows:

max E[U ]= pgU(z,q,r), r varied, (5)
subject to AX; < b, (6)
BSX]_ + AZSXZS < bZS’ S= 1,2,...,9, (7)
X 20, Xy 20, s=12,...9. 9
where:
E[U] = expected utility;
Py = 1 by sx# vector of joint probabilities of activity revenue per unit outcomes

given that crop yield state of nature, s (cf. Table 2) and season state of
nature, 7 (cf. Table 1) has occurred,

U(zg.r) = sxz by 1 vector of utilities of net income g,,, where the utility function is
defined for a measure of risk aversion, r that is varied in the range
ro<r<ry;

st = sXtby 1 vector of net income;

A, = m, by n, matrix of technical coefficients in stage 1;

A,, = 1, by n,, matrix of technical coefficients in stage 2 and state s;
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X = n, by 1 vector of activity levels of first-stage decision variables, representing
decisions that must be made before the values of uncertain parameters are
observed;

X, = 1, by 1 vector of activity levels of second-stage decision variables given
state s, representing recourse actions that can be taken after a specific
realization of the embedded risk parameters is observed;

b, = m, by 1 vector of resource stocks in stage 1;

b, = 1, by 1 vector of resource stocks in stage 2 and state s

B, = set of s matrices linking first and second stage activities;

Ciy = Xt by n, matrix of activity revenues per unit level in stage 1;
oy = Xt by n,, matrix of activity revenues per unit level in stage 2;
S = sXtby 1 vector of fixed costs;

Ly = set of sx7 by sx7identity matrices in stage 2.

Eq. (6) represents the immediate first-stage constraints, those that involve only the
variables that cannot be delayed. Eq. (7) denotes the second-stage constraints for
each state of crop yields. In Eq. (8) activity revenues of first- and second-stage
decision variables are linked to the accounting of the final net incomes for each
state of crop yields s and season t. The net incomes are transferred into expected
utility in the non-linear objective function (Eq. 5).

The matrix developed comprised about 380 activities and 350 constraints. It was
solved using GAMS/CONOPT3. Because this software does not include a
parametric programming option, solutions were obtained for stepwise variation in r
(cf. Eq. 1).

2.5. Stochastic efficiency analysis
Hardaker et al. (1991) proposed that the efficient solution within the range
r. <r<r, of the UEP is identical with the concept of stochastic dominance with

respect to a function (Meyer, 1977), or the alternative concept stochastic efficiency
with respect to a function (SERF) (Hardaker et al., 2004b). The general rule for
SERF analysis is that the efficient set contains only those alternatives that have the
highest expected utility (measured as certainty equivalents®) for some value of r in
the relevant range between r_ and r,. In a utility-efficient stochastic programming

model the efficient frontier is directly obtained.. The SERF procedure can, inter alia,
be used to rank various policy alternatives and farm strategies.

Anderson and Dillon (1992) proposed a classification of degrees of risk aversion,
based on the relative risk aversion with respect to wealth r,(w) in the range 0.5
(hardly risk-averse at all) to about 4 (very risk-averse). If the coefficient of absolute
risk aversion with respect to wealth r,(w) is needed, we can use r,(w)=r, (w)/w

(Arrow, 1965). In this paper, we do not consider utility and risk aversion in terms
of wealth, but in terms of transitory income (i.e., a bad or good result in one year

* Certainty equivalent (CE) is defined as the sure sum with the same utility as the expected
utility of a risky alternative (Hardaker et al., 2004a).
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has little or no effect on the probability distribution of income in subsequent years,
cf. Friedman (1957)). Since we use a negative exponential utility function in terms
of transitory income, z, we need a relationship between 1, (w) and r,(z). Assuming

asset integration, Hardaker et al. (2004a) show that:

r.(z)=r (w)/w (10)

In other words, we need to divide r,(w) by w to obtain the corresponding value
expressed as r,(z). The typical level of a farmer’s wealth, , is assumed to be NOK
1,350,000. Then, a value of r,(z) in the range 0 (risk-neutral) to 0.000003 (highly

risk-averse) corresponds to a 1, (w) in the range 0 to 4. This range was used as the
risk aversion bounds in this analysis.

3. Application

3.1.  Results under prevailing economic conditions
The model was applied for a case farm that reflects the conditions for a typical
organic dairy farm in the lowlands of Southern Norway. The farmer owned 25 ha
of land, and an additional 15 ha of land could be rented. The annual milk quota was
100,000 litres.

The main results under prevailing economic conditions are first presented. Table
3 summarizes the main activities in stage 1 for the model at different degrees of risk
aversion. One important observation is that degree of risk aversion did not
influence the optimal activity choice. The very risk-averse farmer (r, (w)=4) (as well
as less risk-averse farmers, not shown in Table 3) chose the same farm plan as a
risk-neutral farmer (r, (w)=0). Another striking aspect was the rather small fall of the
CE with increasing risk aversion, which may reflect the small variability of prices
and production between good and bad years.
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Table 3 Summary of optimal farm management activities in stage one

Coefficient of risk aversion

r.(2) 0 0.000003

I (W) 0 =4
Economic results (1000 NOK)
Expected net income/certainty equivalent (CE) 252.8 252.2
Area payments 168.4 168.4
Land use (ha)
Own land 25 25
Rented land 15 15
Land for grazing, 10 tonne of manure/ha 9.1 9.1
Land for silage, 20 tonne of manure/ha 16.7 16.7
Land for grain, 30 tonne of manure/ha” 14.2 14.2
Purchase of manure (tonne) 485 485
Livestock management
Dairy cows, 5985 kg milk/cow 19.2 19.2
Heifers 5.8 5.8
Sold female calves 38 3.8
Keep male caves 9.6 9.6
Milk supply (1000 litres) 100 100
Concentrates, purchased (tonne feed) 12.2 12.2

1) Sward establishment under-sown in barley is included (8.6 ha)

Available own and rented land was fully used. More than 25 ha were allocated to
forage crops, the rest to grain (included sward establishment under-sown in batley).
Manure applications per hectare were highest in grain and lowest in pastures. The
model chose to purchase 485 tonnes of conventional manure, applied in addition
to manure from the owned herd.

The milk quota was produced with 19.2 moderate yielding cows. The numbers
of young stock were determined by the fixed replacement rate. All male calves were
kept over the grazing season.

In stage 2, the optimal plans for risk-averse farmers were identical with those
identified for risk-neutral farmers. Table 4 illustrates main features of the tactical
decisions at stage 2 for the risk-neutral farmer. Many of the tactical decisions were
identical in all of the possible states, the numbers of livestock included. The main
adjustment to the various crop yield states in stage 2 was to buy and sell grain and
silage, depending on the crop yield outcomes. Available family labour not used in
the farm business, was used off-farm. This implies that the modelled marginal value
of farm labour at least equals the wage rate off-farm (NOK 100 per hour in the
calculations).
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Table 4 Summary of optimal farm management activities in stage two for a risk-neutral
decision maker

LLY LN LH NL NN NH HL HN HH

Grain trade (tonne)? -228 -240 -27.0 -21.7 -240 -270 -21.7 -240 -27.0
Silage trade (tonne DM)%? 2.2 2.2 2.2 0.0 0.0 00 -31 -31 -31
Concentrates (tonne feed) 53 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
Keep bulls 96 96 96 96 96 96 96 96 96
Livestock paym. (1000 NOK) 152 152 152 152 152 152 152 152 152
Use of livestock shed (m?) 197 197 197 197 197 197 197 197 197
Off-farm work (hours) 72 72 72 72 72 72 72 72 72

1) LL, low forage yield and low grain yield: LN, low forage yield and normal grain yield: LH, low forage yield
and high grain yield: ... : HH, high forage yield and high grain yield.

2) A positive sign indicates purchase of fodder, a negative sign sale of fodder.

3) DM = dry matter.

Under the prevailing economic conditions, the main solution determinant was not
the farmer’s risk aversion, but other factors and constraints in the organic dairy
system. These results support some previous studies that show the cost of ignoring
risk aversion may be small in short-run decision problems in farming (e.g., Pannell

et al., 2000; Lien and Hardaker, 2001).

3.2. Effects of greater farm income variability

Norwegian dairy farmers’ incomes have been stable over recent decades, as the
numbers in Table 1 illustrate. Agricultural policies are being increasingly
deregulated and liberalised. One of several effects may be higher instability of farm-
level prices and income. To illustrate farm-level effects of a very high price and
income variability, we increased, compared to the present situation, the dairy
revenue variability from CV 0.06 to 0.31, and the calf/beef revenue variability from
CV 0.05 to 0.31 (cf. Table 1). Farmers’ economic consequence of this constructed
income instability scenario, compared to the prevailing conditions, is illustrated in
Fig. 2 with a CE-graph using SERF-analysis.

The CE-graph shows the expected net income (when coefficient of risk aversion
is zero) and CE of net income at different degrees of risk aversion. As expected,
since we only changed the variability of activity revenues (and not the expected
revenues), compared to the prevailing system, a risk-neutral farmer (r,(w)=0)
perceived the same utility of net income under the two scenarios. However, at
greater farm income variability a very risk-averse farmer (r, (w)=4) perceived the CE
of net income considerably lower (NOK 238,000) than the risk-neutral one (NOK
252,800). The farmer’s degree of risk aversion in the instability scenario also had
effects on the optimal farm plan. Land in grain increased from 14.2 to 18.5 ha
(partly because grain is relatively less risky than dairy and beef in this scenario), the
number of dairy cows were reduced from 19.2 to 16, only 83% of the milk quota
was produced, more time was allocated to the risk-free off-farm alternative, and
several tactical decisions in stage 2 varied significantly between states.
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Fig. 2 Certainty equivalents (CEs) under present economic conditions and a constructed income
instability scenario. 1,(z) in the range 0 to 0.000003 corresponds approximately to in

the range 0 to 4.

4.  Concluding remarks

The objective of this paper was to present a two-stage stochastic utility efficient
programming model with recourse applied to an organic dairy farm, and to
illustrate how this model can be used in a stochastic dominance framework to
examine farm strategies and policies under various scenarios. The model includes
risk aversion in the decision maker’s objective function as well as both embedded
and non-embedded risk. We assumed a one-year farm plan starting in the
springtime. The second-stage decisions allowed us to model a response to the
observed crop yields outcome after harvesting in the autumn. One set of second-
stage (recourse) variables for each of the nine states of crop yields outcome was
defined, involving for example feed purchase decisions for the indoor season.

As an illustration of its many potential applications, the proposed model was
used to analyse optimal farm plans for an organic dairy system in Norway. Under
prevailing economic conditions we did not find any shifts in resource use with
increased risk aversion, and the risk-averse farmer was only marginally worse off
(measured in certainty equivalents) than the risk-neutral farmer. Other factors, such
as production constraints and institutional constraints in (organic) farming
appeared more important for the farm plan than the degree of risk aversion, and
with a more detailed representation of the production system more sensitivity in
the results could have been disclosed. However, in a situation with greater farm
income variability, risk aversion may be of higher importance for the optimal plan
as well as for how the farmer perceives the utility of income.

