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FOREWORD

The main aims of the project BIOPROSPECT are to explore and document the
bioprospects of forested protected areas and the ways of sustainable capitalization
as a mean for their wise management and conservation, to encourage cooperation
partnerships and networking among economic development planners and PA
managers, to develop a cross-border bioprospect assessment methodological
framework and economic valuation model in order to achieve outcomes which
benefit both economic development and conservation.

BIOPROSPECT Work Package 5 aims to mainstream biodiversity valuation into
decision making and policy initiatives. Aims to integrate economic valuation in
operational management of forested areas and policy initiatives of Balkan
Mediterranean area.

This report, (deliverable D5.1.1under Task 5.1 in Work Package 5) analyses the
challenges and opportunities while providing guidelines to develop a forest based
bioeconomy at Regional level.
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EXECUTIVE SUMMARY

The public and private forests as well as the forest-based sector play a central role
in the bioeconomy of European Regions. They provide material (wood and non-wood),
bioenergy and a wealth of other regulating and cultural ecosystem services. These
demands need to be properly balanced, and many targets have to be tackled
simultaneously. Issues to be addressed with the forest bioeconomy include the
conservation of biodiversity, the economically, environmentally and socially sustainable
production processes, products and services, the ways that non-wood goods and
ecosystem services managed and valued and finally how all these are integrated into
dynamic land use of European Regions. Ensuring sustainable development is a necessary

precondition for a successful forest-based bioeconomy.

Addressing the societal and environmental challenges of global change requires
significant changes to the way our society produces and consumes goods and services. The
Millennium Ecosystem Assessment puts ecosystem services at the centre of this effort and
links human well-being to the impacts on ecosystems of changes in natural resources. The
Economics of Ecosystems and Biodiversity initiative drew further attention to the
economic benefits of conserving ecosystems and biodiversity, supporting the idea that
economic instruments — if appropriately applied, developed and interpreted — can inform

policy- and decision-making processes.

Each Region will need to find new ways to remain competitive and will need to
develop a specific location-based approach to forest bioeconomy, adapted to existing
biogeographical, economic and social specificities to maximise economic, social and
environmental benefits. Success will depend on the ability to take advantage of the oppor-
tunities emerging from ongoing technological revolutions (e.g. bio- and nanotechnologies,
digitalisation) to transform industry (new feedstocks, chemicals and materials, advanced
manufacturing) into circular business models that leverage the potential of the sharing,
platform and performance economies. But, it is not enough to develop a strong bio-based
sector. It is necessary to create a biological framework for the economy, essentially to
greening the economy, from construction, to transport and tourism. Ecotourism, wood
construction, bio-based packaging and biofuels are all examples of how forest goods and

services can transform major economic sectors.

Furthermore there is a need for a realistic understanding of the potential capacity

of forest resources to contribute sustainably. In a situation with many possibilities,
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synergies, trade-offs and uncertainties, indicators can help to avoid unwanted impacts,
and support successful and sustainable bioeconomy development. They can be used to

inform policy makers, synthesize complex matters and act as tools for decision support.

This report is the Deliverable 5.1.1 “Roadmap for promoting biodiversity
valuation in Regional bioeconomy” developed within the framework of the project
“Conservation and sustainable capitalization of biodiversity in forested areas -
BIOPROSPECT” which is funded by «Interreg V-B “Balkan-Mediterranean 2014—2020"».
The report analyses the challenges and opportunities while providing guidelines to

develop a forest based bioeconomy at Regional level.
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EKTETAMENH EAAHNIKH NEPIAHWH

Ta dnuoota kat W8wTtikd 8don kabwg kalt o Saclkog Topéag Swadpapatilouy
KEVTPLKO pOAo oth Blolovopia twy eupwnaikwy nepldepelwv. MNapéyouv UAIKA-TpoidVTa,
Bloevépyela kal MANBwpa GAAWY pUBULOTIKWY KAl TIOALTLOTIKWY UTINPECLWY. 2TO MAAICLO
auto n daotkn Blootkovopia adopd tn Slatipnon tNg PLOMOIKIAOTNTAC, TIC OLKOVOLLKA,
TMEPLPBAAAOVTIKA KAl KOWWVIKA BLWOLIEC MAPAYWYIKEG Sladlkaciec, Ta mpoldvta Kal TLG
OLKOOUGTNHLKEG UTINPEGCLEC, TOUC TPOTIOUG SLAXEIPLONG KAl AmOTiHnong Twyv ayabwv anod
pn €0A0 KAl TWV OLKOGUOTNUATWY Kal, TEAOG, XPHon Twv gupwnaikwy meptdpepelwy. H
efaodalion tng Puwwowung avamtuéng amoteAdel amapaitntn mpolmobeon yla Hla

EMLTUXNUEVN Bloolkovopia pe Baon ta 8don.

H avTIHETWTTLON TWV KOWWVLKWY KAl TTEPLBAAAOVTIKWY TPOKAR GEWV TN TIAYKOCLAG
aAlayn¢ analtel onpavtikéc aAhayéc otov TPOMo LE Tov Omolo N Kowvwvia pag mapayel
Kal KatavaAwvel ayabad kal untnpeoiec. H afloAdynon Twv olkoouoTNUATWY TS XIALETIAC
B£TEL LG UTINPECIEC OLKOGUGTHATOC OTO ETKEVTPO AUTAC TNG MPOOTIAOELAC Kal GUVEEEL
™V avOpwrvn EUNUeEpPLa HE TIC EMMTWOELC TWV GUCIKWY TOPWVY OTLG olkoocuotrpata. H
npwtoBoulia «Okovopla TwV OLKOCUCTNUATWY KAl TNG PLOMOKIAOTNTACY EMECTNOE
TMEPALTEPW TIPOCOXN OTA OLKOVOULKA odEAn tng Slatipnong OLKOGUOTNUATWY Kal
BlomolkiAotntag, umootnpiloviag tnv 18€a OTL TA OLKOVOULKA MEoa - edbdboov
epapuodlovtal, avamtiooovtal Kol €PUNVELOVIAL - HUIOPOUV VA EVAHUEPWOOUV TIG

Stadikaoiec moAltiki¢ kat ARG anodacewv.

KaBe MNepidpépela Ba mpémel va Ppel véoug TPOMOUC ylad vd TAPAUEVEL
QVTOYWVLOTIKOC Kal Ba xpelaotel va avamtuel pia cUyKeKpLULEVN TIPOCEYYLON BACEL TNG
tonoBeociac ywa Tt Ploiovopia Twv Sacwv, TPOCAPUOCUEVH OTIC UNAPYOUCES
BloyewypadIKEC, OLKOVOULKES KAl KOLVWVLKEG SUVATOTNTEC, WOTE vd LeylotonotnBolv ta
OLKOVOLKA, KOWWVIKA Kal meptBarloviikd odéAn. H emtuyia Ba e€aptnOsel and v
tkavotnta aflomoinong Twv EUKALPLWY TIOU TIPOKUTITOUV amd TIG OUVEXLIOUEVEC
TEXVOAOYLKEC EMAvVAOTAceLS (T.X. Blotexvoloyleg kat vavotexvoloyieg, Pndlomoinon) yla
TN Hetatporn tng Plopnyaviag (VEwv mpwTtwy UAWY, XNHLKWY KOl UALKWY, TTPONYUEVNG
HEeTAmoinong) o0& KUKALKA EMLXELPNUATIKA HOVTEAA Tou aflomololv To SUVANLKO TNG
olkovolag Kowncg xprong, tng mAatdopuag kat tng anodoonc. Opwg, dev apkel va
avarmntuxBel évac Loxupog Blohoyikog topéag. Eival amapaitnto va dnuoupynOel éva
BloAoyiko mAaiolo yLa Tty oltkovopia, Kupiwg yia tnv e€opdAuvaon tnc olkovopiag, ano tny

KOTAOKEUN, LEXPLTLC LETADOPEC KOL TOV TOUPLOPO. O OLKOAOYLKOC TOUPLOHOG, N KATAOKEUR
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£UAou, ol BloAoylkég oUOKeLAOiEG Kal Td Blokavotlpa eival OAa napadsiypata yla To nmwg
TA AypOTIKA TIPOIOVTA KOl OL UTINPECIEC UMOpoUV va HETAPOPPWOOUV OnUAVTLKOUG

OLKOVOLKOUG TOME(C.

ErmumAéov, undpyel avaykn peAALOTIKAG KATAVONONG TG SUVNTLIKAC LKAVOTNTAG TWY
Sacikwv mépwv va cupPdaiouv otn Mepiudepelakn Buwolpn Avdntuén. Ie pla katdotaon
pe moAAamAEG SuvaTOTNTEC, CUVEPYELEC, GUMPBLBacHoUC Kal afeBaldtnteg, n vlobetnon
£vO¢ afLlOmLoTOU cUCTAHATOC SEIKTWY, UNopel va cupPdlel otnv anoduyn avemBuunTwy
EMUMTWOEWY KAl vad uttootnpifouv tnv emtuxn kat Blwotpn avdntuén tne Bloiovopiac.
MapdAAnia pmopolv va xpholponoltnBolv yld va evnpepwoouv Toug unelBuvoug
Xapafng moALTiki g, va cuvBécouv MoAUTAOKA BEaTa Kal va AELTOU Py oouV w¢ epyaleia

urnooth pLEng anopacewv.

H ékBeon autn amotelel 1o Mapadotéo 5.1.1 «O8KOG xaptng yla tnv nmpowbnon
arnotipnong tn¢ PlomolkAoTNTAg otnv nepldpepelaky Ploolkovopia» Ttou €pyou
«Alatipnon kat Buwolpn kedpahatonoinon tng PLOMOLKIAGTNTAC OTIC SACIKEG TEPLOXES -
BIOPROSPECT», to omoio ulomoleital oto mAaiolo tou [Mpoypappatoc Eupwnaikrg

ESadwkn¢ Zuvepyaoiag «Interreg V-B “Balkan-Mediterranean 2014—2020"».

Ztpatnyko MAaiclo

Tov JentéuBplo tou 2013 n avakoivwon tng Emtponr¢ pe titho «Mia véa Saotki
otpatnykn tng EE: yia ta 8don kat tov aotkd topéa» (COM(2013)0659) kaBdploe tn véa
otpatnywkn tng EE kat mpodtelve éva eupwnaikod mAaiolo avadopdc yla TIC TOUEAKECS
TIOMTIKEC Tou £xouv avtiktunmo ota 8dacn. H otpatnyikn autrh €xel w¢ otoyoug va
StaodaAiocel 611 n Sayeiplon Twv Sacwv tn¢ Eupwnng yivetatl pe BLWOLO TPOMO Kal va
gvioyUoeL Tn cupBoAn tng Evwonc otnv mpowBnon tn¢ Buwotpng Staxeiplong twv Sacwv

KAl TNV avtlpetwriion th¢ anoidwon ¢ Twv Sacwv og MayKoouLo eninedo.

AapBdvovtag umodn to yeyovog OtL ta 8dcn amoteAoUv TOAU-AELTOUPYLKA
olkoouotipata €xel avayvwplotel n afla kalr evioyuon g cupPoAng Twv Saclkwy

OLKOOUGTNHATWY OTn Bloolkovopia.

H otpatnywkn t¢ EE yia tn Blootkovopia, mou eykpibnke otic 13 Defpouapiou

2012, Baoiletal og TPELG KUPLOUC MUAWVEG:

1) Emev8loeLg otny €peuva, TNV KalvoTopia Kat Tg Se€lotnTeC yla tn BLoolkovopia.
Auto Ba mpémel va meplAapBdavel evwolakny xpnpatodotnaon, €Ovikn xpnpatodotnon,

LOLwTIKEC emevBUCELC KAl eVio(UON TWV CUVEPYELWY LE AAAEC TTPWTOPROUALEC TTOALTIKIC.
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2) Avamtuén Twv ayopwv Kdl TG avVTAywVLOTIKOTNTAC 08 KAadoug BLoolkovoulag
MECW PBLWOLNC EVTATLKOTOINONC THG MPWTOYEVOUC MAPAYWYIC, LETATPONHE AMOPARTWY
o€ Tpolovta npootiBépevnc afiac, kabwe kat Pécw pnyavicpwy apolfaiag padnong ya

TN BeAtiwon ¢ mapaywyng Kal tn¢ anoSoTikoTNTag Twy MOpWV.

3) Evioyuon Tou OUVTOVIOMOU TWV TOAITIKWY KOl TNG OUMUETOXAG TWV
evéladepopévwy popéwy, HEow TNG SnUoupylag PLag eMTPONAG yia T Bloolkovopia,
evo¢ mapatnpntnpiov Plooltkovoplag Kal TaKTKwyY SlackePewv Twy evdladepopevwy

LEPWV-

H otpatnylkr emSLWKEL CUVEPYELEC KAL GUUTIANPWHATIKOTNTEG e AAAOUC TOUEIG
TIOALTIKNAC, HEoA KAl TINYEC XPNUATOSOTNONC HE TOuC 18loug atoxoug, onwe to Tapeio
Juvoxng, n Kown Fewpytkr) MoAwtikn kat n Ko Alteutikn MoArtikn (KM kat KAAN), n
OAokAnpwpévn Oaiacota MoAttikr (OBM), ol moALTIKEC yLa To teplBaAAov, Tn Blopnyavia,

TNV anacyoAnon, TNV eVEPYELA KAl THV UYEld.

