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ABSTRACT

Thisarticleexaminesthepro-environmentalbehaviourofEUcitizensandthepotentialconnection
with their attitudes towards common environmental legislation and environmental standards. It
analysesfactorsofthepro-environmentalbehaviourofEUcitizensandtheirattitudestowardsEU
environmentallegislationandhelpingnon-EUcountriesimprovetheirenvironmentalstandards.The
articleusescross-sectionalregressionanalysisbasedonSpecialEurobarometersurvey.Respondents
showamostlypositiveviewofEUenvironmentalprotectionlegislationandstandardsenforcement.
Respondentswithpro-environmentalbehaviourintheirdailylifearesignificantlymoreinfavourto
commonenvironmentallegislationandstandards.Women,managers,andthoseinterestedinpolitical
affairsaremorepositiveaswell.
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INTRodUCTIoN

Environmental problems come hand in hand with increased human activity. Population growth,
increasedproduction,technologicaldevelopmentandeconomicgrowthareallrelatedtotheproblem
ofenvironmentaldegradation.Therisingnumberofenvironmentallyorientedcontributionsproves
thecurrentimportanceofenvironmentalissues(Kubeetal.,2018;Maoetal.,2018;Wuetal.,2018).
Manythreatsexist,butairandwaterpollutionaregloballyregardedasthebiggestenvironmental
problems(Kubeetal.,2018;Tagarisetal.,2015)orenvironmentalfactors(Friedetal.,2019).

Environmentalprotectionandenvironmentalpolicytoolsarealllimited–orsupported–bythe
levelofcitizens’pro-environmentalattitude.Environmentallegislationandenvironmentalstandards
canplayanessentialroleinenvironmentalprotection.Publicacceptanceandsupportofcommon
environmental rules as well as the introduction of environmental standards can have significant
benefits.Themainobjectiveofthepaperistoidentifyfactorsaffectingpro-environmentalbehaviour
andexaminethepotentialconsequencesofpro-environmentalbehaviouronsupportofenvironmental
regulationsandstandards.WealsoexaminefactorsaffectingattitudetowardscommonEUlegislation
toprotecttheenvironmentaswellasrespondents’viewsontheEUhelpingnon-EUcountriesimprove
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theirenvironmentalstandards. In thenextsectionwedescribe the theoreticalbackgroundofour
research.Followingsectionsshowthemethodologyanddataaswellasthemostimportantresults
ofourresearch.Finally,wemakecertainconclusionsbasedontheobtainedresults.

BACKGRoUNd

Smithetal. (2017)andrespondentsofWorldEconomicForum(2013)surveysconsiderclimate
changetheworld’sgravestenvironmentalproblem.Recognizingtheseriousnessoftheenvironmental
situationhasledtoenvironmentalaspectsbeingtakenintoaccountinthedecision-makingprocess
andtheideaofsustainabledevelopmentbeingpromotedonallgovernmentallevels.

TheUnitedNationsConferenceontheHumanEnvironment,whichtookplaceinStockholmin
June1972,wasacrucialmoment.Itwasattendedbyrepresentativesof113countries;economists,
politiciansandothermajoractorsrecognizedenvironmentalpollutionasaseriouseconomicproblem.
Subsequently,aspecificsegmentofeconomicpolicy,knownasenvironmentalpolicy,focusedon
environmentalcarewithappropriateinstrumentscollection,hasbeensetapart.Therearediverse
approachestoclassifyenvironmentalpolicyinstruments.

AccordingtoBarbieri(2015),Clòetal.(2017),Liao(2018),PiciuandTrică(2012),Xepapadeas
(2009), environmental regulation has two basic forms: command-and-control and market-based
policyinstruments.Command-and-control(regulatoryorgreenregulation)instrumentsputpressure
onpolluters tochange theirbehaviourbymeansofdirect restrictions,commands, limitationsor
prescribedproceduresthatcannotbelawfullycircumvented.Ifthepolluterscontravenethem,they
will be sanctioned. They have different degrees of commitment – laws, regulations, directives,
standards(emission,technologyandproductstandards),oragreements(Bergeketal.,2014;Liao,
2018;Singhetal.,2017).

Financialincentivesthatstimulatethepollutertochoosetheleastcostlyalternative–toinvest
inasustainablesolutionortoincuradditionalcostsforpollution–arethekeyelementofmarket-
based(economic)instruments.Environmentaltaxes,environmentalfeesandcharges,deposit-refund
systems,tradablepermitsandsubsidiesarethemostwell-knowneconomicinstruments.(Bergeket
al.,2014;Piciu&Trică,2012;Xepapadeas,2009)

Inadditiontothetwotypesofregulatoryinstrumentsmentionedabove,thereisthethirdgroup
of so-called voluntary instruments. The main purpose of voluntary instruments is to integrate
environmentalawarenessandresponsibilityintodecision-makingprocessesofmanagingauthorities.
Voluntaryinstrumentsare,forinstance,variousenvironmentalco-operationsolutions,environmental
education,(voluntary)environmentalstandards(suchasISO14000),productenvironmentallabelling,
greenpublicprocurement(EuropeanEnvironmentalAgency(EEA),2016;Liao,2018;Organization
forEconomicCooperationandDevelopment(OECD),2019;Piciu&Trică,2012).

Inrelationtosolvingenvironmentaldifficulties,itispossibletoencounteranothertypologyof
tools,forexample,single-sourceandmultisourceinstruments(U.S.Congress,1995),informational,
cooperative,economicandregulatorypolicyinstruments(Böcher,2012),orpushandpullpolicy
instruments(Harring,2018).

Itisimportanttopointoutthattheindividualinstrumentsdonotappearseparatelyinpractice,
buttheyconstituteanoptimalcombination,apolicymix,thatiseffectiveinachievingenvironmental
objectives(Schaderetal.,2014).

