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Cahiers Options Méditerranéennes  � no 64 

Emilio Galdeano and José J. Céspedes 
University of Almería, Almería, Spain 

ȱ

 The aim of this paper is to analyse the impact that environmental respectful practices and 
total management quality improvements have on the firm�s competitiveness (profitability and market 
share) within the fresh fruit and vegetable sector. Andalusian producing-marketing entities (Producer 
Organisations) serve as a reference for our analysis. For these entities there are subsidy programmes 
aimed at developing quality and environmental practices. Such programmes are a top priority for the 
CAP�s Common Market Organisations. An analysis of a simultaneous equations model is suggested 
considering the distinguishing effect of investment in quality-environment and the possible 
endogeneity problems among the variables. The results show a positive correlation between the 
application of the aforementioned activities and the competitiveness of the horticultural firms. 

 Environmental practices, quality, competitiveness, horticultural firms, profitability, market 
share. 

ȱ

1. Introduction 

Theȱ productionȱ andȱ marketingȱ ofȱ highȱ qualityȱ agriculturalȱ produceȱ haveȱ becomeȱ decisiveȱ
factorsȱ forȱ theȱ competitivenessȱ ofȱ firmsȱwithinȱ theȱ Europeanȱ foodȱmarketȱ and,ȱ inȱ aȱwiderȱ
context,ȱ forȱ allȱ developedȱ countriesȱ (Estruch,ȱ 1994)1.ȱ Inȱ thisȱ senseȱ qualityȱ isȱ consideredȱ asȱ
nutritionalȱ value,ȱ presentation,ȱ healthȱ guaranteeȱ andȱ increasinglyȱ environmentȬfriendlyȱ
production.ȱ

TheȱAndalusianȱ sectorȱofȱ fruitȱ andȱvegetablesȱ forȱ freshȱ consumptionȱ inȱ theȱEuropeanȱUnionȱ
(EU)ȱ isȱ noȱ exception.ȱ Theȱ Commonȱ Agriculturalȱ Policyȱ ȬCAPȬȱ (byȱmeansȱ ofȱ theȱ Commonȱ
MarketȱOrganisationȱ [CMO]ȱ sinceȱ1996)ȱhasȱbeenȱ insistingȱonȱenvironmentȬfriendlyȱpracticesȱ
andȱgreaterȱqualityȱcontrol,ȱsinceȱ theyȱareȱconsideredȱkeyȱ factorsȱ forȱ theȱdevelopmentȱofȱ thisȱ
sector,ȱforȱwhichȱtheȱCAPȱhasȱlaidȱdownȱaȱspecificȱsubsidyȱprogram.ȱ

Nevertheless,ȱtheȱvoluntaryȱcharacterȱofȱthisȱagriculturalȱandȱenvironmentalȱpolicy,ȱtheȱCAP�sȱ
scopeȱ andȱ theȱheterogeneityȱ thusȱ farȱ ofȱ activitiesȱ andȱ typesȱ ofȱpracticeȱ (standardizationȱ andȱ
certificationȱsystems)2ȱ implyȱ thatȱeachȱ firmȱoftenȱactsȱ inȱaȱdifferentȱmannerȱ toȱ itsȱcompetitorsȱ

                                                
1 Recent analyses within the European Union (EU) show greater diversification of  demand due to a larger number of products 
for consumption. These products differ not so much in terms of nutritional composition, but due to the introduction of 
components related to health and other values added to the product, which are increasingly linked to quality-environment 
factors. 
2 In countries with traditionally protectionist and interventionist agricultural policies, as in many developed countries, the aim 
of achieving integration between agricultural policy and environmental policy reduces the economic instruments to two 
general types: incentives schemes and cross-compliance. Thus, in the United States conservation policy has been developed 
through the cross-compliance system with subsidies that are calculated by means of auctions, in which farmers offer the 
performance of their conservation plans and the administration assigns aid to the most efficient ones. The European Union has 
chosen the other procedure, based on voluntary practices (Sumpsi et al., 1997). 
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withinȱ theȱ sector.ȱTheȱpracticesȱadoptedȱgenerallyȱdependȱonȱ theȱ individualȱdemandsȱofȱ theȱ
customersȱofȱeachȱproducingȱfirm,ȱespeciallyȱthoseȱmarkedȱoutȱbyȱtheȱlargeȱdistributionȱchains.ȱ

Inȱviewȱofȱthisȱsituationȱinȱtheȱfreshȱfruitȱandȱvegetableȱsector,ȱwhereȱaȱminimumȱvalueȱaddedȱ
prevailsȱ(ifȱcompared,ȱforȱexample,ȱtoȱmanufacturedȱproducts),ȱitȱisȱunderstandableȱthatȱqualityȱ
andȱenvironmentȬfriendlyȱproductionȱareȱputȱintoȱpracticeȱnotȱonlyȱdueȱtoȱtheȱexistingȱincentiveȱ
programmes,ȱbutȱalsoȱasȱtheyȱareȱconsideredȱelementsȱofȱdistinctionȱ inȱtheȱmarket.ȱTherefore,ȱ
thisȱpaperȱ aimsȱ toȱdetermineȱ theȱ relationshipȱbetweenȱ theȱ aforementionedȱ factorsȱ andȱotherȱ
competitivenessȱvariablesȱsuchȱasȱprofitabilityȱandȱmarketȱshare.ȱ

Thisȱ kindȱ ofȱ relationshipȱ isȱ basedȱ onȱ theȱ SCPȱ hypothesisȱ (structureȬconductȬperformance)ȱ
whichȱoriginatedȱinȱtheȱȈChicagoȱSchoolȈ.ȱManyȱofȱtheȱanalysesȱmadeȱinȱthisȱlineȱdemonstrateȱ
howȱmarketȱ shareȱ isȱ theȱmainȱ determinantȱ ofȱ aȱ firm�sȱ profitabilityȱ (orȱ priceȬcostȱmargins),ȱ
whichȱsupportsȱtheȱȈefficiencyȱhypothesisȈ.ȱTherefore,ȱalthoughȱtheseȱvariablesȱareȱtraditionallyȱ
linkedȱtoȱtheȱmarketȱconcentrationȱinȱaȱgivenȱsector3,ȱresultsȱshowȱthatȱthoseȱfirmsȱwithȱaȱhigherȱ
marketȱshareȱbenefitȱmoreȱfromȱsaidȱconcentrationȱthanȱthoseȱwithȱlessȱshare,ȱsoȱthatȱtheirȱeffectȱ
onȱprofitabilityȱmarginsȱalsoȱdependsȱonȱtheȱstructureȱofȱtheȱindustryȱorȱsectorȱ(Demsetz,ȱ1973;ȱ
Galeȱ andȱBranch,ȱ 1982,ȱ amongȱ others).ȱMoreover,ȱweȱ haveȱ seenȱ thatȱ someȱ resultsȱ showȱ theȱ
advantagesȱofȱproductȱdifferentiationȱtoȱdetermineȱprofitability,ȱi.e.ȱȈmarketȱpowerȱhypothesisȈ,ȱ
butȱ theyȱ alsoȱ determineȱ theȱ positiveȱ effectsȱ ofȱ thisȱ differentiationȱ onȱ theȱmarketȱ shareȱ inȱ aȱ
differentȱcontextȱofȱaȱfirm�sȱconcentrationȱ(Clarkeȱetȱal.,ȱ1984;ȱMartin,ȱ1993).ȱ

