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ȱ

This paper attempts to evaluate the organic measure of the Rural Development Plan (RDP) 
in Campania, a Mediterranean region in Southern Italy. To do so, several criteria were considered: 
economic, environmental, and public expenses feasibility. As these criteria are conflicting, given that 
it is not simultaneously possible to achieve the optimal level of each, a multicriteria approach was 
adopted so as to reach the best compromise solution among the Pareto efficient ones. The results 
indicate that the RDP in Campania would be more efficient under two conditions: first, re-allocating 
financial subsidies more specifically on the basis of real environmental farm performance; and 
second, operating a horizontal and vertical integration of the organic sector. 

 Rural Development Plan, Organic Farming, Multicriteria Approach, Environmental 
Impact. 

ȱ

1. Introduction 

Theȱ Europeanȱ Unionȱ (EU)ȱ hasȱ shownȱ aȱ growingȱ interestȱ overȱ theȱ lastȱ decadeȱ inȱ reducingȱ
negativeȱexternalitiesȱofȱagriculturalȱproduction.ȱEUȱRegulationȱ2078/92ȱwasȱtheȱfirstȱstepȱtakenȱ
byȱtheȱEUȱtoȱaȱmoreȱsustainableȱtypeȱofȱagriculture.ȱWithȱtheȱintroductionȱofȱAgendaȱ2000,ȱthatȱ
patternȱhasȱbeenȱconfirmed.ȱTheȱregions,ȱbyȱmeansȱofȱaȱRuralȱDevelopmentȱRegionalȱPlan,ȱareȱ
freeȱtoȱsustainȱeconomicallyȱthoseȱfarmersȱwhoȱvoluntarilyȱchooseȱorganicȱfarmingȱproceduresȱ
overȱothers.ȱ

Thisȱ paperȱ attemptsȱ toȱ evaluateȱ theȱ organicȱmeasureȱ ofȱ theȱ Ruralȱ Developmentȱ Planȱ inȱ aȱ
Mediterraneanȱ Regionȱ (theȱ Campaniaȱ region,ȱ locatedȱ inȱ Southernȱ Italy)ȱ whereȱ organicȱ
agricultureȱrepresentsȱaȱgrowingȱsectorȱbothȱforȱproductionȱandȱhandlingȱagents/personnelȱasȱ
wellȱ asȱ forȱ distributionȱ agents.ȱ Theȱ evaluationȱ wasȱ performedȱ takingȱ intoȱ accountȱ threeȱ
differentȱcriteria:ȱeconomic,ȱenvironmental,ȱandȱpublicȱexpensesȱfeasibility.ȱAsȱtheseȱcriteriaȱareȱ
conflicting,ȱ inȱ theȱ senseȱ thatȱ itȱ isȱnotȱ simultaneouslyȱpossibleȱ toȱ achieveȱ theȱoptimalȱ levelȱofȱ
each,ȱaȱmulticriteriaȱapproachȱwasȱadoptedȱ toȱreachȱ theȱbestȱcompromiseȱsolutionȱamongȱ theȱ
Paretoȱefficientȱones.ȱ

Dataȱ usedȱ forȱ theȱ empiricalȱmodelȱwereȱ directlyȱ collectedȱ byȱ interviewingȱ aȱ representativeȱ
sampleȱofȱfarms.ȱAnȱadȱhocȱquestionnaireȱwasȱsubmittedȱinȱorderȱtoȱcollectȱbothȱeconomicȱandȱ
technicalȱinformationȱonȱconventionalȱandȱorganicȱfarmingȱsystems.ȱȱ

Theȱ farmȱ sampleȱwasȱ selectedȱ byȱ ISTATȱ (ItalianȱCentralȱ Instituteȱ ofȱ Statisticsȱ �ȱ agriculturalȱ
censusȱ yearȱ 2000)ȱ andȱ byȱ INEAȱ (Nationalȱ Instituteȱ ofȱ Agriculturalȱ Economicsȱ Ȭȱ Farmȱ
AccountancyȱDataȱNetworkȱ collection)ȱ startingȱ fromȱ theȱ dataȱ drawnȱ fromȱ theȱ lastȱGeneralȱ
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CensusȱofȱAgricultureȱ(2000)ȱ[1]. Theȱsampleȱwasȱselectedȱstartingȱfromȱtheȱwholeȱpopulationȱ
ofȱtheȱCampaniaȱfarmsȱwithoutȱmakingȱanyȱaȱprioriȱdistinctionȱbetweenȱthoseȱusingȱorganicȱandȱ
thoseȱusingȱconventionalȱagriculture.ȱȱ

Subsequently,ȱanȱanalysisȱandȱevaluationȱofȱdifferentȱscenariosȱandȱpolicyȱ toolsȱrelatedȱ toȱ theȱ
organicȱproductionȱ sectorȱwasȱmadeȱ byȱmeansȱ ofȱ theȱ �Delphi�ȱmethod.ȱTheȱ scenariosȱwereȱ
subjectedȱtoȱaȱmulticriteriaȱevaluation,ȱasȱstatedȱearlier.ȱ

Thisȱ informationȱ wasȱ thenȱ usedȱ forȱ selectedȱ simulationsȱ andȱ forȱ verifyingȱ underȱ whatȱ
technologicalȱ andȱ economicȱ conditions,ȱ andȱ forȱwhichȱ typeȱ ofȱ farmȱ itȱmayȱ beȱ profitableȱ toȱ
convertȱ toȱorganic;ȱ lastly,ȱ theȱdegreeȱ toȱwhichȱ theȱ regionalȱRuralȱDevelopmentȱPlanȱ linesȱupȱ
withȱtheȱstatedȱobjectivesȱwasȱevaluated.ȱ

2. A brief look at the organic farming worldwide and in Campania 

Organicȱfarmingȱcanȱbeȱdefinedȱasȱanȱapproachȱtoȱagriculture,ȱotherȱthanȱaȱproductionȱmethod,ȱ
whereȱ theȱ aimȱ isȱ toȱ createȱ integrated,ȱ human,ȱ environmentallyȱ sustainableȱ agriculturalȱ
productionȱ systems.ȱOrganicȱagricultureȱ isȱ strictlyȱ regulatedȱbyȱgovernmentsȱandȱworldwideȱ
organizations.ȱThisȱsetsȱoutȱstrictȱrequirementsȱwhichȱmustȱbeȱmetȱbeforeȱagriculturalȱproductsȱ
mayȱbeȱmarketedȱasȱorganic.ȱȱ

Inȱorderȱtoȱbetterȱunderstandȱtheȱresultsȱofȱthisȱresearch,ȱitȱisȱworthwhileȱtoȱbrieflyȱdescribeȱtheȱ
EuropeanȱUnionȱ (EU)ȱorganicȱ agricultureȱ contextȱ inȱwhichȱ theȱCampaniaȱ farmsȱ sampleȱwasȱ
operatingȱwhenȱinterviewed.ȱ

Organicȱ farmingȱ isȱpracticedȱ inȱapproximatelyȱ100ȱcountriesȱofȱ theȱworldȱandȱ theȱareaȱunderȱ
organicȱmanagementȱisȱcontinuallyȱgrowing.ȱȱ

Accordingȱ toȱ theȱ SOELȬSurveyȱ (Februaryȱ 2003),ȱ almostȱ 23ȱ millionȱ hectaresȱ areȱ managedȱ
organicallyȱworldwide.ȱCurrently,ȱtheȱmajorȱpartȱofȱthisȱareaȱisȱlocatedȱinȱAustraliaȱ(10,5ȱmillionȱ
hectares),ȱArgentinaȱ(3,2ȱmillionȱhectares)ȱandȱItalyȱ(moreȱthanȱ1,2ȱmillionȱhectares)ȱ(Figureȱ1).ȱȱ
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 Total area under organic management � Share for each continent (Source[2]) 

Inȱ Australia/Oceaniaȱ aboutȱ 10,6ȱ millionȱ hectaresȱ andȱ 2.400ȱ farmsȱ areȱ underȱ organicȱ
management:ȱ thisȱ isȱ theȱ largestȱ areaȱ inȱ theȱworld.ȱAustralia/Oceaniaȱholdsȱ 46ȱpercentȱofȱ theȱ
worldȇsȱ organicȱ land,ȱ followedȱ byȱ Europeȱ (23ȱ percent)ȱ andȱ Latinȱ Americaȱ (21ȱ percent).ȱ
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However,ȱmostȱofȱ theȱorganicȱ landȱareaȱ inȱ thisȱregionȱ isȱextensiveȱgrazingȱ land.ȱSo,ȱ itȱcanȱbeȱ
statedȱthatȱtheȱmostȱrelevantȱorganicȱmarketȱandȱproductionȱareaȱisȱtheȱEuropeanȱUnionȱ(EU).ȱ

AccordingȱtoȱtheȱSwissȱResearchȱInstituteȱofȱOrganicȱAgricultureȱ(FIBL),ȱbyȱtheȱendȱofȱ2001ȱinȱ
theȱ 15ȱ EUȱ countries,ȱ 4.442.875ȱ hectaresȱ wereȱ managedȱ organicallyȱ byȱ 142.348ȱ farms.ȱ Thisȱ
constitutesȱ3,24ȱpercentȱofȱtheȱEUȱagriculturalȱareaȱandȱ2,04ȱpercentȱofȱEUȱfarms.ȱ

Ifȱ theȱ accessionȱ countriesȱ (Bulgaria,ȱ Estonia,ȱ Latvia,ȱ Lithuania,ȱ Malta,ȱ Poland,ȱ Romania,ȱ
Slovenia,ȱ Slovakia,ȱ Czechȱ Republic,ȱ Hungary,ȱ Cyprus),ȱ theȱ EFTAȱ countriesȱ (Iceland,ȱ
Liechtenstein,ȱNorway,ȱSwitzerland),ȱandȱTurkey,ȱBosniaȬHerzegovina,ȱCroatiaȱandȱYugoslaviaȱ
areȱ included,ȱ theȱnumberȱofȱ farmsȱbecomesȱ175,816ȱandȱ theȱ landȱunderȱorganicȱmanagementȱ
totalsȱ5.152.455ȱhectares.ȱ

AsȱforȱtheȱEuropeanȱmarketȱofȱorganicȱfoods,ȱthereȱhasȱbeenȱconsiderableȱgrowthȱinȱEuropeȱinȱ
recentȱyears.ȱCurrentlyȱalmostȱhalfȱofȱallȱorganicȱproductsȱworldwideȱareȱsoldȱinȱEurope.ȱThereȱ
isȱnoȱsignȱyetȱofȱanȱendȱtoȱthisȱincrease;ȱhoweverȱcompetitionȱbetweenȱtheȱcountriesȱofȱEuropeȱisȱ
growing.ȱ

Theȱmainȱdriversȱofȱ thisȱ steadyȱmarketȱgrowthȱareȱ theȱ commitmentȱofȱmanyȱ retailȱ chainsȱasȱ
wellȱasȱfavorableȱpolicyȱconditions.ȱȱ

SeveralȱEUȱregulationsȱunderȱAgendaȱ2000ȱconstituteȱtheȱreformȱofȱtheȱCommonȱAgriculturalȱ
Policyȱ(CAP)ȱofȱtheȱEuropeanȱUnionȱforȱtheȱperiodȱ2000ȱtoȱ2006.ȱWithȱtheȱRuralȱDevelopmentȱ
Regulationȱ (No.ȱ 1257/99)ȱ itȱ isȱpossibleȱ toȱ supportȱ organicȱ farmingȱwithȱ subsidiesȱ inȱ variousȱ
ways:ȱagroȬenvironmentȱprograms,ȱ investmentȱaid,ȱmarketingȱaid,ȱandȱ regionalȱdevelopmentȱ
andȱdemonstrationȱfarms.ȱPaymentȱratesȱdifferȱsubstantiallyȱfromȱcountryȱtoȱcountry.ȱȱ

TheȱaccomplishmentȱofȱtheȱRegionalȱPlanningȱforȱorganicȱagricultureȱinȱCampaniaȱcontributedȱ
toȱ theȱdetermination,ȱ inȱ theȱ lastȱyears,ȱofȱaȱstrongȱ increaseȱ inȱ theȱnumberȱofȱ farmsȱproducingȱ
throughȱthisȱmethodȱ(Figureȱ2).ȱȱ