Future work will include more applications. For example, the EU regulation
governing organic production required 100% organic feed in organic dairy systems
from August 2005 compared with 85% earlier in Norway. The model developed
can be used to assess adjustments in resource use and financial impacts on organic
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dairy herds, enabling farmers to make better-informed decisions under the new
regulation.
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Abstract

The EU regulation governing organic production will require 100% organic feed in
organic dairy systems from August 2005 compared with 85% currently in Norway.
This study aimed to assess adjustments in resource use and financial impacts on
organic dairy herds using a discrete stochastic programming model. Farm
management effects of the regulatory change varied between farm types. For the
two organic dairy systems examined, both having a milk quota of 100 000 litres but
with varying farmland availability, the introduction of the 100% organic feed
regulation resulted in an economic loss of approximately 6-8% of the net income
compared to the current regime. The economic loss was mainly due to the
considerable higher price of organic compared to conventional concentrates.

Key words: feed regulation, organic farming, milk production, stochastic
programming
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Introduction

The EU regulation governing organic production required 100% organic feed in
organic livestock systems from 25 August 2005 (CEC, 1999). Earlier, the maximum
percentage of conventional feedstuffs authorized per year was 10% in the case of
herbivores (15% in Norway) and 20% for other species. The requirement for 100%
organic feed will potentially have the greatest impact on organic dairy systems
(Nicholas et al., 2004).

The new regulation will directly impact on the price of purchased concentrates
since organic concentrates are more expensive than conventional ones. This may
subsequently influence many aspects of the farming system and its financial
performance. Dairy farmers are faced with a large number of options or
combinations of options, including direct substitution of purchased conventional
concentrates with purchased organic concentrates, growing more concentrate feeds
on the farm, reducing the use of concentrates and increasing the use of forage,
purchasing of livestock manure, and reducing the beef enterprise activity or the
milk production. The profitability of the options may vary according to the farm
conditions (e.g., farm resources, climate, and managerial ability), the market
situation for feeds, milk and meat and the public payment system. How the new
regulation will affect organic dairy systems is however to a great extent unknown,
and research needs to be undertaken to assess the various options under a variety
of conditions (Nicholas et al., 2004).

Mathematical programming techniques have been applied frequently in farm-
level studies to establish optimal farming systems. These techniques can be used to
examine how the new EU regulation will affect organic dairy systems. The
programming approach has power and flexibility for whole-farm studies involving
joint emphasis on biology and economics and where the research models must be
able to simulate farmers’ behavior outside historical observations (Pannell, 1996).
Deterministic linear programs have often been applied in studies of dairy farming
systems; conventional (e.g., Ramsden et al. 1999; Berentsen, 2003) as well as
organic (e.g., Berentsen et al., 1998; Pacini et al., 2004). A few dairy models have
also accounted for uncertainty (that is, one or more of the coefficients in the
models are not fully known at the time of decision making) and how to adjust, as
part of the risk is resolved as time goes on and adaptive, sequential decisions can be
made (e.g., Lien and Hardaker, 2001).

The aim of this study is to assess adjustments in resource use and financial
impacts due to the 100% feed regulation on organic dairy herds under lowland
conditions in Norway. Farm practice and financial performance before and after
the introduction of the 100% feed regulation in two farming systems that differ in
farmland availability will be examined by use of an optimizing farm-level
programming model that accounts for both embedded and non-embedded risk. A
situation where purchase of organic silage is possible will be analyzed.

Materials and methods
A two-stage discrete stochastic programming model of organic dairy farms was
used to examine farm-level effects of the 100% feed regulation. Two types of
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model farms reflecting conditions for typical organic dairy farms in the lowlands of
Southern Norway were analyzed. The annual milk quota on both farms was
100 000 liters. The first farm (the 40 ha farm) owned 25 ha of farmland; an
additional 15 ha of land could be rented. The second farm only owned 22 ha of
land with no land rent possibilities.

In the model a risk-neutral farmer maximize expected net income (i.e., the
family’s return to farm as well as off-farm labor and management). Fixed costs are
deducted from the income measure. The fixed costs are NOK 300 000 for the 40
ha farm and NOK 260 000 for the 22 ha farm (€ 1 = NOK 8.15, NOK is
Norwegian kroner).

The model assumes a one-year plan starting in spring. First-stage decisions are,
e.g., how many cows and heifers to keep, allocation of land to various crops, and
the use of manure. Once the numbers of cows and heifers are decided, the dairy
herd size is fixed. The risk associated with the dairy herd is thus non-embedded
risk, as indicated by the upper branch of Figure 1.

rd

Final
outcomes
Initial plan, livestock o
numbers and yields IR

---"'"----..__‘___ Y o P

\ i T Forage and ) / Final
Initial pl_ar?,‘ TS el grain production . Adjust plan < outcomes
crop activities ~0O% { \ O

L N N\
Figure 1. Outline decision tree for onr problem

The actual yields are being known only after harvest. In the spring time the farmer
is uncertain about the area of forage and grain needed to produce the necessary
feed for the livestock. However, some decisions can be postponed until better
information is available. We assume for simplicity that the farmer will do the
necessary adjustment only once during the year, in mid September. At that time,
the type of crop growing season will be known, the grazing season is completed
and the herd’s indoor-season starts. The second-stage decisions allow us to model a
response to the observed crop yields outcome. One set of second-stage variables
for each state of crop yields outcome is defined. Feedstuffs can be sold or
purchased. Bulls can be sold or retained. The possibility to adjust the farm plan in
response to uncertain intermediate outcomes of crop yields creates a case of
embedded risk, as illustrated in the lower branch of Figure 1.

Land can be used for growing clover grass and barley. Clover grass can be used
for grazing or for silage making to be used in the indoor season. Silage can be
traded. The grass-clover swards are established under-sown in spring barley and last
for three years (the sowing year excluded). Barley can also be sown as the only
crop. To avoid the build-up of pests and diseases and to have a balance between
tertility-building grass-clover leys and exploitative grains, no more than 50% of the
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area can be cropped for grain. The barley crop can be sold or used as home-
processed concentrate in stage 2. All crop yields respond to manure applications,
but at a diminishing rate. For all crops four levels of manure applications are
distinguished; from 0 to 30 tonnes (t) pet ha for pasture and from 10 to 40 t/ha for
silage and barley. Conventional produced cattle manure can be purchased.
Generally, the technical responses and relationships in the model were built on a
large number of sources. Deterministic input prices were taken from NILF (2003).
Two mixtures of organic concentrate supplements as well as one of conventional
origin could earlier be purchased. Table 1 shows their prices and protein contents.

Table 1 Prices and protein contents of purchased concentrate mixtures
Prices 2004, Protein contents
NOK"/kg feed  AAT?, g/kg feed PBV?, glkg feed
Conventional concentrate 2.65 95 19
Organic standard concentrate 3.80 87 -10
Organic protein concentrate 5.00 156 88
1) €1=N0K8.15

2) AAT = amino acids absorbed in the small intestine, PBV = protein balance in rumen

Farm livestock includes dairy cows, followers and beef bulls. Cows calve in the
middle of May. Livestock are given free access to forage, pasture in stage 1 and
silage in stage 2. Higher milk yields are achieved through addition of concentrates,
which depress forage intake. Five actual milk yield levels are assumed (from 4000 to
7000 kg milk per cow per year). Heifers raised on the farm replace cows (30%
culling rate), the rest of the female calves are sold at a few weeks old. Heifers are
calving at two years age. In stage 1, bull calves can either be sold or kept over the
grazing season. At stage 2, remaining bull calves can be sold immediately or be fed
over the indoor season and sold as yearlings. Livestock feeding requirements are
specified in minimum dry matter requirements of concentrates and forages and
minimum protein requirements, specified for all stages and types of livestock.

The farm family has the opportunity to work off-farm. Provision is also made to
hire labor. One constraint on an annual basis ensures that labor demand does not
exceed the supply from family and hired workers. Total family labor supply is 3500
hours.

The prevailing payment schemes (2003/2004) in Norway are included. The
schemes are paid per livestock head or per hectare, with rates varying according to
crops and type of livestock. Rates are highest for the first hectares and heads.
Specific livestock and area payments offered for organic farming are included.

Panel data from 1993 to 2002 for organic dairy farms in the Norwegian Farm
Accountancy Survey were used to estimate the historical variation in enterprise
income and crop yield variables within farms between years. These historical
variations and combined with subjective judgments of the lowest, highest and most
likely values of individual incomes in the next year for the income variables
represent the uncertainty in the stochastic variables. Forage yield uncertainty is
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modeled with three outcomes and the same for grain yield uncertainty, in total nine
states of nature for yield combinations. For the final financial outcomes (of the
stochastic enterprises dairy and beef/calf), ten states of nature are modeled. The
mean of the stochastic enterprise incomes are set equal to the 2004 price level.

Organic legislation regarding use of manure, livestock housing requirements,
livestock density and feeding requirements (Debio, 2003) are handled through a
number of constraints. The herd’s use of surface area cannot exceed the capacity of
the free-range livestock shed (230 m?).

One constraint per livestock type ensures that a maximum of 15% of the energy
content in the annual feed ration are of conventional origin (Debio, 2003). With the
new 100% organic feed regulation this option was removed. All types of livestock
are fed a diet consisting of at least 60% forage, on a dry matter basis.

Results

Table 2 summarizes the main activities in stage 1 under the 85% as well as the
100% feed regulation for both of the farm types. Table 3 illustrates the main
features of the tactical decisions at stage 2. The model results in Tables 2 and 3
include the possibility of buying indefinite quantities of silage.

Table 2 Model solutions in stage 1 for two different farmland sizes before and after the
100% organic feed regulation
Activities Land 40 ha Land40 ha Land 22 ha Land 22 ha

85%org. 100%org. 85%org. 100% org.

Economic results (1000 NOK)

Expected net income 345.3 325.5 221.9 203.2
Area payments 159.7 159.7 91.5 91.5
Land use (ha)

Own land 25.0 25.0 22.0 22.0
Rented land 15.0 15.0 0.0 0.0
Land for grazing, 10 m> manure/ha 10.0 10.0 0.5 0.8
Land for silage, 20 m’ manure/ha 18.6 18.6 10.0 9.7
Land for grain, 30 m”> manure/ha" 114 114 5.5 5.5
Purchase of manure, m’ 413 413 120 122
Livestock management

Dairy cows 21.1 21.1 16.2 16.0
Kg milk/cow 5500 5500 7000 6603
Concentrates, kg DM per cow 808 808 2379 1920
Heifers 0.3 6.3 4.9 4.8
Sold calves 4.2 4.2 3.3 3.2
Keep male calves 10.5 10.5 8.1 8.0
Milk supply, 1000 liters 100.0 100.0 100.0 92.6

1) Sward establishment under-sown in barley is included
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The 40 ha farmer under the 85% organic feed regime used all of the available own

and rented land (Table 2). More

than 28 ha were allocated to forage crops, the rest

to grain. Manure applications per ha were highest in grain and lowest in pastures.

The model chose to purchase 41

3 t of conventional manure, applied in addition to

manure from the own herd. The milk quota was produced with 21 cows each
yielding 5500 kg milk annually. Male calves were kept over the grazing season. The
main adjustments in stage 2 were to sell silage in the best forage years and to sell
some bulls at the start of the indoor season in the weak forage years (Table 3). All

farm-produced grain was sold

off-farm. More than 23 t of concentrates were

purchased, 17 t of it of conventional origin. Available family labor (3500 hours) not
used in the farm business, was used off-farm (at a wage rate of NOK 80 per hour).