Asȱregardsȱtheȱfoodȱmarket,ȱdifferentȱstudiesȱ(PagoulatosȱandȱSorensen,ȱ1981;ȱZellner,ȱ1989;ȱandȱ
Cotterillȱ andȱ Clement,ȱ 1993,ȱ amongȱ others),ȱ alsoȱ associateȱ profitabilityȱ andȱ marketȱ shareȱ
positively.ȱ Furthermore,ȱ otherȱ analysesȱ withinȱ thisȱ foodȱ marketȱ establishȱ theȱ relationshipȱ
betweenȱtheȱaforementionedȱvariablesȱandȱtheȱdifferentiationȱstrategiesȱofȱtheȱproduct,ȱshowingȱ
theȱimportanceȱthatȱtheȱlatterȱmayȱalsoȱhave,ȱalthoughȱonceȱagainȱresultsȱdependȱonȱtheȱmarketȱ
concentrationȱ levelȱ (Vlachveiȱ andȱ Oustapassidis,ȱ 1998;ȱ Oustapassidisȱ etȱ al.,ȱ 2000).ȱ Overallȱ
empiricalȱevidenceȱpointsȱtoȱcomplementarityȱbetweenȱefficiencyȱandȱmarketȱpower,ȱalthoughȱ
theȱdependenceȱlevelȱvariesȱaccordingȱtoȱtheȱstructureȱofȱtheȱindustry.ȱ

Fromȱ theȱ analyticalȱ pointȱ ofȱ view,ȱ theȱ latestȱ referenceȱ studiesȱ assumeȱ theȱ existenceȱ ofȱ
endogeneityȱ amongȱ theȱ competitivenessȱvariablesȱ (leadingȱ toȱ theȱ estimationȱofȱ simultaneousȱ
equations).ȱ Thisȱ paperȱ takesȱ thisȱ viewpointȱ intoȱ account,ȱ althoughȱ theȱ noveltyȱ liesȱ inȱ
consideringȱexpenditureȱonȱqualityȬenvironmentȱasȱaȱdifferentiationȱ factorȱ (asȱopposedȱ toȱ theȱ
traditionalȱexpenditureȱonȱadvertising),ȱgivenȱtheȱfeaturesȱofȱtheȱproductionȱandȱmarketingȱofȱ
fruitsȱandȱvegetablesȱforȱfreshȱconsumptionȱ(veryȱlowȱvalueȱadded,ȱhomogeneousȱproductȱandȱ
reducedȱexpenditureȱonȱadvertising).ȱ

AȱsampleȱofȱAndalusianȱfirmsȱ(OrganisationsȱofȱProducersȱofȱFruitsȱandȱVegetables,ȱOPFV)4ȱisȱ
takenȱ asȱ reference.ȱ Theȱ analysisȱ periodȱ isȱ 1997Ȭ2001,ȱ inȱ whichȱ environmentalȱ andȱ qualityȱ
improvementȱactivitiesȱhaveȱbeenȱintensifiedȱthroughȱtheȱsoȬcalledȱOperativeȱProgrammesȱ(OP)ȱ
withȱtheȱestablishmentȱofȱsubsidiesȱaccordingȱtoȱtheȱECȱRegulationȱ2200/96.ȱ

Consideringȱ theȱ aforementioned,ȱ thisȱ paperȱ reviews,ȱ firstly,ȱ theȱ developmentȱ ofȱ differentȱ
activities,ȱdenominatedȱforȱpracticalȱreasonsȱqualityȬenvironmentȱactivities,ȱwithȱreferenceȱalsoȱ
toȱtheirȱintegrationȱinȱtheȱOPsȱofȱAndalusianȱhorticulturalȱfirms.ȱTheȱthirdȱsectionȱspecifiesȱtheȱ
equationsȱ toȱ beȱ consideredȱ andȱ howȱ theȱ variablesȱ relateȱ toȱ eachȱ other.ȱTheȱ resultsȱ obtainedȱ
                                                
3 The study of Clarke et al. (1984), among others, determines how the price-cost margins increase with a greater level of 
concentration in the industry. 
4 The main aim of these cooperative or associative entities is to handle and market the produce of their partners, the 
producers, thus linking productive and commercial activity, while at the same time providing better planning and 
concentration of offer. 
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throughȱtheȱmethodsȱofȱsimultaneousȱestimationȱareȱdepictedȱinȱtheȱfollowingȱsection.ȱFinally,ȱ
theȱdifferentȱconclusionsȱareȱdiscussed.ȱ

2. Sample of firms: Activities in quality-environment related to Operative 
Programmes in Andalusia 

TheȱrelevanceȱofȱtheȱfruitȱandȱvegetableȱsectorȱinȱtotalȱagriculturalȱproductionȱinȱbothȱSpainȱandȱ
theȱEUȱ(seeȱAppendix,ȱTableȱA.1),ȱtogetherȱwithȱcurrentȱdemand,ȱhasȱbeenȱtheȱreasonȱbehindȱ
theȱgreaterȱattentionȱpaidȱtoȱqualityȱmanagement.ȱAtȱtheȱsameȱtime,ȱproductionȱandȱhandlingȱ
techniquesȱ areȱ beingȱ revisedȱ inȱ orderȱ toȱmakeȱ themȱmoreȱ environmentȬfriendly.ȱ Thus,ȱ theȱ
currentȱCAPȱincludesȱqualityȱenvironmentȱactivitiesȱamongȱitsȱmainȱaimsȱwithȱtheȱpurposeȱofȱ
improvingȱefficiencyȱandȱcompetitivenessȱwithinȱtheȱfoodȱmarketȱinȱgeneral.ȱ