H otpatnywkny elval pla amod TG EMXELPNOLAKEG TIPOTACEL, OTO TAAIOLO TWV
gupAnuatikwy  mpwtofouvAiiwyv Evwong tng Kawotopiag kat Mwa Eupwnn mou

Xpnotpomnolel anmodoTkd Toug MOPOUG TN OTPATNYIKNG « Eupwrn 2020%.

‘Eva ox€81o Spdong yLa tnv avantuén plag BLwotng kat KUKALKA ¢ Blootkovoulag yia
v Eupwnn, otnv unnpecia ¢ Kowvwviag kat Tou meptfdilovtoc napouciace 1o 2018 n
Eupwmnaikn Emutponn. Z1dX0C¢ TNC OTPATNYIKAC AUTHG glval va BEATIWOEL KAl va eVIOYUCEL
TN XPron TwV QVAVEWCLLWY TOPWY YLd TNV AVTLLETWILON TWY MTAYKOOULWY KoL TOTILKWY
TPOKANCEWY, OMWCE N KALLATIK aAayn kal n Blwotpn avantuén. H véa otpatnytkn yua tm
Bloolkovoylia evtacoetal oto mAdiclo Thg npoomnabelag tng Emttponig va npowbrceL tny
anacyoinon, tnv avamtuln kal tig enevduoelg otnv EE kal anotelel enikalpomnoinon
TNC OTPATNYLKAG yla T PBloolkovopia mou eixe avakowwOdsl to 2012. Mpog tnv
KateuBuvaon auth €xel Eeklvrioel ano apketéc xwpec tng E.E. (Feppavia, lonavia, Italia,
lFaAAia, BéAylo kAm) n ekmovnon EBvikwv kal Mepiubepelakwy oTpatnylkwy yia v

avdarmntuén tng Bioowkovopliac.

Topsakn avaiuon

H uloBétnon kat epappoyn tng Pro-otkovoplag oe Siepyacieg mou adopolv ooV
Saolko mhouto, pmopel va odnynosl otnv emnitevén tne PBéAtiotng aflomoinong tou

ToAUAELTOUPYLIKOU pOAoU Twv Sacwy 6e 6An TV aAucida afiac auTtwy, Kal va GUUPBAAAEL
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otnv evioyuon NG aVIAyWVIOTLKOTNTAG, TNG KOALVOTOMIOC OAAG Kdl TG YEVIKOTEPNG

gunueplag Twv Evpwnaikwy Mepidbepeiwv.

Ta 8d0lKA OlKOCUGTHUATA ANMOTEAOUV &vayv amd TOUG MUAWVEG AVANTUENG TNG
Xwpag, o onoio¢ cUUPBAAeL otnv apoxn anacyoAnong Kal otn Snuloupyla eLcodrpatoc.
Aoyw tou 8Laitepou yapakthpa tn¢ Plootkovopiag twy Sacwvy, lval ONUAVTIKO va TV
avaAUoou e oto mAaiolo Twy aAucidwy aflag i akopn Kal o KUKAou¢ TiHwy. EvtouTolg,
0 OAOKANPWHUEVOG KAl KUKALKOC YOLPAKTHPAC KAVEL TIC BLOOLKOVOULKEC TPOCEYYIoELS va
Stadépouv amnod Tic mapadoolakég mpoaoeyyloelg otn xprnon Guoikwy mopwv cuvhRBwg
povo yia éva okormo (m.y. kaAAiépyeleg yia tpodipa / {wotpodéc i E0Ao yia evépyela).
EmumAéov, mpokUMTouv véol Kal oUvBetol KUKAoL aflwv AOyw VEWV EPEUVNTIKWY
EUPNUATWY KAl TEXVOAOYLIKWY EUKALPLWY VLA EPYACIA |LE TA LOPLAKA SOWLKA oToLXEla TWV
Bodoyikwyv mopwv. H Efulela mapapével n kupla TNy €06dwv amd ta Saolkd
olkoouoTnpatd, Kabwe¢ eival n mpwtn UAR yld pla HAaKpd dAucida gUmMopLlKwyY Kal
HETATIONTIKWY EMXepioewy. H xprion tn¢ Saotkic Blopdalac atnv mapaywyn EVEPYELAC
Ao AVOVEWGLUES TNYEC elval pia evaAlakTikn aflomoinon e TOAAEC TIPOOTTIKEC, EPOCOV
napayOel pe aslboplkd TpOMo Kl GePACO MPOG TO GUGLKO EPIBAAAOV KAl TIC TOTILKEG
Kowvwvieg. MapaiinAa, ta SaCLKA OLKOCUGTHATA MAPAYOUV KOl Hld CELpd amod Hn
EuAwdn mpoldvta Omwc eival n pntivn, T pAvVITAPLA, TO MEAL, TA OPWHATIKA Kal
dappakeuTikd ¢utd, KTA. Mapéxouv €MIONG OUGCLACTLKEC OLKOOCUGCTNUIKEG UTINPEGCIEC:
TMPOCTATEVUTIKEG  (BLOMOIKIAGTNTAG, avOpWIVWY  EYKATACTACEWY and  $UGCIKOUG
Klv8Uvoug, edadouc and SwdPpwon, vdativwy mopwy), avaluxng (buoikég epnelpliec,
neptBaidovtikn eknaideuon, Onpa) kat pubULOTIKEC (Tou KA(LATOC, TOU KUKAOU TOU VEPOU,
TNC molotnTag tnNe atpoodatpag, tou Slofeldiov Tou avBpaka). Ta MeEPLOCOTEPA N
EuAwdn npoiovta napdyovtal pécw Eemepacpévou Beapikou mAailciou mou dev npowBel
TN GUOTNUATIKN EKLETANAEUON KAL THV €vTadl] TOUG O GXETLKEC ayopEC TpoiovTwy. Mapott
TIOAAEC At O TIC OLKOOUGTH LLKEG UTINPECIEC SEV ATOTLLWVTAL £WE O LEPA GE OLKOVOULKOUG
O0poug, amoteloly éva Suvapko-Bacn avantuéng SpactnpLOTATWY ToU GUUBAAoUV oTnyY
olkovoplky avamtuén. H SwaochdAiion tng aswdopou Slayeipiong twv  Saclkwy
OLKOOUOTNHATWY amnotelel anapaitntn npolnoOeon nmpokelnévou va SnuoupynOel to
Kat@AAnAo mAdaiclo yla tnv aflomoinon Twv UMNPECWY TOU HE LOOPPOMO TPOTO,
Statnpwvtac kal PBeAtwvovtac touc Saclkol¢ moOpouc Kal evBapplvovtac T
Stadopormolnpévn mapaywyn ayabwy Kol UTNPECLWY OE [LAKPoXpovia Baoh, HEow evog

gnapkoU¢ Kal otabepol Becpikol mAataiou.

KateuBuvtinpleg ypoES
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H nepldepetakn idotacn th¢ Blolovopiag anoktd 6Ao Kat peyaAUtepn ohlaoia ta
tehevtala ypovia. Ot avadudpeveg TOALTIKEG Selyvouv OANO Kal TEPLOCOTEPO KOLVEG
npwTtoPfouliec yla tnv mpowbnon tng avamtuénge tng Ploolkovopiac petald Twv

EUPWTTATKWY TEPLDEPELWY [LE TAPOUOLA X OLPAKTH PLOTIKAL.

310 mAaiolo auto Kpiolpo kowod BApa amnotedel n aflohdynon Twv MAPEXOUEVWY
UTINPECLWY amod ta SAoLKA OLKOCUGCTAUATA KAl N Aanotipnon toug. H amotipynon eival

anapaitntn kabwc cuPAaAeL os:
1. ZOykpLon eVAAAGKTIKWY TIOALTIKWY, TIPOYPOUATWY KAl £pYWV.
2. Mpoabloplopd Twy eukdiplwy StaBiwonc, avamtuéng kal emev8Ucewv.

3. Ixe8La0opu0 HEowV MePLBAANOVTLKIC TTOALTIKG, GUMMEPIAAUBAVOUEVWY KIVATPWY,
KQVOVIOUWY Kat TiapakoiolBnong. MAnpodopieg SnAadr OYETIKA UE TIG OLKOGUOTNULKEG
uTinpeoieg mou Ba enttpéouv Tov OXeSLAGUO ATTOTEAECUATIKWY, SIKALWY Kol BLwoLHwyY

HEGWVY TIEPIBAAAOVTIKAC TIOALTIKAG.

4. Aefaywyn avaluong tng udlotdpevng katactaonc. Mowa sivat dnAadn n
KATAOTAON TWVY OLKOCUGTN LKWV UTINPECLWY o€ éva dedopévo mAaiolo kat moleg afieg kat

evbladepopeva pépn cuvSEovTal L QUTEC.

H evowpdtwon tng amnotipnong otn dtadikacia AfPng anodpdacswv Suvartal va
npaypatonotnBel péoa amnd Tpia PRpata mou TmeplAapPavouv: a)Avayvwplon
OLKOOUGTN LKWV UTINPECLWY TWV SAGIKWY 0LKOCUCTNUATWY, B)afloAdoynaon-amotipunon Kat

v)napaywykn aflomnoinon.

AapBdavovtag unodn Ta mapandvw Kal oto nmAaiolo evioxuong tng MNepidepelakng
Saotkn¢ Bloolkovopiag nmpoteivetal n LoB&tnon plag oelpds oTPATNYIKWY PRUATWY TTOU

nepAapBdavouv Katd xpovoloyikr oelpd edbappoyng ta akoiouba:

v AlEnon tng evalcbnTomnoinong Tou KovoU GYETIKA |LE TH Bloolkovopia Twy acwyv

Kal TpowOnon Tng KlvnTomolnong Kal TG EUMAOKAG TWVY TTOALTWV.

v Aflohoynon kol amotipnon SacilkAg  PLOMOLKIAOTNTAG KOl  UTINPECLWY
olkoouotiuatog ot [leplpepelakd emimedo kal Snuloupyia KatdAAnAou

ouoTHUaTOC TapakoAolBnonc.

v Avantuén Mepidbepelakwy oTpatnylkwy Brootkovoplag pe atoxo tnv avénon tng
QMOTEAECUATIKOTNTAC TWV SACLKWY TOpWY, TNV Tipoatacia T PLomolkIAOTTAC

(ouppopdwon pe TG MepLdEPELAKEC OTPATNYIKEG yla TN Plomolkidotnta),
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gehaylotonoinon twv enPAaBwy EMMTWOEWY KAl HPEYLOTONMOINGN TWV KOWWY

odeAwv ¢ BLoolkovopiag.

v Yrootiplén tng SAcLKAC €peuvag, TG MELPAPATIKA AvAmTuéne, Twv Spdoewy
enidelfng kat tn¢ KAASIKAG KawvoTtoplag (TexvoAoylKC KAl KOWWVIKAC) KaBwg Kat
¢ petadopdc yvwone petafld epeuvnTikwy WBpupdtwy Kal evlladepopévwy
dopéwv (oupnepthappavopévwy Twy GLokTNTwy dacwv, UTELBUVWY TIOALTIKAG

kat Aqdng anodacewy, EMXELPHOEWY K.ATL.)

v Evioyuon tng umootnpléng yla thv eknmalSeuon Kal Thv KATAPTIon EL8IKEVLEVOU

£pyatikol Suvaplkol otov Topéd TG BLootkovopiag kat Twv cuvadwy TOPEWV.

v Kwntonoinon twv enevlloewv, peTall GAwv PECW TNG avamtuéng véwv
XPNUATOSOTIKWY HECWY yla TNV avamtuén Twv UPLOTAUEVWY KOl VEWV

TEXVOAOYLWY, KABWC Kal Twv Blopnxavikwy stadnAwtwv.

v Yrnootiplén te Snupoupylag ayopwv KAVOTOUWY, BLWOLUWY Kl &V YEVEL
TPOLOVTWY MAPAYOEVWY OTO TAALGLO KUKALKHG olkovopiag Kat Blolovopiac, Léow
vdlotapevwy Kat avaduopevwy pubuLoTikwy mAdiciwy, cupneplAappavopévwy
TPOTUTIWY KAl ETLKETWY, CUCTHUATWY TiLloTomnoinong, ebappoyng tne vopobeaoiacg

yla ta anoBAnta, Ttpodipwy Kat BloAoylkwy mpoloviwy.

Anapaitntn npolnoéBeon yla tnv edbappoyn Twv avwiépw amoteAel n ulobétnon
TOU KATaAAnAou cuothpatog SEIKTWY MTPOKELUEVOU VA KATACTEL eLKTH N mapakoAovBnon
Kat aflohdynon twv npotelvopevwy Spdoewv. OL npotelvopevol Seikteg mepldEPELAKNC
Saotkn¢ Blootkovopiac avtikatontpilouy TI¢ MPOKANCELC TOU €U pwWaAikol SaclkoU Topéa
o€ nepldePelako eMinmeSo KAl TG EMUTTWOELC TIOU £X0UV QUTEC OL SLAXELPLOTIKEC TIPAKTIKEG

KalL TIOALTIKEC 0 SaoLkoU¢ mOpoug, SACIKA TPolovTa, TOTLKN Kolvwvia Kol olkovopuia
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1. INTRODUCTION

The public and private forests as well as the forest-based sector play a central role
in the bioeconomy of European Regions. They provide material (wood and non-wood),
bioenergy and a wealth of other regulating and cultural ecosystem services. These
demands need to be properly balanced, and many targets have to be tackled
simultaneously. Issues to be addressed with the forest bioeconomy include the
conservation of biodiversity, the economically, environmentally and socially sustainable
production processes, products and services, the ways that non-wood goods and
ecosystem services managed and valued and finally how all these are integrated into
dynamic land use of European Regions. Ensuring sustainable development is a necessary

precondition for a successful forest-based bioeconomy.