Thesuccessrateofenvironmentalpolicy,notonlyasawhole,butalsoofitsinstruments,has
beenthesubjectofnumerousanalyses.Forexample,Lanetal.(2017)focusedonenvironmental
regulationstringencyanditsimpactoneco-industries.Theirresultshaveshownthatamorestringent
environmentalregulationofbothindustrialSO2andwastewateremissionswillnotonlycontribute
totheimprovementofindustrialenvironmentalperformancebutwillhelpeco-firmsdevelop,too.
RequateandUnold(2003)examined theenvironmentalpolicy instruments incentive to invest in
moreenvironmentallyfriendlytechnologies.Theyhavefoundthattaxesprovidestrongerincentives
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than permits, auctioned and free permits offer identical incentives, and standards may provide
stronger incentives than permits. Liao (2018) assessed the stimulus capability of environmental
policyinstrumentsforenvironmentalinnovations.Heconcludedthatmarket-basedinstrumentsand
information-basedinstrumentshavesignificantpositiveeffectsonthethreedimensionsofenterprises’
environmental innovation (eco-organization, eco-process and eco-product innovation), while the
command-and-controlinstrumentonlyhasasignificantpositiveeffectoneco-organizationinnovation.
Asshowninthenextchapter,attentionisalsopaidtoenvironmentalstandards.

Pro-Environmental Behaviour and its determinants
Pro-environmentalbehaviourof citizens canbeconsideredasoneof thekeyelements affecting
environmentalproblemsinthecountry.Factorsaffectingpro-environmentalbehaviourhavebeen
thereforeexaminedinseveralpreviousstudies.Thisbehaviourisoftenconsideredasheterogeneous,
multidimensionalandincludingbothpublicandprivatespherebehaviours(Ertzetal.,2016).People
aretosomeextentaffectedbytheirspecificbeliefs,rolemodelsaswellasspecificenvironmental
policytools.

AccordingtoDeLeeuw(2015)thebehaviourofparentsandfamilyisparticularlyimportant.
Furthermore,individualdifferencesinempathycaninfluencetheeco-friendlybeliefspeoplehold.
GiffordandNilsson(2014)classifiedfactorsaffectingpro-environmentalbehaviourintopersonal
and social factors. Personal factors include for example age, gender, education and knowledge.
Socialfactorsincludereligion,culturalvariations,urban-ruraldifference,normsandsocialclass.As
mentioned,educationandgenderaretwofactorsoftenstressedinpreviousstudies.Meyer(2016)argues
thathighereducationimpactspro-environmentalbehaviourandhebelievesthathighereducation
institutionscanplayanimportantroleinmakingsocietiesmoresustainable.Thestudyalsofound
thatfemalesandethnicminoritiesengageinsignificantlyhigherlevelsofgreenbehaviourincluding
recyclinganddouble-sidedprinting.

Significantdifferencescanbeseenamongdifferentculturesandcountries.Punzo(2019),using
averysimilardatasettoours,examinedcross-countrydifferencesinenvironmentalattitudes.Based
ontheresultsinItalyandtheUnitedKingdom,perceivedvaluesaredirectlyassociatedwithpro-
environmentalbehaviour,whileinGermanyandFrance,valuesprovidelessguidanceforbehaviour.
Authorarguesthatthesedifferencescanbetosomeextentexplainedbytheheterogeneouscultural
Europeanidentity.

Ertzetal.(2016)stressthatpolicymakersarenotabletoinfluenceobjectivecontextualfactors
that consumers face but they can influence their perceptions and attitudes. Both environmental
andmonetaryincentivescanbetosomeextenteffectivetools.However,Steinhorst(2015)found
thatpositivespill-overonclimate-friendlyintentions,beyondelectricitysaving,wasfoundinthe
environmentalframingconditionbutnotformonetarytools.BasedontheresultsofVicente-Molina
etal.(2018)elasticityvaluesaregenerallyhigherformen,somenarelikelytobemoresensitiveto
programsthatattempttochangetheirbehaviour.Theyalsofoundthatwomenwithsciencedegrees
andhighattitudelevelsaremorelikelytoactpro-environmentally.

Pro-environmentalbehaviourofcitizenscanalsoimpacttheadoptionofenvironmentalstandards
inthecountry.Wecanassumethatpeoplewithmorepro-environmentalattitudecansupportpro-
environmental regulationaswellas introductionofnewenvironmental standards in thecountry,
especiallywhenthisattitudetranslatesintoactionsintheireverydaylives.

Environmental Standards
Environmentalissuesarealsoatopicalissueinthefieldofstandardization.Existingenvironmental
standardsareconstantlyevaluated,modifiedandsupplementedbyotherstomeetcurrentenvironmental
needs(Hormozi,1997;Yuanetal.,2017).

Althoughtheirimplementationisbasedonthevoluntarydecisionofthesubject(Jagu,2015;
Rainville,2016;Urbaniec,2014),sometimesenvironmentalstandardsinspirelegislators(Klintman,
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2016).However,thismayleadtomisunderstandingenvironmentalstandards(andstandardsingeneral).
Inthispaper,standardsareconsideredasvoluntarydocumentsforwhichtherearenolegalobligations
tocomply(Hatto,2010),andthereforebelongtovoluntaryenvironmentalpolicyinstruments.Itis
worthnotingthatsomeauthorssuchasTuczeketal.(2018),WirlandNoll(2007)identifythemas
voluntarystandards.Environmentalstandardscouldbethebasisofaregulationthatspecifieslegally
enforceablerequirements,non-compliancewithwhichmaybesubjecttosanctions(Hatto,2010)(i.e.
itunderliesthecommand-and-controlenvironmentalpolicyinstruments).Thesestandardscouldhave
theadjective‘regulatory’or‘mandatory’intheliterature(Bergeketal.,2014;EuropeanCommission,
2016;Gouldsonetal.,2014;Tuczeketal.,2018).Thissecondwayofusingstandards(referencingto
standardsinregulation)intheEuropeanUnion(EU)isfollowedinthe‘NewApproachDirectives’
(EuropeanCommitteeforElectrotechnicalStandardization(CENELEC),2019).