TheȱOperativeȱProgrammesȱwereȱestablishedȱ inȱECȱRegulationȱ2200/96ȱ inȱorderȱ toȱencourageȱ
producers�ȱassociationsȱtoȱadoptȱqualityȬenvironmentȱpractices.ȱTheseȱOPsȱareȱfinancedȱ50%ȱbyȱ
EuropeanȱCommunityȱ aidȱ (theȱAgriculturalȱGuidanceȱ andȱGuaranteeȱFund),ȱwhileȱ theȱotherȱ
50%ȱisȱcontributedȱbyȱtheȱOPFV�sȱassociates.ȱ

Weȱ takeȱ asȱ referenceȱ theȱOPsȱ inȱ theȱAndalusianȱ region,ȱwhereȱ theȱ horticulturalȱ productionȱ
representsȱ24%ȱofȱnationalȱtotal5.ȱTheȱstudyȱofȱthisȱhorticulturalȱsectorȱallowsȱusȱtoȱworkȱwithȱaȱ
moreȱhomogeneous6ȱ sampleȱofȱ firmsȱ (OPFVs).ȱTableȱ 1ȱpresentsȱ theȱ totalȱ investmentȱ inȱ theseȱ
ProgrammesȱinȱAndalusia.ȱȱ

 Summary of the Operative Programmes 1997-2001 

1997 56 535,018,260 30,602,081 5.72 

1998 56 691,268,612 38,171,625 5.52 

1999 104 935,418,843 71,570,998 7.65 

2000 101 1,042,741,155 82,933,023 7.96 

2001 110 1,156,200,116 93,767,831 8.11 

Source: Andalusian Council of Agriculture and Fisheries 

Asȱsomeȱofȱtheseȱinvestmentsȱdoȱnotȱhaveȱimmediateȱeffects,ȱweȱhaveȱconsideredȱtheȱgroupȱofȱ
firmsȱwhichȱ presentedȱOPsȱ inȱ 1997ȱ andȱ inȱ theȱ followingȱ years.ȱ Thisȱ approachȱ providesȱ theȱ
maximumȱamountȱofȱhistoricalȱdata,ȱallowingȱforȱtheȱanalysisȱoverȱatȱleastȱfiveȱseasons.ȱOfȱtheȱ
56ȱOPFVsȱthatȱpresentedȱOPsȱinȱeachȱofȱtheȱfiveȱyearsȱunderȱstudy,ȱweȱhaveȱonlyȱbeenȱableȱtoȱ
obtainȱ dataȱ fromȱ 51ȱ entitiesȱ basedȱ onȱ surveysȱ andȱ annualȱ financialȱ reports.ȱ Thisȱ sampleȱ
representsȱ58%ȱofȱAndalusianȱhorticulturalȱmarketingȱfirms7.ȱ

                                                
5 Fruit and vegetables in Andalusia represent over 40% of total agricultural production (see Appendix, Table A.1), of which 
nearly 50% is exported. The main destinations are the European markets, accounting for over 90% of exports (Andalusian 
Council of Agriculture and Fisheries, 2001). 
6 Generally, the data used belong to firms whose intensive production and marketing systems are very similar. In many cases 
they have common clients, mainly represented by distribution chains and large EU  importers. 
7 These entities, as already mentioned, are of similar operational characteristics and size (number of employees ranging from 
110 to 315). 
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Asȱaȱpreviousȱanalysis,ȱtheȱevolutionȱofȱtheȱbusinessȱefficiencyȱandȱprofitabilityȱ indicatorsȱareȱ
firstȱpresentedȱinȱFigureȱ1,ȱinȱorderȱtoȱdetermineȱpossibleȱseasonalȱdifferencesȱpriorȱtoȱtheȱstartȱ
ofȱinvestmentȱinȱtheȱactivitiesȱofȱtheȱOPs.ȱThereȱhadȱbeenȱaccessȱtoȱincomeȱfiguresȱfromȱ1994ȱtoȱ
1996ȱandȱforȱtheȱstudiedȱseasonsȱ1997ȱtoȱ2001.ȱ

Theȱindicatorsȱconsideredȱareȱasȱfollows:ȱȱ

Üȱ Valueȱaddedȱ(VA),ȱobtainedȱfromȱtheȱgrossȱvalueȱadded.ȱ
Üȱ Salesȱmarginȱ (SM),ȱevaluatedȱasȱ theȱratioȱbetweenȱprofitȱbeforeȱ interestȱandȱ taxesȱ (PBIT)ȱ

andȱgrossȱsales.ȱȱ
Üȱ Economicȱ profitabilityȱ (P),ȱ obtainedȱ fromȱ theȱ relationȱ betweenȱ theȱ PBITȱ andȱ theȱ totalȱ

assets.ȱȱ
ȱ
Theȱthreeȱvariablesȱareȱgivenȱinȱeurosȱ(correctedȱforȱinflation).ȱȱ

Theȱ evolutionȱ ofȱ saidȱ indicatorsȱ isȱ generallyȱ veryȱ similar:ȱ aȱ decreaseȱ inȱ profitabilityȱ canȱ beȱ
observedȱwhichȱhasȱbeenȱcharacteristicȱinȱthisȱsectorȱduringȱtheȱ90sȱ(Galdeano,ȱ2000),ȱbutȱthereȱ
isȱaȱcertainȱrecoveryȱandȱaȱchangeȱinȱtheȱtendencyȱfromȱ1998ȱonwards.ȱȱ

0

0,5

1

1,5

2

2,5

1994 1995 1996 1997 1998 1999 2000 2001

VALUE ADDED SALES MARGIN PROFITABILITY

 
 Evolution of economic indicators.  

VA: values divided by 100 in the graph. P: values divided by 10 in the graph. 
Source: Galdeano and Céspedes (2001). 

TheȱrecoveryȱofȱprofitabilityȱcoincidesȱwithȱtheȱprocessȱofȱgeneralizedȱintensificationȱofȱqualityȬ
environmentalȱ practicesȱwithinȱ theȱ studiedȱ sector.ȱAnȱ aȱ prioriȱ relationshipȱ canȱ thereforeȱ beȱ
deducedȱbetweenȱ theseȱpracticesȱandȱprofitability.ȱNevertheless,ȱ itȱhasȱalsoȱbeenȱdeterminedȱ
thatȱinȱmanyȱcasesȱtheseȱpositiveȱeffectsȱareȱnotȱenoughȱatȱpresentȱtoȱcompensateȱforȱtheȱcostȱofȱ
saidȱinvestmentsȱ(Galdeano,ȱ2000;ȱGaldeanoȱandȱCéspedes,ȱ2001).ȱTheseȱassessmentsȱleadȱtoȱtheȱ
considerationȱofȱotherȱincentivesȱforȱsuchȱpractices,ȱsuchȱasȱincreasing,ȱorȱatȱleastȱmaintaining,ȱ
marketȱ shareȱ (givenȱ theȱ requirementsȱ ofȱ currentȱ demand),ȱ orȱmaintainingȱ theȱ competitiveȱ
positionȱofȱtheseȱhorticulturalȱfirmsȱwithinȱtheȱfoodȱsystem.ȱ

