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ȱ

 The challenge of implementing EU quality and safety standards of food production and 
trading is one of the main forces driving the restructuring of agro-food chains in Central and Eastern 
European Countries (CEEC). The progress made in the compliance process varies between sectors 
and countries due to differences in national policies, market structure, and the complexity of 
requirements in the individual sectors. We combine two approaches, diffusion models and 
mechanism design, to explain the current situation in the Polish milk chain. We argue that adoption 
and enforcement decisions in the food chain are determined by economic considerations of farmers 
and processors. Factors such as a changing institutional environment, control principles, pricing 
behaviour, screening mechanisms and market structure, all of which influence adoption of 
standards, are identified and discussed. The findings are used to answer the question of whether the 
complete diffusion of standards is optimal for the development of the Polish dairy sector. Similar 
results hold for other food sectors in Poland and in other CEEC. 

 product quality, standards, EU enlargement, industrial organisation. 

ȱ

1. Introduction 

Policyȱ andȱ theȱ economicȱ environmentȱ surroundingȱ foodȱ processingȱ inȱ Centralȱ andȱ Easternȱ
EuropeanȱCountriesȱ (CEEC)ȱ areȱ currentlyȱ inȱ aȱ stateȱ ofȱ flux.ȱEconomicȱ transitionȱ hasȱ causedȱ
immenseȱ structuralȱ changesȱ atȱ allȱ stagesȱ ofȱ theȱ agroȬfoodȱ chains.ȱ Additionally,ȱ theȱ EUȬ
membershipȱstipulationsȱrequireȱtheȱapplicantȱcountriesȱtoȱfulfilȱtheȱCopenhagenȱcriteria,ȱwhichȱ
includeȱtheȱadoptionȱofȱtheȱacquisȱcommunautaire.ȱForȱfoodȱchains,ȱthisȱmeansȱthatȱallȱmandatoryȱ
EUȱstandardsȱconcerningȱaȱparticularȱfoodȱproduct,ȱi.e.,ȱitsȱproduction,ȱprocessingȱandȱretailing,ȱ
haveȱtoȱbeȱmetȱbyȱtheȱdayȱofȱaccessionȱorȱafterȱaȱgrantedȱtransitionalȱperiod.ȱDuringȱtheȱ1990s,ȱ
theȱcomplianceȱprocessȱwasȱrelativelyȱslowȱ[1,ȱ8,ȱ17].ȱThisȱhasȱcausedȱseriousȱdoubtsȱregardingȱ
theȱfoodȱsector�sȱabilityȱtoȱmeetȱtheȱEUȱstandardsȱinȱtheȱpreȬaccessionȱperiodȱandȱtherebyȱtoȱbeȱ
aȱfullȱandȱcompetitiveȱpartȱofȱtheȱextendedȱEU.ȱ

Inȱ thisȱpaperȱweȱargueȱ thatȱ thisȱassessmentȱmustȱbeȱ revised.ȱOurȱmainȱargumentȱ isȱ thatȱ thisȱ
viewȱ doesȱ notȱ takeȱ intoȱ accountȱ theȱ variousȱ determinantsȱ whichȱ affectȱ theȱ diffusionȱ ofȱ
standards.ȱParticularlyȱunaccountedȱforȱisȱtheȱmutualȱdependenceȱbetweenȱaȱfarmer�sȱdecisionȱ
toȱadoptȱandȱstructuralȱchangesȱ inȱagriculture.ȱInȱtheȱtheoreticalȱsectionȱofȱthisȱpaper,ȱweȱwillȱ
developȱ thisȱ ideaȱbyȱusingȱaȱsimpleȱmodelȱconsistingȱofȱ twoȱparts.ȱTheȱ firstȱ followsȱaȱ typicalȱ
principalȱagentȱapproachȱ[7]ȱandȱdeterminesȱaȱthresholdȱforȱadoption.ȱThisȱmodelȱisȱextendedȱ
toȱaȱmultipleȱagentȱcontextȱtoȱderiveȱtheȱinteractionsȱbetweenȱdiffusionȱandȱstructuralȱchange.ȱ
Theȱmainȱintentionȱofȱtheȱtheoreticalȱsectionȱisȱtoȱprovideȱaȱbackgroundȱagainstȱwhichȱempiricalȱ
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factsȱcanȱbeȱgivenȱeconomicȱmeaning.ȱThus,ȱweȱuseȱ theȱmodelȱmoreȱ inȱanȱexploratoryȱ ratherȱ
thanȱ anȱ explanatoryȱ fashion.ȱWeȱ thenȱ turnȱ ourȱ theoreticalȱ considerationȱ toȱ theȱ Polishȱ dairyȱ
sector.ȱ Inȱ theȱ firstȱpartȱofȱ theȱ empiricalȱ analysis,ȱweȱwillȱdiscussȱ theȱdepictionȱofȱ theȱmodelȱ
parametersȱ inȱ theȱ dairyȱ sector.ȱ Thisȱ includesȱ theȱ determinationȱ ofȱ standardsȱ andȱ controlȱ
principles,ȱ pricingȱ behaviour,ȱ etc.ȱ Theȱ secondȱ partȱ addressesȱ theȱ adoptionȱ andȱ diffusionȱ ofȱ
standards.ȱ