Environmentalstandards,inadditiontotheirprimarypurposeofimprovingoratleastpreserving
thequalityof theenvironment (Yuanetal.,2017),havefurtherbenefitsasstandards ingeneral.
Theyensure thesafety,reliabilityandgoodqualityofproducts,processesandservices,efficient
production,costreductionthroughcompetition,supportregulationandpromoteinnovation(Hatto,
2010;InternationalOrganizationforStandardization(ISO),2019a;Liao,2018).

Asaspecifictypeofenvironmentallyfriendlystandard,environmentalstandardscanbringeco-
industriesacompetitiveadvantageinthedomesticmarket.Thepreferenceofconsumersfavouring
products that are ‘friendly’ to theenvironmentcouldbe the reason.Moreover, theeco-producer
canengageinexporttomeettheneedsofsuchconsumersinforeignmarkets(Levy&Dinopoulos,
2016).TheseviewsarefollowedbyOkrepilov(2015)whotalksaboutpositivecorrelationbetween
a company’s environmental care and its profitability. He demonstrates the relationship between
environmental protection and economic success with the example of Germany with thoroughly
elaborated environmental legislation and a high level of economic development. Environmental
standards (setting energy efficiency, emission limits or noise thresholds) are also applicable to
greenpublicprocurement(EuropeanCommission,2016;Rainville,2016).Ifthepublicsectorwere
exemplifiedfortheprivatesector,itcouldsupportthesuccessofthestate’senvironmentalpolicy.
SaikawaandUrpelainen(2014)showaninterestingfindingthatforeigndirectinvestmentscanhelp
promoteinternationaltechnologytransferfromindustrializedcountriestodevelopingones.Indoing
sointernationalenvironmentalstandardsplayameaningfulrole.Accordingtotheauthors,aforeign
companywillbeabletobringtheirtechnologytoadevelopingcountryifthereispotentialforsuccess
inthecountry’smarket.Inthiscontext,LevyandDinoupolos(2016)mentionthreecontroversial
theoriesabouttheeffectsofenvironmentalstandards:

• ‘Racetothebottom’hypothesis–importcompetitionfromcountrieswithlowenvironmental
standards puts pressure for less stringent environmental regulations in countries with high
environmentalstandards,

• ‘Gainsfromtrade’–opennessofeconomiesencouragesgrowthandinnovationbothofwhich
couldimproveenvironmentalquality,

• ‘Pollution heaven’ – countries with low environmental standards become the destination of
multinational companies. These companies use pollution-intensive technologies, leading to
greaterglobalpollution.

Developingcountriescouldthereforebeanobstacletoachievingsuccessfulenvironmentalcareby
usingenvironmentalstandards.AccordingtoAguilera-Caracula(2014),internationalenvironmental
standards are a solution. Using environmental standards reduces the leeway for exploiting the
differencesinenvironmentalregulationofindividualcountries(seethetheoryof‘pollutionheaven’).
Inrespecttothe‘racetothebottom’hypothesisPrakashandPotoski(2006)exploredconditionsunder
whichtradelinkagescanstimulateISO14001(themostwidelyadoptedvoluntaryenvironmental
regulation)adoption,therebycounteringenvironmentalracestothebottom.Theyhaveascertained
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thattradelinkagesencourageISO14001adoptionifcountries’majorexportmarketshaveadopted
thisvoluntaryregulation.

Thewell-knowndevelopersofinternationalenvironmentalstandardsarethreesisterorganizations:
theISO,theInternationalElectrotechnicalCommission(IEC)andtheInternationalTelecommunication
Union(ITU).TheISOdevelopsitsstandardsinawidevarietyofareas(includingtheenvironment)
andevenconfrontsitsstandardswiththeUNsustainabledevelopmentgoals(ISO,2019b).

WhileitmaybemoredifficulttoshowtheconnectionoftheIECandtheITUtotheenvironment,
itdoesexist.TheIECpromotesworldtradeandeconomicgrowthandencouragesthedevelopment
ofproducts,systemsandservicesthataresafe,efficientandenvironmentallyfriendly(IEC,2019).
TheITUispromotinginnovativeICTsolutionstoenvironmentalquestionsandisdevelopinggreen
ICTstandardstosupportasustainablefuture(ITU,2019)byraisingawarenessonInformationand
CommunicationTechnologies’(ICTs)roleintacklingenvironmentalchallengesincludingclimate
change.Betweenthesethreeorganization(theISO,theIEC,theITU),theISOhasthelargestshare
ofenvironmentalstandards.

Figure1showsthedistributionofthenumberofISOenvironmentalstandardsintheselected
sevenenvironmentalareas.Thereare7(outof17)categoriesofISOstandardsdirectlylinkedtothe
UNgoalsofsustainabledevelopment.Thestandardscurrentlyunderdevelopmentarealsoconsidered.
Itcanbesaidthatenvironmentisindeedadynamicallydevelopingareaofstandardizationonan
internationallevel.