Table 3 Model solutions in stage 2 for two different farmland sizes before and after the

LN LH NL NN NH HL HN HH

-35.1 -37.4 -33.3 -35.1 -37.4 -33.3 -35.1 -374
00 00 00 00 00 -44 -44 -44

100% organic feed regulation
LLY
Land 40 ha, 85% organic / 100% organic
Grain trade, t? -333
Silage trade, t? 0.0
Concentrates, t9 23.2

— conv. conc., t feed®? 17.1
Keep bulls 6.6
Use of livestock shed, m? 200
Livestock paym., 1000 NOK 157

Off-farm work, hours 23
Land 22 ha, 85% organic

Grain trade, t? -15.7
Silage trade, t? 85
Concentrates, 46.2

— conv. conc., t feed®? 16.1
Keep bulls 0.0
Use of livestock shed, m? 134
Livestock paym., 1000 NOK 138

Off-farm work, hours 365
Land 22 ha, 100% organic

Grain trade, t? -15.7
Silage trade, t? 10.5
Concentrates, 37.1
Keep bulls 0.0

Use of livestock shed, m? 132
Livestock paym., 1000 NOK 137
Off-farm work, hours 396

232 232 239 239 239 239 239 239
171 171 171 171 171 171 171 171
66 6.6 105 105 105 105 105 105
200 200 216 216 216 216 216 216
157 157 159 159 159 159 159 159
23 23 7 7 7 7 7 7

-16.5 -17.6 -15.7 -16.5 -17.6 -15.7 -16.5 -17.6
85 85 68 68 68 45 45 45
46.2 46.2 46.2 462 462 462 462 46.2
16.1 161 161 161 161 161 161 16.1
00 00 OO OO OO OO0 OO0 o0o0
134 134 134 134 134 134 134 134
138 138 138 138 138 138 138 138
365 365 365 365 365 365 365 365

-16.5 -17.6 -15.7 -16.5 -17.6 -15.7 -16.5 -17.6
105 105 89 89 89 66 66 6.6
371 371 371 371 371 371 371 371
00 00 OO OO OO OO OO0 o0o0
132 132 132 132 132 132 132 132
137 137 137 137 137 137 137 137
396 396 396 396 396 396 396 396

1) LL, low forage yield and low grain yield
and high grain yield: ... : HH, high forage

: LN, low forage yield and normal grain yield: LH, low forage yield
yield and high grain yield.

2) A positive sign indicates purchase of fodder, a negative sign indicates sale of fodder.

3) Sum of purchased concentrates in stage

one as well as stage two.

4) Only under the 85% organic feed regime, i.e., zero for the 100% organic feed regulation.
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The optimal farm management activities for the 40 ha farm were similar under the
85% and the 100% organic feed regulation. The only adjustment in the production
system was direct substitution of the purchased conventional concentrate mixture
with purchased organic concentrate mixtures. The decrease in expected net income
was NOK 19 750 (i.e., 6.7% of the original expected net income).

The second farm type had only 22 ha land available. In the 85% organic feed
situation, grain was only produced as a cover crop in the sward establishment years.
The milk quota was produced with much higher yielding cows (7000 kg milk per
cow) than at the 40 ha farm. The cows’ intake of forage was then less, as the supply
of concentrates was higher. The bull calves were only kept over the grazing season.
In all states of nature silage was purchased, and most in the weak forage years.
Approximately 46 t of concentrates were purchased, included 16 t of conventional
supplements. More family labor was allocated off-farm than on the 40 ha farm.

The 22 ha farmer coped with the change in the EU feed regulation in a number
of ways. The lower yielding cows reduced the need of concentrate supplements
with around 400 kg per cow. This change was driven by the higher prices of
organic concentrate mixtures compared to the conventional price (a price
differential of at least NOK 1,15 per kg feed, cf. Table 1). The cows were also
slightly fewer, and only 93% of the milk quota was produced. More silage was
purchased than under the 85% regulation, while 9 t less of concentrates were
purchased. As under the 85% regulation, none of the bull calves were kept over the
indoor season. Reduced farm activity compared to the eatlier regulation was
connected with increased off-farm work. The financial outcome of the 100%
organic feed regulation was an expected economic loss of more than NOK 18 750
annually (i.e., 8.4% of the original expected net income).

Discussion

The production of organic milk and meat based entirely on organically produced
feed, precludes the use of significantly cheaper conventional concentrates. One
adjustment to a situation with more expensive concentrates can be to reduce the
input of concentrates per cow (and consequently the milk yield per cow). Then
more milk is produced from forage. This effect was found for one of the farm type
cases. In the other case, the only adjustment in the production system was direct
substitution of conventional purchased concentrates with organic purchased
concentrates. This can be the real-world situation. The direct substitution may also
be caused by the stability of the linear programs within certain ranges; by increasing
the number of activities for the piecewise yield response functions more fine-tuned
changes in the farming systems could have been disclosed. In any case, the 100%
feed regulation caused economic losses in the magnitude of 6-8% of the expected
net income.

Some options to mitigate the new EU regulation and the higher costs of
purchased concentrates were not examined in this study. Only one type of a typical
silage quality (the first cut approximately one week after heading) was assumed.
Feeding of higher-quality forage would reduce the amount of concentrates required
to produce a given output of milk. Harvesting at eatlier stages would however

173

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



impact on forage yields, the swards’ winter survival and silage production costs. In
addition, the silage fermentation does influence the quality of silage. The calving
pattern, not handled as a decision variable in the model, is another factor
influencing the input of concentrates.

Finally, the model’s input and output prices are assumed fixed and exogenous,
the price of organic concentrate mixtures and organic silage included. The new EU
regulation will however lead to increased demand for organic concentrates. If the
supplies of organic feed grains do not keep pace with the increased demand,
organic concentrate prices may be pushed even higher. From the organic dairy
farmers’ point of view, reduced price premiums of organic concentrates would be
one way to moderate the negative financial impacts of the 100% organic feed
regulation. On the other side, cheaper concentrates would discourage increased use
of forages in the dairy herds’ diets.

Conclusion

A discrete stochastic programming model was used to examine optimal strategies in
organic dairy systems in Norway, enabling farmers to make better-informed
decisions under the new EU regulation requiring 100% organically produced feed
from 25 August 2005.

Farm management effects of the 100% organic feed regulation varied between
the two examined farm types, both with a milk quota of 100 000 liters. With much
land available (40 ha), the only adjustment was to substitute conventional
purchased concentrates with more expensive organic concentrates. In the situation
with less land available (22 ha), lower yielding cows, more purchase of silage and
reduced total milk production were the profitable adjustments. In both cases, the
organic dairy system faced a substantial economic loss of almost NOK 20 000 (or
6-8% of the expected net income) with the regulatory change compared to the
earlier regime. Because of the price premium of organic concentrates, dairy farmers
also need to pay attention to forage quality and the calving pattern, in order to
control the input of high-priced organic concentrates.

References

Berentsen, P.B.M., 2003. Effects of animal productivity on the costs of complying
with environmental legislation in Dutch dairy farming, Livest. Prod. Sci. 84,
183-194.

Berentsen, P.B.M., Giesen, G.W.]., Schneiders, M.M.F.H., 1998. Conversion from
conventional to biological dairy farming: economic and environmental
consequences at farm level, Biol. Agric. Hortic. 16, 311-328.

CEC, 1999. Council Regulation (EC) No 1804/1999 of 19 July 1999 supplementing
Regulation (EEC) NO 2092/91 on organic production, Official Journal of the
European Communities 1.222, 1-28.

Debio, 2003. Regler for ekologisk landbruksproduksjon. Debio, Bjorkelangen.

Lien, G., Hardaker, J.B., 2001. Whole-farm planning under uncertainty: impacts of
subsidy scheme and utility function on portfolio choice in Norwegian
agriculture, Eur. Rev. Agric. Econ. 28, 17-30.

174

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Nicholas, P.K., Padel, S., Cuttle, S.P., Fowler, S.M., Hovi, M., Lampkin, N.H.,
Weller, R.F., 2004. Organic dairy production: a review, Biol. Agric. Hortic. 22,
217-249.

NILF, 2003. Handbok for driftsplanlegging 2003/2004. Norwegian Agricultural
Economics Research Institute, Oslo.

Pacini, C., Giesen, G., Wossink, A., Omodei-Zorini, L., Huirne, R.B.M., 2004. The
EU’s Agenda 2000 reform and the sustainability of organic farming in
Tuscany: ecological-economic modelling at field and farm level, Agr. Syst. 80,
171-197.

Pannell, D.J., 1996. Lessons from a decade of whole-farm modelling in Western-
Australia, Rev. Agric. Econ. 18, 373-383.

Ramsden, S., Gibbons, J., Wilson, J., 1999. Impacts of changing relative prices on
farm level dairy production in the UK, Agr. Syst. 62, 201-215.

175

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



Vedlegg 12

Comparison of risk in organic, integrated and
conventional cropping systems in eastern Norway"

Gudbrand Lien'?, Ola Flaten', Audun Korsaeth’, Keith D. Schumann®,
James W. Richardson®, Ragnar Eltun’, and J. Brian Hardaker’

1Norwegian Agricultural Economics Research Institute
*Bastern Norway Research Institute
’Norwegian Crop Research Institute
“Texas A&M University
*School of Economics, University of New England, Australia

Corresponding author: gudbrand lien@anilf.no

Abstract

The aim of this study was to compare risk of organic, integrated and conventional
cropping systems. Experimental cropping system data (1991-1999) from eastern
Norway were combined with farm budget data. Empirical distributions of net farm
income for different cropping systems were estimated with a simulation model.
The results show that the organic system had the greatest net farm income
variability, but both the existing payment system and organic price premiums make
it the most economically viable alternative.
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Introduction

There is general agreement that sustainable agriculture refers to the use of
resources to produce food and fibre in such a way that the natural resource base is
not damaged, and the basic needs of producers and consumers can be met over a
long term. Sustainable agriculture entails ecological, social and economic aspects
(Yunlong and Smit, 1994). The choice of cropping system is an important issue as
different systems have different environmental, agronomic and economic
consequences.

Comparing different cropping systems requires a systems or whole-farm
approach (and not partial analysis), because factors interact. A cropping systems
project with the aim of allowing comparison of different cropping systems was
initiated in 1989 at Apelsvoll Research Centre in eastern Norway. Eltun ez a/. (2002)
compared environmental, soil fertility, yield and economic effects between the
cropping systems. However, the economic analysis ignored the effects of risk on
the selection of cropping systems.

There are reasons to believe that different cropping systems perform differently
given the same weather conditions and thus have different impacts on income risk
for a farm. For example, restrictions on pesticide and fertiliser use may give rise to
different production risk in organic farming than in conventional farming.
Additonally, smaller organic markets may mean greater price fluctuations.

These types of risks should be considered when comparing economic viability
between cropping systems, because most farmers are risk-averse, and there is a
need to account for downside risk (Hardaker e7 4/, 2004a). Yet most economic
studies comparing cropping systems look exclusively at expected profitability
measured by average net farm income (Roberts & Swinton, 1996). However,
expected profitability is an insufficient criterion as it ignores likely differences in the
riskiness of net income between cropping systems.

One way to assess and compare profit (in)stability is by using stochastic
simulation. Mahoney e# a/. (2004), Smith ez a/. (2004), and Ribera ¢ a/. (2004) all
used stochastic simulation to apply a stochastic dominance framework on
experimental data to analyse income risk differences between arable crop systems
in the United States, while Langyintuo e a/. (2005) has done a similar study of rice
farming in Ghana.