Addressing the societal and environmental challenges of global change requires
significant changes to the way our society produces and consumes goods and services. The
Millennium Ecosystem Assessment puts ecosystem services at the centre of this effort and
links human well-being to the impacts on ecosystems of changes in natural resources. The
Economics of Ecosystems and Biodiversity initiative drew further attention to the
economic benefits of conserving ecosystems and biodiversity, supporting the idea that
economic instruments — if appropriately applied, developed and interpreted — can inform

policy- and decision-making processes.

Each Region will need to find new ways to remain competitive and will need to
develop a specific location-based approach to forest bioeconomy, adapted to existing
biogeographical, economic and social specificities to maximise economic, social and
environmental benefits. Success will depend on the ability to take advantage of the oppor-
tunities emerging from ongoing technological revolutions (e.g. bio- and nanotechnologies,
digitalisation) to transform industry (new feedstocks, chemicals and materials, advanced
manufacturing) into circular business models that leverage the potential of the sharing,
platform and performance economies. But, it is not enough to develop a strong bio-based
sector. It is necessary to create a biological framework for the economy, essentially to
greening the economy, from construction, to transport and tourism. Ecotourism, wood
construction, bio-based packaging and biofuels are all examples of how forest goods and

services can transform major economic sectors.

Furthermore there is a need for a realistic understanding of the potential capacity

of forest resources to contribute sustainably. In a situation with many possibilities,
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synergies, trade-offs and uncertainties, indicators can help to avoid unwanted impacts,
and support successful and sustainable bioeconomy development. They can be used to

inform policy makers, synthesize complex matters and act as tools for decision support.

This report is the Deliverable 5.1.1 “Roadmap for promoting biodiversity
valuation in Regional bioeconomy” developed within the framework of the project
“Conservation and sustainable capitalization of biodiversity in forested areas -
BIOPROSPECT” which is funded by «Interreg V-B “Balkan-Mediterranean 2014—2020"».
The report analyses the challenges and opportunities while providing guidelines to

develop a forest based bioeconomy at Regional level.
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2. STRATEGIC FRAMEWORK: POLICIES AND BEST PRACTICES

2.1 EU forest strategy

In 2013, the European Commission adopted the New European Union (EU) Forest
Strategy as aresponse to multiple emerging challenges forests and the forest-based sector
were facing (European Commission, 2013a). Replacing the 1998 EU Forestry Strategy, it
takes a holistic approach and develops an integrative framework in response to the
increasing demands on forests. It addresses societal and policy priorities, covers the
multiple benefits of forests and addresses the whole forest value-chain. The EU Forest
Strategy is led by three guiding principles:

e Sustainable forest management and the multifunctional role of forests, delivering

multiple goods and services in a balanced way and ensuring forest protection

e Resource efficiency, optimising the contribution of forests and the forest sector to

rural development, growth and job creation

e Global forest responsibility, promoting sustainable production and consumption

of forest products

EU Forest Strategy establishes the 2020 forest objectives in order to ensure and
demonstrate that all forests in the EU are managed according to sustainable forest
management principles and that the EU’s contribution to promoting sustainable forest
management and reducing deforestation at global level is strengthened, thus:

e contributing to balancing various forest functions, meeting demands, and

delivering vital ecosystem services;

e providing a basis for forestry and the whole forest-based value chain to be

competitive and viable contributors to the bio-based economy.

The EU Forest Strategy addresses the following set of eight interlinked Priority

Areas, with a number of Strategic Orientations identified for each of them:
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Contributing to major societal objectives

1. Supporting our rural and urban communities.

2. Fostering the competitiveness and sustainability of the EU’s forest-based
industries, bioenergy and the wider green economy.

3. Forests in a changing climate.

4. Protecting forests and enhancing ecosystem services.

Improving the knowledge base

5. What forests do we have and how are they changing?
6. New and innovative forestry and added-value products.

Coordination and communication

7. Working together to coherently manage and better understand our forests.
8. Forests from a global perspective.

The policy documents that are explicitly referenced by the Strategy are listed in the
following Table (Aggestam, F. and Piilzl, H. 2018)

Table 1 Policy document(s) in EU forest strategy (Aggestam, F. and Piilzl, H. 2018)

e 1998 Forest Strategy (COM (1998) 649, Council Resolution 1999/C 56/01).

e  Forest Action Plan 2007-2011 (COM (2006) 302)

e Staff working document: A new EU Forest Strategy: for forests and the forest-based sector (SWD(201:
e A blueprint for the EU forest-based industries (SWD(2013) 343)

e EU Forest Communication Strategy

e Land Use, Land-Use Change and Forestry (LULUCF) (Decision No 529/2013/E)

e Green Paper on Forest Protection and Information (COM (2010) 66)

e  Plant Health (e.g., Directive 2000/29/EC)

e REDD+ and FLEGT (Regulation 2173/2005)

e EU Timber Regulation (Regulation (EU) No 995/2010)

Rural Development (e.g., Regulation 1303 /2013,1305/2013 and 1306/2013)

e AStronger European Industry for Growth and Economic Recovery (COM (2012) 582)
¢ Integrated Industrial Policy for the Globalisation Era (COM (2010) 614)

e Bioeconomy Strategy (COM (2012) 60)

e Resource Efficiency Roadmap (COM (2011) 571)

e EU Strategy on Adaptation to Climate Change (COM (2013)216)
e EU Climate and Energy Package (e.g., COM (2010) 265)
e  Kyoto Protocol

e  7th EU Environment Action Programme (Decision 1386/2013/EU)

e Natura 2000 (e.g., Directive 2009/147/EC and Council Directive 92 /43/EEC)
e  LIFE+ (Regulation 1293/2013)

e 2020 Biodiversity Strategy (COM (2011) 244)

e Convention on Biological Diversity and the Aichi targets

e United Nations Convention to Combat Desertification

e  Water Framework Directive (Directive 2000/60/EC)

e  7th Research Framework Programme (Decision 1982/2006/EC)
e Horizon 2020 (Regulation 1291/2013)
e  EUROPE 2020—A strategy for smart, sustainable and inclusive growth (COM (2010) 2020}
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e  Forest Information System of Europe:
EU Forest Fire Information System

European Forest Data Centre
European Soil Data Centre

Integrated Environmental and Economic Accounting for Forests

e Infrastructure for Spatial Information in the European Community (INSPIRE) (Directive 2007/2/EC)

e Shared Environmental Information System (SEIS) (COM (2008) 46)
e  Copernicus (Regulation 377/2014)

e United Nations Framework Convention on Climate Change

e  Forest-based Sector Technology Platform

e Standing Committee on Agricultural Research (SCAR)

e European Innovation Partnership on Agricultural Productivity and Sustainability

e Standing Forestry Committee (SFC) (Council Decision 89/367/EEC)

e  Advisory Group on Forestry and Cork (Commission Decision 2004/391/EC)

e Habitat Committee

e Expert Group on Natura 2000

e  Advisory Committee on Forest-based Industries (Commission Decision 97/837/EC)

The 2014 Council conclusions welcomed the EU Forest Strategy and its holistic and
balanced approach, addressing both forests as such and their value chains. They stressed
that the Forest Strategy should enhance coordination and facilitate the coherence of
forest-related policies by allowing for synergies with other sectors that influence forest
management. Also the European Parliament adopted an own-initiative reportin 2015 and,
likewise, the Committee of the Regions and the European Economic and Social Committee
also adopted opinions on the Strategy document in 2014.

In order to further operationalise the EU Forest Strategy, the Commission Services,
in cooperation with the Standing Forestry Committee and the Civil Dialogue Group on
Forestry & Cork, prepared a Multi-annual Implementation Plan (MAP) as a support tool for
helping them implement the EU Forest Strategy (European Commission, 2015).

Since 2013, the policy context relevant to the EU Forest Strategy has evolved.
Relevant events at the global and pan-European levels include the 7th Ministerial
Conference on the Protection of Forests in Europe held in Madrid in 2015, the entry into
force of the Paris Agreement on Climate Change in 2016) the COP 13 to the UN Convention
on Biological Diversity in Cancun in 2016, the adoption of the UN 2030 Agenda for
Sustainable Development and its Sustainable Development Goals in 2016, and the
adoption of the UN Strategic Plan for Forests 2017-2030 in 2017.

Atthe EU level, the evolved context includes the setting of the Juncker Commission's
ten priority areas for action, the EU 2030 Climate and Energy Framework including the

proposals for a Regulation on Land Use, Land-Use Change and Forestry and the recast of
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the Renewable Energy Directive, and the Commission's conclusions and action Plan
following the fitness check of the Birds and Habitats Directives. In 2016, the evaluation of
the implementation of the FLEGT Action Plan (2003-2014), as well as the review of the first
two years of implementation of the EU Timber Regulation were completed. Ongoing policy
work includes the review of the EU Timber Regulation, the review of the EU Bio economy
Strategy, the agreement on and implementation of the Circular Economy Action Plan and
the discussions on the future of the Common Agricultural Policy framed by multifunctional

forestry (European Commission, 2019).

2.2 EU Policy framework for the conservation of Europe’s biodiversity in

forest protected areas

EU Biodiversity Strategy, adopted in May 2011, lays down the policy framework for
achieving this overall objective. Several targets of the strategy have a direct relevance for
forests, including Target 1 which call on Member States ‘to fully implement the Birds and

Habitats Directives and in particular to halt the deterioration in the status of all species
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and habitats covered by EU nature legislation, and achieve a significant and measurable
improvement in their status by 2020, compared to current assessments (EU, 2015).

The Birds and Habitats Directives are the cornerstones of the EU’s biodiversity
policy. They enable all 28 EU Member States to work together, within a common legislative
framework, to preserve Europe’s most endangered and valuable species and habitats
across their entire natural range within the EU. The Birds Directive covers all bird species
occurring in the wild state in the EU (ca 500 species) whereas the Habitats Directive targets
a sub-set of around 2000 species, which are in need of protection to prevent their
disappearance or because they are representative of important habitats in the European
Union. Some 230 habitat types are also protected in their own right under the Habitats
Directive. These are often referred to as species or habitats of Community interest (EU,
2015),

The overall objective of the two directives is to ensure that the species and habitat
types they aim to protect are maintained at, or restored to a favourable conservation
status throughout their natural range within the EU. Member States are required to take
the appropriate measures to attain this objective whilst taking account of economic, social
and cultural requirements and regional and local characteristics. This target is defined in
positive terms, oriented towards a favourable situation, which needs to be reached and
maintained. It is therefore more than just avoiding their deterioration. More specifically,
the EU Nature directives require Member States to (EU, 2015):

e Designate, preserve, and where necessary restore, core sites for the
protection of species and habitat types listed in Annex | and Il of the
Habitats Directive and Annex | of the Birds Directive, as well as for migratory
birds. Collectively these sites form part of the EU-wide Natura 2000
Network.

e Establish a species protection regime for all wild European bird species and
other endangered species listed in Annex IV and V of the Habitats Directive.
This protection regime applies across the species’ entire natural range in
the EU, i.e. both inside and outside Natura 2000 sites.

Member States report back to the Commission every 6 years on the conservation
status of those habitat types and species of EU importance present in their territory, not
only on their Natura 2000 sites. This is done using a standard methodology26that enables

the Commission to aggregate the data at both a biogeographical and an EU level. Itis not
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surprising that half of the Natura 2000 Network is made up of forests albeit with significant

differences between countries and biogeographical regions (EU, 2015)

2.3 EU strategy for Bioeconomy

The EU’s 2012 Bioeconomy Strategy defines the bioeconomy as “the production of
renewable biological resources and the conversion of these resources and waste streams
into value added products, such as food, feed, bio-based products as well as bioenergy”.
The aim of the Strategy is to pave the way to a more innovative, resource efficient and
competitive society that reconciles food security with the sustainable use of renewable
resources for industrial purposes, while ensuring environmental protection. To this end
the strategy identifies five key objectives of the bioeconomy:

(i) Ensuring food security;

(ii) Managing natural resources sustainably;

(iii) Reducing dependence on non-renewable sources;
(iv) Mitigating and adapting to climate change;

(v) Creating jobs and maintaining EU competitiveness.

It is important to note the multiple aims of the strategy and the wider bioeconomy
agenda. The goal is not simply to increase agricultural or biomass output, but also to
deliver more sustainable resource use, mitigate and adapt to climate change and promote
sustainable growth. Hence the bioeconomy is closely linked to the circular economy
agenda, i.e. one of resource efficiency, the circular use and reuse of resources, reduction
in consumption and more sustainable consumption and production patterns.