Extendingenvironmentalstandardsandtheirsuccessinenvironmentalcareareunderreview
in numerous papers. The authors most often concentrate on selected environmental areas of
standardization (presented in Figure 1). Generally, these are the areas related to environmental
problemswhosesolutionisthemostvisible,suchasairandwaterpollution.Forinstance,Orviska
et al. (2019) focusedonair,water,marine, agricultural,noisepollutionandwaste.Their results
indicatethatISOenvironmentalstandardscanbebeneficialespeciallyforreducingCO2emissions

Figure 1. Number of ISO standards related to the environment (ISO Standards classification by the UN Sustainable Development 
Goals) Note: It is abstracted from the parts of the standard. Each standard is counted only once, regardless of the number of its parts.
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andforrecyclingactivities.Atthesametime,manycontributionsareaimedatevaluationofISO
14001environmentalefficacy(e.g.Arimuraetal.,2016;Baek,2018;Prakash&Potoski,2014;
Yin&Schmeidler,2009;Zobel,2018).Forexample,Baek(2018)hasnotconfirmedasignificant
differencebetweenenvironmentalperformanceofISO14001certifiedandnon-certifiedfacilities
inKorea.Zobel(2018)hasachievedsimilarresultsforbusinessinSweden.However,hepointsout
thatwhiletherearemanyexamplesofISO14001succeeding,anISO14001-certificationdoesnot
appeartobeaguaranteeofeithersuperiorenvironmentalperformancenorconcreteenvironmental
improvements.AnexampleisastudybyPrakashandPotoski(2014)whohavefoundthatISO14001
certificationsreduceair(SO2)emissionsincountrieswithlessstringentenvironmentalregulations
buthavenoeffectonairemissionsincountrieswithstringentenvironmentalregulations.

Environmental Standards and the EU
Environmentalinitiativesdidnothaveaglobaldimensionfromthebeginning.Theregionallevel,
especially in Europe, due to the EU also has an important position in achieving environmental
goals. The EU, or its predecessor European Economic Community (EEC), has been addressing
environmental issues fornearly50years.So-calledenvironmentalactionprogramsare thebasis
of the EU environmental policy (the first was issued in 1972, the current seventh program has
beeninforcesince2014).However,thefirstlegislativeactionsrelatedtoenvironmentalcarewere
launchedin1985.Later,theimportanceoftheenvironmenthasgrownfromanEUperspective–it
hasbecometheEU’spoliticalobjective(MaastrichtTreaty)andthenoneofitsabsolutepriorities
(AmsterdamTreaty).LegislationlinkedtoEUenvironmentalpolicyisaninherentpartoftheAcquis
Communautaire(Burnete&Choomta,2015;EuropeanCommission,2018).

TheEUappliestwobasictypesofenvironmentalpolicytools:command-and-controlinstruments
e.g. in the form of regulations, directives, decisions, recommendations, economic instruments
(environmental taxes,redesignedEUETSetc.),andvoluntaryinstrumentssuchaseco-labelling,
publicgreenprocurementandenvironmentalstandards(EEA,2016).

Standardisationactivities are carriedoutonbehalfof theEUby threeofficially recognised
standardizingsisterorganisationsknownasEuropeanStandardsOrganizations(ESOS):European
CommitteeforStandardization(CEN),EuropeanCommitteeforElectrotechnicalStandardization
(CENELEC) andEuropeanTelecommunicationsStandards Institute (ETSI).European standards
(includingenvironmental)aredevelopedbytheinstitutionsconcerned,interalia,inordertopromote
Europeanregulationandlegislation(ETSI,2019),i.e.theycanbethebasisofthenextregulation
(abovementioned‘NewApproachDirectives’).

ESOsareincreasinglyconcernedaboutdevelopingenvironmentalstandards.Forexample,CEN
(2019)believesthatallstandardsmusttaketheenvironmentintoconsideration.Environmentisan
interdisciplinarytopic;therefore,allCENsectorsdealwithenvironmentalissues.Furthermore,ESOs
cooperatewithanothertwoEuropeanpartnersprovidingaparticularfocusonenvironmentwithin
standardization:the‘EuropeanEnvironmentalCitizensOrganisationforStandardisation’(ECOS),
andthe‘EuropeanAssociationfortheco-ordinationofconsumerrepresentationinstandardisation’
alsocalledthe‘Europeanconsumervoiceinstandardisation’(ANEC).Theiractivitiesarereflectedby
thedevelopmentofenvironmentalstandardsincludeshundredsofEuropeanenvironmentalstandards
(‘EN’category).CENaloneaccountedfor733publishedenvironmentalstandards.Table1shows
howtheCENTechnicalCommissionfortheenvironmentisinvolvedinthesenumbers.Manyofthe
CENstandardscorrespondalsowithISOstandards.

Becauseof theCENELEC (Technical Committee TC 111X ‘Environment’) andETSI (ETSI 
Technical Committee – Environmental Engineering) technical committees for the environment
developedamuchsmallernumberofENstandards,Table2showsabriefoverviewofthem.

ConsideringthecurrentenvironmentalactivitiesoftheEU,itisverylikelythatthenumberof
Europeanenvironmental standardswill continually increase.UnderstandingEuropeans’ attitudes
towardsspecificenvironmentalissuescanthereforehelpintheirdevelopmentandimplementation.
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METHodoLoGy ANd dATA

UsingdataonenvironmentalprotectionintheEU,wespecificallyaimouranalysistoidentifyfactors
affectingpro-environmentalbehaviourandexaminepotentialconsequencesofpro-environmental
behaviouronthesupportofenvironmentalregulationsandstandards.Inordertoachievethisgoal,we
usedifferentmethods.Firstly,wecollectdatafromtheSpecialEurobarometerSurvey468(European
Commission,2017).ThissurveywasrequestedbyEuropeanCommissionandconductedbyTNS
PoliticalandSocial(Directorate-GeneralforCommunicationNetworks,ContentandTechnology).
Itwasconductedbetween23rdSeptemberand2ndOctober2017andthesampleconsistsof27,881
EUcitizens.Probabilitysamplingmethodandmultistagesamplehavebeenused.Thesamplewas
notrepresentativewithrespecttothepopulationofEUcountries.Thesizeofthesamplewasequal
foralmostallcountries.However,thepopulationweightscanbeappliedondata.Inourcasewe
compareshareindicatorsamongcountriesinordertogetacomparablebasis.Theywereinterviewed
face-to-faceathomeandintheirnativelanguage.Weuselinearregressionaswellaslogitregression
analysisinordertoidentifypotentialindividualfactorsaffectingtheirpro-environmentalbehaviouras