3. Variables and model specification 

Asȱ expoundedȱ inȱ sectionȱ 1,ȱ theȱ SCPȱ hypothesisȱ relatesȱ profitabilityȱ marginsȱ toȱ efficiencyȱ
(consideringȱ theȱ salesȱ quotaȱ ofȱ theȱ sectorȱ asȱ theȱmainȱ variable),ȱ andȱ alsoȱ toȱmarketȱ powerȱ
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(measuredȱbasicallyȱinȱtermsȱofȱproductȱdifferentiation);ȱbothȱrelationshipsȱareȱusuallyȱlinkedȱtoȱ
marketȱ concentration.ȱ Likewise,ȱwithinȱ theȱ foodȱmarketȱmultipleȱ studiesȱ alongȱ similarȱ linesȱ
relateȱtheȱeffectsȱamongȱtheȱaforementionedȱvariables,ȱgenerallyȱconcludingȱthatȱtheȱ influenceȱ
ofȱmarketȱ shareȱ andȱ productȱ differentiationȱ onȱ profitabilityȱ areȱ correlatedȱ (Pagoulatosȱ andȱ
Sorensen,ȱ 1981;ȱ Cotterillȱ andȱ Clement,ȱ 1993;ȱ andȱ Vlachveiȱ andȱ Oustapassidis,ȱ 1998,ȱ amongȱ
others).ȱ Inȱotherȱwords,ȱ theȱempiricalȱ resultsȱpointȱoutȱ thatȱ theoriesȱofȱefficiencyȱandȱmarketȱ
powerȱ areȱ complementaryȱ ratherȱ thanȱ alternative.ȱ Theȱ positiveȱ connectionȱ ofȱ bothȱ toȱ theȱ
concentrationȱ levelȱ (especiallyȱ dueȱ toȱ theȱ utilityȱ ofȱ economiesȱ ofȱ scale)ȱ isȱ alsoȱ analysed,ȱ
althoughȱtheȱresultsȱregardingȱpriceȬcostȱmarginsȱmayȱbeȱdifferentȱinȱmanyȱcases,ȱdependingȱonȱ
theȱstructureȱofȱsectorȱorȱindustry.ȱ

Theȱ dependenceȱ amongȱ theȱ differentȱ competitivenessȱ variablesȱ impliesȱ theȱ applicationȱ ofȱ
simultaneousȱanalyses,ȱtakingȱintoȱaccountȱendogeneity.ȱ

Inȱmanyȱsectorsȱtheȱdifferentiationȱstrategyȱisȱcalculatedȱbyȱmeansȱofȱtheȱfirms�ȱpromotionȱandȱ
advertising.ȱHowever,ȱinvestmentȱinȱthisȱvariableȱisȱofȱlessȱrelevanceȱinȱtheȱhorticulturalȱsectorȱ
andȱ theȱ agriculturalȱ sectorȱ inȱ general.ȱ Asȱ alreadyȱ mentioned,ȱ inȱ recentȱ yearsȱ productȱ
differentiationȱ hasȱ beenȱ basedȱ onȱ factorsȱ concerningȱ environmentȬfriendlyȱ practicesȱ andȱ
improvementsȱinȱproductȱquality.ȱThisȱisȱalsoȱdueȱtoȱtheȱproduct�sȱhomogenousȱcharacterȱandȱ
theȱreducedȱaddedȱvalueȱinȱtheȱmarketingȱofȱfreshȱfood.ȱ

Thisȱanalysisȱwillȱfocusȱespeciallyȱonȱdeterminingȱtheȱeffectȱofȱsuchȱdifferentiationȱonȱtheȱfirm�sȱ
profitabilityȱ andȱmarketȱ share,ȱ takingȱ asȱ referenceȱAndalusianȱOPFVs.ȱThus,ȱ alongȱ theȱ sameȱ
linesȱasȱtheȱcitedȱstudies,ȱtheȱfollowingȱsystemȱofȱthreeȱequationsȱwasȱputȱforward:ȱ

ȱ SMit = f1 (MSit, QEit, X1it) ȱȱ (1)ȱ

ȱ MSit = f2 (SMit, QEit, X2it) ȱ (2)ȱ

Where:ȱ
SMitȱ=ȱSalesȱmarginȱ(PBIT/Sales)8ȱofȱfirmȱiȱinȱyearȱt.ȱȱ
MSitȱ=ȱMarketȱshareȱofȱfirmȱiȱoverȱperiodȱt,ȱcalculatedȱasȱtheȱsalesȱratioȱagainstȱtheȱtotalȱsalesȱofȱ

theȱfirmsȱconsideredȱinȱtheȱsample.ȱȱ
QEitȱ=ȱInvestmentȱinȱqualityȱmanagementȱandȱenvironmentȬfriendlyȱpracticesȱasȱaȱpercentageȱofȱ

salesȱofȱfirmȱiȱinȱyearȱt.ȱȱ
X1,ȱX2,ȱX3ȱ=ȱTheȱvectorsȱofȱexogenousȱvariables.ȱȱ
tȱ=ȱ1997,ȱ...ȱ2001.ȱ

3.1 Profitabil ity equation 

FollowingȱMuellerȱ (1986),ȱ theȱ profitabilityȱ functionȱ (̓it)ȱ inȱ theȱ presenceȱ ofȱ differentiationȱ isȱ
statedȱasȱfollows:ȱ̓i/Siȱ=ȱ1/΋ȱ[(mi/Η)ȱȬȱΌmiȱ+ȱΌ],ȱwhereȱSiȱareȱtheȱsales,ȱmiȱisȱtheȱmarketȱshare,ȱ΋ȱ ҏisȱ
theȱindustryȱdemandȱelasticity,ȱΗȱ ҏisȱtheȱdegreeȱofȱsubstitutabilityȱofȱoneȱfirm�sȱproductȱforȱtheȱ
productȱofȱanotherȱfirmȱ(0ȱ<ȱΗȱ<ȱ1),ȱandȱΌȱisȱtheȱdegreeȱofȱcooperation,ȱwhichȱisȱaȱfunctionȱofȱtheȱ
concentrationȱratioȱinȱtheȱsector.ȱOnȱtheȱbasisȱofȱtheȱaforementionedȱvariables,ȱinȱthisȱmodelȱtheȱ
profitabilityȱindicatorȱ(SM)ȱwillȱbeȱestimatedȱfollowingȱthisȱequation:ȱȱ