Arguably, the (sustainable) bioeconomy agenda fundamentally depends on
achieving a circular, more efficient economy. This is because of the potential scale
consequences of, for example, attempting to replace the existing consumption of non-
renewable sources with bioresources on a one to one basis. Excessive emphasis on
alternative uses of biomass, in the absence of a wider shift in consumption and efficiency
of resource use, could shift the focus away from models of agriculture and food production
based on high quality products and services, conservation and management of cultural
landscapes, preservation of multifunctional ecosystems, support to local economies based
on synergy with tourism (Schmid, et al. 2012). These aspects are seen as key to the
competitive advantage of many rural areas and give a strong identity to European

agriculture. As highlighted in the EEA’s 2018 report on the circular and bioeconomy:
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“exploiting biomass is not necessarily circular and sustainable. Processed biomaterials are
not always biodegradable, and mixing them with technical materials can hamper recycling.
In addition, exploitation of biomaterials may increase pressure on natural resources and
dependence on use of non-biological materials with considerable environmental impact,
including agrichemicals” (EEA 2018) . Clear principles are needed in order to fulfil the
potential of the bioeconomy towards sustainability and green growth.

Under the EU’s Strategy a Bioeconomy Panel made up of key stakeholders
(European Commission 2013b) was set up. In 2017 they published a ‘Manifesto’ setting
out principles on which they considered a European bioeconomy should be based. It noted
that “the development of the bioeconomy needs to be driven by the desire to meet several
of the big societal challenges of our time. The EU bioeconomy should be sustainable in
terms of people (jobs, inclusiveness), planet (limits to resources, biodiversity, ecological
balance and climate) and profit (resource efficiency, competitiveness)” (Bioeconomy
stakeholder manifesto 2017).

Within the conception of the bioeconomy all three elements of sustainable
development feature strongly. Economic, social and environmental change have to be
driven by a more innovative, efficient and multi-faceted approach to the use of biomass.
The bioeconomy is often cited as a mechanism by which the aims set out in the UN 2030
Agenda for Sustainable Development {(United Nations Resolution 2015) could be realised,
potentially contributing to the achievement of several Sustainable Development Goals
(SDGs). The SDGs commonly cited as relevant to the bioeconomy are (Global Bioeconomy
Summit 2015):

O Economic growth and eradication of poverty (SDG 1);
Food security and nutrition (SDG 2);

Healthy lives (SDG 3);

Water and sanitation (SDG 6);

Affordable and clean energy (SDG 7);

Sustainable consumption and production (SDG 12);
Climate change (SDG 13);

Oceans, seas and marine resources (SDG 14); and

a o o a o a a o

Terrestrial ecosystems, forests, desertification, land degradation and biodiversity

(SDG 15).
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As much as the bioeconomy can contribute to the sustainable development goals,
it may also challenge their achievement. This will depend on the approach to
implementation and the scale of use and sustainable production (Dietz et al. 2018). Atthe
recent Global Bioeconomy Summit, stakeholders from across the globe recognised the
need for the bioeconomy to fulfil and address sustainability issues in order to provide a
contribution to the SDGs.

Regarding the concept of a forest-based bioeconomy is currently understood and
used in different ways, indicating distinct strategic meanings and importance. The
European forest-based bioeconomy is affected by a huge number of policy instruments.
Different policies affect distinct stages of the forest-based value chain (and its respective
sub-sectors) in different ways. Diversification processes, as part of a cross-sectoral
bioeconomy, increase this complexity. Several policies address trade-offs between
economic profitability/competitiveness and social and environmental sustainability. The
latter is of particular importance as the forest-based bioeconomy is dependent on forest
ecosystem goods and services produced on one third of the territory of the EU where
many of these areas are subject to contradicting societal demands. This raises the general

question in how far policies can transform trade-offs into synergies (Winkel 2017).
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2.4 Bioeconomy at National and Regional level

Bioeconomy related research and innovation (R&I) is a priority for most of European
countries and regions in the time period 2014-2020. According to European Commission
(2017), 207 out of 210 analysed territorial units (EU regions and countries), almost 98.6%,
include bioeconomy related aspects in their 2014- 2020 R&l priorities and plans. However,
denominations of bioeconomy aspects in the different territorial unit scan vary
enormously (from low-carbon, green growth, sustainable agriculture, innovative food
production, green chemistry, eco-innovation and circular economy to blue growth).

Some countries and regions follow a strategic approach to support the bioeconomy.
The analysis shows that 19 Member States already have a bioeconomy strategy (or a
similar strategic document) in place or are in the process of developing a strategy.
Moreover, 49 of the analysed regions have developed a regional bioeconomy strategy or
a similar comprehensive document. In the regions and countries without an explicit
bioeconomy strategy, the bioeconomy support is often embedded in one or several other
strategic documents or funding programmes. These are mainly specific national or
regional R&l strategies and plans, sectoral innovation strategies and plans {(e.g. innovation
in agriculture, fisheries, waste management) or strategic frameworks partially covering
bioeconomy (e.g. circular economy, blue economy).

Regional bioeconomy ecosystems in Europe are, first and foremost, built around the
usual stakeholders of regional innovation systems: Regional governments and public
administration, businesses and representatives of sectoral associations and business
intermediaries, as well as academic, scientific and technological institutions. Clusters are
an important tool to gather stakeholders around specific bioeconomy sectors/products,
especially in strongly industrialised regions, but also increasingly in rural regions. In
comparison to traditional industrial clusters, bioeconomy related clusters often need to
integrate also producers of biological resources, i.e. farmers and fishermen, as well as their
associations, e.g. cooperatives. In particular, at the level of government, coordination
among different policy areas (e.g. research and innovation, agriculture, environment) is
needed to promote the bioeconomy.

The vast majority of European RIS3 strategies foresees support for bioeconomy R&l
in 2014- 2020. Most of them within the field of agro-food or energy R&lI. For this purpose,

a wide range of instruments and modalities to support the bioeconomy is envisaged by
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the Regions for the 2014-2020 funding period. The different instruments range between
support to R&I projects, promotion of networks and clusters, physical infrastructure to the
promotion of technology transfer and technology services, training and capacity-building.
Moreover, financial instruments and venture capital measures are foreseen to bundle
resources and to raise more investments. With regard to targeted recipients for
bioeconomy support measures, most of the analysed regions/strategies focus on SMEs
and companies. Many regions anticipate to focus on various target groups at the same
time, instead of considering one specific group. Another relevant target group are projects
that involve both business and research partners. The information gathered in RIS3
documents for EU28 shows that 67% of the regions intend to use European Structural and
Investment Funds (ESIF) as funding source to support their bioeconomy activities. Given
that information on ESIF co-funding of R&I activities, apart from EAFRD, is usually not split
per sector and that some bioeconomy relevant activities are included in different thematic
objectives (low carbon, SME, environment), the real humber of regions planning to use
ESIF cofunding might be even higher. In particular, ERDF, EAFRD and EMFF are used by the
regions and countries, but also to less extent ESF. Moreover, the data gathered show that
77% of the regions foresee H2020 co-funding for bioeconomy related activities. H2020 is
mentioned as funding source in almost all RIS3 strategies. However, due to competitive
character of the calls, it is difficult to state a definite figure for the period 2014-2020. Many
regions highlight, in particular, different ERA-Net networks/projects and the JPIs (Joint
Programming Initiatives) as relevant for their bioeconomy deployment. The analysis shows
that European countries and regions also use a variety of other EU programmes for the
purpose of bioeconomy promotion, e.g. Interreg, LIFE+, CIP/COSME, ERASMUS+,
Intelligent Energy Europe.

An overview of Bioeconomy and related strategies around Europe is provided in
Table 2.1.

In Greece, the main governmental body implementing Bio-economy policies is
the Ministry of Environment and Energy (YPEN) which launched the 1st National
Strategy for the Circular Economy in the 25th of May 2018 for public consultation. In
addition, the “Strategic plan for the development of research, technology and innovation
under the National Strategic Reference Framework (NSRF) 2007-13” (19) aims to
restructure the Greek economy, gearing it towards high value added products and
services, and achieve the transition to a knowledge based economy and society. Relevant

policy documents and activities in that respect include: {(a) The Green Growth
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Strategic Action Programme (2010-2015) instruments which provide opportunities
for industrial biotechnology centers to set up green public procurement and grant
green businesses easier access to capital. Solutions for waste management, including
waste re-use, are particularly fostered (20); (b) the National renewable energy action
plan (2010) — in accordance with the EU’s 20% renewable energy target by 2020 (16)
and (c) Law 4414/2016 that drafts the national strategy for protection against the effects
of climate change and provides a new Support Scheme for power plants from renewable
energy sources and cogeneration of high performance electricity and heat. At Regional
Level most efforts for Bio-economy development are related with the Regional Research
and Innovation Strategies for Smart Specialization (RIS3), while at local level several

municipalities have developed initiatives to recycle and exploit biomass (Papadopoulou et

al. 2018).
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Table 2. Overview of Bioeconomy related strategies across Europe (ENRD 2018)

Country Strategy Timeframe Type Goal Priority areas
European Innovating for 2020 EU It aims to reconcile food security with Agriculture
. Sustainable Growth: A Bioeconomy i use of leresources, _ Forestry
Union Bioceconomy for Strategy while ensuring environmental Fisheries
Europe (2012) protection. Aquaculture

Processing industries

Review of the 2012 2020 EU To assess progress against the Agriculture
Eur: n Bipe: Bioeconomy objectives and priorities setin EU Forestry
Stra 017 Strategy Bioeconomy Strategy Fisheries
review Aquaculture
Processing industries
Austria Research, Technology 2030 Researchand  Further develop the bio-based industry Food industry
and innovation ! i by promoting research, technologyand  ~rermicals industry
Strategy for Bio-based innovation projects. The i el
Industries in Austria product groups are prioritised: Pharmacentica dhsry
12014) insulation and building products; Timber industry
biogenic composite materials,
fertilisers, and enzymes and
pharmaceutical products.
Policy Paper on the
Bioeconomy {2013)
Belgiu m Bioeconomy in 2030 Regional Green growth; job creation, and Agriculture
Flanders {2014) and Bioeconomy development of a circular economy Forestry
Action Plan Strategy Fishing
Food industry
Wood-processing sector

Pulp and paper industry
Environmental technology
sector
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Country Strategy

Timeframe Type Goal

Priority areas
Construction and
infrastructure sector
Energy sector

Industrial sectors (textile,
chemical, biotechnology)

Growth Plan for n/a
Water, Bio and

Environmental

Solutions (2013)

Denmark

Green Both pians aim to foster economic
Economy growth, employment and exports

Growth Plan for Food nfa
(2013)

Green
Economy

‘Water resources

Bio-based products

Air

Resource efficiency and
‘waste

Horizontal (research;
knowledge transfer; market
promotion; marketing;
expert; investments)

Resource efficient food
production

Finland Jhe Finnish 2025
Bioeconomy Strategy

(2014}

National Growth and competitiveness
Bioeconomy

Forestry (timber market or
diversification of wood

products, including for

en

Biotechnologies (health and
h eutical research)

;lm (efficiency and
retycllnﬂ

Agriculture

Services (tourism)
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Country Strategy Timeframe Type Goal Priority areas
France ABioeconomy 2030 National Sustainable economic growth; Supply chains in relation to:
Strategy for France Bioceconomy Increased employment and improved - Biomass for food
{2017] and the related Strategy trade balance and international production;
i lan 2 2 competitiveness; - Materials;
12018) Self-sufficiency. - Bio-based molecules;
. Bioenergy;
The Strategy is intended to contribute - Ecosystem services.
to the sustainable and efficient
production and use of bioresources_
National Strategy for 2020 High Tech Development of key sectors for the Energy production from
the Ecological bioeconomy, i_e. industrial T sources
Transition towards biotechnology and renewable energy Chemical and plastics more
Sustsinable ecological
Development 2015~
2020(2015)
Germany National Policy n/a National Set priorities for a knowledge-based All biceconomy value
Strategy on Bioeconomy bioeconomy chains.
Bioeconomy (2013) Strategy

Cross-sector areas:

Coherent policy framework

Information and dialogue
with society
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Country Strategy Timeframe Type Goal Priority areas
Training
Thematic areas:
Sustainable production and
provision of resources
Growth, innovation and
technologies
Value adding networks
Competition among uses of
land
Inter context
National Research 2016 Researchand  Reinforce the innovation ability of Funding programmes
Strategy BioEconomy innovation research or ions and include:
2030 (2010} Support the formation of research
alliances between science and business Renewable resources
Global food security
Sustainable agricultural
production
Plant breeding and animal
health
Biomass-based energy
carriers
Biotechnology
Bavaria’s Bioeconomy nfa Researchand  Support to research and il on Biogas
Strategy innovation? the bioeconomy (e.g. creating a Lignocellulose materials
competence centre; a joint graduate Algae
Baden-Wurttemberg's n/a Researchand  Support to research and on use of food and
Bioeconomy Strategy innovation? the bioeconomy;
Establishment of an Expert Advisory [ of bio-based
Board on the Bioeconomy products
Ireland National Policy nfa National Move torward a low-carbon, bio-based Farming and the agri-food
Statement on the Bioeconomy and circular economy; busi
i Statement Regional/rural development; Marine and maritime
attached to which Employment growth; i
there is the Action Energy security; Forestry
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Country Strategy Timeframe Type Goal Priority areas