Table 1. Number of the CEN European environmental standards

Number Name Number of EN Number of EN 
ISO in it

CEN Environmental Technical Committees

CEN/TC223 Soilimproversandgrowingmedia 16

CEN/TC230 Wateranalysis 157 105

CEN/TC264 Airquality 58 13

CEN/TC292 Characterizationofwaste 4

CEN/TC308 Characterizationandmanagementofsludges 12 2

CEN/TC345 Characterizationofsoils 9 9

CEN/TC351 ConstructionProducts-Assessmentofreleaseof
dangeroussubstances 3

CEN/TC366 Materialsobtainedfromend-of-LifeTyres(ELT) 1

CEN/TC406 MechanicalProducts-EcodesignMethodology 0

CEN/TC444 Testmethodsforenvironmentalcharacterization
ofsolidmatrices 78 39

Related committees

CEN/TC164 Watersupply 209

CEN/TC165 Wastewaterengineering 39

CEN/TC183 Wastemanagement 7

CEN/TC260 Fertilizersandlimingmaterials 91 3

CEN/TC335 Solidbiofuels 24 23

CEN/TC343 Solidrecoveredfuels 17

CEN/TC411 Bio-basedproducts 8

CEN/TC454 Algaeandalgaeproducts 0

Total number of standards 733 194

Note: It is abstracted from the parts of the standard. Each standard is counted only once, regardless of the number of its parts.
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wellastheirattitudestoEUlegislationonprotectingenvironmentandtheroleoftheEUinimproving
environmentalstandardsinnon-EUcountries.

AllvariablesusedintheregressionanalysisaredescribedinmoredetailinTable3.
Weusefactoranalysistodetermineonefactorcapturingpro-environmentalbehaviourtocreatea

singlevariableforregressions.Theresultsoffactoranalysisareshowninmoredetailintheanalytical

Table 2. Overview of the CENELEC and the ETSI European environmental standards

Number Title

CENELEC

EN50419 Markingofelectricalandelectronicequipment

EN50574 Collection,logistics&treatmentrequirementsforend-of-lifehouseholdappliancescontaining
volatilefluorocarbonsorvolatilehydrocarbons

EN50581 Technicaldocumentationfortheassessmentofelectricalandelectronicproductswithrespectto
therestrictionofhazardoussubstances

EN50625 Collection,logistics&TreatmentrequirementsforWEEE

EN62321 Determinationofcertainsubstancesinelectrotechnicalproducts

EN62430 Environmentallyconsciousdesignforelectricalandelectronicproducts

EN62474 Materialdeclarationforproductsofandfortheelectrotechnicalindustry

EN62542 Environmentalstandardizationforelectricalandelectronicproductsandsystems-

EN63000 Technicaldocumentationfortheassessmentofelectricalandelectronicproductswithrespectto
therestrictionofhazardoussubstances

ETSI

ETSIEN303472 EnvironmentalEngineering;EnergyEfficiencymeasurementmethodologyandmetricsforRAN
equipment

ETSIEN303471 EnvironmentalEngineering;EnergyEfficiencymeasurementmethodologyandmetricsfor
NetworkFunctionVirtualisation(NFV)

ETSIEN303470 EnvironmentalEngineering;EnergyEfficiencymeasurementmethodologyandmetricsforservers

ETSIEN303423 EnvironmentalEngineering;Electricalandelectronichouseholdandofficeequipment

ETSIEN303215 EnvironmentalEngineering;Measurementmethodsandlimitsforpowerconsumptionin
broadbandtelecommunicationnetworksequipment

ETSIEN302099 EnvironmentalEngineering;Poweringofequipmentinaccessnetwork

ETSIEN301605 EnvironmentalEngineering;Earthingandbondingof400VDCdataandtelecom(ICT)equipment

ETSIEN301575 EnvironmentalEngineering;MeasurementmethodforenergyconsumptionofCustomerPremises
Equipment(CPE)

ETSIEN301169 Equipmentpractice;Engineeringrequirementsforoutdoorenclosures

ETSIEN300753 EnvironmentalEngineering;Acousticnoiseemittedbytelecommunicationsequipment

ETSIEN300253 EnvironmentalEngineering;EarthingandbondingofICTequipmentpoweredby-48VDCin
telecomanddatacentres

ETSIEN300132 EnvironmentalEngineering;Powersupplyinterfaceattheinputtotelecommunicationsand
datacom(ICT)equipment

ETSIEN300119 EnvironmentalEngineering;Europeantelecommunicationstandardforequipmentpractice

ETSIEN300019 EnvironmentalEngineering;Environmentalconditionsandenvironmentaltestsfor
telecommunicationsequipment

Note: It is abstracted from the parts of the standard. Each standard is counted only once, regardless of the number of its parts.
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partofthepaper.Intheanalysiswealsoexaminefactorscorrelatedwithpro-environmentalbehaviour
ofindividuals.Basedonpreviousresearchwecanassumethattherearepersonalandsocialfactor
affectingthisbehaviour(GiffordandNilsson,2014).Personalfactorsincludeforexampleage,gender,
educationandknowledge.Socialfactorsincludereligion,culturalvariations,urban-ruraldifference,
normsandsocialclass.Especiallyeducationandgenderaretwofactorsoftenconsideredassignificant
inpreviousstudies(Meyer,2016;Vicente-Molinaetal.,2018).