ȱ SMit = a + b MSit + c QEit + d KSit + e CIst + f  SGst + g IMst + uit ȱ (4)ȱ

                                                
8 We use this profitability indicator because it is normally used as a proxy for the price-cost margins (see Uri, 1998; 
Schmalensee and Willig, 1992; Molyneux and Forbes, 1995). 
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WhereȱMSitȱ andȱQEitȱ areȱ theȱ previouslyȱ definedȱ variablesȱ ofȱmarketȱ shareȱ andȱ ofȱ qualityȬ
environmentȱ costs,ȱ respectivelyȱ (theȱ latterȱ revealingȱ theȱdegreeȱofȱ substitutabilityȱ amongȱ theȱ
productsȱofȱtheȱsector).ȱKSitȱisȱtheȱfixedȱgrossȱassetsȱ(physicalȱcapitalȱstock)ȱoverȱsalesȱofȱfirmȱiȱinȱ
yearȱt,ȱintroducedȱasȱtheȱscaleȱindicatorȱofȱtheȱfirmȱ(andȱalsoȱreflectingȱotherȱfactorsȱassociatedȱ
withȱ efficiency).ȱ CIstȱ isȱ theȱ concentrationȱ ratioȱ ofȱ theȱ sector,ȱ obtainedȱ fromȱ theȱHirschmanȬ
Herfindahlȱ ratio9.ȱ SGstȱ isȱ theȱ growthȱ indicatorȱ ofȱ theȱ sectorȱ (reflectingȱ changesȱ inȱ demand),ȱ
calculatedȱasȱtheȱratioȱofȱtotalȱsalesȱofȱtheȱsampleȱinȱaȱgivenȱyearȱdividedȱbyȱtheȱpreviousȱyear�sȱ
sales.ȱIMstȱrepresentsȱtheȱimportsȱofȱhorticulturalȱproductsȱwithinȱtheȱEuropeanȱUnion10ȱ(aȱfactorȱ
thereforeȱ ofȱ demand),ȱmeasuredȱ asȱ theȱ ratioȱ ofȱ purchasesȱ inȱ theȱ EUȱ fromȱ otherȱ Europeanȱ
regionsȱandȱ thirdȱcountriesȱoverȱ theȱ salesȱofȱ theȱgroupȱofȱ firmsȱ includedȱ inȱ theȱ sampleȱ forȱaȱ
givenȱyear.ȱTheȱerrorȱtermȱisȱrepresentedȱbyȱu.ȱ

Theȱ introductionȱofȱtheȱdifferentȱexplanatoryȱvariablesȱ inȱequationȱ(4)ȱisȱdueȱtoȱtheȱfollowing:ȱ
differentȱ empiricalȱ studiesȱ (Revenscraft,ȱ 1983;ȱ Scottȱ andȱ Pascoe,ȱ 1986;ȱ andȱ Vlachveiȱ andȱ
Oustapassidis,ȱ1998,ȱamongȱothers)ȱdirectlyȱassociateȱtheȱfirm�sȱprofitabilityȱ(bȱ>ȱ0),ȱrepresentedȱ
inȱ ourȱ caseȱ byȱ SM,ȱwithȱ theȱmarketȱ shareȱ (MS)ȱ andȱ theȱ concentrationȱ ratioȱ (CI),ȱwhichȱ isȱ aȱ
(positive)ȱdeterminantȱofȱprofitabilityȱ(eȱ>ȱ0).ȱAlso,ȱtheȱdegreeȱofȱdifferentiationȱ(inȱthisȱcaseȱQE)ȱ
hasȱ anȱ effectȱ onȱ demandȱ elasticityȱ andȱ determinesȱ theȱ marketȱ structure,ȱ soȱ thatȱ greaterȱ
investmentȱinȱQEȱimpliesȱexpectationsȱofȱhigherȱprofitabilityȱ(cȱ>ȱ0);ȱlikewise,ȱtheȱcapitalȱfactorȱ
(KS)ȱhasȱtraditionallyȱcontributedȱtoȱhigherȱprofitabilityȱ(dȱ>ȱ0).ȱTheȱgrowthȱratioȱofȱtheȱsectorȱ
(SG)ȱ isȱ includedȱ inȱorderȱ toȱ reflectȱ changesȱ inȱdemandȱ characteristics;ȱanȱ increaseȱ inȱCSȱwillȱ
haveȱaȱpositiveȱeffectȱonȱ theȱ firm�sȱprofitabilityȱ (fȱ>ȱ0).ȱAsȱ forȱ theȱ IMȱvariable,ȱ itȱ isȱ inverselyȱ
relatedȱtoȱtheȱprofitabilityȱindicatorȱ(gȱ<ȱ0).ȱ

3.2 Market share equation 

Inȱ accordanceȱwithȱpreviousȱ studiesȱ suchȱ asȱ thatȱ carriedȱoutȱbyȱMartinȱ (1993),ȱ theȱmodelȱ toȱ
estimateȱtheȱfirm�sȱshareȱwithinȱtheȱsectorȱisȱspecifiedȱasȱfollows:ȱ

ȱ MSit = h + i  QEit + j SMit + k KSit + l Git + m SGst + n IMst + vit ȱ (5)ȱ

WhereȱGit,ȱwhichȱwasȱnotȱpreviouslyȱdescribed,ȱhasȱbeenȱincludedȱasȱanȱexplanatoryȱvariable,ȱ
standingȱ forȱtheȱgrowthȱratioȱofȱ firmȱ iȱ inȱyearȱ t,ȱobtainedȱasȱ theȱratioȱbetweenȱ totalȱsalesȱofȱaȱ
givenȱyearȱandȱtheȱpreviousȱyear�sȱsales.ȱTheȱerrorȱtermȱisȱrepresentedȱbyȱv.ȱ

AccordingȱtoȱMartinȱ(1993)ȱorȱVlachveiȱandȱOustapassidisȱ(1998),ȱtheȱmarketȱshareȱvariableȱ isȱ
positivelyȱrelatedȱtoȱproductȱdifferentiationȱ(QE),ȱwhichȱleadsȱtoȱhigherȱMSȱ(iȱ>ȱ0)ȱandȱSMȱ(jȱ>ȱ
0);ȱaȱhigherȱcapitalȱratioȱoverȱsalesȱ(KS)ȱmeansȱaȱmoreȱefficientȱuseȱofȱrealȱcapitalȱandȱtheȱutilityȱ
ofȱ scaleȱ economiesȱ (kȱ >ȱ 0).ȱLikewise,ȱhigherȱ growthȱ ofȱ theȱ firmȱ (G)ȱ affectsȱ theȱmarketȱ shareȱ
positivelyȱ(lȱ>ȱ0);ȱnevertheless,ȱanȱ increaseȱ inȱ theȱsectorȱorȱ industryȱ (SG)ȱmayȱhaveȱaȱnegativeȱ