We expand on the procedure used by Ribera ¢# a/. (2004). Our goal is to compare
the distributions of returns between conventional, integrated and organic cropping
systems in eastern Norway, and to quantify the importance of specific organic area
payments and price premiums on economic viability. The Apelsvoll experimental
cropping data are supplemented with farm budget data.

Materials

It is hard to find relevant and reliable data to compare differences for the
distributions of returns between cropping systems. One option is to use non-
experimental farm-level panel data, i.e., repeated observations over time on the
same farms. There are two main problems with non-experimental farm-level panel
data for comparing risk between cropping systems: 1) sufficient data for two or
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more farming systems on the same farm grown over the same years are very
difficult (if not impossible) to find; 2) unless sufficient data from a single farm are
available, comparative data from different farms would include noise, such as
different climate, soil and growing conditions, disease and weed stress, topology
conditions, and farm management practice, that have little to do with differences in
risk between the cropping systems.

An alternative to farm-level panel data is to use yield data from verified scientific
experiments of cropping system treatments. Then most of the problems mentioned
in point 2 above can be avoided. The problems with using experimental data are: 1)
usually few observations; 2) that farm practices and results from experimental
conditions may differ from what is obtained on real farms; and 3) data often only
from one site (usually an experiment station).

This last point reduces the scope to generalise the results. However, some
general implications may be drawn from such information, since it is the
differences in risky outcomes between cropping systems which are the focus of this
study. Moreover, for our study, the experimental practice and yields were quite
close to what is typical for crop farms in eastern Norway. Our approach to deal
with the problem of sparse data is discussed in the «Method» section.

Stochastic variables

Most of the stochastic yield variables were based on the experimental cropping
data from Apelsvoll Research Centre. The field experiment started in 1989 but,
because it takes some time to get a system established, the data used in this study
are based on the results for 1991-1999. The period 1991-1999 was fairly
representative of the normal annual variation in growing conditions at the site.

Three cropping systems are included in our data set: CON — conventional crop
production without manure as a fertiliser supplement; INT — integrated crop
production without manure; and ORG — organic crop production with manure as a
fertiliser. Each cropping system in the experiment was studied on two model farms,
each of 0.18 ha. Each model farm had eight rotation plots and an eight-year crop
rotation. All of the crops in each rotation were grown each year. For commercial
non-organic crop operations in Norway somewhat simpler rotations are more
commonly used. Table 1 summarizes the main characteristics of the cropping
systems. The experimental design, management of individual cropping systems and
soil conditions on the model farms are described in more detail in Eltun ez /.
(2002).

Inspection of the experimental data permitted the combination of some of the
crops within a rotation (varieties of the same crops) without significantly reducing
the information from the experiment. The consolidation resulted in six crops in the
CON and INT systems and seven crops in the ORG system. Table 2 shows the
descriptive yield statistics and elicited expert judgements (prepared by a group of
crop researchers related to the experiment) about probable minimum and
maximum yield levels for the individual crops in the three cropping systems.
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Table 1 Characteristics of the cropping systems at Apelsvoll Research Centre, eastern
Norway 1991-1999

Cropping system"

Management Conventional (CON) Integrated (INT) Organic (ORG)

Crop rotation Barley” Barley” Barley”
Winter wheat” Winter wheat” Annual grass-clover
Oats Oats Spring wheat”
Batley Barley Potatoes
Potatoes Potatoes Barley”
Spring wheat Spring wheat Annual grass-clover
Oats Oats Winter wheat™”
Barley Barley Oats”

Fertiliser Yes Yes? No

Slurry No No Yes

Soil tillage Spring ploughing”  Spring harrowing  Spring ploughing

Crop protection ~ Chemical Integrated” Mechanical

1) The proportion of cropland is equally devoted to each of the eight crops for each of the three rotation systems.
2) Early potatoes in the period 1991-1994.

3) With undersown crop (timothy, red clover and alsike clover).

4) For CON and INT spring wheat in the period 1998-1999. For ORG spring wheat in 1994-1995 and 1998 1999.
5) With undersown crop (annual ryegrass and white clover).

B6) Less use of mineral fertilisers compared to the CON system.

7) Autumn ploughing in the period 1991-1994.

8) Less use of pesticides compared to the CON system, mechanical weed control in potatoes.

Compared to the CON system, the average yields were lower for all individual
crops in the INT system, and lowest in the ORG system with 60-65% of the
conventional yield. Nitrogen supply is the major factor limiting plant growth in
organic cropping systems in Norway (Haraldsen ez 4/, 2000), and thus may be the
primary cause for lower yields. In Europe, arable crop yields in organic systems are
typically 60-80% of those under conventional management (Stockdale ez a/., 2001;
Mader ef al., 2002), while studies from North America have reported smaller yield
reductions for organic relative to conventional systems (Stockdale ez al, 2001,
Mahoney et al., 2004). In the Rodale experiments in Pennsylvania, crop yields under
normal rainfall were similar in the organic and conventional systems, whereas the
organic system produced higher corn yields under drought conditions (Pimentel ez
al., 2005).

The relative variability in yields, expressed by the coefficient of variation (CV),
was generally highest for ORG, second highest for INT, and smallest for the CON
cropping system. However, for potatoes and spring wheat production, the INT
rotation system showed the smallest relative variation, while for winter wheat the
ORG system showed the smallest CV.
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Table 2

Descriptive yield statistics and subjective judgements (prepared by an expert

group of crop researchers) of minimum and maximum yields for the individual
crops in the cropping systems, 1991-1999.

Barley I’ Barley I’  Oats” Potato  Spring  Winter Grass-
(kgha') (kgha') (kgha!) (kgha') wheat  wheat clover
Cropping system (kgha') (kgha') (DM ha’)
Conventional
Mean 5018 5665 5394 30 839 5903 5867
cv?Y 27.8 15.9 16.4 23.3 15.9 26.0
Minimum,o? 2718 4053 3812 19 500 4290 4229
Maximum, o 6871 7124 6897 42 650 7224 8171
Minimum, s 1600 1600 1800 15 000 1800 1800
Maximum, s 8700 8700 8600 49 000 8600 9000
Integrated
Mean 4496 4908 4816 27 749 4943 5299
(O\Y 30.1 19.1 21.9 21.4 10.9 25.5
Minimum, o 2800 3915 2718 22 310 4150 4053
Maximum, o 6212 6506 6159 40910 5982 7565
Minimum, s 1600 1600 1800 15 000 1800 1800
Maximum, s 7100 7100 7000 47 000 6800 8300
OrganicS)
Mean 3165 3823 3415 21103 3422 3734 8939
CV 43.3 35.3 441 43.6 18.0 16.1 22.7
Minimum, o 1320 1320 0 7100 2120 3012 6309
Maximum, o 5329 6306 4900 36 670 4194 4471 11774
Minimum, s 0 0 0 0 0 0 3000
Maximum, s 6900 6900 5400 42 500 4600 4900 13 000

1)
2)
3)
4)
b)

CV = coefficient of variation, defined as standard deviation divided on mean yield.
o = observed value from the experiment, s = subjective extreme values given by an expert group.

Barley | and Barley Il represent two different varieties of barley.

For CON and INT the two oats experiment (cf. Table 1) results (same varieties) were combined in one variable.
In the ORG system barley and oats are undersown (cf. Table 1). This will be associated with some yield penalty
compared with growing them as single crops, and may cause more yield variation compared to the CON and INT

systems.

The agricultural policy in Norway is implemented in annual state budgets and in
annual negotiations between the two farmers’ unions and the government on
financial support to agriculture. Financial support is provided through import
tariffs and via a set of budgetary payments (area payments in crop farming). In the
agricultural agreement target prices (maximum average prices) are set for most
commodities (NILF, 2003: 5-30). The potato price has been quite unpredictable,
and was stochastically modelled'. Deflated (to 2004-money value) historical potato
prices in NOK (Norwegian kroner) per kg for 1991-1999 from the Agricultural
Price Reporting Office (LP, 2000) were used to specify the empirical potato price
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distribution. Based on organic potato price premiums in Norway 2003/2004 and
price premiums for organic potatoes in other European countries (Offermann &
Nieberg, 2000), organic potatoes were assumed to be sold at prices 50% above
conventional prices, and with the same relative variability (hence higher absolute
variability).

The general level of grain prices has been set annually and can be regarded as
non-stochastic in Norway. However, variability in quality parameters such as
Hagberg falling number (a measure of starch quality determining whether the grain
achieves bread-making quality) and protein content cause some unpredictability in
the wheat farm-gate price. These quality parameters were recorded in the
experiment and this information was used to model stochastic wheat prices. Table
3 shows the descriptive product price statistics for wheat and potatoes. For all crop
products, prices at harvesting were used to account for the value of production and
thus to calculate net returns of the particular cropping system. Given the purpose
of this study, the whole-farm analysis was not extended to analyse alternative
storage and marketing strategies.

Table 3 Descriptive product price statistics (for CON and INT systems) and product
price estimates (for ORG system) in NOK (£1 =~ NOK 11.8' kg for spring
wheat, winter wheat and potato. Year 2004 price level.

Cropping system Potato Spring wheat Winter wheat
Conventional
Mean 1.66 2.04 1.97
CcVvY 21.10 8.82 9.25
Minimum 1.18 1.56 1.56
Maximum 2.19 2.10 2.05
Integrated
Mean 1.66 1.97 1.97
CcvY 21.10 11.94 9.25
Minimum 1.18 1.56 1.56
Maximum 2.19 2.10 2.05
Organic
Mean 2.49 3.18 2.92
CcvY 21.10 5.15 7.47
Minimum 1.77 2.76 2.76
Maximum 3.29 3.30 3.17

1) CV = coefficient of variation, defined as standard deviation divided on mean yield.

Deterministic variables

The farm in this study was constructed to have 40 ha of arable land, a typical crop

farm size in the region. The farms with CON and INT cropping systems were

assumed to grow 15 ha barley, 10 ha oats, 5 ha spring wheat, 5 ha winter wheat,

and 5 ha potatoes. The ORG crop systems consisted of 10 ha barley, 5 ha oats, 5

ha spring wheat, 5 ha winter wheat, 5 ha potatoes, and 10 ha annual grass-clover
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(for silage). These crops mix proportions are the same as were used in the
experiment (Table 1).

The price of silage made from grass-clover was treated as deterministic, as were
input prices and prevailing area payment schemes (2004/2005). These deterministic

data, which were taken from NILF (2004a), are shown in Table 4.

Table 4 Deterministic product prices in NOK kg, area payments and variable costs (VC)
in NOK ha™ for individual crops and cropping systems. Year 2004 price level.

