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ABSTRACT

Bioeconomyhasbeenproposedasapathwaytosustainabledevelopmentinmanycountries.However,
thedifficultiesindefiningthebioeconomyboundariesatthenationallevelmightnecessitatethe
adoption of a sectoral approach to monitor and evaluate the success of its development. In this
resolution,standards,certificationsandlabelling(SCL)schemesforbioeconomy-relatedsectorsmight
beanessentialsourceofdata.ThestudyevaluatesthepotentialtouseSCLschemesasasourcefor
monitoringandevaluatingsustainablebioeconomy,byanalysingthesustainabilityaspects(chain-of-
custody,environmental,economicandsocialthemes)consideredinselectedSCLschemes.Avarietyof
SCLschemesfordifferentstagesofthebioeconomyvaluechainsweresubjectedtoanalysisonwhether
theyconsiderinternationallyagreedaspirationalprinciplesandcriteriaforsustainablebioeconomy.
TheaspectsmostfrequentlymentionedbytherequirementlistsoftheanalysedSCLschemeswere
identified,alongwiththehighlightsontheleast-frequentlymentionedsustainabilitytopics.
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INTRodUCTIoN

Bioeconomyistheutilizationofbiomasstoproducenotonlyfoodandfeed,butalsoenergy,chemicals
andmaterials.Duetoitspromisingpotentialinaddressingglobalchallenges,bioeconomyhasbeen
directlyorindirectlyincludedinpolicyagendasworldwideasawaytodecouplegrowthandpetroleum
dependency(Bracco,Calicioglu,GomezSanJuan,&Flammini,2018;andBracco&Flammini,
2018).However,bioeconomyisnotsustainableper se,especiallyconsideringthecompetitionitposes
fornaturalresourceinputsforfood(Calicioglu,Flammini,Bracco,Bellu,&Sims,2019),andother
aspectssuchaswhetherbioeconomyimprovesworkingconditionsfortheemployees.Furthermore,
theimpactofbioproductsandtheirvaluechainsarenotinclinedtoterritorialboundaries,andthey
rathergloballyaffectsocietyandecosystems.Therefore,informationontheoverallsustainabilityof
thebioproductsisofparticularconcernforsustainabledevelopment.

Data availability can often be an issue in sustainability monitoring frameworks related to
bioeconomy. Nevertheless, standard, certification and labelling (SCL) schemes for biomass and
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bioproductscanprovideinsightsontheoverallsustainabilityofbioeconomyattheproductlevel,
astheyincreaseinformationflowsthroughoutthevaluechainandinthemarket(FAO,2003).They
helpallvaluechainactors(producers,manufacturers,distributors,tradersandconsumers)disclose
informationandchoosetherightproductsfortheirpurpose.Overthelastyears,severalSCLschemes
havebeendevelopedbytheprivateandpublicsectors(e.g.OKbiobasedVinçotte),aswellasby
internationalorganizations(e.g.GreenGoldLabel). In thecontextofbioeconomy,existingSCL
schemesprovethebio-basedcontentofaproduct,intendtodemonstratetheextentofitssustainability,
orinformontheproductend-of-lifeoptions(e.g.biodegradability,compostabilityanddisintegration
ofaproduct).Forinstance,theEuropeanUnion(EU)delegatestheevaluationofthesustainabilityof
biofuelsenteringitsmarkettovoluntaryschemesapprovedbytheCommission(Bracco,2015).This
EUbiofuelregulatoryregimeintroducesadoubledelegation:theEuropeanCommissionentrusts
thepartnersoftheapprovedSCLschemestoensurebiofuelsustainability;andtheschemesdelegate
thirdpartyauditorstoguaranteetheirbehaviour.

SCLschemessendamessagetotheactorsofthevaluechainandtheconsumers.Thisinformation
increasesaccesstomarketandbrandvalue,confidence,traceability,andfacilitatesriskmanagement
(duediligencesystem).SCLschemesoftenhelpcompaniescomplywithnationalandinternational
legislations,suchastheinternationallabourstandardssetbytheInternationalLabourOrganization
(ILO)orenvironmentallaw.Consumers,particularlyindevelopedcountriessuchasthemembersof
theEU,aremoreandmorepreparedtobuygoodsandserviceswhichhavereducedenvironmental
impacts(EuropeanCommission,2008).Forexample,consumersareoftenwillingtopayahigher
pricethatisalsocalled“GreenPremium”foramoresustainablebio-basedproduct(Carus,Eder,&
Beckmann,2014;Dammeretal.,2017).Therefore,byincreasingmarketinformation,thecertification
ofabioproductcanalsoenhancethedevelopmentofitsmarketandfavours,forinstance,public
procurement(Dubois&GomezSanJuan,2016;Lynch,Klaassen,&Broerse,2017).

Despite the needs in bioeconomy sustainability monitoring and the potential opportunities
thatSCLschemesofferasadatasource,acomprehensiveanalysisof thecurrentstatusonhow
sustainabilityisaddressedinbioeconomy-relatedSCLschemesislacking.Inthisrespect,thisstudy
aimstoassesswhichsustainabilitycriteriaarerequestedbytheexistingSCLschemesforbio-based
products,inordertodeterminetowhatextenttheSCLschemescanbeusedtomonitorandevaluate
thesustainabilityofbioeconomydevelopmentattheproductlevel.

The studypresents certificationoptions fordifferent typesofbiomassandbioproducts, and
analysestheaspectsconsideredbytheselectedcertificationschemes,mainlyfocusingonwhethera
givencertificationoptionconsidersthechain-of-custody(CoC)andsustainabilitystandards.Tothis
end,inordertooutlinesustainabilitycriteria,acollationoftopicshasbeenidentifiedonthebasis
oftheaspirationalprinciplesandcriteriaforsustainablebioeconomy(summarisedinAppendixA),
developedandvalidatedbytheInternationalSustainableBioeconomyWorkingGroup(ISBWG).This
workinggroupcomprisesrepresentativesofgovernments,researchandinternationalorganizations,
andithasbeenestablishedbytheFoodandAgricultureOrganizationoftheUnitedNations(FAO).

Inthescopeofthisstudy,theanalysedSCLscoverdifferentstagesofthevaluechainofabio-
basedproduct,frombiomasstobiomaterialsandfinalbioproductsenteringthemarket.Thestudy
referstoproductsfromthefollowingbioeconomysectors:agriculturalsectors(agriculture,forestry,
andfisheries),bio-basedconstructionmaterialsandfurniture,pulpandpaper,bio-basedtextiles,bio-
basedchemicalsandpolymers,bioenergy;andtoend-of-lifecertification.Foodandfeedareexcluded.
Theselectionofcertificationschemesforbiomass,forestproducts,agriculturalcommodities,biofuels
andbiomaterials,prioritisesthosestandardsthatarenotapplicablejustinonecountrybecausethe
analysisaimstobeglobalinscope.Inthecontextofthiswork,productsofbiologicaloriginthat
arenotclassifiedunderanotherlistedcategoryareconsidered“other”bioproducts.Forthe“other”
bioproductsandend-of-lifecertificationschemes,thisstudyalsoincludesafewnationalSCLs,since
thereareonlyalimitednumberofavailableinitiativesworldwide.AsystematicanalysisoftheSCL
schemesforthefinalproductsinthementionedcategoriesisperformed,particularlybecausethe
compilationunderthesecategorieshavenotbeenpreviouslyundertakencomparatively.
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