                                                
9 This ratio is obtained from the square sum of all firms’ market share as follows:   
        n                            n 

H = Σ (Si /S)2 =  Σ MSi
2 

       i=1                        i=1 
Where:  

Si =  sales of the firm I  
S =  total sales of the firms in the sample  
MS =  market share of the firm defined previously. 
10 We consider this macroeconomic indicator because the purchase within the European Union of fresh fruit and vegetables 
from other countries and other European regions has increased considerably in the last decade. Despite the fact that the 
reference firms are renowned for the production and marketing of very early products with little competition, it is possible that 
vegetables such as tomatoes from North African countries are having an influence on variations of profitability or market share 
of the studied firms. We have taken into account trade within the EU, as this market constitutes almost 95% of these firms’ 
sales. Data are drawn from the marketing yearbooks of the FAO (Food and Agriculture Organization). 
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effectȱonȱMSȱ(mȱ<ȱ0)ȱdueȱtoȱgreaterȱentryȱopportunitiesȱforȱotherȱfirms.ȱFinally,ȱtheȱincreaseȱinȱ
IMȱtendsȱtoȱreduceȱtheȱindividualȱshareȱofȱtheȱfirmsȱinȱtheȱsectorȱ(nȱ<ȱ0).ȱȱ

3.3 Equation regarding investment in quality-environmental practices 

Weȱdoȱnotȱhaveȱatȱourȱdisposalȱanyȱreferenceȱstudyȱwhereȱanȱequationȱisȱformulatedȱtoȱestimateȱ
theȱQEȱvariable.ȱHowever,ȱsinceȱitȱwillȱbeȱusedȱasȱtheȱmainȱvariableȱforȱproductȱdifferentiation,ȱ
theȱ DorfmanȬSteinerȱ formulationȱ (1954)ȱ regardingȱ optimalȱ advertisingȱ costsȱ hasȱ beenȱ
consideredȱandȱwithȱ thisȱ replacementȱ theȱ followingȱequationȱhasȱbeenȱderived:ȱEqei/Siȱ=ȱ [(PiȬ
Ci)/Pi]ȱeQE,ȱwhereȱexpenditureȱonȱqualityȬenvironmentȱ(Eqe)ȱoverȱsalesȱ(S)ȱdependsȱonȱtheȱpriceȬ
costȱmarginȱ (PȬC/P)ȱ orȱ profitabilityȱ indicator,ȱ andȱ onȱ eQE,ȱwhichȱ isȱ theȱ elasticityȱ ofȱ theȱQEȱ
componentsȱ inȱ theȱdemandȱ function.ȱFollowingȱ thisȱ formulation,ȱ alsoȱ appliedȱ toȱ theȱ studiesȱ
conductedȱbyȱUriȱ (1988)ȱorȱMolyneuxȱ andȱForbesȱ (1995),ȱwhereȱ theȱdistinguishingȱ effectsȱofȱ
specificȱvariablesȱareȱanalysedȱandȱvariablesȱrelatedȱtoȱtheȱindustryȱstructureȱareȱincluded,ȱtheȱ
equationȱtoȱbeȱestimatedȱstandsȱasȱfollows:ȱ

ȱ QEit = p + q SMit + r MSit + s CIit + t SGst + wit ȱ (6)ȱ

WhereȱQEȱdependsȱonȱtheȱprofitabilityȱindicatorȱ(SM),ȱonȱtheȱfactorsȱrelatedȱtoȱtheȱelasticityȱofȱ
demandȱ (gatheredȱ throughȱ SG),ȱ onȱ efficiencyȱ (MS)ȱ andȱ onȱ theȱ structureȱ ofȱ theȱ sectorȱ (asȱ
reflectedȱinȱtheȱconcentrationȱlevelȱCI).ȱAllȱofȱtheseȱvariablesȱhaveȱbeenȱdefinedȱinȱtheȱpreviousȱ
equations.ȱFinallyȱtheȱerrorȱtermȱisȱincludedȱasȱw.ȱ

Regardingȱtheȱmostȱlogicalȱrelationshipsȱinȱthisȱequationȱ(6),ȱandȱinȱlineȱwithȱtheȱfindingsȱofȱUriȱ
(1988)ȱ orȱOustapassdisȱ etȱ al.ȱ (2000),ȱ itȱwasȱ concludedȱ thatȱhighȱmarketȱ shareȱ (MS)ȱ andȱhighȱ
profitabilityȱ(SM)ȱmayȱcontributeȱtoȱgreaterȱinvestmentȱinȱqualityȬenvironmentȱ(qȱ>ȱ0,ȱrȱ>ȱ0).ȱTheȱ
concentrationȱ ratioȱ (CI)ȱ isȱaddedȱ toȱ theȱmodelȱ inȱorderȱ toȱascertainȱwhetherȱdifferentiationȱ isȱ
greaterȱ inȱ aȱ highlyȱ competitiveȱmarketȱ orȱ viceȱ versa.ȱ Finally,ȱQEȱ canȱ beȱmoreȱ effectiveȱ forȱ
differentiationȱwhenȱtheȱsectorȱisȱgrowingȱ(tȱ>ȱ0)11.ȱ

TableȱA.2ȱ inȱ theȱappendixȱpresentsȱ theȱdescriptiveȱ statisticsȱofȱ theȱvariables.ȱEachȱvariableȱ isȱ
calculatedȱinȱfixedȱeurosȱbyȱmeansȱofȱtheȱRetailȱPriceȱIndexȱforȱfruitȱandȱvegetables.ȱ

4. Estimation and results 

Havingȱestablishedȱtheȱsystemȱofȱthreeȱequations,ȱthisȱsectionȱoutlinesȱtheȱsuitableȱmethodȱforȱ
simultaneousȱestimation,ȱtakingȱintoȱaccountȱtheȱproblemȱofȱendogeneityȱamongȱtheȱvariables.ȱȱ