 
 European and Italian maps with an indication of the Italian regions 
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Accordingȱtoȱtheȱdataȱrecordedȱbyȱtheȱregionalȱstatisticsȱoffice,ȱtheȱorganicȱfarmsȱincreasedȱfromȱ
376ȱinȱ1997ȱtoȱ1.752ȱinȱ2001.ȱInȱFiguresȱ3ȱandȱ4,ȱtheȱgeographicalȱdistributionȱofȱnumberȱofȱfarmsȱ
andȱUtilizedȱAgriculturalȱAreaȱ (UAA)ȱ inȱ theȱyearȱ2001ȱ forȱanyȱofȱ theȱCampaniaȱprovincesȱ isȱ
reported.ȱSalernoȱ isȱ theȱprovinceȱwhereȱ theȱorganicȱmethodȱ isȱmostȱwidespread.ȱ Inȱ fact,ȱbothȱ
theȱorganicȱUAAȱ (aboutȱ5.400ȱhectares)ȱandȱ theȱnumberȱofȱ farmsȱ (663)ȱ representȱ38%ȱofȱ theȱ
respectiveȱ regionalȱ totals.ȱ Inȱ thisȱ province,ȱ oliveȱ isȱ theȱmainȱ crop,ȱ followedȱ byȱ fodderȱ andȱ
cereals.ȱVegetablesȱpresentȱanȱunexpressedȱpotential,ȱinȱspiteȱofȱtheȱnationalȱmarketȱevolutionȱ
whichȱhasȱhadȱaȱmassiveȱincreaseȱinȱtheȱdemandȱofȱfreshȱorganicȱvegetableȱandȱfruitȱ[3].ȱ

Inȱ theȱ provinceȱ ofȱAvellinoȱ thereȱ areȱ 590ȱ organicȱ farms.ȱ Theȱmainȱ cropȱ isȱ chestnuts.ȱOnȱ aȱ
regionalȱscale,ȱtheyȱrepresentȱ34%,ȱwithȱanȱorganicȱUAAȱofȱaboutȱ4.800ȱhectares.ȱWithȱregardȱtoȱ
olives,ȱvines,ȱfreshȱfruitȱandȱhorticulture,ȱtheȱuseȱofȱorganicȱmethodsȱisȱlessȱfrequentȱ[4].ȱȱ

InȱtheȱprovinceȱofȱBeneventoȱthereȱareȱ181ȱorganicȱfarmsȱwithȱaȱUAAȱofȱaboutȱ1.600ȱhectares.ȱInȱ
thisȱprovinceȱtheȱmostȱwidespreadȱcultivationȱareȱcerealsȱandȱforagesȱwhileȱolivesȱandȱvinesȱareȱ
stillȱfarȱfromȱbeingȱcultivatedȱasȱorganicȱ[5].ȱ

Finally,ȱ thereȱ areȱ theȱprovincesȱofȱNaplesȱ andȱCaserta.ȱ Inȱ theȱ firstȱ theȱorganicȱ farmsȱ areȱ 77,ȱ
distributedȱonȱaȱUAAȱofȱaboutȱ300ȱhectares.ȱItȱisȱinterestingȱtoȱpointȱoutȱtheȱwideȱdiffusionȱofȱ
organicȱproductionȱmethodsȱforȱolivesȱandȱcitrusȱfruitsȱinȱtheȱPenisolaȱSorrentina.ȱInȱtheȱsecond,ȱ
instead,ȱ thereȱ areȱ 241ȱ organicȱ producers,ȱwithȱ aȱUAAȱ ofȱ aboutȱ 2.500ȱ hectares.ȱ Particularlyȱ
widespreadȱhereȱ isȱ theȱ chestnut,ȱencouragedȱbyȱ someȱ incentivesȱprovidedȱbyȱpreviousȱagroȬ
environmentalȱ measuresȱ (Reg.ȱ EECȱ 2078/92).ȱ Inȱ bothȱ provinces,ȱ theȱ surfaceȱ intendedȱ forȱ
vegetablesȱandȱfruitsȱisȱremarkableȱ[6].ȱ

Particularlyȱ interestingȱ isȱ theȱ comparisonȱbetweenȱ theȱdistributionȱofȱ arableȱ landȱ amongȱ theȱ
variousȱkindsȱofȱcultivationȱinȱ2001ȱandȱ2003.ȱTheȱmostȱimportantȱthingȱtoȱconsiderȱisȱthatȱthereȱ
areȱ twoȱ kindsȱ ofȱ cultivationȱ thatȱ takeȱ theȱ biggestȱ share:ȱ driedȱ fruitȱ andȱ olives.ȱAtȱ aȱ certainȱ
distance,ȱ butȱ withȱ considerableȱ land,ȱ thereȱ areȱ fodderȱ andȱ cerealsȱ andȱ atȱ theȱ end,ȱ withȱ aȱ
marginalȱrole,ȱthereȱareȱallȱtheȱotherȱkindsȱofȱcultivation.ȱComparedȱtoȱtheȱpreviousȱtwoȱyears,ȱ
theȱoilȱchainȱapparentlyȱlosesȱitsȱcentralityȱandȱisȱsubstituted,ȱinȱtermsȱofȱsurface,ȱbyȱdriedȱfruitȱ
thatȱincludesȱchestnuts,ȱhazelnutsȱandȱwalnuts.ȱȱ
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3. Actual tools of Common Agricultural Policy 

Publicȱsupportȱplaysȱaȱparticularlyȱsignificantȱroleȱforȱmanyȱfarms.ȱForȱthisȱreason,ȱweȱbelieveȱitȱ
isȱ importantȱ toȱoutlineȱ theȱobjectivesȱofȱ regionalȱpoliciesȱ regardingȱ theȱ agriculturalȱ sectorȱ asȱ
wellȱasȱsomeȱdetailsȱonȱtheȱamountȱofȱpaymentȱforȱeachȱcrop.ȱȱ
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Asȱ forȱ traditionalȱ agriculture,ȱ paymentsȱ providedȱ byȱ theȱ policiesȱ supportingȱ agriculturalȱ
marketsȱestablishedȱbyȱAGENDAȱ2000ȱwereȱconsidered.ȱ

Asȱ forȱ organicȱ agricultureȱ theȱ contributionȱ outlinedȱ inȱ �Measureȱ F�,ȱ Actionȱ A2ȱ �Organicȱ
Agriculture�,ȱinȱtheȱCampaniaȱRuralȱDevelopmentȱPlanȱwasȱtakenȱintoȱaccount.ȱ

Amongȱ theȱ policiesȱ supportingȱ agriculture,ȱ weȱ areȱ goingȱ toȱ analyseȱ theȱ CommonȱMarketȱ
Organizationȱ(CMO)ȱconcerningȱthoseȱcultivationsȱincludedȱinȱourȱsample:ȱCMOȬȱforȱseeding,ȱ
CMOȬȱoliveȱoil,ȱCMOȬȱtransformedȱfruitsȱandȱvegetables,ȱCMOȬȱtobaccoȱ(Tableȱ1).ȱ

 CMO subsidies per crop 

Subsidy 63 �/t 63 �/t + 344.5 �/ha 63 �/t 132,25 �/q oil 3,41 �/q 326 �/q dry product 

 

Theȱgovernmentȱofȱcommonȱsupportȱ forȱcornȱ isȱbasedȱonȱdirectȱpaymentsȱperȱhectare,ȱwhichȱ
areȱannualȱandȱdifferentiatedȱonȱaȱregionalȱscale.ȱThisȱmanagementȱprovidesȱaȱstartingȱamountȱ
(63ȱ�/t)ȱtoȱbeȱmultipliedȱforȱtheȱaverageȱreturnȱofȱcornȱ(expressedȱinȱt/ha)ȱwithinȱtheȱproductionȱ
areaȱwhereȱtheȱfarmȱapplyingȱforȱsubsidyȱisȱlocatedȱ[7].ȱȱ

Inȱ theȱ 1998/1999ȱ seedingȱ campaignȱ (1999/2000ȱ commercializationȱ campaign)ȱ theȱ reformȱ
regardingȱtheȱsupportȱmanagementȱforȱdurumȱwheatȱcameȱ intoȱeffectȱ(Reg.ȱEECȱno.ȱ2309/97).ȱ
Thisȱamendmentȱprovidesȱforȱtheȱgrantingȱofȱanȱextraȱaidȱ(344,50ȱ�/ha),ȱreservedȱtoȱthoseȱfarmsȱ
locatedȱ inȱoldȱproductionȱ areas,ȱ andȱ itȱ isȱ toȱbeȱ addedȱ toȱ theȱ aidȱperȱhectareȱ receivedȱ inȱ theȱ
contextȱofȱtheȱmoreȱgeneralȱCMOȱaidȱforȱcornȱ[7].ȱȱ

TheȱCMOȱoliveȱoilȱ isȱunderȱ transitoryȱadministrationȱsinceȱ theȱ1998/1999ȱcampaign.ȱRecently,ȱ
thanksȱ toȱReg.ȱEECȱ1513/2001,ȱ theȱEuropeanȱCommissionȱextendedȱ thisȱsystemȱ tillȱ theȱendȱofȱ
theȱ2003/2004ȱcampaign.ȱTheȱaidȱtoȱthisȱkindȱofȱproductionȱ(132.25ȱ�/q.leȱofȱoil)ȱcontributesȱtoȱ
formingȱ aȱ fairȱ incomeȱ forȱproducers,ȱ allottedȱ inȱ accordanceȱwithȱ theȱquantityȱofȱoilȱ actuallyȱ
produced.ȱ

Theȱ systemȱ inȱ supportȱ ofȱmodifiedȱ fruitȱ andȱ vegetableȱ basedȱ productsȱ providesȱ anȱ aidȱ toȱ
tomatoȱproductionȱpaidȱtoȱproducerȱorganizations,ȱwhoseȱfinalȱbeneficiariesȱareȱtheȱagriculturalȱ
producers.ȱThisȱaidȱ isȱdefinedȱ inȱaccordanceȱwithȱtheȱweightȱofȱtheȱrawȱmaterials,ȱasideȱfromȱ
theȱfinalȱproductȱwhichȱwillȱbeȱobtainedȱ(3.41ȱ�/q.le).ȱȱ

Asȱ forȱ theȱCMOȱ tobacco,ȱ itȱ helpsȱ producersȱ thatȱ areȱ subordinatedȱ toȱ aȱ cultivationȱ contractȱ
betweenȱ theȱ farmerȱ andȱ theȱ transformingȱ firm.ȱ Theȱ assistanceȱ consistsȱ ofȱ aȱ fixedȱ part,ȱ aȱ
changeableȱ oneȱ �ȱ betweenȱ 35%ȱ andȱ 45%ȱ ofȱ theȱ totalȱ aidȱ calculatedȱ inȱ accordanceȱwithȱ theȱ
varietyȱ ofȱ theȱ productȱ �ȱ andȱ aȱ specificȱ one.ȱWithȱ regardȱ toȱ ourȱ sampleȱ ofȱ farms,ȱ thisȱ aidȱ
amountsȱtoȱ326ȱ�/q.leȱofȱdriedȱproduct,ȱconsideringȱtheȱvarietyȱandȱtheȱyieldȱwithinȱtheȱareaȱinȱ
whichȱtheȱfarmȱisȱlocated.ȱȱ

Whenȱ consideringȱ theȱ introductionȱ ofȱ theȱ organicȱ productionȱ system,ȱ weȱ haveȱ takenȱ intoȱ
considerationȱtheȱintegrationȱprovidedȱforȱbyȱtheȱ2000/2006ȱCampaniaȱRDP.ȱTheȱlatterȱpursuesȱ
twoȱmainȱpriorities:ȱlocalȱdevelopmentȱandȱnaturalȱresources.ȱ�MeasureȱF�,ȱAgriȬenvironmentalȱ
Measures,ȱ isȱ includedȱ onlyȱ inȱ theȱ latterȱ andȱ itȱ isȱ orientedȱ toȱ reducingȱ chemicalȱ inputsȱ inȱ
agriculture.ȱ �Measureȱ F�ȱ providesȱ forȱ theȱ paymentȱ ofȱ aȱ premiumȱ toȱ thoseȱ farmersȱ whoȱ
voluntarilyȱconvertȱtoȱproductionȱmethodsȱcompatibleȱwithȱenvironmentalȱguardianship.ȱSuchȱ
aȱpremiumȱisȱgivenȱannuallyȱforȱtheȱwholeȱcommittmentȱperiod.ȱ
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AgriȬenvironmentalȱmeasuresȱgroupȱactionsȱinȱsupportȱofȱtheȱproductionȱmethodsȱcompatibleȱ
withȱenvironmentȱguardianshipȱandȱtheȱpreservationȱofȱnaturalȱresources.ȱTheȱimplementationȱ
ofȱtheseȱactionsȱimpliesȱtheȱadoptionȱofȱspecificȱtechniques:ȱActionȱ1ȱ�IntegratedȱFarming�,ȱandȱ
Actionȱ2ȱ�OrganicȱFarming�.ȱAsȱforȱorganicȱandȱintegratedȱfarming,ȱtheȱCampaniaȱregionȱhasȱ
allocated,ȱforȱtheȱyearȱ2003,ȱtheȱamountȱofȱ�ȱ20,480,000.ȱȱ