Wealso includevariables related topoliticalpreferencesof the respondentsaswellas their
interestinpoliticalissuesandtheirintensityofopinionleadership.Weassumethatthesevariables
couldbecorrelatedwithenvironmentallyfriendlyattitudeandcouldplayaroleindevelopingthis
attitude.Finally,therearealsothevariablescapturingindividualwell-beingofarespondentbytheir
life satisfaction and variables, taking into account the financial situation of a respondent. Some
pro-environmentalactivitiessuchasbuyingenergy-savingdurablesoranelectriccararehighly
dependentonfinancialsituation.

Weassumethattheattitudestowardstheenvironmentalregulationandstandardscanbecorrelated
withsimilarfactorsaspro-environmentalbehaviour.However,itislikelythatsomeofthem,suchas
financialsituationandoccupation,willnotplayasignificantrolehere.

RESULTS

Factor Analysis of Pro-Environmental Behaviour
Asmentionedinthemethodologicalsectionofourpaperweperformfactoranalysiswhichisapplied
basedon12differentvariablesrelatedtopro-environmentalbehaviourinordertodeterminefactors

Table 3. Variables derived from Eurobarometer survey used in regression analysis

Variable Description

Pro-environmentalbehaviour(Factor) Thisisthefactorderivedfromfactoranalysiscapturingthevariabilityof12
variablesonpro-environmentalbehaviour

Politicalinterest Intensityofpoliticalinterestofarespondent(politicaldiscussion)

Left-wing/Right-wing Placingofthepoliticalviewofarespondentonaleft-rightscale.

Opinionleadership Answerstothequestion:Whenyouholdastrongopinion,doyoufind
yourselfpersuadingyourfriends,relativesorfellowworkerstoshareyour
views?(howoften)

Gender Genderoftherespondent

Age Currentageofarespondent

Educationage Ageofrespondentwhenfinishingeducation

Self-employed Respondentisself-employed

Manualworker Respondentisamanualworker

Management Respondentisamanager

Rural/City Respondentlivesinaruralareaorvillage/
Respondentlivesinatown

Havingachild Respondenthasatleastonechild(lessthan10yearsold)

Lifesatisfaction Self-assessedsatisfactionwithlife

Difficultiespayingbills Respondentswhohavedifficultiespayingtheirbillsduringlast12month
(oftencodedas3,sometimes=2andnever=1)

Source: Authors based on data retrieved from Special Eurobarometer 468 survey.
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capturingmostoftheirvariability.Table4showsthatseveralfactorswereretrieved.However,we
decidedtotakeintoaccountonlythefirstone,becausethisfactoristheonlyonewithhighereigenvalue
than1.Thisisthemostcommonapproachusedwhendeterminingthenumberofsuitablefactors.
Hence,thefirstfactorcapturesthemajorpartofthevariabilityfromalltwelveinputvariablesused
infactoranalysis.

Thefactorcanbelabelledas“pro-environmentalbehaviour”oftherespondents.Thisfactoror
morepreciselyfactorscoresassignedtoallrespondentsarefurtherusedinaregressionanalysisas
dependentvariablesorinsomeregressionsasindependentvariables.Inputvariablesintothefactor
analysisareshowninTable5.

Links Between Pro-Environmental Behaviour and Attitudes 
to Environmental Regulation and Standards
Next,we try to identifypotential linksbetweenpro-environmentalbehaviourandattitude toEU
environmentallegislationaswellashelpwithenvironmentalstandardsprovidedtonon-EUcountries.
Inthiscasewerecodeanswersaboutthesupportfortothesetwoissuestoabinaryscale.Those
respondentswhopartiallyorfullyagreewithEUlegislationforenvironmentalprotectionhavebeen
recodedasoneandallothersaszero.Thesamehasbeenperformedwiththevariablecapturingsupport
forhelpwithenvironmentalstandards.InthenextphaseweconductTetrachoricpaircorrelationin
ordertoidentifypotentialcorrelationsbetweenselectedvariables.Resultsofthisanalysisareshown
in Table 6. All twelve variables capturing pro-environmental activities have positive correlation
withbothsupportofEUenvironmentalregulationandhelpwithenvironmentalstandards.Themost
positivecorrelationisevidentinthecaseofusingmoreenvironmentallyfriendlymeansoftravelling
aswellasinthecaseofthosereducingtheamountofwater.

Inthefinalpartofouranalysiswefocusourattentiononthesetwomentionedquestionsaswell
asthepro-environmentalbehaviourofrespondents.

Results of Regression Analysis
Resultsofquestionnaire-basedresearchcanbeaffectedbycommonmethodvariancebias.Therefore,
wedecidedtouseHarman’ssinglefactortestinordertocheckforthispotentialproblem.According
totheresultsinTable7,thefirstfactordescribesapproximately38%ofvariability.Thisvalueis
significantlylowerthan50%,whichismostlyconsideredasthecriticalvalue.Hence,theresults
suggestthattheproblemofcommonmethodvarianceisnotcriticalinourcase.

Wefirstlyexaminepotentialsocio-economicfactorscorrelatedwithpro-environmentalbehaviour
reflectedbyreallifeactivities.Thisisinourcaserepresentedbythefactorvariablegeneratedby
factoranalysis.TheresultsofallregressionsareshowninTable8.