Additionally,ȱ theȱ factȱ thatȱ thisȱ studyȱ dealsȱ withȱ panelȱ dataȱ meansȱ thatȱ theȱ unobservableȱ
individualȱefectsȱshouldȱalsoȱbeȱanalysed.ȱAȱfrequentȱsolutionȱisȱtoȱconsiderȱaȱmodelȱofȱcommonȱ
fixedȱeffectsȱforȱallȱtheȱfirms,ȱandȱtoȱtreatȱtheȱobservationsȱasȱaȱpoolȱofȱdata12,ȱasȱhasȱbeenȱdoneȱ
inȱ thisȱ case13.ȱ Fourȱ temporaryȱ dummyȱ variablesȱD1,ȱD2,ȱD3ȱ andȱD4ȱ areȱ introducedȱ forȱ theȱ
possibleȱ temporaryȱ effectsȱ inȱ theȱ threeȱ statedȱ equationsȱ (excludingȱ fromȱ theȱ estimationȱ theȱ
temporaryȱvariableȱcorrespondingȱtoȱtheȱfirstȱperiod).ȱ

                                                
11 When a market is growing, sales’ increases due to differentiation do not completely occur at the expense of competitors. 
Nevertheless, in an expanding market, rival firms may take longer to detect sales’ decreases due to the differentiation of other 
firms and their reactions may be delayed, if they react at all. This asymmetry in the timing and magnitude of the competitors’ 
response implies that QE can be more effective within an expanding sector. 
12 This method has been applied by authors such as Oustapassidis and Vlachvei (1999) or Bottasso and Sembenelli (2000), 
among others. Thus, the obtained ratios will show the average effects for the whole sample among the different variables. 
13 The sectorial effect would not make sense in the present study and there is a certain homogeneity in the sample, as 
mentioned before. 
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Givenȱ theȱ statedȱ complementarityȱ ofȱ theȱ dependencyȱ amongȱ variables,ȱ theȱ simultaneousȱ
estimationȱofȱequationsȱ(4),ȱ(5)ȱandȱ(6)ȱisȱcarriedȱoutȱusingȱtheȱmethodȱofȱtwoȬstageȱleastȬsquaresȱ
(2SLS).ȱ Thisȱ methodȱ allowsȱ forȱ theȱ creationȱ ofȱ anȱ auxiliaryȱ regressionȱ ofȱ theȱ endogenousȱ
variables,ȱ includedȱ asȱ explanatoryȱ onesȱ (i.e.ȱ SM,ȱMSȱ andȱQE)ȱ inȱ eachȱ equationȱwhereȱ theyȱ
appear.ȱ Eachȱ ofȱ theseȱ auxiliaryȱ regressionsȱ hasȱ oneȱ ofȱ theȱ aforementionedȱ endogenousȱ
variables,ȱandȱallȱ theȱpredeterminedȱvariablesȱ fromȱ theȱmodelȱofȱ simultaneousȱequationsȱareȱ
presentȱasȱexplanatoryȱvariables14.ȱ

Moreover,ȱasȱtheȱ2SLSȱmethodȱlosesȱefficiencyȱwhenȱcorrelationsȱexistȱamongȱtheȱerrorȱtermsȱofȱ
theȱdifferentȱ equationsȱofȱ theȱmodel,ȱ theȱ estimationȱwithȱ theȱ threeȬstageȱ leastȬsquaresȱ (3SLS)ȱ
method15ȱwasȱalsoȱcarriedȱout.ȱȱ

TheȱresultsȱofȱbothȱestimationsȱareȱpresentedȱinȱtheȱfollowingȱTablesȱ2ȱandȱ3.ȱ

 Results of the simultaneous estimation by 2SLS.  

Constant 
 
QE 
 
MS 
 
KS 
 
CI 
 
SG 
 
SM 
 
G 
 
IM 
 
D1 
 
D2 
 
D3 
 
D4 

2.24 
(3.15) *** 
0.39 
(1.93)** 
0.05 
(1.87)* 
0.68 
(3.37)*** 
-0.09 
(-1,51) 
0.19 
(0.60) 
 
 
 
 
-0.32 
(-1.09) 
0.17 
(1.69)* 
0.20 
(1.74)* 
0.53 
(2.01) ** 
0.63 
(2.38) ** 

1.82 
(2.24) ** 
0.21 
(2.15)** 
 
 
0.64 
(2.07)** 
 
 
 0.74 
(0.52) 
0.69 
(2.01)** 
0.51 
(0.97) 
-0.07 
(-0.92) 
0.12 
(0.89) 
0.39 
(1.84)* 
0.46 
(1.85) * 
0.41 
(1.97) ** 

2.03 
(2.14) ** 
 
 
 0.17 
(1.78)* 
 
 
-1.04 
(-1.25) 
1.08 
(2.17)** 
0.29 
(1.87)* 
 
 
 
 
 
0.21 
(1.48) 
0.27 
(1.68) * 
0.18 
(1.84) * 
0.23 
(2.57) *** 

R2 (adjusted) 
Observations 

0.70 
255 

 0.61 
 255 

0.52 
255 

The values of the t-statistics are given in brackets.  
***1% Significance level, ** 5% significance level, * 10% significance level. 

 

                                                
14 In a second stage, the predictions obtained from these auxiliary regressions are used in the heading equation instead of the 
endogenous variables that appear as explanatory variables; with this substitution it is estimated by ordinary least-squares (OLS). 
Thus the least-squares estimations of the second stage are the solutions to the system of normal equations. In other words, the 
2SLS estimator is an estimator of instrumental variables that uses as instruments the vector constituted by the variables 
estimated through the auxiliary regression and the predetermined variables of the system. It is therefore a solid estimator 
(Novales, 1996). 
15 The 3SLS estimator is an estimator of now simultaneously instrumental variables for the whole system. The third stage is the 
estimation by generalized least-squares (GLS) of all the equations, which allows improved efficiency in the case of correlations 
among the error terms. 
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 Results of the simultaneous estimation by 3SLS.  

Variables SM MS QE 

Constant 
 
QE 
 
MS 
 
KS 
 
CI 
 
SG 
 
SM 
 
G 
 
IM 
 
D1 
 
D2 
 
D3 
 
D4 

2.31 
(2.96) *** 
0.87 
(4.03)*** 
0.31 
(2.09)** 
0.49 
(2.67)*** 
-0.25 
(-1.41) 
0.28 
(0.98) 
 
 
 
 
-0.41 
(-1.38) 
0.08 
(0.72) 
0.22 
(1.73)* 
0.49 
(1.97) ** 
0.56 
(2.14) ** 

1.92 
(2.18) ** 
0.18 
(2.22)** 
 
 
0.46 
(3.44)*** 
 
 
 0.25 
(1.72)* 
0.34 
(1.98)** 
0.51 
(0.97) 
-0.09 
(-1.02) 
0.14 
(0.93) 
0.44 
(1.92)* 
0.38 
(1.87) * 
0.35 
(1.99) ** 

2.11 
(2.16) ** 
 
  
 0.19 
(1.79)* 
 
 
-1.04 
(-1.25) 
 1.08 
(1.91)* 
0.28 
(3.29)*** 
 
 
 
 
 
0.17 
(1.32) 
0.23 
(1.67)* 
0.17 
(2.12) ** 
0.20 
(2.62) *** 

R2 (adjusted) 
Observations 

0.69 
255 

 0.64 
 255 

0.53 
255 

The values of the t-statistics are given in brackets.  
***1% Significance level, ** 5% significance level, * 10% significance level. 