Atȱpresent,ȱ itȱ isȱnotȱpossibleȱ toȱdistinguishȱ theȱamountsȱdestinedȱ forȱ theȱ twoȱactionsȱ (organicȱ
andȱintegratedȱagriculture)ȱasȱitȱwillȱbeȱdoneȱsuccessively,ȱthatȱisȱwhenȱpaymentsȱareȱdelivered.ȱ
InȱorderȱtoȱreachȱtheȱapplicationȱofȱtheȱagroȬenvironmentalȱmeasure,ȱtheȱregionalȱterritoryȱwasȱ
dividedȱintoȱthreeȱsystems.ȱInȱtheȱenclosureȱtoȱtheȱDRP,ȱthereȱisȱaȱlistȱofȱtheȱtownsȱbelongingȱtoȱ
everyȱsingleȱsystem.ȱAsȱweȱconsiderȱ theȱconversionȱtoȱ theȱorganicȱ technique,ȱweȱareȱgoingȱ toȱ
focusȱhereȱonȱActionȱ 2.ȱTheȱ latterȱpursuesȱ theȱobjectiveȱofȱ stimulatingȱ theȱuseȱofȱ cultivationȱ
methodsȱwhichȱeliminateȱtheȱusageȱofȱsyntheticȱchemicalȱsubstancesȱthroughȱtheȱ introductionȱ
orȱ theȱkeepingȱofȱorganicȱproductionȱsystemsȱasȱdefinedȱ inȱReg.ȱEECȱ2092/91ȱandȱ successiveȱ
modificationsȱandȱintegrations.ȱAnȱadditionalȱobjectiveȱisȱtheȱincreaseȱinȱtheȱnumberȱofȱorganicȱ
farmsȱinȱorderȱtoȱsatisfyȱtheȱgrowingȱdemandȱofȱorganicȱproductsȱfromȱtheȱmarket.ȱInȱTableȱ2,ȱ
contributionsȱprovidedȱforȱbyȱtheȱCampaniaȱDPRȱforȱtheȱcultivationsȱpresentȱinȱourȱsampleȱareȱ
reported.ȱȱ

 Subsidies of the Rural Development Plan for Campania per crop (values in �/ha) 

Subsidy 182 182 182 
525**  
582*** 

542 542 
900* 

813*** 

834 

 
600 813 900 

* System 1; ** System 2; *** System 3. 

4. Sampling technique and structural features of farms 

Theȱ performanceȱ evaluationȱ ofȱ organicȱ agriculturalȱ producersȱ inȱ Campaniaȱ wasȱ doneȱ byȱ
analysingȱ theȱcharacteristicsȱandȱ theȱeconomicȱresultsȱobtainedȱbyȱsomeȱrepresentativeȱ farms,ȱ
underȱ theȱ assumptionȱ thatȱ inȱ theȱ sameȱ farmȱ eitherȱ theȱ traditionalȱorȱorganicȱprocessȱ canȱbeȱ
performed.ȱOneȱofȱtheȱaimsȱofȱthisȱworkȱ isȱtoȱvalueȱtheȱcurrentȱEUȱorganicȱpolicyȱinȱtermsȱofȱ
interventionȱ efficiency.ȱ Forȱ thisȱ reason,ȱ weȱ selectedȱ aȱ sampleȱ ofȱ farmsȱ withinȱ theȱ wholeȱ
populationȱofȱfarmsȱ inȱCampania,ȱwithoutȱmakingȱanyȱaȱprioriȱdistinctionȱbetweenȱtraditionalȱ
andȱorganicȱagriculture.ȱȱ

Theȱbasicȱ ideaȱ isȱ toȱverifyȱunderȱwhichȱ technologicalȱandȱeconomicȱ conditionȱandȱ forȱwhichȱ
typeȱofȱfarmȱ itȱcanȱbeȱprofitableȱtoȱconvertȱtoȱorganic,ȱandȱtoȱwhatȱextentȱtheȱCampaniaȱRDPȱ
linesȱupȱwithȱtheȱstatedȱobjectives.ȱItȱseemedȱevidentȱthatȱtheȱonlyȱindictableȱchoiceȱwasȱtoȱstartȱ
fromȱconventionalȱ farms,ȱsoȱasȱ toȱsupposeȱaȱ firmȱdecisionalȱscenerios,ȱ inȱconsiderationȱofȱ theȱ
organicȱsupportingȱpoliciesȱ inȱ force,ȱunderȱ theȱpresentȱandȱmoreȱ likelyȱ technicalȱexpectationsȱ
resultingȱfromȱtheȱconversion,ȱandȱunderȱtheȱcurrentȱmarketȱconditions.ȱȱ

Theȱprocedureȱfollowedȱ ledȱtoȱtheȱcreationȱofȱfarmȱmodelsȱthroughȱtheȱdefinition,ȱonȱtheȱoneȱ
hand,ȱofȱtheȱsetȱofȱequipmentȱ(suchȱasȱlandȱandȱworkingȱcapital,ȱfamilyȱandȱextraȬfamilyȱwork)ȱ
and,ȱonȱ theȱotherȱhand,ȱ theȱproductionȱ technologiesȱusedȱ inȱanyȱscenerio.ȱWeȱsupposedȱ that,ȱ
whenȱ convertingȱ toȱ organicȱ agriculture,ȱ landȱ capitalȱ andȱ availabilityȱ ofȱ familyȱworkȱ shouldȱ
remainȱ stationaryȱwhileȱ theȱ equipment,ȱ suchȱ asȱmachineryȱ andȱ agriculturalȱ toolsȱ asȱwellȱ asȱ
extraȬfamilyȱwork,ȱshouldȱvaryȱinȱaccordanceȱtoȱtheȱtechnicalȱneedsȱresultingȱtheȱconversion.ȱ
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Firstȱofȱall,ȱweȱindividualizeȱfarmȱcategoriesȱthatȱmostȱwidelyȱrepresentȱtheȱregionalȱproductionȱ
pattern.ȱ Inȱ orderȱ toȱ individuateȱ theȱ representativeȱ agriculturalȱ systems,ȱweȱ referredȱ toȱ theȱ
theoreticalȱsample,ȱelaboratedȱbyȱISTATȱduringȱtheȱselectionȱofȱtheȱsampleȱforȱcollectingȱfarmsȱ
forȱ theȱ Farmȱ Accountancyȱ DataȱNetworkȱ (FADN)ȱ inȱ 2003.ȱ ISTATȱ drewȱ aȱ randomȱ sampleȱ
amongȱallȱtheȱfarmsȱcollectedȱduringȱtheȱ2000ȱagriculturalȱcensus.ȱTheȱonlyȱtieȱsetȱbyȱtheȱISTATȱ
isȱthatȱtheyȱmustȱrepresentȱtheȱfiveȱprovincesȱinȱCampania.ȱ

TheȱISTATȱclassificationȱprovidesȱforȱtypologicalȱfeaturesȱandȱpresentsȱaȱgroupȱaggregationȱofȱ
theȱfarmsȱinȱanyȱprovince.ȱTheseȱgroupsȱareȱdefinedȱinȱaccordanceȱwithȱtheȱtypeȱofȱfarmingȱ(TF)ȱ
andȱtheȱeconomicȱsizeȱ(ESU)ȱ(Tableȱ3).ȱ

 Sample of farms per European Size Unit and Type of Farming[7]  
(RAS studies are bordered)  

<4 4 - 16 16 - 40 >40 

Specialist cereals, oilseed and protein crops 17 4 1 

General field cropping and mixed cropping 15 16 

Specialist horticulture 15 

Specialist vineyards 13 12 2 1 

Specialist fruit and citrus fruit 16 19 

Specialist olives 14 4 

Various permanent crops combined 4 9 

Specialist dairying 5 34 19 54 

Specialist cattle-rearing and fattening 4 4 2 0 

Cattle-dairying, rearing and fattening combined 1 3 1 1 

Sheep, goats and other grazing livestock 10 14 3 1 

Specialist granivores 5 3 1 3 

Mixed cropping 37 19 5 9 

Mixed livestock 1 7 1 0 

Field crops grazing livestock combined 3 12 8 2 

Various crops and livestock combined  1  1 

Mixed livestock granivores with various livestock 1   0 

ISTAT, 2000 

Thoseȱ farmsȱ belongingȱ toȱ aȱ certainȱ typology,ȱ identifiedȱ byȱ theȱ �TF�ȱ parametersȱ andȱ �ESU�ȱ
classes,ȱwithinȱ theȱ sameȱprovince,ȱhaveȱbeenȱconsideredȱhomogeneousȱnotȱonlyȱ forȱ theȱ sameȱ
typeȱandȱ theȱeconomicȱsizeȱdefinedȱwithinȱ theȱsameȱperiod,ȱbutȱalsoȱforȱ theȱsetȱofȱequipmentȱ
andȱ theȱ productionȱ technologies.ȱAmongȱ theȱ ISTATȱ selectedȱ typologies,ȱweȱ haveȱ excludedȱ
thoseȱ�TF�ȱwithȱ livestockȱbreedingsȱ(fromȱtheȱ�TF�ȱn°.ȱ41ȱtoȱ90).ȱThisȱwasȱforȱtwoȱreasons:ȱ1)ȱ
organicȱlivestockȱisȱnotȱincludedȱinȱtheȱRDP;ȱ2)ȱtheȱpossibleȱalternativeȱtechniquesȱforȱorganicȱ
livestockȱareȱnotȱ clearȱenough,ȱ sinceȱ theȱ communityȱ regulationȱ regardingȱ thisȱ subjectȱ isȱveryȱ
recent.ȱ

Weȱhaveȱ individuatlisedȱ forȱanyȱprovince,ȱ theȱmoreȱrelevantȱ typologiesȱandȱ linkedȱ themȱ toȱaȱ
representativeȱ agriculturalȱ systemȱ (RAS).ȱWeȱ choseȱ thisȱmethodȱ inȱ orderȱ toȱ coverȱ asȱmuchȱ
regionalȱUAAȱasȱpossible.ȱWeȱexcludedȱthoseȱ�RAS�ȱwhoseȱaverageȱ�ESU�,ȱresultingȱfromȱtheȱ
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FADNȱ data,ȱwasȱ lessȱ thanȱ 2.ȱAsȱ aȱ consequence,ȱ theȱ numberȱ ofȱ typologies,ȱ chosenȱ forȱ anyȱ
province,ȱvariesȱinȱrelationȱtoȱtheȱproductionȱdiversificationȱdegreeȱofȱagriculture.ȱ

Inȱorderȱtoȱgoȱbackȱfromȱtheȱsampleȱtoȱallȱtheȱselectedȱfarms,ȱweȱhaveȱcalculatedȱtheȱweightȱofȱ
theȱ singleȱ �RAS�ȱ asȱ aȱpercentageȱ ofȱ theȱ farmsȱwithinȱ theȱ singleȱ systemsȱ onȱ theȱ totalȱ ofȱ theȱ
ISTATȬINEAȱsampleȱfarms.ȱByȱapplyingȱtheseȱpercentagesȱtoȱtheȱnumberȱofȱfarmsȱinȱCampaniaȱ
(ISTAT,ȱ2000),ȱweȱobtainedȱtheȱnumberȱofȱfarmsȱclassifiedȱperȱ�TF�ȱandȱ�ESU�ȱ(Tableȱ4).ȱTheȱ
UAAȱofȱ theȱ representativeȱ systemsȱasȱwellȱasȱ theȱcultivationsȱ inȱ theȱsingleȱ�RAS�ȱhaveȱbeenȱ
classifiedȱbyȱusingȱtheȱFADNȱdataȱbankȱofȱtheȱpastȱthreeȱavailableȱyearsȱ(fromȱ1999ȱtoȱ2001).ȱȱ

 Number of farms in Campania per TF and ESU[7] (Total farms in Campania are 248,931, 
RAS studies are bordered) 