Plan for Rural Maintaining natural capital; Novel protein production
Development {2017} Technologies to produce value added
bio-based products; Water and water
Biotechnologies
Energy
Biopharmaceutical
products
Harnessing Our Ocean n/a Blue Strengthen sustainable growth; Marine resources for
Wealth (2012} Economy Optimise economic benefits from renewable energy and
marine resources health applications
Delivering our Green nfa Green Identify business opportunities for Wide range of sectors,
Potential {2012) Economy companies resulting from the green including agriculture,
economy._ marine and forestry;
renewable energy and
The bioeconomy is mentioned as a effidency; waste and water
research area, which could be d sport.
byi ing in research
Jowards 2030; 2030 Researchand  Contribute to coping with challenges Food production and
JTeagasc’s Rolein Innovation such as food and energy security; processing
TIransforming Ireland’s Help achieving social goals, including Value-added food
Agri-Food Sector and public health, improved food products processing
the Wider and enhanced rural development Agri-environmental
Bioeconomy (2008} products and services
Energy and bio-processing
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Country Strategy Timeframe Type Goal Priority areas

Ita IV Bioeconomy in Italy: A 2030 National Increased competitiveness and Agriculture
unigue opportunity to Bioeconomy promotion of green growth. Reduce
reconnection Strategy fossil fuel dependence and promote Forestry
£conomy, society and rural and coastal
£nvironment (2017) e
and Action Plan
Agri-food sector
Bio-based industry
Latvia Latvian Bioeconomy 2030 National Support the UN 2030 agenda (SDGs 2,7,  Agriculture
Strategy 2030 {2017) Bioeconomy 8,12, 13 and 14)
Strategy Forestry
Promeotion of rural and >
increased per capita income. Sifitien
Development of high value-added bio- Food and feed industry
based products and services
Wood industry
Chemical and pharma
industry
Textile industry
Lithuania National Industrial 2013 High Tech Industrial biotechnology research Bioplastics
Biotechnology prog acc
€0.7 million. Second-generation biofuels
Pr. 011-
2013) The main aims were:
- Technology development; Biopharmaceuticals and
. Pilot and demonstration projects; animal drugs
. infrastructure investment and
commercial use of by-products Bio-based materials
and waste.
Smart specialisation 2020 Research and Energy and sustainable
(2014) Innovation p
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Country Strategy Timeframe Type Goal Priority areas
Foster growth and competitiveness Inclusive and creative
ugh identifying R&D and i __society
solutions. Agro-innovation and food
20 priority areas are identified, New production processes,
alongside procedures for monitoring materials and technologi
and an overarching action plan for the Health technologies and
development of the Strategy. biotec i
Transport, logistics and
information and
communication
technologies
Netherlands GreenGrowth fora nfa Green Strengthen green growth and Cascading use of biomass
Strong_sustainable Economy i i competiti
£conomy (2013)
The bio-based economy is considered a
priority of future economic activities,
especially through promoting R&D and
d ation projects
Green Growth — From n/a Biobased hen competitiy and create Bio-based materials
Biomass to Business Economy new business Bioenergy and bio-
(2012) chemicals
eg bior
Optimised cultivation and
biomass production
Recovery and recycling of
water, and soil
Economy, policy and
inability
Eramework n/fa Green Coping with societal challenges, Efficient use of biomass for
memorandum on the Economy including climate change, energy food, industrial products
Bio-based Economy security and resource scarcity. and energy
12012]
This is promoted via enhanced
knowledge infrastructure; regional
private-public clusters; and policy.
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Country Strategy Timeframe Type Goal Priority areas
Portugal National Strategy for 2020 Blue Valorise the ocean and its coastal areas Agquaculture
Oceans (2013-2020) Economy by setting up sectoral and cross-sectoral
projects;
Support ec ic growth and g. Blue biotechnology
employment
Blue energy
Spain The Spanish 2030 National Global perspective: Agri-food
Bioeconomy Strategy. Bioeconomy e«  Climate change;
Horizon 2030 (2016) strategy = Food security. e
National/regional level:
. Increase competitiveness and
economic growth;
. Diversified and more
economy. Bio-based industry (i.e.
biorefineries, bioenergy,
production of biomass from
non conventional sources)
Extremadura 2030 2030 proved resource Agri-food
12017); Strategy for Bioeconomy Development of agro-ecological Forestry and wood
Green and Circular Strategy practices; processing
Economy Development of new 4.0 business Clean energy
models
Green tourism
Health sector
The Andalucia 2030 Regional Support the creation of bio-products Agriculture
Bioeconomy Strategy Bioeconomy value chains in relation to: Forestry
lunder develgpment) Strategy *  Production of biological raw Fisheries
materials or biomass; Food and pulp and paper
Technological processing; production
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Country Strategy Timeframe Type Goal Priority areas
. Consumption patterns. Chemical, biotechnological
and energy industries
Sweden Swedish Research and n/a Researchand  Identify research gaps and develop a Increased biomass
Innovation Strategy Innovation strategy for investments that are production
for a Bio-based needed in research, development and Creation of smarter
Economy {2012} innovation for the bio-based economy products by refining
biomass (waste and
T
Consumption patterns
Policy instruments guiding
and impacts of biomass
production
United UK Synthetic Biology nfa High Tech i economic g ; materials
Kingdom tazerban create jobs and strengthen productivity _ Chemicals
i n and competitiveness; Energy
Bioecon ' (2016 Capacity and mullti-stakehold
partnerships (All)
Building a high value n/a Circular Residues and wastes
biceconomy: Economy Encourage R&D into technologies
Spportunities from {Strategy Plan)
waste (2015)
Reduce environmental pollution and
GHG emi
Biorefinery Roadmap nfa Bioenergy R&D support in the field of Co-products and residues
Scotland {2015) biotechnologies and bi of timber
(Waste strategy)
Encourage turing t Id waste;
and innovative productsthrough R&D ~ Commercial and industrial
support for biorefinery development waste
and o fi {Roadmap) Macroalgae
ABioeconomy for the n/a Regional Portraying efforts on the bioeconomy Food and feed
Baltic Sea Region Bioeconomy across the Baltic Sea region and scoping  Bio-based non-food,
[2014) Strategy interest among stakeholders to develop including bio-materials, bio-
a regional bioeconomy strategy chemicals, enzymes
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Country
Baltic Sea
Region®®

Strategy

Timeframe

Type

Goal

Priority areas
Bio-based energy

Danube
Region®”

ono the

nfa

Regional

Bioeconomy

Strategy

Mapping bioeconomy related initiatives
in the Danube Region and supporting
the initiation of bioeconomy strategy
for the region

In order to development a
bioeconomy, governance
needs include:

Political support

Involvement of regions and
local actors

Multi-stakeholder dialogue
and knowledge exchange

Awareness raising and
education

West Nordic
Countries®

Future Opportunities
for Bioeconomy in the
West Nordic Countries
[2012)

n/a

Regional

Bioeconomy

Strategy

Boost green growth and create added
value through the use of natural
resources

Fisheries

Agriculture, by means of
expanded research on soil
conservation, grazing
pressure and new crop
variants.
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3. SECTORIAL ANALYSIS OF FOREST BIOECONOMY IN RELATION TO BIODIVERSITY AND
OPEN/SOCIAL INNOVATION

In a bioeconomy context, an important challenge for the forest-based sector is to overcome the
narrow definition of forest resources and wood-based products, including primary production. There
is a need to move towards a horizontally and vertically integrated sector which covers the whole
value chain of forest products and services, taking sustainable development as its core principle.
Moreover, in aworld in which narratives are ever more important, fact- and science-based narratives
can be important to inform policy makers and the public at large. Itis important for the forest-
based sector to demonstrate its contribution to a bioeconomy in a sustainable and inclusive way
(Wolfslehner et al. 2016).

The forest-based sector includes all stakeholders with a major interest in forestry, forest-based
materials and products. Wood is the key component of the pulp and paper industry, it can be used for
energy production, itis an important construction material and for the furniture industry. Forest-based
biomass is also used for many different bio-based products, such as insulation material, barrier
materials for damp protection, biopolymers, bio-based plastics and composites, carbon fibre,
chemicals and cellulose-based textiles, smart packaging materials (Swedish Forest Industries
Federation 2013).

In addition to raw materials, forests also provide a wide range of vital ecosystem services. The
forest plays an essential role in climate change mitigation, safeguarding biodiversity, providing fresh-
water, non-wood forest products and recreational environments. The forest-based sector depends on
a broad range of scientific disciplines and technologies. Recent advances in for example physics, cell
biology and genomics have enabled new tree-breeding technologies for enhancing wood qualities and
pest resilience as well as enzymes for use in papermaking (Forest-based Sector Technology Platform

2013).

3.1 Bioeconomy sectors

Within the context of the challenges of our time, such as climate change through GHG emissions,
biodiversity preservation, food safety and availability of materials and energy, the bioeconomy
represents an important shift towards a new economic and industrial revolution. This is because
bioeconomy is part of three major evolutions:

O First, bioeconomy is key in the transition from fossil/petroleum- based resources towards

bioresources in industrial production. Bioeconomy refers to an economy that relies on
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renewable natural resources rather than on fossil resources and petroleum based materials to

produce energy, products and services. In this sense, bioeconomy proposes a new industrial

revolution/wave.

O Second, bioeconomy is a crucial element of the circular economy based on the ‘cascading use’,

reuse and recycling of resources (including waste) and the contemplation of complete

lifecycles of resources and materials. A ‘cascading use’ describes the multiple utilisation of a

resource (in different forms) during a specific time interval. Bioeconomy is about adopting an

integrated and systemic view on food, energy and industrial production. In a circular economy,

materials that can be reused and recycled are injected back into consumption cycle as new

(raw) materials. This converts what is waste for some economic actors into "secondary raw

materials" for others. Understanding the systemic nature of problems such as scarcity of

resources, pollution and reduction of waste, the European Commission adopted in December

2015 a circular economy package to foster sustainable economic growth, while using resources

in a more sustainable way (European Commission 2015a). The circular economy initiative is

closely linked to bioeconomy, industrial growth, energy and climate policies. A circular or life

cycle approach to agriculture and manufacturing requires new and integrative perspectives of

value chains and production processes, bringing together formerly separated sectors, e.g.

agriculture, energy production, textiles and chemicals.

O Third, bioeconomy offers a potential to modernise traditional economic sectors and to

generate new sustainable economic growth through enabling new technologies such as

biotechnology and nanotechnology.

Given that the definition and inclusion of sectors vary from one study to the other, these studies

are not fully comparable. In general, there are certain core bioeconomic activities that can be related

to primary production and the direct use of primary resources: agriculture, fishing and forestry, food

industry and bioenergy. Other sectors are increasingly forming part of the bio-based economy, as they

use biological resources as input for their production processes. The need to adapt technologies and

engineering to the bio-based production has an indirect impact also on sectors such as machine-tool

manufacturing, services as well as water supply and retail trade (Figure 3.1).
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Indirect:
Technologies, machinery and
equipment, services, water supply
and wastewater treatment, energy,
retail trade.

Partial Bioeconomy:
Chemicals and plastic industry,
construction sector, paper and pulp
industry, pharmaceutical industry,
textile industry, waste management,
biotechnology.

Core Bioeconomy:
Agriculture, Forestry,
Fisheries and Aquaculture,
Bioenergy. and Biofuels,
Food and Beverages.
Feed Industry. Bio-based
products and processes.

Figure 1 Economic sectors in bioeconomy

Bioeconomy is increasingly important in a number of economic sectors. One of the particularities
of the bioeconomy is that it is not sectoral in nature, nor does it have a focus on specific territories,
technologies or science fields. Rather it brings together traditional sectors such as agriculture, forestry
and fisheries with innovative research fields such as nanotechnology and synthetic biology as well as
highly advanced manufacturing systems and technologies. For European countries and regions, this is
an opportunity to promote growth and jobs, in particular, in rural or peripheral regions, in case the
wealth in natural assets in these regions can be connected to the knowledge and technological

capacities available in other regions of Europe.

Converging trends lead to market pull and technology push effects that encourage innovative
approaches in many economic sectors, including agro-food, forestry and lumber, aquaculture, heat
and electricity production, paper and pulp, construction, sustainable chemistry, industrial
manufacturing, industrial and environmental biotechnology etc. The shift from fossil resources to
biological resources affects also wider part of the manufacturing industry, such as the packaging
industry, the chemical industry, the cosmetics industry as well as the production of energy and fuels

(Figure 3.2).
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Figure 2 Sectors and products connected to forestry-based biomass (Source: Swedish Forest Industries Federation 2013)

3.2 Value chains

Because of the particular character of forest bioeconomy it is important to analyze it in the
context of value chains or even in value cycles. However, the integrated and circular character makes
bioeconomic approaches differ from traditional approaches to use natural resources usually for one
purpose only (e.g. crops for food/feed or wood for energy). Furthermore, new and complex value
cycles emerge due to new research findings and technological opportunities to work with the

molecular building blocks of biological resources.

The forest-based sector in Europe provides society with a wide variety of products and services,
ranging from paper, packaging, tissue paper and furniture, to carpentry and construction materials,
wood-based panels, textile fibres, biofuels, bio-energy, chemicals and still much more. According to
Forest-based Sector Technology Platform (FTP) (2018), the sector is a well-integrated value-chain with
three main subsectors: forestry, the woodworking industries and the pulp and paper industries. It
provides around 8 per cent of the EU’s total manufacturing added value and creates close to 4 million

jobs. Forest available for wood supply cover one-third of the EU’s landmass and provide income for
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approximately 16 million forest owners, and thousands of employers in public forest management

organizations.