Theȱ resultsȱ ofȱ Tablesȱ 2ȱ andȱ 3ȱ areȱ quiteȱ similar.ȱ Itȱ cannotȱ beȱ saidȱ thatȱ greaterȱ efficiencyȱ isȱ
achievedȱwithȱtheȱestimationȱbyȱmeansȱofȱ3SLS,ȱwhichȱleadsȱtoȱaȱreductionȱin,ȱorȱtheȱcompleteȱ
absenceȱofȱcorrelationȱbetweenȱtheȱerrorȱtermsȱinȱtheȱequationȱsystem.ȱInȱbothȱcasesȱtheȱresultsȱ
showȱtheȱpositiveȱeffectȱofȱproductȱdifferentiationȱbyȱmeansȱofȱQEȱonȱprofitabilityȱ(SM)ȱandȱtheȱ
firm�sȱmarketȱshareȱ(MS).ȱTheȱcapitalȱfactorȱ(KS),ȱalsoȱanȱindicatorȱofȱtheȱfirm�sȱscale,ȱisȱdirectlyȱ
relatedȱinȱbothȱequationsȱtoȱtheȱtwoȱdependentȱvariables.ȱMoreover,ȱalthoughȱitsȱratiosȱareȱnotȱ
significant,ȱtheȱconcentrationȱofȱtheȱsectorȱ(CI)ȱdoesȱnotȱpositivelyȱaffectȱtheȱfirm�sȱprofitabilityȱ
(i.e.ȱprofitabilityȱandȱmarketȱpowerȱbyȱmeansȱofȱQE16).ȱItȱcanȱalsoȱbeȱseenȱthatȱtheȱgrowthȱofȱtheȱ
sectorȱ (SG)17ȱbenefitsȱ theȱdifferentiationȱ strategyȱofȱ theȱ firmȱ (QE).ȱTheȱ effectȱofȱ importsȱ (IM)ȱ
appearsȱ toȱbeȱnegative,ȱalthoughȱ itsȱeffectȱ isȱnotȱgenerallyȱsignificant18.ȱTheȱ temporaryȱeffectsȱ
appearȱwithȱaȱsignificantȱratioȱinȱtheȱlastȱyears,ȱprobablyȱasȱaȱresultȱofȱgreaterȱintensificationȱofȱ
QEȱpracticesȱandȱanȱincreaseȱinȱprofitability.ȱ

Inȱ short,ȱ theȱ resultsȱ obtainedȱdenoteȱ aȱpositiveȱ impactȱ ofȱ investmentȱ inȱQEȱpracticesȱ onȱ theȱ
variablesȱdeterminingȱ theȱ competitivenessȱ ofȱ theȱOPFVȱ inȱ thisȱ study.ȱThisȱ factȱ confirmsȱ theȱ

                                                
16 This would show that in this case the concentration does not imply a coordination or collusion effect on the market power 
of the firms in the sector. 
17 Market share is also affected positively, although the ratio is not significant. 
18 This may be a result of the increase in market share and the consolidation of the sector which has been observed in recent 
years  (Galdeano, 2000). 
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differentiatingȱ effectȱ ofȱ qualityȬenvironmentalȱ practicesȱ andȱ theirȱ complementarityȱ withȱ
profitabilityȱandȱmarketȱshare.ȱ

5. Conclusions 

Theȱ presentȱ studyȱ confirmsȱ theȱ complementarityȱ ofȱ theȱ relationshipsȱ amongȱ theȱ variablesȱ
whichȱdetermineȱcompetitivenessȱ(linkȱbetweenȱtheȱefficiencyȱhypothesisȱandȱtheȱmarketȱpowerȱ
hypothesis)ȱ withinȱ theȱ freshȱ fruitȱ andȱ vegetablesȱ sector.ȱ Dueȱ toȱ theȱ characteristicsȱ ofȱ
horticulturalȱ firms,ȱ investmentȱ inȱ qualityȬenvironmentalȱ practicesȱ currentlyȱ representsȱ aȱ keyȱ
factorȱ forȱproductȱdifferentiation.ȱThisȱ isȱdueȱ toȱ theȱ increaseȱ inȱ investmentȱ inȱ theseȱpracticesȱ
overȱrecentȱyears,ȱasȱaȱresultȱofȱtheȱCAP�sȱincentivesȱbyȱmeansȱofȱtheȱOP,ȱespeciallyȱsinceȱ1997.ȱ
Moreȱ importantly,ȱ theȱpositiveȱ impactȱofȱ theȱqualityȬenvironmentȱcomponentȱonȱprofitabilityȱ
indicatorsȱrevealsȱaȱrecoveryȱofȱtheȱdifferentȱvaluesȱandȱaȱtendencyȱchange,ȱparticularlyȱinȱtheȱ
salesȱmarginȱandȱeconomicȱprofitability.ȱ

Asȱ aȱ resultȱ ofȱ thisȱ analysisȱ throughȱ simultaneousȱ estimationsȱ consideringȱ theȱ dependenceȱ
amongȱ theȱ variablesȱ ofȱ theȱ firm�sȱ competitiveness,ȱ aȱ certainȱ degreeȱ ofȱ complementarityȱ ofȱ
qualityȬenvironmentalȱ practicesȱwithȱ profitabilityȱ andȱmarketȱ shareȱ hasȱ beenȱ found.ȱOnȱ theȱ
whole,ȱitȱhasȱbeenȱobservedȱthatȱinvestmentȱinȱtheseȱpracticesȱcontributesȱtoȱgreaterȱefficiencyȱ
andȱmarketȱpowerȱbyȱmeansȱofȱproductȱdifferentiationȱwithȱregardȱtoȱcompetitors.ȱ
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Appendix 

 Fruit and vegetable share in the Final Agricultural Production. 

42.5 % 48.4 % 39.3% 

Source: Andalusian Council of Agriculture and Fisheries (2001). 

 Descriptive statistics of the variables: Equations (4), (5) and (6). 
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*These are general rates of the sector and the same ratio is assigned to the all the firms during the same period. 