TF <4 4-16 16-40 >40 Total

Specialist cereals, oilseed and protein crops 4,497       2,645    1,058     265          8,465      

General field cropping and mixed cropping 16,401   16,666  3,968     4,233       41,268    

Specialist horticulture 3,968       7,672    7,407    25,131   44,178    

Specialist vineyards 3,439       3,174     529        265          7,407      

Specialist fruit and citrus fruit 9,788      16,666  4,233     5,026       35,713    

Specialist olives 12,962   3,704     1,058     265         17,989    

Various permanent crops combined 8,994      8,730    1,058     2,381       21,163    

Specialist dairying 1,323       8,994     5,026     14,285     29,628    

Specialist cattle-rearing and fattening 1,058       1,058     529        -           2,645      

Cattle-dairying, rearing and fattening combined 265          794        265        265          1,587      

Sheep, goats and other grazing livestock 2,645       3,704     794        265          7,407      

Specialist granivores 1,323       794        265        794          3,174      

Mixed cropping 9,788       5,026     1,323     2,381       18,518    

Mixed livestock 265          1,852     265        -           2,381      

Field crops grazing livestock combined 794          3,174     2,116     529          6,613      

Various crops and livestock combined -           265        -         265          529          

Mixed livestock granivores with various livestock 265          -         -         -           265          

Total 77,774 84,917 29,893 56,347   248,931  

Our elaborations on ISTAT, 2000

ESU classes

 
 

Furthermore,ȱ thisȱ dataȱ bankȱ providedȱ theȱ necessaryȱ informationȱ toȱ defineȱ aȱ preliminaryȱ
hypothesisȱ concerningȱ theȱ issueȱ ofȱ otherȱ farmȱ factorsȱ suchȱ asȱ machineryȱ dimensionȱ andȱ
availabilityȱ ofȱ familyȱwork,ȱ asȱwellȱ asȱ landȱ productionȱ destination.ȱ Sinceȱ theȱ FADNȱ farmsȱ
numberȱperȱclassȱofȱ�TF�/�ESU�ȱisȱsometimesȱreduced,ȱtheȱhypothesisȱofȱaȱ�RAS�,ȱdefinedȱ inȱ
accordanceȱwithȱthisȱinformation,ȱwasȱthenȱverifiedȱbyȱinterviewingȱsomeȱexpertsȱinȱeveryȱarea.ȱ
Theȱ numberȱ ofȱ farms,ȱ someȱ structuralȱ featuresȱ andȱ theȱ productiveȱ layoutȱ ofȱ theȱ farmsȱ isȱ
indicatedȱinȱTableȱ5.ȱ

Onceȱ theȱ informationȱ regardingȱ theȱ �RAS�ȱwasȱdefined,ȱ aȱdirectȱ interviewȱ atȱ 50ȱ farmsȱwasȱ
carriedȱoutȱ inȱorderȱ toȱ collectȱ theȱ farmyȱ family�sȱ characteristicsȱasȱwellȱasȱ theȱmoreȱ frequentȱ
agriculturalȱ structuresȱ withinȱ theȱ areasȱ underȱ study.ȱMoreover,ȱ someȱ detailedȱ informationȱ
aboutȱtheȱcultivationȱtechniquesȱusedȱwasȱcollected.ȱDataȱundergoneȱexperts�ȱ judgmentȱeitherȱ
toȱverifyȱ theȱ informationȱ collectedȱorȱ toȱ setȱ alternativeȱ cultivationȱ techniques.ȱTheȱ �RAS�ȱ soȱ
obtainedȱdoȱnotȱ identifyȱ realȱ farms,ȱbutȱareȱ ratherȱaȱmockȱcreation,ȱeitherȱ inȱ termsȱofȱ factorsȱ
involvedȱ inȱtheȱproductionȱprocessȱorȱofȱproductionȱtechnologies.ȱThisȱsuppositionȱwasȱdone,ȱ
asȱstatedȱearlier,ȱbyȱusingȱstatisticalȱinformationȱ(ISTAT,ȱINEA,ȱFADN)ȱintegratedȱbyȱtheȱfieldȱ
questionnaireȱandȱsomeȱexperts�ȱinterviews.ȱ
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 Features of 12 RAS studied 

Farm Code ESU classes Province TF Attitude UAA (Ha) Crops (Ha) LU

AV12_416 4-16 AV

(12) Specialist 

cereals, oilseed and 

protein crops

steep 17.7 durum wheat (8,85), oats (8,85) 1.5

CE14_4 <4 CE

(14) General field 

cropping and mixed 

cropping

plain 2.75
oats (0,76), maize (1,68), tomato 

(0,31)
1

BN14_416 4-16 BN

(14) General field 

cropping and mixed 

cropping

slightly 

steep
4.97

durum wheat (1,06), maize (0,75), 

tomato (0,92), tobacco (1,67), olives 

(0,57)

1.4

SA20_40 >40 SA
(20) Specialist 

horticulture
plain 3.63

tomato (0,32), peach (0,37), broccoli 

(0,49), cauliflower (0,49), fennel 

(0,65), lettuce (0,65), strawberry 

(0,66)

1.7

CE20_1640 16-40 CE
(20) Specialist 

horticulture
plain 0.62

tomato (0,21), fennel (0,2), lettuce 

(0,21)
1.3

NA20_416 4-16 NA
(20) Specialist 

horticulture
plain 0.5

tomato (0,11), prickly lettuce (0,15), 

lettuce (0,24)
0.8

CE32_4 <4 CE
(32) Specialist 

vineyards
plain 0.93 peach (0,21), apricot (0,72) 0.8

SA32_416 4-16 SA
(32) Specialist 

vineyards

slightly 

steep
3.08

peach (1,45), apricot (1,08), hazelnut 

(0,55)
1

SA33_4 <4 SA
(33) Specialist 

olives

slightly 

steep
2.01 olives (2,01) 1.1

BN33_40 >40 BN
(33) Specialist 

olives
steep 4.02 olives (4,02) 1.7

BN34_4 <4 BN
(34) Specialist fruit 

and citrus fruit

slightly 

steep
1.33 olives (0,98), vines (0,35) 1

AV34_416 4-16 AV
(34) Specialist fruit 

and citrus fruit
steep 4.64

olives (1,88), vines (2,19), hazelnut 

(0,57)
1.3

 
 

5. Method of analysis and results 

Theȱmethodȱofȱanalysisȱusedȱwasȱbasedȱonȱaȱmulticriteriaȱapproach.ȱThreeȱdifferentȱcriteriaȱ
wereȱtakenȱintoȱaccountȱforȱevaluatingȱtheȱCampaniaȱRuralȱDevelopmentȱPlanȱorganicȱmeasure:ȱ
economic,ȱenvironmentalȱandȱpublicȱexpensesȱfeasibility.ȱAȱmulticriteriaȱapproachȱwasȱneededȱ
becauseȱtheȱthreeȱcriteriaȱinvolvedȱareȱconflicting,ȱinȱtheȱsenseȱthatȱitȱisȱnotȱpossibleȱtoȱ
simultaneouslyȱachieveȱtheȱoptimalȱlevelȱofȱeach.ȱTheȱgeneralȱstructureȱofȱourȱmulticriteriaȱ
modelȱcanȱbeȱsummarizedȱbyȱtheȱfollowingȱschemeȱ(Figureȱ5):ȱȱ

     - Min Public Expense

EQUI TY     ENVI RONMENT
   - Max n° of  f ar ms conver ted  - Min EPRI P

EFFI CI ENCY

 
 General structure of the multicriteria model 
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Theȱ threeȱ objectivesȱ aboveȱ canȱ beȱ consideredȱ asȱ attributesȱ ofȱ theȱ decisionȱ makers�ȱ utilityȱ
function:ȱȱ

Uȱ=ȱU(MaxȱFarmȱNetȱRevenue,ȱMinȱEnvironmentalȱImpact,ȱMinȱPublicȱExpense).ȱ

Maximumȱutilityȱcomesȱ fromȱ theȱ simultaneousȱachievementȱofȱ theȱmaximumȱpossibleȱutilityȱ
obtainedȱ fromȱeachȱofȱ theȱ criteriaȱofȱ theȱutilityȱ function.ȱOfȱ course,ȱ someȱdegreeȱofȱ tradeȬoffȱ
betweenȱ eachȱ ofȱ theȱ criteriaȱ inȱ theȱ utilityȱ functionȱwillȱ occur.ȱ Therefore,ȱ aȱmultipleȬcriteriaȱ
optimizationȱ frameworkȱ isȱnecessaryȱwhichȱallowsȱ forȱchoiceȱamongȱdifferentȱobjectives.ȱTheȱ
tradeȬoffȱmadeȱwillȱdependȱuponȱtheȱpolicyȱmakersȱpreferences.ȱ

Inȱorderȱtoȱreachȱtheȱoptimalȱ levelȱofȱeachȱofȱtheȱobjectiveȱtakenȱ intoȱaccountȱaȱmixedȱ integerȱ
programmingȱmodelȱwasȱbuilt[8]:ȱ

ȱ Optimal Z = f(Obj1, Obj2, Obj3) ȱ
whereȱObj1ȱ(MaxȱFarmȱNetȱRevenue)ȱisȱ

ȱ
∑∑ ∀=

i j

jiji
x

jiXFNRTFNRMAX ,* ,,

ȱ ȱ
whereȱTFNRȱ isȱTotalȱFarmȱNetȱRevenue;ȱFNRȱ isȱ theȱFarmȱNetȱRevenueȱperȱeachȱRASȱ (i)ȱandȱ
eachȱstateȱofȱproductionȱ(jȱisȱeitherȱconventionalȱorȱorganic);ȱandȱXȱisȱhectaresȱofȱproduction.ȱ

Obj2ȱ(MinȱEnvironmentalȱImpact)ȱis:ȱ

ȱ
∑∑ ∀=

i j

jiji
x

jiXIMPTIMPMIN ,* ,,

ȱ
whereȱTIMPȱisȱTotalȱEnvironmentalȱImpact;ȱIMPȱisȱtheȱEnvironmentalȱImpactȱperȱeachȱRASȱ(i)ȱ
andȱeachȱstateȱofȱproductionȱ(jȱisȱeitherȱconventionalȱorȱorganic).ȱ

Obj3ȱ(MinȱPublicȱExpense)ȱis:ȱ

ȱ
∑∑ ∀=

i j

jiji
x

jiXEXPENSETEXPENSEMIN ,* ,,

ȱ
whereȱ TEXPENSEȱ isȱ Totalȱ Publicȱ Expenseȱ forȱ organicȱ production;ȱ EXPENSEȱ isȱ theȱ Publicȱ
ExpenseȱforȱorganicȱproductionȱperȱeachȱRASȱ(i).ȱInȱthisȱmodelȱtheȱvectorȱofȱpublicȱexpenseȱforȱ
conventionalȱfarmsȱisȱnil.ȱ

Eachȱobjectiveȱwasȱsolvedȱseparatelyȱtoȱreachȱanȱoptimalȱsolutionȱforȱeachȱcriterionȱconsidered.ȱ
Theyȱwereȱsubjectȱtoȱtheȱfollowingȱconstrains:ȱȱ

ȱ
( )∑∑ ≤⋅

i j

kjijik bXa

ȱ (1)ȱ

ȱ
∑∑ ⋅−=

i j

jji YMX0

ȱ (2)ȱ

ȱ
∑≥

j

jY1

ȱ (3)ȱ

ȱ
10

0

orY

X

j

ji

=

≥

ȱ (4)ȱ

ȱ
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whereȱequationȱ1ȱrepresentsȱtheȱkȱtechnicalȱcoefficientȱconstraints,ȱwhileȱequationsȱ2ȱtoȱ4ȱserveȱ
toȱ makeȱ theȱ modelȱ chooseȱ betweenȱ conventionalȱ orȱ organicȱ production.ȱ aijȱ representsȱ theȱ
technicalȱ coefficientȱ ofȱ theȱ kthȱ resourceȱ available;ȱ bkȱ indicatesȱ theȱ availableȱ amountȱ ofȱ theȱ kthȱ
resource;ȱMȱ isȱ aȱ sufficientlyȱ largeȱ scalar;ȱ inȱ thisȱ caseȱMȱ isȱ landȱ availableȱ perȱ eachȱ RAS;ȱ Yjȱ
indicatesȱaȱbinaryȱvariableȱindexedȱonȱtheȱ�conventionalȱorȱorganic�ȱset.ȱ