2. Principal agent approach and diffusion of standards 

2.1 Contractual choice among agent and principals 

Theȱ principalȱ processesȱ rawȱmaterialȱ deliveredȱ byȱ anȱ agent.ȱManufacturingȱ aȱ highȱ qualityȱ
consumerȱgoodȱ requiresȱ aȱminimumȱqualityȱofȱaȱ rawȱmaterialȱ (qmin)1.ȱ Ifȱ theȱqualityȱ isȱbelowȱ
qmin,ȱtheȱstabilityȱofȱtheȱfinalȱproductsȱcannotȱbeȱguaranteed,ȱbecauseȱundesirableȱattributesȱofȱ
theȱ rawȱmaterialȱ (sensory,ȱmicrobiologicalȱ attributes)ȱ andȱ problemsȱ inȱ theȱ processingȱ stageȱ
resultȱinȱtheȱinferiorȱqualityȱofȱtheȱfinalȱproducts.ȱTheȱpricesȱofȱhighȱandȱlowȱqualityȱproductsȱ
areȱwhȱandȱwl,ȱrespectively,ȱwithȱwhȱ≥ wl.ȱ

Twoȱcriticalȱpointsȱexistȱforȱqualityȱcontrol:ȱtheȱqualityȱofȱtheȱfinalȱproductȱandȱtheȱqualityȱofȱ
theȱrawȱmaterial.ȱForȱsimplicity,ȱweȱassumeȱthatȱtheȱattributesȱofȱtheȱfinalȱproductȱareȱdirectlyȱ
revealedȱafterȱfinishingȱtheȱprocessingȱstage.ȱTheȱrawȱmaterialȱcanȱbeȱcontrolledȱandȱassessedȱ
whenȱ deliveredȱ toȱ theȱ principalȱ usingȱ appropriateȱ technologyȱ basedȱ onȱ branchȬspecificȱ
legislationȱ andȱ firmȱ internalȱ decisionsȱ andȱ regulations.ȱ However,ȱ evenȱ whenȱ thereȱ isȱ noȱ
incentiveȱ conflictȱ betweenȱ theȱ producersȱ andȱ processors,ȱ boundedȱ rationalityȱ canȱ causeȱ theȱ
processorȱtoȱfailȱtoȱrecogniseȱtheȱtrueȱqualityȱofȱtheȱrawȱmaterial.ȱInȱgeneral,ȱtheȱfailureȱrateȱisȱ
affectedȱ byȱ exogenousȱ andȱ endogenousȱ factors.ȱOneȱ determinantȱ thatȱ isȱ notȱ theȱ principal�sȱ
choiceȱ isȱ theȱ availabilityȱ ofȱ certifiedȱ laboratories.ȱOtherȱ factors,ȱ suchȱ asȱ theȱ testȱ procedure,ȱ
investmentȱ inȱ testingȱ equipmentȱandȱ theȱamountȱofȱhumanȱ resourcesȱallocatedȱ toȱ testing,ȱasȱ
wellȱ asȱ theȱ frequencyȱ ofȱ controlȱ orȱ theȱ numberȱ ofȱ samplesȱ toȱ beȱ taken,ȱ areȱ subjectȱ toȱ theȱ
principal�sȱdecision.ȱInȱorderȱtoȱkeepȱtheȱtheoreticalȱtreatmentȱasȱparsimoniousȱasȱpossible,ȱweȱ
willȱnotȱanalyticallyȱdistinguishȱbetweenȱfixedȱcostsȱcausedȱbyȱcontrolȬspecificȱinvestmentȱandȱ
theȱvariableȱcontrolȱcosts.ȱFurthermore,ȱweȱassumeȱtheȱoverallȱcontrolȱcostsȱtoȱbeȱfixedȱatȱc.ȱ

