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ABSTRACT

Afavourableregulatoryandstandardizationframeworkisaprerequisiteforestablishingacutting-
edgebio-basedeconomyinEurope.Thisarticlepresentsanoverviewofexistingregulatoryand
standardizationbarriersthatarehamperingthemarketuptakeofbio-basedproducts.Amongothers,
theyinclude:i)thelackofalevelplayingfieldvis-à-visbiofuelsandfossil-basedproducts;ii)the
lackofgenerallyacceptedend-of-liferoutesforbio-basedproducts;andiii)theexistenceofstandards
designedforfossil-basedmaterialsthatdonotmatchmarketpractises.Basedontheresultsofa2-round
Delphisurvey,proposalsareformedtoovercometheidentifiedbarriers.Thesesolutionsarethereafter
verifiedbystakeholdersthroughadditionalinterviewsandaworkshop.Finally,recommendations
weredraftedtoupdatethecurrentregulatoryandstandardizationframework.Morespecifically,the
adoptionof relevantprinciples for thecascadinguseofbiomasstheuseofalternative innovative
feedstock(e.g.waste)andtheupdateofexistingstandards(e.g.compostability)areproposed.
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INTRodUCTIoN

Improvedandinnovativewaysofproducingandconsumingfood,productsandmaterialsareneeded
for decoupling economic growth from resource depletion and environmental impact (European
Commission,2018).AsstatedintheStrategicInnovationandResearchAgenda(BBIJU,2017),a
sustainablebio-basedeconomyinEuropecouldprovideenvironmental,socialandeconomicbenefits,
andthereforecontributetowardsachievingacarbon-neutralfutureconsistentwiththeParisAgreement.

Asupportiveregulatoryandstandardizationframeworkisaprerequisiteforestablishingsucha
sustainableandefficientbio-basedeconomyinEurope.Regulationshouldenableratherthanimpede
innovationforunlockingthepotentialofthebio-basedeconomy,andshouldensurealevelplaying
fieldforcompetitionbetweenbio-basedandfossil-basedindustries.

This paper identifies existing regulatory and standardization gaps and bottlenecks affecting
bio-basedindustries;it isbasedonin-depthinterviewswithselectedvaluechainrepresentatives,
followedbya2-roundDelphisurvey.Thissurveyfocusedontheidentificationofbarriershampering
themarketuptakeofbio-basedproducts,aswellaspotentialinnovations(driversofchange)thatare
expectedtoplayanimportantroleinscalinguptheindustry.Theresultsofthe2-roundDelphisurvey
providedthebasisfortheformulationofspecificrecommendationsforupdatingexistingstandards
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andregulations,andforthedevelopmentofnewregulationstofillimportantgaps,inparticularin
theidentifiedfieldsofinnovation.

Thepaperstudiestheimportanceofdifferentelementsofasupportiveregulatoryframeworkfor
thebio-basedeconomythatareneededforestablishingalevelplayingfieldforbio-basedproducts.
Regulatory and standardization related suggestions for enhancingprinciplesof cascadinguseof
biomass,andforenhancingtheuseofwasteasafeedstock,areelaborated.Inaddition,solutionsfor
existinggapsinstandardsareidentifiedandproposed.

Thepaperisorganizedasfollows:first,theproposedmethodologyisexplained,followedby
adescriptionofidentifiedexistingbarriers.Thereafter,theresultsontherequiredelementsfora
supportiveregulatoryframeworkareillustrated,andfinally,theconclusionsandrecommendations
ofthisstudyarepresented.

LITERATURE REVIEw, RESEARCH oBJECTIVES ANd METHodoLoGy

Systematicforesightinvestigationswithafocusontechnologies,regulationsandstandardsallow
betterdecision-makingtowardstheenablingofabio-basedeconomy(LaduandQuitzow,2017).Itis
indeedachallengetoestablishaflexibleregulatoryframeworkthatcanadapttothepaceofchange
ofinnovationsandnewtechnologies.Foresightinvestigationscanbedefinedasastructureddialogue
amongstakeholdersonpossible futuredevelopments (GiaoutziandSapio,2013). It representsa
relevantpolicyinstrumentanddecision-makingtoolbasedonthefollowingfeatures:anticipation,
participation,networking,visionandaction(VecchiatoandRoveda,2014).Blind(2008)proposed
threemethodologiesforconductingregulatoryforesight:

i) Afirstapproachthatusesscienceandtechnologyindicatorsforidentifyingpossiblefieldsthat
maycausechallengesfortheregulatoryframework.

ii) Asecondapproachbasedonsurveysthatenableregulatorybodiestoidentifyfutureneedsfor
regulations.

iii) ADelphimethodologyinvolvingmultiplesurveyrounds.

For this paper, we adopted a combined methodology for conducting regulatory foresight,
includingpreliminaryexpertinterviews(seeLaduandClavell,2018)anda2-roundDelphiexercise
(seeLaduandClavell,2019).TheDelphimethodisbasedonstructuredsurveysandmakesuseof
informationobtainedfromtheexperienceandknowledgeoftheparticipants(JRC,2015).Itaimsto
synthesizethecollectiveexpertiseoftherespondents(LinstoneandTuroff,2002),andincludestwo
ormoreroundstovalidateandrefinetheresultsofinitialcommunicationswiththeparticipants.The
formalizationofthemethodology,theamountofdata,thenumberofexpertsinvolved,andthefact
thatdivergingopinionsarepartiallyhiddenbehindthemainconvergingone,makeitapopularand
credibleapproachforpolicymakers(JRC,2015).

Bymeans of preliminary interviews, experts’ opinions were collected with theobjective of
identifyingexistingmarketbarriers thatarecurrentlyhampering themarketuptakeofbio-based
products,andanticipatingupcominginnovationsthatwouldhaveapositiveimpactinthefurther
developmentof the sector.Special attentionwaspaid toexisting regulatory, standardizationand
investmentbarriers,whichcoulddelaythesenewdevelopments,andwhichshouldbeaddressedand
possiblyremovedinordertosupportfurtherdeploymentofthebio-basedeconomy.Overall,20key
sectorexpertswereinterviewed,including10expertsfromindustryand10expertsfromacademia.

Basedontheseresults,a2-roundDelphistudywasdesignedandconductedtoidentifyrequired
updatesoftheregulatoryandstandardizationframeworkforsupportingafulldeploymentofinnovation
potentialsandforunlockinginvestmentsinthebio-basedeconomy.
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