Barley| Barleyll Oats Potato  Spring  Winter Grass-

Cropping system wheat  wheat clover

Conventional

Product price” 1.64 1.64 141 1.66b 2042 1977

Area payment 3300 3300 3300 2500 3300 3300

Seeds 782 871 752 4850 1083 950

Fertilisers 1023 1023 986 2470 1509 1602

Pesticides 819 729 509 1819 1168 1235

Machinery” 3142 3142 3142 14 071 3247 3247

Others” 295 295 295 3295 295 295

Sum VC 6061 6061 5684 26 505 7302 7329

Integrated

Product price” 1.64 1.64 .41 1.667 1977 1977

Area payment 3300 3300 3300 2500 3300 3300

Seeds 782 871 752 4850 1083 950

Fertilisers 744 744 744 1581 905 1046

Pesticides 379 69 69 632 619 619

Machinery” 2249 2249 2249 15202 2606 2606

Others” 295 295 295 3295 295 295

Sum VC 4449 4229 4109 25 560 5508 5516

Organic

Product price” 2.79 2.79 236 2497 3180 292 1.439

Area payment” 5800 5800 5800 5000 5800 5800 3540

Seeds 2399 2399 2052 5850 2624 2420 1335

Fertilisers 500 500 500 1000 500 500

Machinery” 3128 3128 3296 16 365 3296 3128 2296

Others” 295 295 295 3295 295 295 295

Sum VC 6322 6322 6143 26510 6715 6343 3926

1) Product prices net of yield dependent haulage cost for grain and potatoes and silage making costs for annual grass-

clover.

2) Stochastic variables are specified in Table 3.
3) Cost of all machinery operations.
4) The expected value of the stochastic specified irrigation cost is included here, in addition to miscellaneous cost in

potato production.

5) Included the specific organic area payments of NOK 2500 ha' for grains and potatoes and NOK 550 ha' for

grasslands.

6) Product price for annual grass-clover is in NOK (kg DM)’
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Inputs per hectare of seed, fertiliser/manure, pesticides, and machinery operations
were assumed to be identical to those used in the experiment. The costs of
machinery operations, reflecting prevailing rental costs in the market, exclusive of
operator labour, were based on typical mechanization for 40 ha farms. European
studies show labour use in organic crop farming to be 10-20% higher than
comparable conventional systems (Offermann & Nieberg, 2000). The labour use
does vary from farm to farm depending on the degree of mechanisation, marketing
strategies, the enterprise portfolio, etc. The additional labour requirement in ORG
was assumed to be 15% more than the 2000 hours of labour for CON. The INT
system was assumed to use 20 hours less labour per year than CON because of the
less labour intensive tillage system. The farm’s total fixed costs for the INT system
was estimated at NOK 160 000, based on the Norwegian farm accounting survey
(NILF, 2004b). The extra labour cost for CON resulted in fixed costs of NOK
162 684, and for the ORG system the total was NOK 205 284.

Scenarios analyses

The model was used to analyse three scenarios. First, given the prevailing payment
system and organic price premiums, the three cropping systems CON, INT, and
ORG were compared.

To encourage crop farmers to convert to and continue organic farming practices,
the Norwegian government introduced area payments for producing organic field
crops in the mid 1990s. It has been demonstrated that some farmers consider the
organic area payment as risky and they fear this payment will decrease (Koesling ez
al., 2004). In scenario two, therefore, the area payment for organic farming is
removed. The ORG producers are assumed to receive the same area payments as
CON and INT producers.

The price premium may decrease with increased supply of organic product as
more farmers convert to organic production. Hence, in scenario three, both the
organic payments and the organic price premiums are removed. Scenario three
illustrates the economic viability of the ORG system without any price premiums
or organic support payments. For this last scenario, input prices for organic seeds
are reduced almost to the prices of conventional seeds.

Method

A stochastic simulation model for the hypothetical farm is used to estimate an
empirical probability distribution for annual net farm income (). The annual net
farm income is a function of area, yield, prices, area payments and costs. More
formally, the model used to simulate the three alternative cropping systems can be

described as:
—~— k S~ i~
=Y [A(Y,xB + AP —C )-FC
-1
where

A, is the area in hectares of crop /in the cropping system,

[
Y A is then total farm land area,
=1
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Y, is the per-hectate stochastic yield of crop J,

P; is the pet-kg stochastic or deterministic price for crop /,
AP; is the per-hectare area payment for crop j,

C, is the per-hectare deterministic variable cost for crop /,
FC is the fixed costs.

The experimental sample yield data consisted of nine annual observations. In
simulation, sample data can be used to estimate the parameters for a parametric
distribution (such as the normal). With sparse data, assumptions of parametric
probability distributions can be problematic due to the lack of power of tests of
those assumptions and the inability of the small sample to reflect the true
parameters. An alternative is to let the «data speak» by using the empirical
distribution. However, empirical distributions do not allow one to simulate beyond
the range of observed data, which could bias the results if indeed values could
extend beyond the observed minimum or maximum. This problem is especially
relevant when the data are sparse, as in this case.

A better option when using sparse data is to apply a smoothing method to the
empirical distribution estimation. Irregularities in an empirical distribution are often
a result of sampling error or an unaccounted for structural influence. It is usually
reasonable, therefore, to assume that the population follows a smooth distribution,
implying that the irregularities should be adjusted in fitting a distribution
(Anderson, 1974). Moreover, supplementary information that can make modelling
the sparse data more reliable should be considered when smoothing. For example,
the upper and lower bounds of a true underlying continuous distribution would
often be more extreme than those observed from a sparse data set. Judgements
from experts can be used to estimate such bounds. Figure 1 illustrates the empirical
and a smoothed cumulative density function (CDF?) of organic batley yields in the
Apelsvoll experiment. The experimental barley yield distribution was smoothed
using a Gaussian kernel density function’ with the addition of minimum and
maximum values specified by a panel of experts. Silverman (1986) suggested the
use of a kernel density function estimator (KDE) to smooth sparse data for a
probability distribution. In this paper, the empirical distributions for prices and
yields were smoothed using a KDE approach. The stochastic yields and prices for
the crops were simulated using a more general version of the multivariate empirical
(MVE) distribution estimation® described by Richardson ez a/. (2000) which allows

> A cumulative density function gives the probability that a stochastic variable is less than or
equal to a specific value (Hardaker et al., 2004a). In the remainder of this paper, CDF will be
used to indicate the sample CDF estimated from data.

? The kernel density approach is a formalisation of the free-hand approach to sketching in a
curve to fit an empirical cumulative distribution: the basic idea is that one slides a weighting
window along the yield/price scale, and the estimate of the density depends on the kernel of
the assumed probability distribution. The smoothed estimate is a result of the individual
observations that are weighted relative to the position of the window. See Silverman (1986: 13
19) for a technical description of the approach.

* A multivariate distribution consists of two or more stochastic dependent variables.
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one to simulate the distributions as multivariate KDEs. The multivariate KDE
procedure takes into account the stochastic dependency between the random
variables when sampling in the simulation model (Richardson, 2004).

1.00

0 -00 4 ‘ T T 1 1 T
0 1000 2000 3000 4000 5000 6000 7000

Yield (Y)

Smooth - -A- - Empirical

Figure 1 Empirical and smoothed cumnlative density functions (CDFs) for organic barley yield
per ha

Risk analysis requires both probabilities and preferences for outcomes held by the
farmer. The subjective expected utility hypothesis (SEU) states that a rational
person will seek to make risky choices consistently with what they believe, as
measured by their subjective probabilities, and with what they prefer, as evaluated
via their utility functions for consequences. The shape of the utility function
reflects a person’s attitude towards risk. Several attempts have been made to elicit
such utility functions from farmers to put the SEU hypothesis to work in the
analysis of risky alternatives for agriculture. Usually the results have been rather
unconvincing. Partly to avoid the need to elicit a specific single-valued utility
function, methods under the heading of stochastic efficiency criteria have been
developed (Hardaker ez a/., 2004a).

In this study we apply a method, called stochastic efficiency with respect to a
function (SERF) (Hardaker ez a4/, 2004b) to compare the simulated empirical
probability distributions of annual net farm income for the three cropping systems.
The SERF method ranks risky alternatives, such as net incomes for alternative crop
mixes, over a range of risk aversion levels. The ranking is made using sample
certainty equivalents (CEs’) at each possible risk aversion level. As a result, the
method allows one to show which risky alternative is preferred by decision makers
who, e.g., are slightly risk-averse, moderately risk-averse, or highly risk-averse.
Some technical details about the application of the SERF method and the assessed
range of risk aversion used in this study are given in the Appendix.

> Certainty equivalent is defined as the sure sum with the same utility as the expected utility of
a risky alternative (Hardaker et al., 2004a).
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The simulation model used was programmed in Excel and simulated using the
Excel Add-In Simetar© (Richardson, 2004). The SERF analysis of the simulated
incomes for the alternative cropping systems was conducted using Simetar.

Results and discussion

Existing Norwegian price and public payment system

Results of simulating the three crop systems under the existing payment system and
organic price premiums in Norway are presented as CDFs of annual net farm
income in Figure 2.

integrated

—_ 0.75 -
v Conventional
- 0.50 -
-E Organic
o

0.25 -

.UO T T
-300 000 0 300000 600 000 900 000
|
—— Conventional —— Integrated === QOrganic

Figure 2 Simulated CDFs of annual net farm income (1) in NOK under conventional (CON),
integrated (IN'T) and organic (ORG) cropping systems. (Farm size 40 ha.)

Three observations can be drawn from Figure 2. First, the ORG system in general
shows a higher net farm income than the CON and INT systems. Second, the net
income from the ORG system can be described as the one with the most uncertain
income, as the CDF for ORG is less steep than the CDFs for CON and INT.
Moreover, the ORG CDF has a lower minimum and a larger maximum than either
of the other CDFs. The relative uncertainty for yields is generally highest for the
ORG system (Table 2). In addition, the high yield uncertainty combined with the
organic price premium has a multiplicative effect on the uncertainty of net farm
income for the ORG farming system®. Third, under the existing payment schemes,
all of the crop systems show some probability of generating negative net farm

% One referee cortrectly questioned the strong assumption that the organic potato price is in
fixed ratio to the conventional price. A more flexible specification of the organic potato price
was tested (uniformly distributed between 30 and 70% above conventional prices and the
organic potato price independent of the other stochastic variables). The test results were very
similar to the results obtained under the fixed ratio assumption.
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income. For example, the CON system is associated with an 18% chance of
experiencing a negative annual net farm income, while the corresponding chance is
about 14% for the ORG system.

The expected annual net farm income for the simulated ORG system is NOK
302 000, for INT NOK 186 000, and for CON NOK 186 000. In other words, the
CON and INT systems were found to have the same expected income. Crop yields
were higher under the high input CON strategy, but were offset by cost savings for
the INT system because of lower costs for tillage, fertiliser, and pesticides.
Comparison of CDFs for the CON and INT crop systems shows that they have a
slightly different risk profile, where the INT system has the lowest uncertainty. The
alternative cropping system a farmer would prefer depends on his/her degree of
risk aversion.

A SERF analysis of the three risky alternative cropping systems is summarized in
Figure 3. At all risk aversion levels from risk-neutral to highly risk-averse, farmers
would prefer the ORG farming system over the INT and CON systems. A risk-
neutral farmer would rank the CON and INT cropping systems equally. The INT
cropping system would be slightly more preferred than the CON system for
farmers with some degree of risk aversion, because INT has higher CEs than the
CON for all degrees of risk aversion.

350 000

300 000 - Organic
250 000 -

200 000 -
Integrated

150 000 4 Conventional

CE (NOK)

100 000

50 000 -

0
Risk-neutral Moderately risk-averse  Highly risk-averse

—— Conventional — Integrated = Organic

Figure 3 Certainty equivalent (CE) curves for annual net farm income in NOK for the
conventional (CON), integrated (IN'T) and organic (ORG) simulated crop systems.