Pricesȱ receivedȱ byȱ theȱ agentȱ dependȱ onȱ productȱ quality.ȱ Highȱ qualityȱ rawȱ materialsȱ areȱ
remuneratedȱ byȱ vh,ȱ whileȱ theȱ priceȱ forȱ lowȱ qualityȱ rawȱ materialȱ isȱ vl,ȱ withȱ vhȱ ≥ȱ vl.ȱ
Correspondingȱ toȱ theȱchoiceȱofȱproductionȱ techniques,ȱ theȱagentsȱcanȱbeȱofȱ twoȱdifferentȱ types:ȱ
lowȱ (tl)ȱ orȱ highȱ (th)ȱ qualityȱ producers.ȱ Theȱ distributionȱ ofȱ rawȱ productȱ qualityȱ differsȱwithȱ
respectȱtoȱtheȱappliedȱtechnique.ȱWeȱassumeȱthatȱtechniqueȱthȱstochasticallyȱdominatesȱtlȱtoȱtheȱ
firstȱ order,ȱ i.e.,ȱ Fh(q)ȱ <ȱ Fl(q),ȱ ґq;ȱ Additionally,ȱ theȱ choiceȱ ofȱ qminȱ doesȱ notȱ allowȱ theȱ exactȱ
identificationȱofȱtheȱproductionȱtechnique,ȱi.e.,ȱFh(qmin)ȱ>ȱ0ȱandȱFl(qmin)ȱ<ȱ1.ȱ

Exȱante,ȱtheȱtypeȱofȱagentȱisȱhisȱprivateȱknowledge.ȱTheȱprincipalȱformsȱpriorȱbeliefsȱaboutȱanȱ
agent�sȱtypeȱinȱorderȱtoȱestimateȱhisȱexpectedȱprofits.ȱInȱtheȱempiricalȱpartȱweȱwillȱpresentȱsomeȱ
mechanismsȱ forȱ formingȱ theseȱ beliefs,ȱ butȱ inȱ thisȱ sectionȱweȱ takeȱ themȱ asȱ exogenous.ȱWeȱ
assumeȱthatȱtheȱprincipalȱassignsȱaȱprobabilityȱsȱ(1Ȭs)ȱtoȱtheȱpossibilityȱthatȱtheȱagentȱtypeȱisȱthȱ
(tl).ȱ

                                                
1 We use the terms "minimum standards" and "minimal quality" synonymously and treat quality as a one-dimensional variable. 
In general, quality has to be characterised in a multidimensional fashion. However, this would have increased the complexity 
of the discussion since hedonic pricing would have had to be introduced in our model [19]. 



181 

Techniqueȱ thȱ requiresȱ additionalȱ resourcesȱ likeȱ specialȱ animalȱ feed,ȱ additionalȱ sanitaryȱ
measures,ȱ andȱ investmentȱ inȱ buildingȱ andȱ equipment2.ȱ Again,ȱ inȱ theȱ model,ȱ weȱ doȱ notȱ
distinguishȱ betweenȱ fixedȱ andȱ variableȱ costsȱ andȱ assumeȱ forȱ simplicityȱ thatȱ theȱ overallȱ
complianceȱcostsȱareȱconstantȱforȱanȱindividualȱagentȱatȱk.ȱThus,ȱtheȱadditionalȱaverageȱcostȱofȱ
techniqueȱthȱdecreasesȱwithȱanȱincreaseȱinȱtheȱamountȱofȱrawȱmaterialȱproductionȱ(x).ȱ

Givenȱtheȱbasicȱassumptionsȱaboutȱtheȱdistributionȱofȱrawȱmaterialȱqualityȱ(FlȱandȱFh)ȱandȱpriorȱ
beliefsȱ(s)ȱfourȱsituationsȱregardingȱqualityȱofȱtheȱprocuredȱrawȱmaterialsȱmustȱbeȱdistinguishedȱ
(Tableȱ1)3.ȱȱ

 Probability matrix for quality output at the procurement stage 

 

phh = s (1-Fh) phl = (1-s) (1-Fl) 

plh = s Fh pll = (1-s) Fl 

 