Table 4. Factors retrieved by regression analysis

Eigenvalue Proportion

Factor1 1.5442 1.146

Factor2 0.3923 0.291

Factor3 0.1454 0.108

Factor4 0.0897 0.067

Factor5 0.0253 0.019

Factor6 -0.0403 -0.030

Source: Authors based on data retrieved from Eurobarometer 468 survey.
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These results show that there appears to be several statistically significant variables with a
potentialeffectonpro-environmentalbehaviour.Firstly,thepoliticalinterestandrespondents’political
orientationseemtobecorrelatedwiththeirbehaviour.Respondentsmoreinterestedinpoliticalissues
aswellas thosewith left-wingpoliticalorientationarebehavingmoreenvironmentally friendly.
Asimilarsituationisobservedinthecaseofrespondentswithhigheropinionleadershipintheir
communities.However,inthiscasethesignificanceofthevariableshouldbetakenwithagrainofsalt
duetopotentialendogeneity.Respondentswithahigheropinionleadershiparealsoshowingtheirgood
practicestootherswithpro-environmentalbehaviour.Ontheotherhand,theirstrongenvironmental
attitudeandactivitiesshouldbechannelledtoincreasedopinionleadershipincommunity.

With respect to gender men are behaving less environmentally friendly according to our
sample.Thepotentialrelationshipbetweenrespondent’sageandpro-environmentalbehaviourisin
bothcasesnon-linear,havinganinverseU-shapedfunction.Wealsofoundthatmanagersandcity
dwellersareingeneralbehavingbetterwithrespecttoenvironmentalprotection.Ontheotherhand,
financialproblemsseemtobenegativelycorrelatedwiththelevelofpro-environmentalbehaviour.

Table 5. Variables captured in factor analysis (Factor 1)

In order to reduce problems with harmful emissions have you 
done any of the following in the last two years?

Factor 1 Uniqueness KMO 
measure

1.Youhavefrequentlyusedpublictransport,bicycle,orchosen
towalkinsteadoftakingyourcar(Environmentally friendly 
travelling)

0.4113 0.8308 0.6426

2.Youhavereplacedolderenergy-intensiveequipment(hot
waterboiler,oven,dishwasheretc.)withneweroptions,with
betterenergyefficiencyrating(forinstanceproductslabelled
A+++)
(Replaced energy-intensive equipment)

0.3594 0.9426 0.7762

3.Youhavechangedyourhomeheatingsystemformahigh-
emissionsystem(e.g.coal,oilorwood-fired)toalower-emission
one(naturalgas,solar,pellets,electricity)(Low-emission 
heating)

0.2396 0.9426 0.7683

4.Youhaveboughtalowemission-car(forexampleahybridcar)
(Low-emission car)

0.3594 0.8709 0.7345

5.Youhaveboughtanelectricvehicle(Electric vehicle) 0.1252 0.9843 0.6973

Have you done any of the following in the past six months?

1.Separatemostofyourwasteforrecycling(Separate) 0.3207 0.8972 0.8295

2.Cutdownyourenergyconsumption(Less energy 
consumption)

0.4729 0.7763 0.7689

3.Avoidedsingle-useplasticgoodsotherthanplasticbags
4. (Avoid plastics)

0.3672 0.8652 0.7929

5.Cutdownyourwaterconsumption(Less water) 0.3021 0.9087 0.7628

6.Usedacarlessbyavoidingunnecessarytrips(Less travel by 
car)

0.4649 0.7838 0.7345

7.Boughtproductsmarkedwithanenvironmentallabel(Enviro. 
label)

0.4088 0.8329 0.8174

8.Avoidedbuyingover-packagedproducts(Avoid over-packed 
products)

0.4604 0.7880 0.7818

Overall 0.7453

Source: Authors based on data retrieved from Eurobarometer 468 survey.
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Theinterpretationcanbestraight-forward,becausesomepro-environmentalactivitiesarefinancially
demanding,e.g.buyingnew,moreefficientappliances,suchasacquisitionofmoreenergyefficient
equipmentorelectricvehicleareofcoursemoneydemanding.Finally,wealsofoundthatindividual
well-beingcapturedbythelevelofrespondents’satisfactionwithlifeisalsopositivelyrelatedto
pro-environmentalactivitiesindailylife.

Further, we examine the factors correlated to the attitudes towards the necessity of EU
environmental legislation and attitudes towards the EU helping non-EU countries with their
environmentalstandards.AsshowninTable8theresultsaretosomeextentsimilartotheprevious
regression. However, this time we also include pro-environmental behaviour as an independent
variable. As expected, in both cases pro-environmental behaviour is significantly and positively
correlatedwithattitudestowardsthementionedproblems.Hence,thoseperformingenvironmentally
friendlyactivitiesareingeneralmoreinfavourofEUenvironmentalregulationsaswellasofthe
EUhelpingothercountrieswithenvironmentalstandards.Politicalinterestandleft-wingpolitical

Table 6. Results of tetrachoric pair correlation analysis

EU legislation is 
necessary

EU should 
assist non-EU 

to improve 
environmental 

standards

EU legislation is 
necessary

EU should 
assist non-EU 

to improve 
environmental 

standards

EUshould
assistnon-EU
toimprove
environmental
standards

0.605***
(0.009)

Environmentally
friendly

travelling

0.100***
(0.011)

0.120***
(0.011)

Separate 0.078***
(0.011)

0.078***
(0.011)

Replaced
energy-intensive

equipment

0.083***
(0.011)

0.127***
(0.012)

Lessenergy
consumption

0.075***
(0.011)

0.110***
(0.012)

Low-emission
heating

0.081***
(0.014)

0.059***
(0.014)

Avoidplastics 0.071***
(0.011)

0.132***
(0.012)

Lowemissioncar 0.075***
(0.011)

0.102***
(0.019)

Lesswater 0.119***
(0.012)

0.108***
(0.012)

Electricvehicle 0.076***
(0.022)

0.087***
(0.022)

Lesstraveling
bycar

0.064***
(0.012)

0.101***
(0.012)

Enviro.Labels 0.044***
(0.012)

0.159***
(0.013)

Avoidover-
packedproducts

0.065***
(0.012)

0.146***
(0.012)

Note: Tetrachoric rho statistics are shown in the tables together with the level of significance (all correlation coefficients are significant at 1% level of 
significance). Standard errors are shown in parentheses).