These findings can be compared with results of similar studies elsewhere. With
organic price premiums included, North American field tests have also indicated
higher economic returns for organic than for conventional cropping systems (e.g.,
Mahoney e¢# al., 2004; Smith ef al., 2004; Pimentel ez al., 2005). Smith ez al. (2004)
found slightly higher risk in the organic rotations, Mahoney ef a/. (2004) did not
find returns in the organic strategies to be more variable than the conventional
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ones, while Pimentel ¢z a/. (2005) reported more variable returns in the conventional
rotation.

Effects of removing organic area payments

The preceding results may be sensitive to changes in the payment system. If the
area payments for organic farming are removed, ORG producers receive the same
area payments as CON and INT producers. This policy change would alter the net
farm income distribution for ORG (Figure 4).

1-00
ORGC
4
0775
4
— s
— [
\'L .
4
- ,) o050
£ ’
e '
a .
. 0.25
, 4
e’ i

-600 000 -300 000 0 300 000 600 000 900 000
|

————CON —INT —— ORG-B - - - .ORG-C

Figure 4  CDEFs of annual net farm income (1) in NOK if organic area payments are removed for
the simulated ORG systemr (ORG-B) and if organic area payments and price
preminms are removed for that system (ORG-C).

Comparing Figure 4 with Figure 2, the expected negative shift in the CDF of
annual net farm income for the ORG system if organic area payments are removed
(ORG-B) can be seen. The expected annual net farm income for ORG drops from
NOK 302 000 with organic area payments to NOK 220 000. Figure 5 shows the
SERF ranking of the three cropping systems for different degrees of risk aversion
under the no ORG area payments scenario (ORG-B). Under these circumstances,
the ORG-B system is the most preferred for farmers with low to about moderate
risk aversion and the INT system is preferred for farmers with moderate to high
risk aversion.

It is possible to determine how large the organic area payment must be, under
prevailing market prices, to make the ORG system as preferred as the CON or
INT system for farmers with a given range or attitude toward risk. As an example,
a highly risk-averse CON farmer who is offered an annual additional payment of
NOK 19 000 (for example as organic area payment) would consider the economic
viability of ORG production equal to that of the CON system.
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Figure 5 Scenario with no area payments for organic farming. CEs for annual net farm income
in NOK for the CON, INT and ORG-B (without organic area payments) cropping

SyStenss.

Effects of removing organic area payments and organic price premiums

Comparing the dotted CDF in Figure 4 with the bold CDF in Figure 2 illustrates a
dramatic negative shift in the CDF of annual net farm income of the ORG system
if the organic area payments are removed and also the organic price premiums
erode (ORG-C). At any level of risk aversion, the CON and INT production
systems are preferred to the ORG-C farming system. The expected annual net farm
income for ORG drops to a loss of NOK 176 000 for the scenario without organic
support payments and price premiums. Figure 4 shows an 87% chance that the
ORG-C system will generate a negative annual net farm income.

In comparison with these results, North American studies without organic price
premiums have reported equal (Mahoney e7 al., 2004) or lower (Smith e al., 2004;
Pimentel ¢z al, 2005) economic returns in organic than in conventional crop
rotations. However, these studies did not show a dependency on price premiums
and/or organic farming payments for organic cropping to be a viable option, to
conventional crops.

Conclusions
The results show that the organic cropping system currently stands out as the most
economically viable alternative and the most preferred alternative for risk-averse
producers, even though annual net farm income is more uncertain. Without area
payments for organic farming and organic price premiums, the other two cropping
systems would be preferred by all farmers, regardless of degree of risk aversion.
Although the results are site specific for eastern Norway, the differences in
performance between cropping systems may not be very different on other sites
with similar environmental conditions.
Given the above findings of the current attractiveness of organic cropping, it is
somewhat surprising that only 1.7% of the area of grain and potatoes crops in
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Norway was under organic management in 2004. Several factors can explain the
current low proportion of organic crop production. First, the relative variability in
yields between years is highest for the organic system. Second, many farmers fear
that the existing organic payment and organic price premiums will decrease
(Koesling ez al., 2004), so they are fearful that conversion to organic production will
not be worthwhile. Third, since farmers (as others) have a tendency to assign lower
variance to the system they know than to unknown systems, the conventional
farmers may subjectively assess the risks of converting as higher than our
experimental data imply. Fourth, operations without livestock may have to rely on a
complete legume-based organic cropping system instead of using manure as a
nitrogen source. Additional labour is required in organic systems. Finally, some
farmers are «committed conventional», completely rejecting the organic farming

philosophy.
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Appendix

In SERF, to compute the CEs, we start by picking a particular form for the utility
function for transitory income (in this study the negative exponential utility
function). Transitory income is the good or bad income in any one year which is
assumed to have little or no effect on the probability distribution of income in
subsequent years (Friedman, 1957). Utility can then be calculated using the chosen
utility function depending on the farmer’s degree of risk aversion and the
distribution of the transitory income. The distribution of the transitory income is
the output from the simulation procedure. The calculated utility value is then
converted to the certainty equivalent income for ease of interpretation.

The range of risk aversion to be used in the SERF analysis is crucial. The
farmer’s relative risk aversion with respect to wealth is the appropriate one for
prescriptive analysis. It is important to get consistency between relative risk
aversion with respect to wealth, r, (W) and absolute risk aversion with respect to
transitory income, r,(1). By defining W as deterministic wealth and | as uncertain
transitory income we have the following relationships: r,(1)=r, (W)W . A realistic
relative risk aversion coefficient with respect to wealth, r, (W) is within the bounds
0.5 to 4. In other words, we need to divide r,(W) by W for r,(W) in the range from
0.5 to 4 to obtain the approximately corresponding range expressed in r,(1). The

typical level of a farmer’s wealth, W, is assumed to be NOK 1 350 000. Then, a
value of r,(1) in the range O (risk-neutral) to 0.000003 (highly risk-averse)
corresponds to a r,(W) in the range 0 to 4. This range was used as the risk aversion
bounds in this analysis. A more thorough treatment of SERF, how to consistently
assess risk aversion coefficients across payoff measures, and other relevant
references can be found in Hardaker et al. (2004a).
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Vedlegg 14 Sperreskjema om risiko i jordbruket

@

Iandbruksekonomisk forskning

Oslo, 10. januar 2003
Kjzre gardbruker

Sperreundersekelse om risiko i jordbruket'

I jordbruket blir sjelden produksjon og ekonomisk resultat som en tenker seg pa forhand.
Risiko sier noe om de usikre konsekvensene, serlig de ugunstige. Risiko kan bl.a. bunne i
uforutsigbart veer, usikkerhet om produksjonsniva, prisvariasjoner og politiske forhold.

NILF, NORS@K og NVH ensker din hjelp til 4 fa svar pa:
e hva som er viktige risikokilder for ekologiske og for konvensjonelle gardbrukere, og
¢ hvordan risikoen handteres.

Resultatene av denne undersekelsen vil gi politikere og byrékrater informasjon om hvordan
politisk risiko (lover, reguleringer, stotteordninger, m.m.) og annen risiko oppfattes og
héndteres hos gardbrukere. Gardbrukere og radgivere vil fa bedre innsikt i 4 ta hensyn til
risiko.

For 4 redusere omfang av sperreundersekelsen vil vi hente ut informasjon om areal og
dyretall fra produksjonstilskuddsregistret til Statens landbruksforvaltning. Alle svar vil bli

anonymisert og behandles konfidensielt. Rutiner for hdndtering og bruk av data i
undersgkelsen er godkjent av Datatilsynet.

Det tar om lag 30 minutter & fylle ut skjemaet, og vi ber deg returnere utfylt skjema i vedlagte
svarkonvolutt innen mandag 3. februar 2003. Alle som svarer far tilsendt et sammendrag av
resultatene.

Har du spersmal eller kommentarer til undersgkelsen, kan disse noteres pa side 10 eller rettes
til Ola Flaten, tIf. 22 36 72 55.

P4 forhidnd takk for hjelpen!

Med vennlig hilsen

. Haizo

! Sperreundersekelsen er en del av et storre forskningsprosjekt om "Risiko og risikohéndtering i jordbruks-
produksjonen” i samarbeid mellom Norsk institutt for landbruksekonomisk forskning (NILF), Norsk senter for
gkologisk landbruk (NORS@K) og Norges veterinzrhagskole (NVH). Prosjektet varer frem til juni 2005.
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Om driftsenheten og planer med gardsdrift

1 Hvaer driftsenhetenseerforhold? Sett ett kryss.

A [ ] Enbruk/Enfamiliebruk C [ ] Samdrift

B [ ] Tofamiliebruk D [ ] Annet(fyllinn) ...................

2 Hvilketype produksjonsform er det padriftsenheten?
Sett ett kryssog fyll ut ar i E og F hvis du krysser av for B, C eller D.

A ] Tradigonell (konvengonell) drift

B ] Kombinasjon av tradigonell og gkologisk drift

C ] Tradigonell drift under omlegging til gkologisk drift
D [] @kologisk drift

Hvis akologisk, arstall for godkjenning:

E & Planteproduksjonen

Fan Husdyrholdet

3 Sett oppi prioritert rekkefgge de viktigste mal du har med gar dsdrifta?
Angi inntil 5mal, prioritert med tall fra 1 til 5, hvor 1 er det viktigste.

A[] Sterst muliginntekt

B[] Sikker og stabil inntekt

C[] Haetselvstendig arbeid

D[] Drivemiljevennlig og beaekraftig, tavare p& kulturlandskapet
E [ ] Produsere mat av god kvalitet

Mindre gjeld, bli gjeldfri

Forbedre garden til neste generagjon

Trivsel, god oppvekstplass for barn, og tid til familien
Mulighet for & komme seg vekk fra bruket en gang i blant (ferie, fridager)
Fortsette & vaare gardbruker

Arbeide med dyr og/eller planter

@ke privatforbruket

@ke formuen (egenkapital en)

Dekke sosiale behov, samvaa med andre mennesker

N [

oOZZIrX«—ITwo

ANNEt (FYHL NN Lo

Hvilke planer har du for driftsenheten de kommende5 ar? Flere kryss er mulig.

Ingen endring, fortsette som i dag

@ke produksjonen pa garden/driftsenheten

Redusere produksjonen pa garden/driftsenheten

| ntensivere driftsmaten

Ekstensivere driftsmaten

Utvide med en/flere produksjoner og/eller tilleggsnaainger
Kjepe/leetilleggsord

Overdra/selge garden/driftsenheten til en etterfalger
Awvikle

CTIOTMMOOm@> &
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Risikoholdning og risikokilder

5 Vurder falgende pastand: " Jeg/vi er villig til & ta mer risiko enn andre vedr grende”:

Sett ett kryss for hver linje A-C.

Helt Helt
uenig enig

1 2 3 4 5 6 7

A Produksjonen pagarden L O O O OO O 0O
B Salgav produktene 0 O O O O O 0O
C Investeringer ogfinansieringavdisse [ ] [ [ O 0O 0O 0O

6 Hvisdu sammenligner din viljetil tarisikoi 2003 med desiste 3 ar, er den da Sett
kryssi intervallet 1-7 som passer best.

Mye Myesterre
mindre

1 2 3 4 5 6 7

[] L] L] [] [] [] []

7 | hvilken grad antar du at driftsenhetens fremtidige gkonomiske resultat pavirkes av

falgendeforhold (generellerisikokilder): Sett ett kryssfor hver linjei A-U.