Basedȱonȱtheseȱprobabilitiesȱdifferentȱequilibriumȱstrategiesȱcanȱbeȱconsidered.ȱIfȱtheȱprincipalȱ
performsȱnoȱqualityȱcontrol,ȱtheȱagentȱreceivesȱvlȱforȱeveryȱunitȱofȱrawȱmaterial.ȱInȱthisȱcaseȱtheȱ
profitsȱ receivedȱbyȱaȱprincipalȱareȱΔȱ=ȱxȱ (wlȱ Ȭȱvl)4.ȱAȱ riskȬneutralȱdecisionȬmakerȱ isȱwillingȱ toȱ
implementȱaȱqualityȬdependentȱpaymentȱschemeȱandȱpayȱvhȱforȱhighȱqualityȱrawȱmaterialȱonlyȱ
whenȱexpectedȱprofitsȱareȱatȱ leastȱasȱhighȱasȱprofitsȱwithoutȱqualityȱcontrol,ȱ i.e.,ȱEΔpȱ ȬȱΔȱ≥ȱ0.ȱ
UsingȱtheȱprobabilitiesȱinȱTableȱ1,ȱEΔpȱisȱgivenȱby:ȱ

ȱ 0c  )]v(w )p  (p  ) v (w )p[(px Eʌ lllllhhhhlhh

p ≥−−++−+= ȱ (1)ȱ

SubtractingȱΔȱandȱcollectingȱtermsȱprovides:ȱ

ȱ 0c)v(w)v(w)p(pxʌEʌ llhhhlhh

p ≥ −}] −− −{  +[ =  − ȱ (2)ȱ

Thisȱinequalityȱconsistsȱofȱtwoȱparts.ȱFirst,ȱwithȱaȱprobabilityȱofȱ(phh+phl)ȱtheȱprincipalȱreceivesȱ
theȱdifferenceȱofȱ theȱprofitȱmarginsȱassociatedȱwithȱtheȱ twoȱqualitiesȱofȱ theȱrawȱmaterial.ȱTheȱ
secondȱ componentȱ consistsȱ ofȱ controlȱ costs.ȱ Theȱ inequalityȱ requirementȱ followsȱ fromȱ theȱ
restrictionȱthatȱprovidingȱhighȱqualityȱconsumerȱgoodsȱmustȱbeȱprofitableȱinȱcomparisonȱtoȱtheȱ
provisionȱofȱlowȱqualityȱproducts.ȱInȱtheȱfollowingȱweȱassumeȱthatȱtheȱinequalityȱinȱ(1)ȱholds.ȱ

InȱaȱpoolingȱequilibriumȱwithȱexpectedȱprofitsȱEΔp,ȱtheȱprincipalȱdoesȱnotȱdistinguishȱbetweenȱ
theȱ twoȱ typesȱofȱagents.ȱSinceȱ expectedȱprofitsȱdecreaseȱ inȱvh,ȱ theȱpriceȱ forȱhighȱqualityȱ rawȱ
materialȱ isȱgivenȱbyȱ itsȱ lowerȱboundaryȱvlȱandȱ thereȱwillȱbeȱnoȱpriceȱdifferentiationȱbetweenȱ
highȱandȱ lowȱqualityȱrawȱmaterials.ȱThus,ȱ theȱpriceȱ forȱbothȱqualitiesȱwillȱbeȱvlȱandȱexpectedȱ
profitsȱareȱgivenȱby:ȱ

ȱ c  )]v(w )p  (p  ) v (w )p[(px Eʌ lllllhlhhlhh

p −−++−+= ȱ (3)ȱ

Qualityȱcontrolȱatȱtheȱprocurementȱstageȱisȱonlyȱusedȱtoȱdecideȱwhetherȱtheȱrawȱmaterialȱwillȱbeȱ
processedȱ toȱ highȱ orȱ lowȱ qualityȱ finalȱ products.ȱ Thus,ȱ theȱ agentȱ hasȱ noȱ incentivesȱ toȱ putȱ
additionalȱresourcesȱtowardsȱproducingȱhighȱqualityȱrawȱmaterial.ȱ

                                                
2 In the following, the terms "compliance cost" and "additional production cost" are used synonymously. 
3 The assumptions discussed so far imply that we are analyzing Bayes-Nash-Equilibriums, see [2]. 
4 Because we focus on optimal contractual arrangements among a farmer and a principal, we assume processing and 
production technologies which are as simple as possible. 