Source: Authors based on data retrieved from Special Eurobarometer 468 survey.

Table 7. Results of test Harman’s single factor test (Factor analysis of variables included in the regression models)

Variables included Retained factors % variance (Factor 1) Eigenvalue (Factor 1)

17 10 0.381 1.248

Source: Authors based on data retrieved from Special Eurobarometer 468 survey.
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Table 8. The results of ordered logistic regression for selected problems when selling online as dependent variables

(1) Pro-environmental 
behaviour Factor (linear 

reg.)

(2) EU legislation is 
necessary 

(Ordered logit)

(3) The EU should assist 
non-EU to improve 

environmental standards 
(Ordered logit)

Pro-environmental
behaviour

0.2972***
(15.00)

0.3533***
(17.80)

Politicalinterest 0.1088***
(11.57)

0.1962***
(7.33)

0.2077***
(7.73)

Left-wing 0.0565***
(3.98)

0.169***
(4.42)

0.1364***
(3.56)

Right-wing -0.0225
(-1.55)

-0.123***
(-2.99)

-0.0229
(-0.55)

Opinionleadership 0.0454***
(7.12)

0.058***
(3.30)

-0.0071
(-0.41)

Men -0.1591***
(-15.44)

-0.0227***
(-4.51)

-0.0411
(-1.46)

Age 0.0186***
(9.38)

-0.0227***
(-4.16)

-0.005
(-0.84)

Age2 -0.00019***
(-10.25)

0.0002***
(4.46)

0.0004
(0.79)

Educationage 0.0313***
(15.38)

0.0103*
(1.83)

0.012**
(2.14)

Educationage2 -0.00028***
(-13.37)

-0.0009*
(-1.66)

-0.0001*
(-1.90)

Self-employed 0.045**
(2.16)

0.0368
(0.66)

-0.042
(-0.78)

Manualworker -0.015
(-1.08)

0.0503
(1.32)

-0.0257
(-0.67)

Management 0.0626***
(3.57)

0.119***
(2.60)

0.0828*
(7.82)

Rural -0.014
(-1.11)

-0.0287
(-0.85)

-0.0028
(-0.08)

City 0.0676***
(5.27)

0.0278
(0.81)

-0.0012
(-0.03)

Havingachild -0.0103
(-0.68)

-0.0244
(-0.60)

-0.0483
(-1.17)

Lifesatisfaction 0.092***
(10.47)

Difficultiespayingbills -0.0647***
(-6.86)

-0.1277***
(-5.14)

-0.1131***
(-4.47)

Logpseudolikelihood -20554.32 -20204.05

R2 0.20

WaldX2 1293.12 1180.01

Observations 20512 19761 19779

Source: Authors based on the data from Special Eurobarometer 468.
Note: based on the data from Regressions done by linear regression, logit and ordered logit with standard errors corrected for heteroscedasticity. Vari-

ables are all defined in an appendix. (.) denotes t- statistics or z- statistics, */**/*** mean significance at the 10%/5%/1% levels of significance. EU countries 
fixed effects are included in all regressions.
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orientationareagainpositivelyrelatedtothementionedissues.Thesameistrueformanagersand
tosomeextentalsothosewithhighereducation.Respondentswithfinancialproblemsaremostly
againstEUlegislationandhelpingothercountrieswithenvironmentalstandards.

Thereareofcoursesomelimitationstoourapproach.Firstofall,theendogeneityandunobserved
heterogeneity,mayaffecttheresultsandthereforeweinterprettheresultsmoreascorrelationsthan
exactcausalities.Secondly,theselectionofcontrolvariableshasbeensignificantlylimitedbythe
availabilityofdata.Itcouldbealsouseful tocontrolforseveralothervariablessuchasintrinsic
motivationof respondents.Despiteconsiderablesizeandqualityofoursample thereareseveral
limitsespeciallyrespecttolackofrepresentativenessforeachEUcountry.

CoNCLUSIoN

Environmentalprotectioniscurrentlyoneofthemost-discussedissuesintheworld.Inthispaperwe
focusedourattentionparticularlyonpro-environmentalbehaviour,itsfactorsanditsrelationshipto
attitudestoEUenvironmentallegislationandenvironmentalstandards.TheEUanditsinstitutions
currently have relatively broad competencies in regulating environmental protection in member
countries.However,ithasvirtuallynoeffectonnon-EUcountries.Basedonsecondarydatafrom
SpecialEurobarometersurveywecansaythatrespondentsfromEUcountrieshaveamostlypositive
viewofEUlegislationanditsroleinprotectingtheenvironmentintheircountries.Theyarealsoin
generalinfavouroftheEUhelpingnon-EUcountriesintheprocessofdevelopingandimproving
nationalenvironmentalstandards.ThiscanbeapositivesignfortheEUanditsinstitutionstosupport
commonenvironmentalstandardsintheEUaswellastohelpothercountrieswiththeimprovement
oftheirstandards.Thesepositiveattitudesareespeciallyevidentforwomen,managers,respondents
withaleft-wingpoliticalorientationandthosemoreinterestedinpoliticalaffairs.Theseshouldbethe
subgroupswhicharesupportingtheEUenvironmentalregulationsandalsoenvironmentalstandards
themost.Furthermore,pro-environmentalbehaviourintheirdailylifeispositivelycorrelatedwith
theirattitudestowardsEUenvironmentalregulations.Thisisespeciallytrueforusingenvironmentally
friendly means of transport and reducing water consumption. We also identify several factors
affectingpro-environmentalbehaviouroftherespondents.Again,itseemstobemostlyrelatedto
theirpoliticalviews,age,genderandfinancialsituation–respondentswithfinancialproblemsbehave
lessenvironmentallyfriendly.
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