Forestry

Sustainably managed, healthy and resilient forest ecosystems are a prerequisite for providing
society with wood as well as other goods and services (including carbon sequestration, groundwater,
erosion protection, biodiversity, and recreational opportunities). European forest holders have long,
practical experience of sustainable forest management, which continues to evolve thanks to
innovation, improved expertise and emerging societal demands. The implementation of existing
European and national policies, regulations and voluntary tools, ensures the sustainable sourcing of

forest biomass, irrespective of its end use.

Woodworking industries

The woodworking industries include sawmilling, planing and wood impregnation (12 per cent),
other woodworking industries (47 per cent), and furniture (41 per cent). In 2015, turnover in the EU
woodworking industries amounted to € 129 billion and incorporated an estimated 170 000 companies,
employing substantially more than 1 million workers. In addition, 120 000 companies were active in
the furniture sector. These figures, however, remain an underestimation, since SMEs are not

necessarily included in Member States’ reporting.
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The pulp and paper industries

The pulp and paper industries, also referred to as the forest-fibre and paper industries, had a
total turnover of € 81 billion in 2016 and employed about 175 000 people. As well as using virgin forest
fibres, the European pulp and paper industries are one of the major recyclers in Europe. They reached
a world record paper recycling rate of 72.3 per cent in 2017 (which is close to the theoretical

maximum), while 90 per cent of newspapers and corrugated boxes are made from recycled fibres.

Managed with care and expertise through different types of ownership, from large and medium-
scale managers of public forests to small-scale family forest owners and cooperatives, the forests of
Europe offer an unsurpassable renewable raw material. The European forest area increases by an
amazing equivalent of 1 500 football pitches per day. As only about two-thirds of the wood growth is
harvested, a significant net increase of standing woody biomass is left unused each year. This builds
up a resource base for future needs. From forest-fibre technologies to advanced paper and board
design, as well as a range of different biobased materials, the paper industries currently invest around
€ 5 billion annually to offer a broader spectrum of resource-efficient products. In the areas of
biorefinery and nanotechnology, the industry has already made substantial progress and is now rapidly
ramping up production of green textile fibres and nanocellulose. Lignin and bark show potential in
various applications; however, additional investment in development is required to reach full business

potential.

New products outlook

The global and European drivers related to the need to move to low carbon and sustainable
bioeconomy and the polices supporting this objective, for example, are opening many interesting
opportunities for the industry to move in new directions. Infact, it appears that that this mature sector
is currently experiencing changes and transformations that are larger than it has faced over the last
century. The industry is diversifying its business strategies and product portfolios towards a variety of
complete new products. These portfolios seem to be based increasingly on high value-added products
and services rather than large-scale bulk production. Diversification and new product portfolios (Figure
3.3) also mean that the industry is entering into totally new markets with the creation of new networks

and customer bases (Hetemaki 2014).

Biorefinery is a platform for transition.
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There has been plenty of interest towards forest biorefineries (FB), particularly in countries with
high-quality R&D, a mature state in the forest-based industries and abundant lignocellulosic biomass
resources. A forest biorefinery can be defined as a multi-product factory that integrates biomass
conversion processes and equipment in order to produce bioenergy (e.g. biodiesel, bio-oil, bioethanol,
green electricity, heat and pellets) and bioproducts (e.g. bio-composites, bio-plastics) from wood-
based biomass. The FB can use multiple feedstocks, including pulpwood, harvesting residues, extracts
from effluents, fractions of pulping liquors, as well as recycled paper and industrial wastes. It can be a
large-scale industrial facility, integrated into a pulp and paper mill, or a medium- or small-scale facility
integrated into a sawmill or plywood mill (most of the discussions have focused on the former). An
important goal of a forest biorefinery is to more efficiently utilize the entire potential of raw materials

and by-streams of the forest-based sector for a broad range of products.

Wood products: the potential for a breakthrough

The wood products industry is much older than the paper industry, and in this sense even more
mature. However, in the last decades, there has been a number of technological, process and business
developments in wood construction in Europe as discussed below. Likewise, advances in wood
modification technologies are improving the durability and creating opportunities for the use of
temperate hardwood in a wider range of exterior applications. There are also great potential for
structural uses of hardwood in interior construction and furniture design. There are also high hopes
that political targets for moving to low carbon bioeconomy will support wood raw material-based
construction, in particular. Wood building materials are likely to have greenhouse gas mitigation
benefits unlike other building materials such as concrete and steel. The sector itself has high hopes

that this will also materialize in future as a major driver for the increasing demand for wood products.

Increasing demand
in textile markets to
replace e.g. cotton
and polyester

- Increasing demand

> 5 i ! in transportation

Increasing demand
for low CO,, healthy
and cost competitive
construction material
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Figure 3.3. lllustration of some forest product developments and their end uses

Several policies and policy instruments are important towards similar prioritisation from both a
policy making and industry perspective. This includes policy domains such as climate and energy,
environment and forest focused policies and instruments (Figure 3.4). However while the EU Forest
Strategy largely focuses on forests and forest focused policy, forest based industries were concerned
with policies and policy instruments relevant to the entire forest value chain (excluding primary
processing) and that have a direct or indirect impact on the industry. Some policy domains, such as
environment, climate and energy, are therefore considered forest relevant in the CCA as well as the
Strategy, simply due to their overall significance. It can also be noted that the EU Forest Strategy
focuses, to a large extent, on voluntary instruments (e.g., strategies and roadmaps) and only resorts to
legislation if it relates directly to forests (e.g., Natura 2000, Life+ and Timber Regulation) while forest
based industries prioritised instruments that have an impact on how they are allowed to operate(

Aggestam and Plilzl 2018).

Forest-hased industry view
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Figure 3 EC and industry policy priorities associated with the forest based sector value chain.
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3.3 Biodiversity and forest bioeconomy

A sustainable bioeconomy must value natural resources and diminish environmental pressures
and increase the use of sustainable renewable products, restore and enhance ecosystems’ functions
and biodiversity. Thus, for the bioeconomy to deliver on sustainability, we must be able to better
understand and measure its effects and impacts on the ecological boundaries of our planet. This is
necessary to develop the bioeconomy in a way that attenuates pressures on the environment, values
and protects biodiversity and enhances the full range of ecosystem services. These actions aim at
increasing the overall knowledge and monitoring of the bioeconomy. All of them respond to the need
to have anin depth knowledge of the sustainable biomass supply limits at the local, regional and global
level. This knowledge will feed into the other operational actions of this strategy. These actions will
provide the foundation to reinforce the resilience of land and marine ecosystems, enhance their
biodiversity and ensure their contribution to climate mitigation while transforming our fossil-based

economy into a bio-based economy.

In forestry the green economy benefit starts when and occurs through management tools
and investments that could limit trade-off effects of traditional multi-functionality and expand
the ES availability for the society with a scope of fairness within and among generations. in order to
promote the effectiveness of green economy in managed forests, the UNECE Committee on Forests
and the Forest Industry (COFFI) and the FAO European Forestry Commission (EFC) decided to take
action and prepared the Rovaniemi Action Plan for the Forest Sector in a Green Economy

(ECE/TIM/SP/35). The Action Plan consists of 5 pillars with their respective goals, which are:

(i) sustainable production and consumption of forest products (patterns of production,

consumption and trade of forest products are truly sustainable);

(ii) a low carbon forest sector (the forest sector makes the best possible contribution to

mitigation of, and adaptation to, climate change);

(iii) decent green jobs in the forest sector (the workforce is able to implement sustainable
forest management, and the forest sector contributes to achieving the social goals

of the green economy by providing decent jobs);

(iv) long-term provision of forest ES (forest functions are identified and valued and
payments for ES - PES (Payment for Ecosystem Services)— are established, thus

encouraging sustainable production and consumption patterns);
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(v) policy development and monitoring of the forest sector in relation to a green economy
(policy-makers and institutions in the forest sector promote sustainable forest
management, in a way that is adequate to mainstream the green economy in forest sector

policies).

In this perspective, only an ecosystem-based management of natural resources can halt the
loss of biodiversity and the degrade of resources quality. This is exactly one of the purposes of the
Bioeconomy Strategy, properly aimed at improving the knowledge base and fostering innovation to
increase productivity, while ensuring sustainable resource use and alleviating stress on the

environment.

According to European Commission (2018), enhancing the knowledge base and understanding
of specific bioeconomy areas will be based on acquiring more data, generating better information and

systemic analysis of data and information including:

- The status and resilience of forest ecosystems and their biodiversity. This includes their related
socio-economic costs and benefits, and their capacities to serve as a sustainable domestic biomass

source, to sequester carbon and to increase climate resilience.
- The sustainable biomass availability as well as public and private bioeconomy investments.

Enhancing the knowledge base will include forward looking, cross-sectoral assessments,
modelling and scenarios. Progress in the bioeconomy will be systematically monitored for a responsible
and inclusive governance and coherent policy-making. The status of biodiversity, ecosystem, degraded
land areas and land at risk of climate change impacts, such as desertification will also be monitored, to
restore land based and marine ecosystems. The Commission will implement an EU-wide,
internationally coherent monitoring system to track the progress towards a sustainable, circular
bioeconomy in Europe and to underpin related policy areas. Knowledge gained will be used to provide
voluntary guidance for operating the bioeconomy within safe ecological limits. The benefits from
biodiversity-rich ecosystems will be better integrated in primary production through a specific support
to agro-ecology, the development of microbiome-based solutions, new tools to integrate pollinators

in value chains and specific support for agro-ecology.

knowledge-based improvement of the concept and its operationalization are in line with the EU
nature and biodiversity strategies, directives and overall policies, which are expected to enhance and
promote biodiversity conservation, the sustainable use of natural resources, while improving
communication, mainstreaming and policy consideration in a wide societal and political context

(Marchetti et al. 2014).
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3.4 Social and open innovation

Human well-being depends on ecosystem services (ES) (Costanza et al., 2014; Knight and Rosa,
2011). Social systems are affected by changes in the functioning ecosystems and by the resultant flow
of their services (Nijnik and Miller, 2013); Open and social innovation encompasses new forms of
interaction between environmental, economic, and social realms in order to solve shared problems
and achieve common goals through strengthened collaboration and bottom-up initiatives. This
approach has significant potential if forest bioeconomy and the systainable management of forest

ecosystems.

Following Murray et al.,, (2010) social innovation processes can be considered in several

sequential steps.

At first, opportunities and challenges, and external institutional and broader material contexts,
can lead actors to initiate innovation processes to generate and develop new ideas, and ways of
working. New ideas emerge from groups or individuals, and, if developed up to collective actions, they
can move on to a second stage where ideas are tested in practice. This second stage can be done
through simply testing things, or through more formal pilots, prototypes or even (in theory at least)
randomised controlled trials. The process of refining and testing ideas is particularly important because
it is through iteration, trial and error, that cooperation and partnerships can be created and conflicts

can be resolved. It is also through these processes that measures of success come to be agreed upon

When the idea expands to collective action, prototypes such as new institutions can consolidate
to ensure more robust and stable practices, which potentially can then scale-up and create systemic
change either at local level or in a large institutional setting. Systemic change, such as replacement of
institutions by newly established or reconfigured institution is the ultimate goal of Sl. Different paths
leading to Sl usually involve the interaction of many elements: social movements, institutional change
business models, laws and regulations, data and infrastructures, and entirely new ways of thinking and

doing, usually over long periods of time.

Much regional development work can be seen as built around sector-specific development,
where particular industries benefit from agglomeration economies and operate as sectoral clusters.
Within the European Union in particular, the recognition of diversity within regions has underpinned a
model of territorial development where geographical specificities may provide a potential for smart
specialisation in economic activities. The above is reflected in social innovation initiatives in forested
areas of European Union. However, social innovation is not specifically mentioned in literature on

regional development, but in the more nuanced models it is trust, informal ties and untraded
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interdependencies between actors which are seen as key factors determining positive differentials in

economic performance.

Good practices and examples of social innovation initiatives related to Mediterranean and

Balkan forests may include among others, the following:

0

Development of the social cooperatives in Bulgaria, including forest consumer cooperatives,
as a social - innovative approach in the field of bio - economy and to show the positive effect

of their use and development.

Prevention of forest fires in Spain, from forestry defense groups (ADFs) — associations of forest

landowners, local volunteers and representatives of municipal councils.

The Mediterranean Model Forest Network. A regional network of local networks including 13
regions and countries: Castilla y Ledn (S), Murcia (S), Corsica (F), Provence-Alps-Costa de Azul
(F), Sardinia (IT), Tuscany (IT), Istria (HR), Magnesia (GR), Western Macedonia (GR); Turkey,

Tunisia, Morocco

The Produtos silvestres do Alentejo (Portugal). The Collective Efficiency Strategy (EEC)
“Valorization of the Mediterranean Wild Resources — A Strategy for Low Density Areas in
Southern Portugal” is inserted in the PROVERE program and its aim is to create an
entrepreneurial dynamic in the low density territories in Southern Portugal, focusing on the
wild resources of the region. To do so, they have taken an approach that crosses innovation in
production and transformation of resources with production and implementation of a

marketing strategy that relates the intervention territory with the cluster at cause.