Onceȱtheȱmodelȱwasȱrunȱoptimisingȱeachȱcriterion,ȱaȱsetȱofȱoptimalȱbutȱconflictingȱsolutionȱwasȱ
found.ȱInȱthisȱcontextȱaȱmultiȬobjectiveȱapproachȱwasȱimplementedȱtoȱhelpȱchooseȱamongȱsetȱofȱ
efficientȱsolutions.ȱSuchȱmethodologyȱallowsȱtoȱreachȱtheȱbestȱcompromiseȱsolutions,ȱinsteadȱofȱ
theȱ�best�ȱsolution,ȱamongȱthoseȱParetoȱefficient.ȱCompromiseȱProgramming[9]ȱchoicesȱamongȱ
solutionsȱwithȱreferenceȱtoȱanȱidealȱpointȱwhichȱisȱdeterminedȱbyȱtheȱoptimalȱvaluesȱofȱseparateȱ
objectivesȱ asȱ calculatedȱ above.ȱ Anȱ idealȱ solutionȱ wouldȱ includeȱ theȱ optimalȱ levelȱ ofȱ eachȱ
objective.ȱȱ

Sinceȱtheȱidealȱpointȱisȱunfeasibleȱbyȱconstruction,ȱtheȱoptimalȱelement,ȱorȱcompromiseȱsolution,ȱ
isȱgivenȱbyȱ theȱefficientȱsolutionȱclosestȱ toȱ theȱ idealȱpoint,ȱasȱmeasuredȱbyȱZeleny�sȱAxiomȱofȱ
Choice[10].ȱ Becauseȱ conflictingȱ objectivesȱmakeȱ anȱ idealȱ unfeasible,ȱ aȱ compromiseȱ solutionȱ
mustȱbeȱ soughtȱ fromȱ theȱ efficientȱorȱ compromiseȱ setȱ thatȱ isȱ inȱ someȱ senseȱ theȱ closestȱ toȱ theȱ
ideal[11].ȱTheseȱdistancesȱareȱmeasuredȱusingȱvariousȱmetricsȱandȱdifferentȱweightsȱtoȱindicateȱ
theȱrelativeȱimportanceȱofȱeachȱobjective.ȱȱ

Compromiseȱ solutionsȱareȱ foundȱbyȱ calculatingȱ theȱdistancesȱbetweenȱ eachȱ solutionȱ andȱ theȱ
idealȱpoint.ȱTheȱdegreeȱofȱproximityȱdj,ȱbetweenȱtheȱjthȱobjectiveȱandȱitsȱideal,ȱisȱgivenȱby:ȱ

ȱ djȱ=ȱZj*ȬZj(x)ȱ

ifȱtheȱjthȱobjectiveȱisȱbeingȱmaximized,ȱorȱ

ȱ djȱ=ȱZj(x)ȬZj*ȱ

ifȱtheȱ jthȱobjectiveȱisȱbeingȱminimizedȱwhereȱZj*ȱdenotesȱtheȱidealȱvalueȱofȱtheȱgivenȱobjective.ȱ
Theȱdegreesȱofȱproximityȱbetweenȱtheȱdifferentȱobjectivesȱandȱtheȱidealȱvaluesȱareȱthenȱaddedȱ
inȱaȱcompositeȱdistanceȱfunction.ȱ

Sinceȱ theȱunitsȱ ofȱmeasureȱ ofȱdifferentȱ objectivesȱ areȱ quiteȱ oftenȱdifferent,ȱ itȱ isȱ necessaryȱ toȱ
normalizeȱ theȱdegreesȱ ofȱproximityȱ inȱ orderȱ toȱ facilitateȱ comparisonsȱ acrossȱ objectives.ȱThisȱ
problemȱ canȱ beȱ resolvedȱ byȱ usingȱ relativeȱ ratherȱ thanȱ absoluteȱ deviations.ȱ Theȱ degreeȱ ofȱ
proximityȱisȱgivenȱby:ȱ

ȱ

( )
d

Z Z x

Z Z
j

j j

j j

=
−

−

*

*

* ȱ
whereȱ Z*jȱ isȱ theȱ nadirȱ (orȱ antiȬideal)ȱ pointȱ forȱ theȱ jthȱ objective.ȱ Theȱ normalizedȱ degreeȱ ofȱ
proximityȱ variesȱ fromȱ 0ȱ toȱ 1;ȱ therefore,ȱ whenȱ anȱ objectiveȱ reachesȱ itsȱ idealȱ theȱ degreeȱ ofȱ
proximityȱisȱzero,ȱwhileȱitȱisȱ1ȱwhenȱanȱobjectiveȱreachesȱitsȱantiȬideal.ȱ

Theȱnormalizedȱdegreeȱofȱproximityȱcanȱalsoȱbeȱconsideredȱasȱaȱmeasureȱofȱtheȱpercentageȱofȱ
attainmentȱofȱanȱobjectiveȱwithȱreferenceȱtoȱitsȱidealȱvalue.ȱ

Toȱmeasureȱ theȱdistanceȱ betweenȱ everyȱ solutionȱ andȱ itsȱ idealȱpoint,ȱ theȱ followingȱ familyȱofȱ
distanceȱmetrics,ȱlabelledȱLp,ȱmayȱbeȱused:ȱ
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ȱ
whereȱwjȱweighsȱtheȱimportanceȱofȱtheȱdiscrepancyȱbetweenȱtheȱjthȱobjectiveȱandȱtheȱidealȱpoint.ȱ
Inȱotherȱwords,ȱwjȱmeasuresȱ theȱrelativeȱ importanceȱofȱ theȱ jthȱobjectiveȱ inȱaȱgivenȱsituationȱofȱ
choice.ȱ

Inȱorderȱtoȱchooseȱtheȱbestȱcompromiseȱsolution,ȱtheȱfamilyȱofȱdistanceȱfunctionsȱcanȱbeȱappliedȱ
toȱ aȱ setȱ ofȱ alternativeȱ efficientȱ andȱ feasibleȱ solutions.ȱ Inȱ thisȱway,ȱ theȱ alternativeȱwithȱ theȱ
smallestȱvalueȱ forȱLp(w)ȱwillȱbeȱ theȱbestȱ compromiseȱ solutionȱ amongȱ theȱonesȱ available,ȱ forȱ
selectedȱvaluesȱofȱ theȱparametersȱPȱandȱw.ȱParameterȱPȱcanȱbeȱconsideredȱasȱaȱweightȱofȱ theȱ
deviationsȱ accordingȱ withȱ theirȱ magnitude.ȱ Likewise,ȱ wjȱ becomesȱ theȱ weightȱ forȱ differentȱ
deviationsȱwhichȱ indicatesȱ theȱ relativeȱ importanceȱofȱ theȱobjectives.ȱForȱdifferentȱvaluesȱofȱPȱ
andȱwjȱdifferentȱcompromiseȱsolutionsȱmayȱbeȱchosen.ȱWhenȱ threeȱobjectivesȱareȱconsidered,ȱ
onlyȱL1,ȱL2ȱandȱLinf=L3ȱmetricsȱcanȱbeȱusedȱ toȱcalculateȱ theȱbestȱcompromiseȱpointȱamongȱ theȱ
onesȱinȱtheȱcompromiseȱset[12].ȱȱ

5.1 The economic criterion 

Forȱeconomicȱcriterion,ȱtheȱmaximizationȱofȱnetȱfarmȱrevenueȱwasȱintendedȱinȱeachȱofȱtheȱRASȱ
takenȱintoȱaccount.ȱSinceȱitȱwasȱnotȱpossibleȱtoȱassociateȱaȱspecificȱvalueȱtoȱland,ȱandȱfamilyȱandȱ
entrepreneurȱlabour,ȱtheȱfarmȱnetȱrevenueȱremuneratesȱtheseȱthreeȱfactorsȱ(FarmȱNetȱRevenueȱ�ȱ
FNR).ȱFNRȱwasȱcalculatedȱperȱRASȱ inȱ theȱ sampleȱunderȱ theȱhypothesisȱofȱconventionalȱand,ȱ
alternatively,ȱ organicȱ productionȱ technology.ȱ Then,ȱ aȱ comparisonȱ ofȱ theȱ twoȱ alternativeȱ
economicȱ performancesȱ wasȱ performed.ȱ Inȱ orderȱ toȱ calculateȱ theȱ economicȱ resultsȱ ofȱ theȱ
selectedȱ RASȱ and,ȱ then,ȱ toȱ performȱ theȱ followingȱ simulations,ȱ theȱ Bilagro1ȱ softwareȱ wasȱ
utilized.ȱ Itȱ implementsȱ theȱ classicalȱ calculationȱmethodȱ ofȱ theȱ farmȱ revenue[13].ȱ Theȱ onlyȱ
specificationȱneededȱisȱtheȱfarmȱeconomicȱperformanceȱindexȱinvolved.ȱAsȱstatedȱbefore,ȱFNRȱ
remuneratesȱ landȱvalue,ȱ familyȱandȱentrepreneurȱ labour.ȱ Itȱwasȱcalculatedȱbyȱsubtractingȱ theȱ
opportunityȱcapitalȱcostȱtoȱtheȱfarmȱnetȱincome.ȱForȱdetailsȱconcerningȱtheȱcostsȱandȱreturnsȱandȱ
theȱeconomicȱresultsȱofȱtheȱsingleȱRASȱseeȱTableȱ6.ȱPerȱhectareȱFNRȱwasȱcalculatedȱtoȱcompareȱ
theȱeconomicȱresultsȱamongȱtheȱselectedȱRASȱinȱorderȱtoȱavoidȱeconomicȱsizeȱdistortions.ȱ

Twoȱ scenariosȱwereȱ consideredȱ forȱ theȱ economicȱ criterion:ȱ oneȱ tookȱ intoȱ accountȱ theȱ actualȱ
subsidiesȱ forȱ organicȱ production,ȱ whileȱ theȱ secondȱ hypothesisedȱ thatȱ noȱ subsidiesȱ wereȱ
availableȱ forȱ organicȱ producers.ȱ Theȱ latterȱ simulatesȱ aȱ scenarioȱ whereȱ publicȱ expenseȱ isȱ
allocatedȱ alongȱ theȱ organicȱ chainȱ andȱ marketingȱ organization,ȱ ratherȱ thanȱ onȱ supportingȱ
organicȱproduction.ȱInȱthisȱwayȱweȱattemptȱtoȱverifyȱhowȱcrucialȱpublicȱsubsidiesȱareȱinȱtermsȱ
ofȱtheȱdecisionȱtoȱproduceȱorganicȱinsteadȱofȱconventionallyȱfarmedȱfood.ȱ

                                                
1 This is a software for calculating farm revenue and was built by the Center for Advanced Education in Economics Policy for 
Rural Development within the context of a Multiregional Operative Program, titled “Supporting activity to the development 
facilities for agriculture” Measure 2. Details on the software specification and “MOP” are available at 
http://www.depa.unina.it/ProgettoPom/ProgettoPom.html. 
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Asȱaȱveryȱ firstȱ scenario,ȱaȱpremiumȱpriceȱ forȱorganicȱ foodȱwasȱ takenȱ intoȱaccount.ȱPremiumȱ
pricesȱvaryȱamongȱproducts.ȱTheyȱwereȱcollectedȱ inȱmarketȱplacesȱ forȱ theȱwholeȱsetȱofȱcropsȱ
producedȱinȱtheȱsampleȱofȱfarms.ȱThanksȱtoȱtheȱquestionnairesȱandȱsomeȱexperts�ȱ judgements,ȱ
differentȱyieldsȱforȱdifferentȱcropsȱ locatedȱ inȱdifferentȱgeographicalȱareasȱwereȱalsoȱtakenȱintoȱ
account.ȱ

 Economic results of RAS per productive structure 

Farm Code System UAA

(+) productive 

activity total 

revenue

(+) 

Subsidies/

quantity

 (+) 

Subsidies/ha 

(CMO) 

(+) Org 

Subsidies 

(RDP)

 (+) total 

subsidies 

(+) Value 

of total 

outputs

(-) total 

specific 

costs

(-) other 

costs

(-) value 

of total 

intermedi

ate costs

Net Cash 
Receipt

(-) Capital 

depreciation

Net Farm 
Income

(-) opportunity 

capitals cost 

Farm 

Net 

Revenue

BN33_40 CONV 4.02 20,100            5,306       5,306      25,406  3,247      250       3,497    21,909  3,575          18,334    1,887               16,448 