1
Variasjon i forbrukernes etterspersel []
Usikkerhet om salg av produktene (produksjonskontrakter, [ ]
direkte salg, videreforedlingsleddet m.m.)

Jordleie (usikkerhet om pris, tilgang pa areal m.m.) []
Varierende pris pa driftsmidler (kraftfor, gjedsel, diesel mm.)  []
Prisusikkerhet pa anleggsmidler (maskiner, bygninger m.m.) []
Teknologiske endringer (uhensiktsmessig driftsapparat) []
Usikkerhet vedregrende |&nerente []
Begrensede |&nemuligheter []
Usikkerhet om merpris for gkologiske produkt []
Usikkerhet om regelverk for gkologisk jordbruksproduksjon []
Usikkerhet om andre reguleringer (miljgkrav, arb.miljgm.m.)  []
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]

W >

Usikkerhet om tilskuddsordninger i gkologisk jordbruk
Usikkerhet om andre tilskuddsordninger i jordbruket

Skatte- og avgiftspolitikk i jordbruket

Helserisko knyttet til bruker/samdriftspartnere (dedsfall,
gukdom, helt eller delvis arbeidsuf arhet)

Helserisiko til @vrigei brukerfamilien(e)

Usikkerhet om familieforhold (skilsmisse, fordeling av
arbeidsoppgaver) og opplasning av samdrift

Leid arbeidskraft (usikkerhet om anskaffelse, stabilitet,
palitelighet)

Brannskade (bygninger, dyr, maskiner, avlinger m.m.)

Teknisk svikt pA maskiner og utstyr

Andre (fyll inn) ...,

OZZIrX«e~—ITOTMmMTO

QT
N N O O e I

N N O O
N N O I £
N N O e O 5
N O I e O
N N O O e I

cHwm
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8 | hvilken grad antar du at driftsenhetens fremtidige skonomiske resultat pavirkes av

falgende forhold (driftsspesifikkerisikokilder):
Sett ett kryss for relevant(e) driftsform(er) i linjene V-AH.

Ingen Sveert stor
avhengighet avhengighet
1 2 3 4 5 6 7
| husdyr produksjonen
V  Varagoni féravlinger (forérsaket av vaa, sjukdom/skadedyr, [ |1 [] ] [ [] [ [
ugras m.m.)
W  Forekomst av produksjonssjukdommer (mastitt, ketosemm.) [ ] [] [] [] ] [ [
X Utbrudd av smittsomme dyresjukdommer somvi har i Norge [ | [ ] [] [] O [ O}
(om enn i begrenset omfang) (BVD, paratuberkulose,
smittsom kuhoste m.m.)
Y  Utbrudd av "eksotiske’ smittsomme dyresjukdommer, dvs [ | [ ] [] [] [] [ ]
gukdommer som vi ikke har i Norge (munn og klauvsuke,
kugal skap m.m.)
Z  Usikkerhet om fremtidig regelverk vedr. dyrevelferd (krav til [ ] [ ] ] ] OO0 [ O
mosjon, oppbinding, l@sdrift m.m.)
AA Usikkerhet om fremtidig regelverk vedr. produksonshygiene [ ] [ ] [] ] O O O
(krav til mjglkerom m.m.)
| mj @l keproduksjonen
AB Variasion i mjglkeavdrétt OO0 00O 0O O
AC Varagoni mjglkepris OO0 0O 0O O
AD Uskkerhet om regelverk for mjglkeproduksion (inkl. evt. [ ] [] [ O] O O O
bortfall av mjalkekvoteordningen/toprisordningen)
| kjgttproduksionen
AE Variagon i kjettproduksion (forérsaket av tilvekst, kreperte [ ] [] ] [ [] [ [
dyr, tap pa beite, fruktbarhet m.m.)
AF  Variasoni kjettpris OO0 0Odogg
| planteproduksjonen for salg
AG Varagoni avlinger OO0 OO 0O
AH Prisvariagon L1 OO0 00 0O 00 O

9 Angiiprioritert rekkefelge fra sparsmal 7 og 8 derisikokilder du anser har sterst

betydning for drifta (de 3risikofaktorer du frykter mest)?
Sett inn bokstaver fra tabellenei spersmal 7 og 8.

1. 2. 3.

10 Angi innenfor intervallet 1-7 hvilken pastand som passer best for deg/dere:

Sett kryssi intervallet 1-7 som passer best.

"Ta stor risko og
gke muligheten for

"Taliterisiko og
sikre en jevn, men

hayere inntekt” kanskje lavere
inntekt”
1 2 3 4 5 6 7
[] [] L] [] [] [] []
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11 Hvordan bedgmmer du falgende utsagn? Sett ett kryss for hver linjei A-M.

Helt Helt
uenig enig
1 2 3 4 5 6 7
A @konomisk resultat varierer mer fra & til & i gkologisk [ 1 [ ][] ][] [ ]
jordbruk enni konvensjonelt jordbruk
B | forhold til konvensionelle bruk f& @kologiske bruk for [ 1 [ ][] ] [ [ [
mye produksjonstilskudd
C Konvensionelt jordbruk er mer bagrekraftig enn gkol ogisk ] O 00 OO0 00 L
D  Uten kjemiske ugrasmidier vil ugrasproblemene gke 1 OO0 O OO
E  Bruk av kjemiske plantevernmidler reduserer matkvaliteten [ ] [ ][] [] [] [ [
F  Kunstgjedsel er ngdvendig for & ikke pine ut jorda 1 OO0 O O O O
G Kunstgjgdsel méatil for &gi plantene naging til rett tid ] O 00 OO0 00 L
H Mindrefarefor forurensning i gkologisk drift (] 0 00 00 OO
| @kologisk jordbruk gir rom for starre biologisk mangfold 1 OO0 O OO
J  Konvensionelt dyrehold tar bedre vare pa husdyras helse ] O 00 OO0 00 L
K  @kologisk dyrehold gir ekt fare for sulteféring/feilernaring [ ] [] [ [ [ [
L  @kologisk dyrehold tar bedre vare p& husdyras naturlige [ ] [ ][] L] [ L] ]
behov/velferd
M  Trang gkonomi gér pa bekostning av dyrashelseogvelferd [ ] [ 1 [ 1 [ ][] [] []

Strategier for a handtererisiko

12 Risiko kan reduseres paflere mater. Angi viktigheten for hver av strategiene
nedenfor. Sett ett kryssfor hver linjei A-Z.
For hver av strategiene, angi om den vil benyttes de neste tre arene. Sett ring rundt ja
eller nei.

Risikostrategier: Ikke Svert Vil be-
viktig viktig nytte?
1 2 3 4 5 6 7

A Bruk av gkonomiske rédgivningstjenester L] 0L U O 0 L] L] JdalNei

B Bruk av veterinage rédgivningstjenester (] O U0 O 0O L0 [ JalNei

C Bruk av f.eks. forsgksring eller produsenttjenesten (] O] U0 O 0O L0 [ JdalNei

D Produksjonskontrakter (bruk av kontrakter med vare- [ ] [] [] [l ] [] ] Ja/Nei
mottaker som fastsetter pris, kvantum, kvalitet, tid m.m.)

E Lagring (holde reserver for senere perioder — forlager, [ ] [] [] [] [J [] ] Ja/Nei
maskindeler, spre salg over tid m.m.)

F God likviditet/betalingsevne for & kunne betale [ ] [] [] [l [J [] ] Ja/Nei
regninger ved forfall

G God soliditet, dvs. lite gjeld og stor formue/egenkapital [ ] [ ] [] [] [l ] [l Ja/Ne

H Fleksibilitet vedr. varige driftsmidler, f.eks. sette opp [ | [ ] [ [ [] [ [ Ja/Ne
driftsbygninger som relativt lett kan nyttes til annet

| Velge produkter med flere bruksomréder (f.eks. korntil [ ] [ ] [ [ [] [ [ Ja/Ne
krossing eller salg) eller som kan selgesi ulike markeder

J Holde faste kostnader lave, ved &leiejordog maskineri [ | [ ] [ [ [] ] [ Ja/Ne
stedet for aeie

K Utstrakt samarbeid eller fellesdrift med andregardsoruk [ | [ ] [ ] [ [] [ [ Ja/Ne

L Arbeid utenfor bruket/driftsenheten (][] L1 [ O L] JalNe
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Risikostrategier: Ikke Svexrt Vil be-

viktig viktig nytte?
1 2 3 4 5 6 7

M Investere utenfor bruket/driftsenheten L] 00 U0 O 0 L] [ JalNei

N Innsamling og analyse av informasion (produksion, ny [ | [ ] [] [] [] ] [] Ja/Ne
teknologi, avsetningsmuligheter, markedstrender, m.m.)

O Kombinasjon av flere driftsgrener/produksionsmater (for [ ] [ ] [] [] [l [J [l Ja/Ne
asprerisiko og stabilisere inntekt fra driftsenheten)

P Produseretil lavest mulig kostnad (] O] O ] L L] [ JalNei

Q Velge teknologier som reduserer risikoen (vatnings- [ ] [ ] [] [] ] [ [ Ja/Nei
anlegg, grefting, profilering, brannvarsling m.m.)
Forebygge og redusere utbrudd av skadedyr og [ ] [ ] [] [] [ [ [ Ja/Nei
gukdommer i planteproduksjon

S Forebygge og redusere utbrudd av sjukdommer i [ ] [ ] [] [] ] [ [] Ja/Nei
husdyrproduksjon

T Kjope landbruksforsikring (bygninger, maskiner, [ ] [] [] [] [J [ [ Ja/Nei
buskap, varelager m.m.)

U Kjape person- og ulykkesforsikring (] 0O U0 O 0O L0 [ JdalNei

V Organisere driftsenheten som aksjeselskap (for aspre [ ] [ ] [ [ [] L] [] Ja/Ne
risiko og begrense ansvaret)

W Fellestiltak for & redusere prissvingninger (f.eks. [ 1 [] ] ] [] L] [] Ja/Ne
deltagelsei landbrukssamvirke)

X  Gjere smaog gradvise endringer istedenfor store (] O] O ] L L] [ JalNei

Y Haekstra maskinkapasitet (] 0O U0 O 0O L0 [ JdalNei

Z Andre(fyllinn) ..., (] O] O O] L [ [ JalNei

13 Sett opp i prioritert rekkefglge de 3 viktigste risikostrategier fra spersmal 12 som du
anser har sterst gkonomisk betydning? Angi bokstav fra tabellen ovenfor.

1. 2.

w

14 Hvisdu ser ut til afalavejordbruksinntekter ett ar, hvavil du gjere?
Angi inntil 3 strategier, prioritert med tall fra 1 til 3, hvor 1 er den viktigste.

[ ] Ingenting

[ ] Ta/gke arbeid utenfor garden

[ ] Utsette investeringer

[ ] Selge eiendeler

[] Taflere oppdrag utenfor driftsenheten (breyting, |eiekjering med mer)
[ ] @ke avvirkningen i skogen

[ ] Kjape brukt utstyr istedenfor nytt

[ ] Taopplén

[ ] Redusere privatforbruket

LT ANNEt (Y11 INN) Lo e e el

CTIOTMMOO®>
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Spersmal 15-17 skal kun besvares av mjglkeprodusenter
Vennligst fortsett pa side 7, sparsmal 18 hvis du ikke har mjalkeproduksjon.