Borgotaro mushroom (Italy) with the cooperation of 15 Agro-tourisms/ Farm businesses 12
Hotels/Guest quarters 8 B&B/Inns/Hostels 9 Cheese, sausage and wine growing and producing
factories 2 Didactic farms 3 Museums/Private collections 30 Restaurants/Porterhouses 26

Typical products sellers

Social innovation can be key for supporting the Mediterranean forest landscape and these

important examples from the region highlight this potential. Nonetheless, flexible frameworks are

needed to provide evidence of what works and what does not work, to support practitioners and policy

makers in assisting social innovation initiatives. As these cases make clear, local actors should be

supported in sharing information and best practices, and to achieve funding lines in order to strengthen

existing embryos of social innovation into long-term, successful initiatives.
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A
—

4. INTERVENTION LEVELS AND REGIONAL ECOSYSTEMS OF BIOECONOMY

There is evidence that there are significant opportunities in Greece for the development of a
wealthy and lucrative economy, based on renewable resources. However, effective growth of Bio-
economy in Greece depends on successful cooperation of all stakeholders (state, business, citizens).
Regional bioeconomy ecosystems in Europe are, first and foremost, built around the usual
stakeholders of regional innovation systems: Government and public administration, businesses and
representatives of sectoral associations and business intermediaries, as well as academic, scientificand

technological institutions.

In particular, at the level of government, coordination among different policy areas (e.g.
research and innovation, agriculture, environment) is heeded to promote the bioeconomy as for
example in the Region of Crete where a special working group has been formed for the implementation
of the RIS3, comprised of different directorates of the Region of Crete, among others the Regional

Directorate of Regional Planning, the Directorate of Environment and Spatial Planning, the Directorate
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of Agricultural Economy. The Coordinator of the working group comes from the Regional Directorate

of Regional Planning and is responsible for the general support and implementation of the RIS3.

Especially in strongly industrialised regions, but also increasingly in rural regions, clusters are an
important tool to gather stakeholders around specific bioeconomy sectors/products. Clusters help e.g.
“overcoming the region’s lack of critical mass and integrating Lapland’s industries into global value

chains”

In comparison to traditional industrial clusters, bioeconomy related clusters often need to
integrate also producers of biological resources, i.e. farmers and fishermen, as well as cooperatives,

agricultural and export associations.

Moreover, many regions count on science and technology intermediary and transfer
organisations to bridge the gap between research and the development of new products and diffusion
of innovation among companies, in particular SMEs. The intermediary organisations or ‘bridges’ are
particularly important in the emergent field of bioeconomy, where cooperation among different

sectors is required and many technologies are still rather immature.

In addition to the usual stakeholders, the analysed bioeconomy related innovation systems
present additional emergent players that seem to play a vital role in the promotion of the bioeconomy,

these are presented in Table 4.1.

Table 3 Emergent players in regional bioeconomy systems (source: Spatial Foresight, SWECO, OIR, t33,
Nordregio, Berman Group, Infyde 2017)

Type Example
Bioeconomy The Strategy Council Bioeconomy Weser-Ems (‘Strategierat Bio6konomie Weser-
Strategy Councils Ems’) connects as intermediary public and private interests and stakeholders. It

consists of 25 stakeholders coming from enterprises, research institutions and
public institutions. The council has aligned the support of the Bioeconomy, which
has resulted in the Master Plan Bioeconomy. The objective of the Council of
Bioeconomy is to define areas of cooperation and to discuss further potential and
bottlenecks. (Weser-Ems)

Bridges and links National networks for fisheries and aquaculture in collaboration with the Central
(thematic platforms, | Denmark Region. Based on dialogues between the triple helix actors during 2014-
networks, projects) 2015, lists of more than 100 project initiatives and action plans have been
developed for the fisheries and aquaculture industries (North Denmark)

Czech Biogas Association, a national technology platform with more than 40
biogas industry members and leading R&D institutions from the whole Czech
Republic and from abroad. (South Bohemia)
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The new Lappish Innovation platform - Centre of Arctic Smartness Excellence will
be created to support cluster's needs and also feed innovations and ideas and
work as a booster for innovations using the TRL (technological readiness level)
classification implementation, in particular in development, testing and service
design laboratories and facilities. (Lapland)

Specialised
Technology,
Research and
Innovation Centres

The Centre of Food and Fermentation Technologies (CFFT) is a R&D company that
focuses on improving quality, functionality and stability of food, as well as
developing and introducing new innovative food and fermentation technologies.
CFFT has an extensive cooperation with research institutions and more than 40
industrial enterprises from different countries. (Estonia)

The South Bohemian Research Center of Aquaculture and Biodiversity of
Hydrocenoses (CENAKVA) is a new infrastructure and research project which has
been built in Vodnany town upon experience and knowledge base of the Fisheries
and Hydrobiology Research Institute of the Faculty of Fisheries and Water
Protection. The infrastructure project started in 2010 and was finished in 2013.
(South Bohemia)

Operational
coordination bodies
at Regional/local
level

North Sea Science Park, Nordsgen forskerpark, actively participates in a variety of
projects, all of which are intended to promote development and growth in the
fisheries and aquaculture industries. An important task will involve fundraising for
project proposals that have been developed by stakeholders in the network
development process. [..] Nordsgen forskerpark will be instrumental in
supporting the development and implementation of some of the proposed

initiatives. (North Denmark)

Tehimpuls Association and the Agro Food Banat Crisana Cluster act as facilitators
and multipliers of knowledge well connected with the researchers from the
region's universities: Banat's University of Agricultural Sciences and Veterinary
Medicine, Politechnica University, West University and Medicine and Pharmacy
University.

(West Region, Romania)

Cross-border and
interregional
cooperation

Region Skane is one of six partners in a project funded by the Baltic Sea Interreg
programme; Smart Blue Regions, which seeks to enhance blue growth
opportunities, i.e. bioeconomy related to the maritime resources, based on
increased capacity of the regions to implement research and innovation strategies
for smart specialisation (RIS3). BUCEFALOS was a EU LIFE+ project in which the
City of Malmé, Region Skane and Trelleborg Municipality were investing about 3
million EUR to enable the region of Skane to work towards the resource-efficient
use of the excess aquatic biomass which is mainly treated as waste. (Skane)

The Cross-Border Smart Specialisation Strategy of Galicia - Nothern Portugal
(RIS3T) establishes strategic collaboration in bioeconomy related areas such as
Biomass and marine energies and resources and agri-food and agri-environmental
systems. (Galicia and Norte)

The European Commission’s ‘Action plan for the EU Strategy for the Baltic Sea
Region’ mentions bioeconomy as one of the main priorities, where marine energy,
blue biotechnology and sustainable use of biomass are pivotal topics.(Lithuania)
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5. THE ROLE OF STAKEHOLDERS

The involvement and participation by stakeholders, private or public, is essential for a balanced
development of forest-related policy and bioeconomy, as well as relevant programmes and regulatory
frameworks affecting forests (Sotirov et al., 2015, Kleinschmit et al., 2018). Participation can, amongst
other things, help to open new opportunities that improve relations with the public, enhance
investment in Sustainable Forest Management, and facilitate new perspective and demands for forest

products and services towards forest bioeconomy straightening.

Generally, a fundamental and early-stage involvement of appropriate policy makers and
stakeholders is reflected in the fact that three bodies have been involved in developing the list of
actions in the Forest MAP, which also names appropriate actors and stakeholders for subsequent
implementation. These three bodies are the Standing Forestry Committee (SFC), the Civil Dialogue
Group on Forestry and Cork (CDGFC), and the Expert Group on Forest-based Industries and Sectorally
Related Issues, representing a wide range of societal perspectives and interests at the EU level. The
Expert Group on Forest-based Industries and Sectorally Related Issues involves a wide range of
stakeholder representatives (e.g., from trade, business associations and NGOs) as well as Member
States and Commission representatives as appropriate actors. Likewise, the SFCin accordance with the
Council conclusions provides member State representatives an important role as appropriate actors in
forest policy, and facilitates cooperation and coordination with the appropriate Commission services
on forest-related policy issues at EU level. Lastly, the CDGFC provides for an institutionalised
mechanism through which various stakeholder contributions can be voiced and appropriately
considered under the EU Forest Strategy. Hence, the EU Forest Strategy and its implementation
generally is designed making a fundamental and positive contribution towards addressing and

involving appropriate policy makers and stakeholders.
The EU Forest Strategy as well as the Forest MAP foresee:
a) specific roles for policy makers, and at times for stakeholders, for each of the actions and

b) different specific forms and aspects of participation and involvement between policy makers

and stakeholders might have occurred under each of the Priority Areas and the various actions.

Hence, this section analyses both aspects, before the following section presents more broad and
qualitative insights into participation and involvement under the EU Forest Strategy from the survey,

thus arriving at a comprehensive picture on the issue.

Involvement and participation issues under Priority Area 1, ‘Supporting our rural and urban

communities’, have been mainly and extensively covered in the “Evaluation study of the forestry
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measures under Rural Development” (Alliance Environment et al. 2017). A main element positively
contributing to the involvement of appropriate policy makers and stakeholders are the
institutionalised programming procedures of RDPs, involving all relevant policy actors especially at
national and sub-national levels, as well as the formal stakeholder participation procedures in place in
rural development programmes. This corresponds with the actors’ and stakeholders’ roles foreseen in

the Forest MAP.

When it comes to Priority Area 2, ‘Fostering the competitiveness and sustainability of the EU’s
forest-based industries’, appropriate policy makes from EU and MS levels as well as stakeholders have
been involved in the actions as foreseen. In particular, forest-based sector stakeholders’ involvement
has been implemented as foreseen through the activities of the Forest-Based Sector Technology
Platform (FTP), the European Innovation Partnerships (EIP) dealing with forest-related topics (e.g., EIP
for Agricultural productivity and Sustainability and EIP Raw Materials). The European Regions for
Innovation in Agriculture, Food and Forestry (ERIAFF), which has conducted 3 workshops in
cooperation with European Forest Institute (EFI), the European State Forest Association (EUSTAFOR),
the European Regions Research and Innovation Network (ERRIN), COPA-COGECA, European
Association of Mountain Areas (EUROMONTANA) and the Confederation of European Forest Owners
(CEPF) on how to inform-prioritize-collaborate in networking EU Regions on innovation in forest

management, use of wood and forest-related Services.

On the topic of Priority Area 3, ‘Forests in a changing climate’, the appropriate stakeholders and
policy makers from MS and EU have been involved as planned. In particular, stakeholders have been
involved in the development of the regulation on the inclusion of greenhouse gas emissions and
removals from land use, land use change and forestry (LULUCF) into the 2030 climate and energy
framework . Also, as part of the ongoing evaluation of the EU Adaptation Strategy, public consultation
workshops were organized in April 2017 and January 2018, with participation from the forestry sector.
In relation to fire risk management, the science-policy interface is furthermore seen as essential for
gathering experts and relevant stakeholders from across Europe to identify knowledge and innovation

gaps to formulate robust recommendations to improve risk management.

Under Priority Area 4, ‘Protecting forests and enhancing ecosystem services’ the relevant policy
makers have been involved as intended. One of the main topics of concerns the implementation of
Natura 2000 in forests, which requires a high degree of exchange between stakeholders, collaborative
processes and management. It is worth mentioning that a Natura 2000 and Forest Guidance document
has been produced in direct response to concerns raised by forest owners and managers as well as
nature conservationists, over the management of forests on Natura 2000 sites (European Commission,

2015). However, although significant progress has been made, recent findings also demonstrate that
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many challenges remain (Sotirov et al., 2017). Stakeholders have also been involved in the revised Plant

Health Regulation.

Geneticresearch is covered by both the Priority Area 4 and 5, ‘What forests do we have and how
are they changing?’. Work on forest genetic resources found broad involvement of the European
Commission, EU stakeholder groups, and support from Member States through the European Forest
Genetic Resources Programme (EUFORGEN). Under Priority Area 5 policy makers from EU and MS
levels have been involved appropriately, also including the DIABOLO project with innovative aspects of

participation.

Under Priority Area 6, ‘New and innovative forestry and added-value products’ the relevant
policy makers have been involved as planned. In particular, a study found 387 project connected to
issues of involvement (Lovric et. al. 2017). The Forest-based Sector Technology Platform (FTP) and the
European Innovation Partnerships work as catalysts for transnational research, coordination of

research and innovation between the European Commission, Member States and stakeholders.

Working together to coherently manage and better understand our forests (Priority Area 7) has
drawn on the appropriate policy makers from EU and MS levels. In particular, it incited productive
collaborations with aspects of participation. Positive examples of stakeholder driven networking
initiative can also be found, such as Innovawood, a European network with more than 50 members
from 27 different countries that aims to support the forest-based sector, wood-based products and
the furniture sector. The Innovawood network has funded 18 projects in total, while only 5 after 2013.
Yet another long-running initiative to improve transnational cooperation between scientists and
professionals as well as technology transfer in the forestry sector is the European Cooperation in
Science and Technology (COST) program. Networking of research institutions and transfer of
innovation to new generations of highly educated forest professionals has also been promoted by the
European Commission through its Erasmus+ program in the field of higher education. The Erasmus+
Knowledge Alliance program has been active in promoting the links between higher education
institutions and the industrial sector in the construction and furniture sector (Katch-e project) and in
new entrepreneurial capacity in the forest-based activities (ECOSTAR project). The involvement of the
forest-based sector, e.g. under UNECE/FAO forest communicators network as well as in holding

campaigns and events can be further strengthened for increasing the societal outreach.