ORG 24,120           5,306      2,340             7,646      31,766  3,277      678      3,955    27,811  3,415          24,396    1,103              23,293
BN33_4 CONV 1.33 9,335              462         462       9,797    1,594    -      1,594    8,203    4,476         3,727      1,795              1,932   

ORG 9,436             416        1,021             1,437    10,873  1,066    460    1,526    9,347    4,476         4,871      1,779             3,092  
SA33_4 CONV 2.01 8,040              2,653      2,653    10,693  1,655    -      1,655    9,039    3,888         5,150      1,561              3,590   

ORG 8,683             2,388      1,055             3,443    12,126  1,750    428    2,178    9,949    3,415         6,534      1,080             5,454  
SA32_416 CONV 3.08 27,361            -          -        27,361  2,025    500     2,525    24,836  4,943         19,893    1,737              18,156 

ORG 32,292           -         2,349             2,349    34,641  1,322    991    2,313    32,328  4,943         27,385    1,727             25,658
SA20_40 CONV 3.66 27,539            1,091      1,091    28,630  12,073  500     12,573  16,057  6,368         9,689      2,042              7,647   

ORG 41,197           818        1,374             2,192    43,390  11,972  1,116 13,088  30,302  6,368         23,934    2,040             21,895
AV12_416 CONV 17.07 7,597              -           5,964           5,964      13,561  7,158      250       7,408    6,152    6,285          133-         1,953               2,086-    

ORG 8,178             -          5,964          3,107             9,071      17,248  7,084      710      7,794    9,454    5,368          4,086      1,742              2,344  
AV34_416 CONV 4.65 35,268            2,482       2,482      37,750  3,371      250       3,621    34,129  5,220          28,909    2,886               26,024 

ORG 38,828           2,482      3,232             5,714      44,542  3,684      741      4,425    40,117  5,220          34,897    2,893              32,005
CE32_4 CONV 0.93 8,044              -           -          8,044    651         250       901       7,143    1,987          5,156      627                  4,529   

ORG 10,284           -          837                837         11,121  423         710      1,133    9,988    1,987          8,002      624                 7,378  
CE20_1640 CONV 0.62 4,586              716          716         5,302    1,393      250       1,643    3,659    2,329          1,329      601                  728      

ORG 5,190             537        114               651       5,841    1,435    741    2,176    3,665    2,329         1,336      602                734     
NA20_416 CONV 0.5 5,165              375         375       5,540    1,449    250     1,699    3,841    3,140         701         938                 237-       

ORG 6,678             281        130               411       7,089    1,373    741    2,114    4,976    3,140         1,836      937                899     
BN14_416 CONV 5.17 9,884              10,967     899              11,866  21,750  6,308    500     6,808    14,942  6,538         8,405      2,138              6,266   

ORG 10,085           9,019      899             698               10,615  20,700  6,289    1,053 7,342    13,358  6,538         6,820      2,133             4,688  
CE14_4 CONV 2.75 4,459              1,057      1,065           2,122    6,582    2,034    500     2,534    4,048    5,354         1,306-      1,649              2,955-    

ORG 4,531             793        1,065          444               2,302    6,833    2,373    991    3,364    3,469    5,354         1,885-      1,654             3,538-    
 

Resultsȱofȱtheȱfirstȱsimulationȱ(FNRȱperȱhectareȱwithȱorganicȱsubsidies)ȱareȱreportedȱinȱFigureȱ6.ȱ
Inȱ thisȱ firstȱ scenarioȱorganicȱproductionȱprovesȱ toȱbeȱmoreȱ convenientȱ thanȱ theȱ conventionalȱ
counterpartȱforȱ10ȱoverȱtheȱ12ȱRASȱconsidered.ȱOrganicȱdoesȱnotȱresultȱconvenientȱforȱsmallȱandȱ
mediumȱ sizedȱRASȱ cerealsȱ locatedȱ inȱCasertaȱandȱBeneventoȱ (CE14_4ȱandȱBN14_416).ȱTheseȱ
RASȱareȱcharacterizedȱbyȱaȱsmallȱESU.ȱInȱbothȱRASȱcropsȱcultivatedȱareȱtomato,ȱtobacco,ȱolive,ȱ
corn,ȱandȱdurumȱwheat.ȱTheȱfirstȱtwoȱcropsȱdoȱnotȱreceiveȱanyȱsubsidyȱforȱbeingȱproducedȱasȱ
organic.ȱIncomeȱlossȱforȱpassingȱbyȱconventionalȱtoȱorganicȱproductionȱwouldȱbeȱsignificant2.ȱAȱ
yieldȱ lossȱbringsȱnotȱonlyȱaȱ lowerȱ incomeȱdueȱ toȱaȱ lowerȱquantityȱofȱproductȱsold,ȱbutȱalsoȱaȱ
lowerȱsubsidyȱdueȱtoȱtheȱfactȱthatȱconventionalȱaidsȱareȱlinkedȱtoȱquantityȱproduced.ȱPremiumȱ
priceȱ forȱ cropsȱ likeȱ tomatoȱ andȱ tobaccoȱ isȱ notȱ enoughȱ toȱ compensateȱ yieldȱ lossȱ andȱ lackȱ ofȱ
subsidy.ȱ

Forȱ theȱ remainingȱRAS,ȱ organicȱproductionȱ seemsȱ toȱ beȱmoreȱ convenientȱ thanȱ conventionalȱ
farming.ȱInȱmoreȱdetail,ȱdiverseȱpermanentȱcultivationȱinȱtheȱprovinceȱofȱAvellinoȱ(AV34_416)ȱ
increasesȱitsȱFNRȱbyȱ23%,ȱwhileȱspecializedȱhorticultureȱinȱtheȱprovinceȱofȱNaplesȱ(NA20_416)ȱ
andȱSalernoȱ(SA20_40)ȱincreasesȱFNRȱrespectivelyȱtoȱ212.3ȱandȱ186%.ȱParticularlyȱinterestingȱisȱ
theȱ resultȱ obtainedȱ byȱ theȱRASȱNA20_416ȱwhoseȱ conventionalȱ FNRȱwasȱ negativeȱwhileȱ theȱ
organicȱwasȱ significantlyȱpositive.ȱMoreover,ȱ forȱbothȱRASȱproducingȱhorticulture,ȱpremiumȱ
priceȱforȱstrawberryȱ(+252%)ȱ isȱableȱ toȱcompensateȱyieldȱ lossesȱdueȱ toȱotherȱcropsȱ likeȱ fennel,ȱ
broccoli,ȱandȱtomato.ȱ

ForȱtheȱrestȱofȱtheȱRAS,ȱtheȱorganicȱtechniqueȱisȱmoreȱconvenientȱthanȱtheȱconventional,ȱalbeitȱaȱ
moreȱmodestȱincreaseȱinȱtheȱFNR.ȱCropsȱcultivatedȱinȱtheseȱRASȱareȱmainlyȱcerealsȱandȱolives,ȱ
                                                
2 Yield losses for these crops are: -25% for tomatoes ; -15,4% for tobacco; -10% for olives; -10% for corn; and –20% durum 
wheat. 
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andȱareȱ locatedȱonȱhillyȱareasȱoftenȱ referredȱ toȱasȱ�marginal�.ȱTheȱoverallȱFNRȱ calculatedȱ isȱ
126,063ȱeuro.ȱ
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Economicȱ resultsȱ inȱ theȱ secondȱ scenariosȱ (withoutȱ organicȱ publicȱ subsidy)ȱ areȱ reportedȱ inȱ
Figureȱ7.ȱTheyȱ confirmȱ theȱprecedentȱ scenarioȱ results.ȱWhereȱ theȱ incidenceȱofȱ theȱCampaniaȱ
RDPȱwasȱhigher,ȱ theȱ convenienceȱ toȱ convertȱ toȱorganicȱproductionȱ isȱ lower.ȱ Inȱ allȱ theȱ casesȱ
underȱstudy,ȱpremiumȱpricesȱseemȱtoȱbeȱmoreȱeffectiveȱthanȱpublicȱsubsidy.ȱInȱfact,ȱforȱoneȱRASȱ
foundȱisȱconvenientȱtoȱproduceȱconventionallyȱwithoutȱsubsidiesȱ(CE20_1640),ȱwhileȱforȱallȱtheȱ
others,ȱpremiumȱprices,ȱorȱ theȱmarket,ȱassureȱ someȱextraȱ returnȱandȱ thereforeȱquiteȱaȱstrongȱ
convenienceȱinȱproducingȱorganicȱoverȱconventionalȱ(Figureȱ8).ȱȱ
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5.2 The environmental criterion 

Forȱ theȱ environmentalȱ criterionȱ anȱ indicatorȱ wasȱ takenȱ intoȱ account.ȱ Literatureȱ onȱ
environmentalȱindicatorsȱisȱquiteȱwidespread[14][15][16][17].ȱAmongȱothersȱweȱdecidedȱtoȱuseȱ
aȱ siteȱ specificȱ indicatorȱ thatȱ takesȱ intoȱ accountȱ theȱ potentialȱ environmentalȱ riskȱ ofȱ usingȱ
pesticides.ȱTheȱindicatorȱimplementedȱwasȱbuiltȱupȱduringȱtheȱCAPERȱprojectȱinȱ1999[18]ȱbyȱaȱ
groupȱofȱresearcherȱatȱtheȱUniversitàȱdellaȱCattolicaȱdiȱPiacenzaȱ(Italy).ȱEPRIPȱ(Environmentalȱ
Potentialȱ Riskȱ Indicatorȱ forȱ Pesticides)ȱ considersȱ theȱ environmentalȱ effectsȱ ofȱ pesticidesȱ onȱ
differentȱ compartmentsȱ suchȱas:ȱgroundwater,ȱ surfaceȱwater,ȱ soil,ȱair,ȱ toxicologicalȱeffectsȱonȱ
humans,ȱandȱecotoxicologicalȱeffectsȱonȱaquaticȱandȱsoilȱorganisms.ȱTheȱpurposeȱofȱEPRIPȱisȱtoȱ
provideȱfarmerȱadviceȱandȱauthorityȱmanagement.ȱTheȱmethodologyȱusedȱbyȱEPRIPȱconsistsȱofȱ
severalȱ steps.ȱ Itȱ isȱ calculatedȱ forȱ activeȱ ingredients.ȱ Itȱ isȱ siteȬspecificȱ andȱ takesȱ intoȱ accountȱ
potentialȱrisksȱforȱman,ȱforȱearthwormsȱinȱsoil,ȱforȱalgae,ȱcrustaceansȱandȱfishȱinȱsurfaceȱwaterȱ
byȱdriftȱandȱrunoff,ȱandȱforȱmanȱbyȱvolatilisation.ȱEPRIPȱrequiresȱaȱlargeȱandȱdetailedȱamountȱ
ofȱdata.ȱMostȱofȱitȱisȱavailableȱinȱtheȱliteratureȱand,ȱwhenȱmissing,ȱexpertȱjudgementȱhelpedȱtoȱ
fillȱtheȱgapsȱinȱtheȱdata.ȱ

EPRIPȱallowsȱforȱtheȱcalculationȱofȱanȱindexȱforȱeachȱactiveȱingredientȱusedȱinȱaȱprocess.ȱThen,ȱ
byȱsummingȱupȱtheȱEPRIPȱindexȱforȱallȱtheȱactiveȱingredientsȱusedȱinȱaȱtechniqueȱforȱaȱcrop,ȱitȱisȱ
possibleȱtoȱobtainȱanȱindexȱforȱeachȱcropȱcultivatedȱasȱorganicȱorȱconventional.ȱTheȱhigherȱtheȱ
EPRIPȱ index,ȱ theȱhigherȱ theȱenvironmentalȱ impact.ȱOurȱ results,ȱasȱ reportedȱ inȱTableȱ7,ȱ showȱ
thatȱ conventionalȱ productionȱ hasȱ quiteȱ aȱ higherȱ environmentalȱ impactȱ comparedȱ withȱ theȱ
organicȱcounterpart.ȱ