15 Om egen handtering av 5jukdom/helseproblemer. Sett ett kryss per linje.

Tiltak benyttes
aldri avogtil ofte

Tiltak mot/ved mastitt:

A Foretar du hyppig utmjelking av ku som er veterinagbehandlet? [ ] [] ]
B Foretar du hyppig utmjglking av ku som ikke er [] [] ]
veterinaabehandlet?
C Masserer du med varmesalver (peppermynte/jod-kamfer)? [] [] []
D Bruker du aternativ medisin (homgopati, naturmedisin og/eller [ ] [] []
akuounktun?
E Plasseres ku/kvige med hgyt celletall hos kalver for amming? ] [] []
F  Settes syk kjertel bort uten behandling? [] [] []
G Settes syk kjertel bort etter behandling? [] [] []
H Mjalkessyk kjertel separat (astronaut)? [] [] []
| Slaktes kua uten behandling? [] [] []
Tiltak mot/ved ketose:
J  Gir dutilskudd (energibalanse el)? [] [] []
K  Fordeler du kraftférrasjonen over fleretildelinger (mer ennto)? [ ] [] []
L Gir du annet tilleggsfor (hey, rotvekster, m.m.)? [] [] []
M Bruker du holdvurdering? [] [] []
N Felger du foringsveilederes r&d om féring ved avsining og [ ] [] []
onpforina fer oa etter kalvina?
Tiltak mot/ved mjglkefeber:
O Gir du kalktilskudd (bolus, gele)? O O O
P Bruker du holdvurdering? [] [] []
Q Felger du féringsveilederes réd om foring ved avsining og [ | [] []
oppforing etter kalving?
16 Om egen notering i helsekortet. Sett et kryss per linje.
Tiltak Noteres
benyttes| aldri av og ofte
ikke til

Alternativ behandling/medisin brukes

Noterer du i helsekortet hvis du foretar hyppige utmjalkinger av

kyr/kviger som viser tegn til mastitt og som ikke blir behandlet

av veterinag?

C Noterer du i helsekortet hvis du benytter alternativ medisin
(homgopati, naturmedisin eller annet)?

D Noterer du i helsekortet hvis en kjertel med tegn til
mastitt/celletall settes bort uten veterinaarbehandling?

E Noterer du i helsekortet hvis du setter bort kjertelen til el ku
som har trakka pa spenen?

F  Noterer du i helsekortet hvis du gir fortilskudd til kyr med
ketose eller mjalkefeber?

G Har du féit tilstrekkelig veiledning nér det gjelder & notere [] Ja [ ] Nei

hendelser i helsekortet?

w >

I I R I I I O
I I I I I I I
I I I I I I I
I I R I I I O
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17 Om tilkalling av veterinaer. Dersom du hadde 10 tilfeller av 5ukdomstilstandene
nedenfor i |gpet av ett &, hvor mange ville du tilkalt veterinaa til i dag og hvor mange
ville du tilkalt veterinae til tidlig pa 1990-tallet?

Tidligi dag Tidlig pa 1990-tallet
Sjukdomstilstand O=ingen, 10=alle O=ingen, 10 =alle
(angi tall fra Otil 10) (angi tall fra 0til 10)

>

Synlig (akutt) mastitt og dyret er
alment pakjent

Allment friske dyr m/Schalm-utslag

Hoyt celletall pa helseutskrift

Tegn til mastitt pa nykalva kviger

Ketose

TmOoOO W@

Mjelkefeber

Sparsmal om garden/driftsenheten (jord- og hagebruket)

For samdrifter gjelder spersmalene for samdrifta som helhet (alle samdriftsdeltakerne). For
familiebruk o.l. gjelder spgrsmalene for brukerfamilien.

18 Kryssav for hvem som har hovedansvaret for gardsdrifta?

A[ ] Kvinne
B[] Mann
C[ ] Todlerflerei fellesskap

19 Hva er hgyeste utdanning utover grunnskole blant de aktive deltagernei drifta?

AL ] Ingen

B[] Videregdende skole (inkludert landbruksskole)
C[] Hayskole

D[] Vitenskapelig hayskole/universitet

20 Har noen av de aktive deltagernei drifta formell landbruksutdanning?

[] Ja [] Nei

21 Ca. antall arsverk (41.860 timer) i driftsenheten i ar 2001?

22 Hvilke salgs- og distribug onskanaler benytter du?
(ca. i % av salgsomsetning i jord- og hagebruket)

% utenfor samvirke

% innenfor samvirke
% direktetil forbruker/gardsutsalg/torgsalg

207

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005




23 Myndighetene har som malsetning at 10% av det totale jordbruksarealet innen
utgangen av 2009 skal vaere omlagt til gkologisk drift. Hvordan vurderer du
driftsenhetens situagon i forhold til dette? Sett ett kryss.

A [] Vil fortsette med gkologisk drift, fortsett med sparsmal 24

B[] Vil leggeomtil gkologisk drift p& hele driftsenheten, fortsett med spearsmal 24

C ] Vil leggeom til gkologisk drift padeler av driftsenheten, fortsett med spegrsméal 24
D[] Ingen planer om &legge om til gkologisk drift, fortsett med spersmél 25

E [ ] Vil gdover fragkologisk til konvensionell drift, fortsett med spersmél 25

F[ ] Vetikke, fortsett med spersmal 26

24 Hvavar/er motivene for a legge om til gkologisk drift?
Angi inntil 3 motiver, prioritert med tall fra 1 til 3, hvor 1 er det viktigste.

A [ ] Merdyrevennlig produksion

B[] Bedrejordfruktbarhet, mindre forurensing

Bedre |gnnsomhet

Mer stabil inntekt

Ekstratilskudd til gkologisk drift

Mindre helserisiko (for eksempel plantevernmidler)
| deologiske og/eller filosofiske hensyn

Produsere mat av hgy kvalitet

Interessante faglige utfordringer

Naturgitte forhold

ANre (FYITNN) L. e e e e e e e e e aaas

ACTTITOTMMOO
COOCOOOOOe

25 Hvavar/er motivene for a drive konvensonelt?
Angi inntil 3 motiver, prioritert med tall fra 1 til 3, hvor 1 er det viktigste.

A [ ] Merdyrevennlig produksjon

B[] Bedrejordfruktbarhet, mindre forurensing

Bedre lannsomhet

Mer stabil inntekt

Utnytte mulighetene for effektiv drift (ved bruk av kunstgjedsel, plantevernmidler,
innkjgpt for m.m.)

|deologiske og/eller filosofiske hensyn

Produsere mat av hgy kvalitet

@kologisk drift krever mer arbeid

Interessante faglige utfordringer

Naturgitte forhold

ANre (TYITNN) L. e e e e e e e e

moo
[]

ARe—I@T
H NN

26 (Gjelder bare husdyrprodusenter) Hvor stor andel av de enkelte férslag og den totale
forragonen kjgpesinn?
Gjennomsnitt for alle dyreslag pa energibasis; ca. i %

A av grovfor (surfér, hgy, beite, gras) innkjapt %
B av kraftfor innkjept %
C av annet for innkjept %
D av total férragjon innkjgpt %
208

Risiko og risikohandtering i gkologisk jordbruksproduksjon
Norsk institutt for landbruksgkonomisk forskning, 2005



27 (Gjelder bare gkologisk husdyrhold) Fra 2005 skal alt fér veere av gkologisk

opprinnelse. Hva vil en dik regel bety for driftsopplegget pa garden din?

Sett et eler flere kryss.

Husdyrhold blir lagt om for & bruke mindre kraftfér (for eksempel lavere mjalke-

A [] Skaffe mer areal for &dyrke mer gkologisk for selv
B [ ] Erstatteinnkjept konvensjonelt med kol ogisk for
C [l Mijalkeproduksjonen reduseres med ca %
D E Kjettproduksjonen reduseres med ca %
E
ytelse, ammekyr istedenfor mjalkekyr)
F [] Husdyrholdet blir avviklet
G [] Vil gaover fragkologisk til konvensjonell drift
H U ARAre (FYINN) .o e e

Spersmal om brukeren

(den som har mottatt sparreskjemaet) inkludert evt. ektefelle/samboer

28 Sivil status. Er du? Sett ett kryss.

A [] Endig
B L] Gift
C [] Samboer

29 Hvor lang erfaring har du med gardsdrift? Oppgi ca.

Antal & .............

30 Har du/derearbeid utenfor driftsenheten i dag?
Sett kryss og fyll inn hvisja.

Stillingsandel utenom Yrke(r)
AKvinne [ ]Ja [ INei %
BMann [ ]Ja [ Ne %

31 Hvisdu/derearbeider utenfor driftsenheten, hvaer grunner til det?

Sett ett kryssfor hver linjei A-G.

Ikke Sveert

Viktig viktig

1 2 3 4 5 6 7

A Oke familiensinntekt (1 OO OO OO O OO Ol
B Haen mer stabil inntekt 0O 0O 0o g g
C Kommeutiannensosiadsammenheng [ [ [ 0O O O O
D Utnytte ledig arbeidskapasitet 1 0 0O 0O O 0O O
E Hamulighettil annetarbeidi fremtiden [] [ [ O 0O O O
F  @nske om & arbeide med noe annet O O 0O O O O 0O
G Amet(linn)....ccooeveeeeeeeeee. L) O O O O O O
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32 Har du desiste5 &r investert noe utenfor garden/driftsenheten (f.eks. akser,
akgefond, eilendomsinvesteringer, annen naeringsvirksomhet etc.)? Sett ett kryss.

ALl Ne

B[] Ja for mindre enn kr. 50.000

C ] Ja mellom kr. 50.000 og 500.000
D[] Ja for mer ennkr. 500.000

33 Hvor stor var din/deres naeringsinntekt frajord- og hagebruk m.m. for 20017
(Post 2.7.1 1 selvangivelse for naaringsdrivende, bruker og ev. ektefelle.) Sett ett kryss.

A [ ] Mindreenn50.000 kr D [ ] 200.000 - 300.000 kr
B [ ] 50.000-100.000 kr E [ ] 300.000-400.000 kr
C [] 100.000 - 200.000 kr F [ ] Merenn400.000 kr

34 Hvor stor var din/derestotaleinntekt (inkl. kapitalinntekter) i 20017 (Post 3.1.10
selvangivelse for naaringsdrivende, bruker og ev. ektefelle.) Sett ett kryss.

A [ ] Mindreenn 200.000 kr D [ ] 500.000—650.000 kr
B [ ] 200.000 - 350.000 kr E [ ] 650.000 - 800.000 kr
C [] 350.000 - 500.000 kr F [ ] Merenn800.000 kr

35 Oppgi din/deres gjeld og nettofor mue per 31.12.2001. (Post 4.8.40g 4.9
selvangivelsen.) Sett ett kryss for gjeld (A-E) og ett kryss for nettoformue (F-J).

Gjed Nettoformue

A[_] Mindreenn 200.000 kr Mindre enn 200.000 kr
B[ ] 200.000-500.000 kr 200.000 — 500.000 kr
C[] 500.000 - 1.000.000 kr 500.000 — 1.000.000 kr
D[] 1.000.000-1.500.000 kr 1.000.000 — 1.500.000 kr
E[ ] Over1.500.000 kr Over 1.500.000 kr

IO
HEEEn

36 Evt. kommentarer til sperreundersgkelsen (evt. benytt eget ark)

Tusen takk for at du tok deg tid til asvare!
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