Asȱexpected,ȱtheȱobjectiveȱofȱminimizingȱtheȱenvironmentalȱimpactȱofȱpesticideȱuseȱisȱsatisfiedȱ
producingȱorganicȱ forȱ theȱwholeȱ setȱofȱRASȱ selected.ȱ Inȱ thisȱ caseȱ theȱoverallȱFNRȱ isȱ 123,901ȱ
euro.ȱTheȱdifferenceȱbetweenȱtheȱFNRȱunderȱthisȱobjectiveȱandȱtheȱoneȱobtainedȱbyȱmaximizingȱ
FNRȱisȱ2,162ȱeuroȱ(Ȭ1.715%).ȱSuchȱaȱdifferenceȱisȱdueȱtoȱRASȱBN14_416ȱandȱCE14_4ȱwhichȱareȱ
nowȱunderȱorganicȱmanagementȱaccordingȱ toȱ theȱenvironmentalȱ impactȱminimizationȱ result.ȱ
Theȱoverallȱimpactȱsoȱcalculatedȱisȱ167.ȱUnderȱtheȱFNRȱmaximizationȱmodelȱitȱwasȱ808.ȱTheȱtwoȱ
RASȱ thatȱgoȱ fromȱconventionalȱ toȱorganicȱpracticeȱproduceȱaȱ significantȱamountȱofȱ tomatoesȱ
whichȱ isȱoneȱofȱ theȱ leastȱ environmentallyȱ friendlyȱ crops.ȱHowever,ȱCampaniaȱRDPȱdoesȱnotȱ
provideȱanyȱsubsidyȱforȱorganicȱtomatoȱproduction.ȱ
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 EPRIP per hectare, per crop and per technique 

RAS Crops CONV ORG RAS Crops CONV ORG

AV12_416 Oats -            -              CE20_1640 Fennel 116          3                   

Durum Wheat 33             -              Lettuce 390          12                 

Farm total 33            -             Tomato 212          12                 

AV34_416 Hazelnut -            -              Farm total 718         27                

Olives -            -              CE32_4 Apricot 160          9                   

Vineyards 50             4                 Peach 168          9                   

Farm total 50            4                 Farm total 328         18                

BN14_416 Durum Wheat 33             -              NA20_416 Lettuce 394          10                 

Corn 107           -              Tomato 212          12                 

Olives -            -              Escarol 394          10                 

Tomato 163           12               Farm total 1,000     32                

Tobacco 97             2                 SA20_40 Broccoli 147          23                 

Farm total 400          14              Cauliflower 198          23                 

BN33_40 Olives -            -              Fennel 116          3                   

Farm total -           -             Strawberry 46            8                   

BN34_4 Olives 33             -              Lettuce 390          10                 

Vineyards 51             4                 Peach 166          9                   

Farm total 84            4                 Tomato 212          12                 

CE14_4 Oats -            -              Farm total 1,275     88                

Corn 107           -              SA32_416 Apricot 160          9                   

Tomato 309           12               Hazelnut -          -                

Farm total 416          12              Peach 166          9                   

SA33_4 Olives 33             -              Farm total 326         18                

Farm total 33            -             

EPRIP/ha/crop/scenario EPRIP/ha/crop/scenario

 
 

5.3 The public expense criterion 

Theȱ lastȱcriterionȱtakenȱ intoȱaccountȱ isȱminimizationȱofȱpublicȱexpense.ȱInȱthisȱcaseȱtheȱmodelȱ
wasȱ runȱminimizingȱ theȱexpenseȱdueȱ toȱorganicȱsubsidyȱonly.ȱAsȱexpected,ȱ theȱ totalȱamountȱ
spentȱ isȱ zero,ȱ whileȱ itȱ wasȱ 15,559ȱ euroȱ underȱ FNRȱ maximizationȱ andȱ 16,701ȱ euroȱ underȱ
environmentalȱimpactȱminimization.ȱTotalȱFNRȱunderȱthisȱscenarioȱisȱ110,612ȱeuro.ȱThisȱlossȱisȱ
dueȱtoȱtheȱfactȱthatȱnoȱmoreȱmoneyȱisȱsupposedȱtoȱbeȱtransferredȱbyȱtheȱRegionȱtoȱtheȱfarms,ȱsoȱ
FNRsȱareȱconsequentlyȱlower.ȱEnvironmentalȱimpactȱisȱ952ȱbecause,ȱtogetherȱwithȱtheȱtwoȱRASȱ
thatȱfoundȱitȱmoreȱconvenientȱtoȱproduceȱconventionallyȱinsteadȱofȱorganicallyȱ(BN14_416ȱandȱ
CE14_4),ȱ anotherȱRASȱnowȱ findsȱ conventionalȱproductionȱmoreȱprofitableȱ (CE16_40),ȱwithȱ aȱ
consequentȱ higherȱ environmentalȱ impact.ȱ Itȱ isȱ interestingȱ toȱ noteȱ thatȱmostȱ ofȱ theȱRASȱ findȱ
organicȱ productionȱ convenientȱ evenȱ withoutȱ anyȱ specificȱ subsidy.ȱ Oneȱ ofȱ theȱ resultsȱ is,ȱ
therefore,ȱthatȱwhenȱaȱspecificȱmarketȱforȱanȱorganicȱproductȱ isȱreachable,ȱorganicȱproductionȱ
seemsȱnotȱtoȱneedȱanyȱsubsidy.ȱȱ

Theȱ veryȱ lastȱ runȱ ofȱ theȱmodelȱwasȱ performedȱ toȱ verifyȱ howȱ farmsȱwouldȱ behaveȱwhenȱ aȱ
specificȱorganicȱmarketȱisȱnotȱreachableȱor,ȱinȱotherȱwords,ȱwhenȱnoȱpremiumȱpriceȱisȱtakenȱintoȱ
consideration,ȱbutȱsubsidiesȱforȱorganicȱfarmersȱareȱavailable.ȱTheȱideaȱunderlyingȱthisȱscenarioȱ
startsȱfromȱtheȱcomparisonȱbetweenȱtheȱresultsȱobtainedȱandȱtheȱrealityȱobserved.ȱResultsȱsayȱ
thatȱorganicȱproductionȱ is,ȱ inȱmostȱ cases,ȱmoreȱ convenientȱ thanȱ itsȱ conventionalȱ counterpartȱ
evenȱwithoutȱpublicȱsubsidies.ȱInȱthisȱcaseȱweȱshouldȱobserveȱaȱwiderȱnumberȱofȱorganicȱfarmsȱ
inȱ Campaniaȱ sinceȱ thereȱ isȱ noȱ economicȱ reasonȱ toȱ believeȱ thatȱ anyȱ farmȱ withȱ theȱ sameȱ
characteristicsȱofȱthoseȱtakenȱasȱaȱsampleȱshouldȱnotȱconvertȱtoȱorganic.ȱWhatȱweȱobserveȱisȱaȱ
relativelyȱsmallȱnumberȱofȱorganicȱfarms.ȱUnderȱthisȱlastȱscenarioȱtheȱhypothesisȱweȱremovedȱ
wasȱthatȱregardingȱtheȱpresenceȱofȱtheȱorganicȱmarket.ȱInȱfact,ȱweȱconsideredȱdifferentȱpremiumȱ
priceȱ forȱdifferentȱ crops.ȱThoseȱpremiumȱpricesȱwereȱ collectedȱ inȱ localȱ andȱnationalȱ organicȱ
market.ȱHowever,ȱtheȱhypothesisȱthatȱspecificȱorganicȱmarketsȱareȱreachableȱforȱanyȱfarmȱisȱnotȱ
realistic.ȱWeȱbelieveȱthatȱthereȱareȱstillȱmanyȱdifficultiesȱforȱtheȱsingleȱfarmȱtoȱreachȱaȱspecificȱ
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organicȱmarketȱ thatȱ guaranteesȱ aȱ premiumȱ price.ȱWithoutȱ it,ȱ organicȱ productionȱ isȱ notȱ anyȱ
moreȱprofitableȱ thanȱ itsȱ conventionalȱ counterpart.ȱ Inȱ fact,ȱbyȱ runningȱ theȱmodelȱmaximizingȱ
FNRȱ but,ȱ thisȱ time,ȱ withoutȱ anyȱ premiumȱ priceȱ forȱ anyȱ crop,ȱ onlyȱ 3ȱ RASȱ findȱ organicȱ
productionȱmoreȱconvenientȱthanȱconventionalȱfarmingȱ(AV12_416,ȱBN33_40,ȱandȱSA33_4).ȱAllȱ
theȱotherȱRASȱwouldȱfindȱconventionalȱproductionȱmoreȱconvenient.ȱThisȱisȱtheȱscenarioȱmostȱ
farmsȱ haveȱ toȱ faceȱwhenȱ decidingȱwhetherȱ toȱ convertȱ toȱ organic.ȱ Theȱ threeȱ RASȱ thatȱ findȱ
organicȱconvenientȱareȱthoughtȱtoȱbeȱlocatedȱinȱhillyȱareasȱproducingȱmainlyȱcerealsȱandȱolives.ȱ
Thoseȱconditionsȱallowȱcultivationȱtoȱbeȱveryȱcloseȱtoȱorganicȱsinceȱclimateȱandȱsoilȱconditionsȱ
controlȱparasitesȱnaturally.ȱOrganicȱfarming,ȱinȱthisȱcase,ȱrationalizesȱtheȱuseȱofȱpesticidesȱandȱ
otherȱ inputsȱsoȱ thatȱorganicȱbecomesȱmoreȱconvenientȱ thanȱconventional.ȱ Inȱ thisȱscenarioȱ theȱ
overallȱ FNRȱ isȱ lowerȱ thanȱ inȱ theȱ otherȱ scenariosȱ (86,468ȱ euro)ȱwithȱ aȱ higherȱ environmentalȱ
impactȱ (2,434)ȱbutȱaȱ lowerȱpublicȱexpenseȱ (6,501ȱeuro)ȱdue,ȱhowever,ȱ toȱaȱ lackȱofȱdemandȱ forȱ
conversionsȱratherȱthanȱforȱaȱrealȱconvenienceȱtoȱproduceȱorganicȱwithoutȱsubsidies.ȱ

5.4 The multicriteria approach at work 

Onceȱtheȱmodelȱwasȱrunȱoptimisingȱeachȱcriterion,ȱaȱsetȱofȱoptimalȱbutȱconflictingȱsolutionsȱwasȱ
found.ȱAȱpayȬoffȱmatrixȱisȱreportedȱinȱTableȱ8ȱwhereȱtheȱmainȱdiagonalȱrepresentsȱtheȱ�ideal�ȱ
values.ȱInȱtheȱcompromiseȱprogrammingȱsuchȱanȱidealȱpointȱisȱsoȱdefined,ȱasȱstatedȱbefore,ȱinȱ
theȱsenseȱthatȱitȱwouldȱbeȱdesired,ȱbutȱitȱisȱnotȱfeasible.ȱ

 Pay-off matrix 

Objectives FNR
Public 

Expense
EPRIP

MAX FNR 126,063 15,559       808    

Min Expense 110,612             nill 952    

Min EPRIP 123,901 16,701     167     
 

Atȱthisȱpointȱtheȱbestȱcompromiseȱsolutionȱcanȱbeȱcalculatedȱbyȱapplyingȱtheȱformulaȱreportedȱ
atȱ theȱ beginningȱ ofȱ thisȱ paragraphȱ andȱ selectingȱ aȱ weightȱ perȱ eachȱ criterionȱ takenȱ intoȱ
consideration.ȱ Inȱ theory,ȱ decisionȱmakersȱ areȱ supposedȱ toȱ select,ȱ inȱ anȱ iterativeȱ procedure,ȱ
weightsȱforȱtheȱcriteriaȱconsidered.ȱUnfortunately,ȱweȱwereȱnotȱableȱtoȱinterviewȱtheȱCampaniaȱ
policyȱmakersȱ inȱ theȱproperȱway,ȱ soȱweȱselectedȱ threeȱdifferentȱ scenariosȱ settingȱ theȱweightsȱ
equallyȱimportant.ȱThen,ȱweȱdoubledȱinȱturnȱtheȱweightȱforȱtheȱobjectivesȱResultsȱareȱreportedȱ
inȱTableȱ9.ȱȱ

Inȱorderȱtoȱcompareȱvariousȱsolutionsȱinȱtheȱcompromiseȱset,ȱdistanceȱmetricsȱwereȱcalculatedȱ
whichȱmeasureȱdistancesȱfromȱtheȱ idealȱpoint.ȱAsȱstatedȱearlier,ȱtheȱ idealȱpointȱ isȱconstructedȱ
usingȱtheȱmaximumȱvalueȱofȱtheȱFNRȱmaximization,ȱtheȱminimumȱvalueȱofȱtheȱpublicȱexpenseȱ
minimization,ȱ andȱ theȱ minimumȱ valueȱ ofȱ theȱ EPRIPȱ indexȱ forȱ theȱ environmentalȱ impactȱ
minimization.ȱȱ

Theȱ distanceȱ metricsȱ giveȱ aȱ measureȱ ofȱ theȱ distanceȱ fromȱ feasibleȱ solutionȱ pointsȱ inȱ theȱ
compromiseȱsetȱtoȱtheȱidealȱpoint.ȱThreeȱmetrics,ȱL1,ȱL2,ȱandȱLinfȱwereȱemployedȱforȱeachȱofȱtheȱ
weightsȱassigned.ȱȱ

Threeȱofȱtheȱfourȱscenariosȱanalysedȱselectȱtheȱminimizationȱofȱtheȱenvironmentalȱimpactȱasȱtheȱ
bestȱcompromiseȱsolutionȱorȱstrategy.ȱInȱfact,ȱdistanceȱmetricsȱassumeȱ lowerȱvalueȱwithȱequalȱ
weights,ȱandȱdoublingȱtheȱweightȱforȱmaxȱFNRȱandȱMinȱEPRIP.ȱTheȱonlyȱexceptionȱisȱwhenȱtheȱ
weightȱonȱMinȱ expenseȱ isȱdoubled.ȱHowever,ȱ theȱvalueȱofȱpublicȱ expenseȱ inȱ theȱMinȱEPRIPȱ
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scenarioȱcanȱbeȱmassivelyȱreducedȱifȱallocatedȱinȱaȱdifferentȱway.ȱResultsȱofȱthisȱstudyȱseemȱtoȱ
suggestȱthatȱaȱdifferentȱallocationȱofȱpublicȱmoneyȱforȱtheȱorganicȱsectorȱmayȱbeȱmoreȱefficient.ȱ
First,ȱtheȱbestȱcompromiseȱsolutionȱsaysȱthatȱminimizingȱenvironmentalȱimpactȱofȱpesticidesȱisȱ
theȱbestȱcompromiseȱprocedureȱtoȱincreaseȱnumberȱofȱorganicȱfarmsȱand,ȱatȱtheȱsameȱtime,ȱtoȱ
minimiseȱnegativeȱexternalitiesȱofȱtheȱagriculturalȱsector.ȱToȱdoȱso,ȱaȱmoreȱaccurateȱstrategyȱtoȱ
subsidiseȱorganicȱproductionȱshouldȱbeȱinvolved.ȱForȱexample,ȱtomatoȱproductionȱisȱoneȱofȱtheȱ
mostȱenvironmentȱimpactingȱcropȱthat,ȱatȱtheȱpresentȱinȱtheȱCampaniaȱDPR,ȱisȱnotȱsubsidised.ȱ
Weȱbelieveȱ thatȱaȱ reȬallocationȱofȱpublicȱexpenseȱ inȱ termsȱofȱenvironmentalȱ impactȱ reductionȱ
mayȱ reduceȱ negativeȱ externalitiesȱ andȱ atȱ theȱ sameȱ timeȱ saveȱ publicȱmoneyȱ toȱ beȱ spentȱ forȱ
horizontalȱand,ȱevenȱmoreȱimportantly,ȱverticalȱorganicȱsectorȱintegration.ȱOnȱtheȱotherȱhand,ȱifȱ
allȱtheȱfarmsȱwithȱtheȱsameȱcharacteristicsȱofȱtheȱsampleȱwouldȱconvertȱtoȱorganic,ȱpublicȱfundsȱ
wouldȱnotȱbeȱenoughȱtoȱcoverȱtheȱrequests.ȱInȱfact,ȱtotalȱexpenseȱwouldȱbeȱ133,544,435ȱeuro.ȱForȱ
organicȱagriculture,ȱDPRȱmeasureȱinȱCampaniaȱwasȱallocated,ȱ20,480,000ȱeuroȱinȱtheȱyearȱ2003.ȱ
Itȱ isȱnotȱpossibleȱatȱ theȱmomentȱ toȱdistinguishȱ theȱamountȱdestinedȱ toȱorganicȱandȱ integrateȱ
agriculture,ȱbutȱevenȱ ifȱ theȱ totalȱamountȱwereȱdestinedȱ toȱ theȱorganicȱsector,ȱ itȱwouldȱnotȱbeȱ
possibleȱtoȱcoverȱtheȱfinancialȱneedsȱrequired.ȱ

 Some significant distance metrics calculations among some compromise set points and 
ideal points for different scenarios 

Unit of Compromise set values Point

measure FNR EXPENSE EPRIP Ideal Nadir

MAX FNR Euro 126,063     110,612     123,901     126,063  110,612  

Min Expense Euro 15,559       -             16,701       -           16,701    

Min EPRIP 808            952            167            167          952          

Metrics Weights

L1 2 2.00 1.14 MAX FNR: 1

L2 1 1.41 1.01 Min Expense: 1

Linf 1 1.26 1.00 Min EPRIP: 1

Weights

L1 2 3.00 1.28 MAX FNR: 2

L2 1 2.24 1.04 Min Expense: 1

Linf 1 2.08 1.01 Min EPRIP: 1

Weights

L1 3 2.00 2.14 MAX FNR: 1

L2 2 1.41 2.00 Min Expense: 2

Linf 2 1.26 2.00 Min EPRIP: 1

Weights

L1 3 3.00 1.14 MAX FNR: 1

L2 2 2.23 1.01 Min Expense: 1

Linf 2 2.08 1.00 Min EPRIP: 2  
 

6. Concluding remarks 

Thisȱresearchȱallowedȱusȱ toȱacquireȱ theȱmainȱ technicalȱandȱeconomicȱ informationȱregardingȱaȱ
groupȱofȱfarmsȱlocatedȱinȱaȱMediterraneanȱarea,ȱtheȱCampaniaȱregion,ȱunderȱtheȱhypothesisȱofȱ
conventionalȱandȱorganicȱproductionȱ systems.ȱSuchȱ informationȱallowedȱusȱ toȱperformȱ someȱ
relevantȱ simulationsȱ toȱ verifyȱ howȱ theȱCampaniaȱRuralȱDevelopmentȱ Planȱ organicȱmeasureȱ
linesȱupȱtoȱitsȱstatedȱobjectives.ȱ

Severalȱscenariosȱwereȱtakenȱintoȱconsideration.ȱFirst,ȱtheȱCampaniaȱRDPȱforȱtheȱorganicȱsector:ȱ
subsidiesȱtoȱfarmsȱthatȱconvertȱtoȱorganicȱproductionȱsystemsȱwereȱconsideredȱasȱstatedȱinȱtheȱ
RDP.ȱAsȱaȱsecondȱscenario,ȱnoȱsubsidiesȱwereȱappliedȱtoȱanyȱofȱtheȱRASȱofȱtheȱsample.ȱȱ



147 

Startingȱfromȱtheȱdataȱselectedȱandȱtheȱresultȱobtainedȱatȱtheȱfarmȱlevel,ȱanȱattemptȱtoȱevaluateȱ
theȱCampaniaȱRDPȱwasȱperformedȱwithȱaȱmulticriteriaȱprocedureȱ(CompromiseȱProgramming):ȱ
farmȱnetȱrevenueȱtoȱmaximise;ȱenvironmentalȱimpactȱtoȱminimise;ȱpublicȱexpenseȱtoȱminimise.ȱ
Theseȱthreeȱcriteriaȱareȱconflictingȱinȱtheȱsenseȱthatȱ itȱwouldȱbeȱdesirableȱtoȱreachȱtheȱoptimalȱ
levelȱsimultaneously,ȱbutȱitȱisȱnotȱfeasible.ȱȱ

Inȱ thisȱ sectionȱ someȱ concludingȱ remarksȱ areȱ statedȱ inȱ orderȱ toȱ verifyȱ howȱ efficientȱ RDPȱ
applicationȱhasȱbeenȱ fromȱ theȱveryȱbeginning,ȱ takingȱ intoȱaccountȱ thatȱ theȱCampaniaȱRegionȱ
aimsȱ atȱ aȱwiderȱ organicȱ productionȱ baseȱ accompaniedȱ byȱ aȱmassiveȱ reductionȱ ofȱ negativeȱ
externalitiesȱdueȱtoȱtheȱuseȱofȱpesticides.ȱ

Aȱfirstȱresultȱisȱthatȱ10ȱofȱtheȱ12ȱRASȱinȱtheȱsampleȱwouldȱfindȱitȱconvenientȱtoȱproduceȱorganicȱ
ratherȱ thanȱconventionally.ȱThisȱ firstȱ result,ȱasȱexpected,ȱconfirmȱ theȱevolutionȱofȱ theȱorganicȱ
sectorȱinȱtheȱlastȱ5ȱyears.ȱȱ

Aȱ result,ȱquiteȱ relevantȱ inȱourȱopinion,ȱ isȱ thatȱmostȱofȱ theȱRASȱselectedȱ findȱ itȱconvenientȱ toȱ
produceȱorganicȱevenȱwhenȱnoȱcommonȱsubsidiesȱareȱtransferredȱfromȱtheȱregionȱtoȱtheȱfarms.ȱ
Organicȱfarmingȱrepresentsȱaȱstrongȱalternativeȱforȱallȱthoseȱagriculturesȱsufferingȱcompetitionȱ
mainlyȱbecauseȱofȱtheȱmarginalȱareasȱwhereȱtheyȱareȱlocated.ȱMoreover,ȱorganicȱfarmingȱseemsȱ
toȱrepresentȱanȱefficientȱandȱoptimalȱtoolȱtoȱruralȱdevelopment.ȱBasedȱonȱourȱempiricalȱresults,ȱ
itȱseemsȱthatȱtheseȱobjectivesȱmayȱbeȱreachedȱevenȱwithoutȱstrongȱpublicȱfinancialȱsupport.ȱInȱ
fact,ȱtheȱorganicȱmarketȱisȱoutingȱtheȱnicheȱdimensionȱopeningȱthroughȱanȱeverȱmoreȱefficientȱ
chain.ȱInȱrecentȱyears,ȱmanyȱagentsȱinȱtheȱagroȬfoodȱsystemȱhaveȱdecidedȱtoȱconvertȱtoȱorganic.ȱ
However,ȱmanyȱareȱtheȱdifficultiesȱthoseȱagentsȱhaveȱtoȱfaceȱrangingȱfromȱtheȱproductionȱtoȱtheȱ
retailȱchannels[19]..ȱ

Firstȱ ofȱ all,ȱ accessȱ toȱ specificȱ markets,ȱ whereȱ aȱ premiumȱ priceȱ forȱ organicȱ productsȱ isȱ
guaranteed,ȱ isȱ notȱ aȱ realisticȱ hypothesisȱ forȱ allȱ theȱ farms.ȱ Inȱ Campania,ȱ thereȱ isȱ notȱ yetȱ aȱ
commonȱplatformȱwhereȱdifferentȱagentsȱ inȱtheȱorganicȱsectorȱcanȱmeet.ȱMoreover,ȱconsistentȱ
quantitiesȱofȱorganicȱproducts,ȱqualityȱstandardsȱandȱanȱefficientȱworkingȱchainȱwouldȱbeȱtheȱ
necessaryȱpushȬoverȱtoȱthisȱrisingȱsector.ȱȱ

Resultsȱofȱ thisȱworkȱ suggestȱ thatȱpublicȱ funds,ȱ asȱ theyȱ areȱ spent,ȱwouldȱnotȱbeȱ sufficientȱ toȱ
coverȱtheȱrequestsȱofȱallȱtheȱpotentialȱfarmsȱthatȱfindȱitȱconvenientȱtoȱconvertȱtoȱorganic.ȱSuchȱ
amountsȱofȱmoneyȱmayȱbeȱdestinedȱ inȱaȱmoreȱaccurateȱway:ȱfirstly,ȱtoȱthoseȱfarmsȱproducingȱ
massiveȱnegativeȱexternalities,ȱwhichȱareȱinȱmostȱcasesȱalsoȱsurplusȱproductsȱinȱtheȱEU,ȱbasingȱ
theȱfinancialȱaidȱallocationȱonȱenvironmentalȱperformance;ȱandȱsecondlyȱpolicyȱtoolsȱthatȱallowȱ
horizontalȱandȱverticalȱintegrationȱinȱorderȱtoȱenlargeȱtheȱproductiveȱbaseȱandȱtheȱformationȱofȱ
aȱcommonȱplatformȱwhereȱsupplyȱandȱdemandȱcanȱmoreȱeasilyȱmeet.ȱ
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