Under a global perspective (Priority Area 8) the appropriate policy makers from MS, Commission
and the Council Working Party on Forestry had been involved, The degree to which this involvement is
appropriate or sufficient could not be assessed. Particularly, involvement played prominent e.g. in the

public consultations on the EU approach against Wildlife Trafficking and the review of the EU Timber
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Regulation, which was based on both, national reporting received by Member States and inputs

received through a public consultation process.

In terms of bioeconomy, it is underlined that systematic stakeholder participation from the
beginning can play an important role in addressing persistent societal problems in a credible,
transparent, and multi-perspective way, as well as enable innovations. Public decision making on
sustainability is characterized by uncertainty, different values and interests, communities in dispute,
as well as urgency, so that holistic approaches have included multiple fields of knowledge and
perspectives of different stakeholders. Most of the policy strategy developments in bioeconomy have
already adopted a more or less participatory approach by stakeholder conferences, workshops and

surveys, and private—public partnerships to encourage successful market integration (Zeug et al. 2019).

In this direction the EU Bioeconomy Stakeholders Panel launched in 2017 the European
Bioeconomy Manifesto, calling for an ambitious revision of the European Bioeconomy Strategy. Such
a revision would help tackle climate change and meet the needs of a growing population whilst
boosting Europe’s resource efficiency, competitiveness and long-term economic growth. The
Manifesto highlights that regions are key actors in developing a European bioeconomy and
bioeconomy can make regions more attractive. Regions are important to keep vital rural economies
and realising regional cycles. Mutual learning within and between regions and more resources for peer-
to-peer exchanges at the EU level are essential, and mentions guiding principles to effectively
implement the bioeconomy on the ground, i.e. in existing agriculture, forestry, marine and industrial
contexts (BEU 2016). In this perspective, within regional systems, emphasis has not only to be put on
public administration and government, research and innovation centres, and on businesses and
clusters but also on other relevant stakeholders that can integrate different biomass and production

loops and, ideally, start to close the loops as in the circular economy approach.
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6. GUIDELINES FOR PROMOTING BIODIVERSITY VALUATION AND SUPPORT OF
BIOECONOMY AT REGIONAL LEVEL

6.1 The Regional Dimension of Bioeconomy

The regional dimension of bioeconomy has gained greater importance in recent years. The
emerging policy initiatives shows that countries with similarities in their resource endowment and
economic conditions increasingly pursue joint initiatives to foster bioeconomy development. This
results in efforts to develop macro-regional policy strategies and initiatives in Central and Eastern
Europe, the Nordic countries, Eastern Africa and countries in Latin America and the Caribbean. There
has also been a substantial increase in sub-regional bioeconomy initiatives initiated by federal states,
regional authorities and municipalities. Regions may find it easier to specialize and focus on their
comparative advantages in order to create higher value from local resources. The bioeconomy is seen
as a means of promoting rural development, creating employment opportunities and improving the

regional innovation system.

6.2 Why valuing biodiversity and ecosystem services at regional level

Although all people depend on nature for their well-being, the benefits of nature are often
neglected in policies; moreover, losses in natural capital have direct economic consequences that are
often underestimated. The benefits deriving from ESs and the costs of the degradation and loss of
ecosystems and biodiversity are incurred on the ground but may be largely unnoticed at a larger scale

(TEEB, 2009).

Valuation can be defined as the process of attributing a certain economic or noneconomic value
to something. This manual focuses on the economic valuation of ESs — that is, valuation that measures,
in monetary terms, people’s preferences for the benefits they get from ESs. A lack of, or inadequate,
ES valuation can lead to the overexploitation of the resource stocks generating those services, such as
the overharvesting of timber and the consequent degradation or loss of the forests supplying the
timber. A lack of, or inadequate, ES valuation can also result in poorly informed decisions in the design
of projects or investments or in choosing among land-use options. For example, a simplistic evaluation
of the costs and benefits of converting a forest to, say, intensive agriculture that ignores the loss of ESs
provided by the forest could result in net negative economic outcomes in the long term. For each
option (e.g. maintaining a forest or converting to another land use), the impacts on ecosystems should
be evaluated, including the associated impacts in the provision of ESs (e.g. reduced woodfuel and

timber production; increased production of agricultural crops; reduced carbon sequestration and air
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quality; reduced water quality; changes in microclimatic conditions, such as increased temperatures;
and reduced forest recreation and landscape amenity). Such changes may affect human welfare — such
as by increasing the need to buy or collect woodfuel elsewhere; increasing the number of job and
income opportunities through agriculture; reducing human health due to worsening air quality and the
costs associated with medical care; reducing water quality; and increasing the travel costs associated
with forest recreation. It is possible to estimate the economic value associated with changes in ESs.
Such valuations can be used in assessing the impacts of land-use changes, implementing ecosystem
management options (e.g. forest conservation through set-asides versus active forest management),
and comparing options for providing services and the investments involved (e.g. coastal protection
through mangrove forest conservation, compared with the building of new grey infrastructure like
seawalls). Valuations can help in revealing the relative importance of different ESs, establishing
priorities, informing decision makers, guiding budgeting and resource allocation (e.g. financing,
subsidies and investments), and managing potential trade-offs and consequent conflicts among ES

beneficiaries.

Decision makers need to understand the ESs generated by natural capital in zones under their
responsibility; the extent to which ESs are (at risk of) being lost; which ESs might be enhanced; the
economic costs of losing ESs; and who incurs these costs and where and when. Valuations can help in
developing the necessary evidence base and should address spatial relationships among the sources

and beneficiaries of ESs (TEEB, 2009).

Valuing ESs is a step in the political decision-making process towards ensuring human wellbeing
(Daily et al., 2009). Valuation and economic analysis provide decision makers with information on how
society might balance the trade-offs inherent in resource-allocation decisions (TEEB, 2010a;
Markandya et al., 2007). Moreover, valuation is a prerequisite for creating market-based mechanisms,
such as payments for ecosystem services (PES), to encourage the provision of ESs. Reasons for valuing
ESs include the identification of missing markets; the internalization of externalities in planning and
project formulation; the correction of market failures; the assessment of synergies and trade-offs
among different land uses; the setting of marketbased instruments for ESs and development of market
opportunities; the management of uncertain future supply-and-demand scenarios for natural
resources; the design of ecosystem conservation initiatives and programmes by both private and public
actors; and natural resource accounting (Costanza et al., 1997, Pascual and Muradian, 2010;

Panayoutou, 1993).

Valuation is the process of attributing a value (either economic or non-economic) to something.
The aim of economic valuation is to measure, in monetary terms, people’s preferences for the benefits

they obtain from, for example, ecosystem processes (TEEB, 2010a). Non-economic valuation often
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examines how the opinions of people are shaped or their preferences articulated, mostly beyond
monetary terms. Even though noneconomic valuation could be helpful in informing policy choices, this
manual is confined to economic valuation. The fact that ecosystems are valuable should encourage
decision makers — ranging from individuals to governments — to take them into account in their
decisions. Recognition that ecosystems and ESs are valuable is only an initial step; quantifying the value
is likely to be more persuasive in decision making. ESs may be measured and assessed in various ways
and according to various metrics, which are broadly either qualitative, quantitative or monetary (Figure

6.1).

Qualitative analysis generally focuses on non-numerical information, quantitative analysis
involves numerical data, and monetary analysis translates quantitative data into currency values (TEEB,
2009). The type of metric used depends largely on the benefit being measured, the time and resources
available and the significance of the decisions to be made. Valuing all ESs in monetary terms might be
difficult. For example, only a small subset of ecosystem processes and components are priced and
incorporated in transactions as commodities or services (Pascual and Muradian, 2010). Difficulties exist
in quantifying most ESs in terms that are comparable with the services obtained from human-made
assets (Costanza et al., 1997). Economics is about choice, and every decision is preceded by the
weighing of values among alternatives (Bingham et al., 1995). Measurement in monetary terms
provides estimates of values in comparable units to enable the assessment of trade-offs and to
demonstrate the importance of certain ESs (DEFRA, 2007). The logic behind ecosystem valuation,
therefore, is to unravel the complexities of socio-ecological relationships, make explicit how human
decisions would affect ES values, and express such changes in value in units (e.g. monetary) that allow
their incorporation in public decision-making processes (Mooney, Cooper and Reid, 2005). Natural
resource management decisions based on comparisons of benefits and costs are likely to be biased,

however, when only a few ESs have clearly defined monetary value (Krieger, 2001).
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Non-specified

Monetary: e.g. avoided water purification costs, value
of food provision, value of carbon sequestration

Monetary valuation

Fad -

Quantitative: e.g. volume of water purified,
share of population affected by loss of food
provisioning, tonnes of carbon sequestered

Quantitative assessment

Qualitative: e.g. range and
materiality of various benefits
pravided by the ecosystem being

Qualitative review evaluated, and knowledge gaps

Full range of ecosystem services underpinned by biodiversity

Figure 4 The benefits pyramid for ecosystem services

At regional level the seven basic purposes for the assessment and valuation of forest biodiversity and

ESs (Berghofer et al. 2015) are the following:

1. Comparing alternative policies, programmes and projects. How do alternatives differ in terms

of ES gains and losses?

2. Identifying livelihood, development and investment opportunities. What new or improved

economic opportunities can be developed based on the conservation and sustainable use of ESs?

3. Designing environmental policy instruments, including incentives, regulations and monitoring.
What information on ESs will enable the design of effective, equitable and sustainable

environmental policy instruments?

4. Undertaking scoping and situation analysis. What is the state of ESs in a given context, and what

values and stakeholders are associated with them?

5. Enhancing environmental awareness or advocating for a policy option. How can information on

the provision and impacts of ESs be used to “make the case” for a given policy option?

6. Tackling environmental conflicts. How can a focus on ESs provide credible information on

environmental change to help resolve conflicts?

7. Appraising and assessing impacts of policy changes. How can ES valuation inform choices on, for

example, competing uses (e.g. land uses) and funding priorities?
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6.3 Introducing valuation in regional decision making

Including ES valuation in decision making is a three-step process: 1) recognizing biodiversity and ESs;

2) demonstrating ESs; and 3) capturing ESs (Daily et al., 2009; TEEB, 2010b).

Recognizing forest biodiversity and ecosystem services
Recognizing forest ESs involves first assessing the links between policy changes and changes in
ecosystem functions and between those and ESs. Classical ecology and conservation biology can help
in analysing the impacts of land-use change on biodiversity or ecosystem resilience. Forest biodiversity
can be used to assess the condition and status of forest ecosystems (e.g. under different management
regimes) and thereby the supply of ESs. It is also important to identify the stakeholders influencing or
benefiting from ESs and how they might be affected by policy changes. In broader terms, this means
also considering who has an interest in or will be affected by policy changes, who might be able to
inform the valuation process, and who comprise the target audience for the valuation results (Waite,
Burke and Gray, 2014).

Studies have shown that, in some countries, ESs and other non-marketed goods account for 47—
89 percent of the “GDP of the poor”. On the other hand, agriculture, forestry and fisheries account for
just 6-17 percent of national GDP (TEEB, 2010b). This means that the value of forests and other
ecosystems to poor rural households differs significantly from the value captured by classical economic
tools and indicators such as GDP. Assessing the GDP of the poor, therefore, is important for informing

policymakers about the potential of conservation efforts to reduce poverty.

Demonstrating forest ecosystem services

Demonstrating ESs requires selecting and implementing the appropriate economic valuation
methods such as the one proposed by the BIOPROSPECT project. Such selection depends on several
factors, including the ESs being assessed; the type of value (e.g. use or passive-use); the aim of the
valuation; the availability of, and access to, data; data quality; and budgetary, technical and time
constraints. Valuation is best used for assessing the consequences of changes in the provision of ESs
arising from different management options, rather than attempting to estimate the total value of

ecosystems (TEEB, 2010b).

A useful approach is to identify and analyse scenarios defined with the support of experts and
based on the inputs of stakeholders. Scenarios should be consistent and plausible visions of the future,

taking into account existing information and projections. This enables the:

1. quantification of the likely changes in ESs under each scenario;
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2.

tracking of changes in social and environmental metrics (e.g. forest area, growing stock,

carbon stock and number of species); and

translation of changes into monetary values using appropriate economic valuation methods

(Waite, Burke and Gray, 2014).

Valuing certain ESs using existing methods might be difficult or even impossible; nonetheless, it is

important to identify all significant changes in ESs that may occur in the various scenarios, including

those that cannot be monetized. Scenario building and analysis can be done using various approaches,

such as the following:

O Modelling. This might involve the use of dedicated ES-modelling tools such as InVEST73 —

Integrated Valuation of Ecosystem Services and Tradeoffs —and ARIES74 — Artificial Intelligence
for Ecosystem Services. Christin, Bagstad and Verdone (2016) reviewed ES modelling tools
using a study by Bagstad et al. (2013). Annex 5 contains a list of such tools, and additional

information is available in Pandeya et al. (2016).

Experts. Professionals with expertise in the economic effects of ESs provide inputs and outline

the expected impacts of policy changes (e.g. via focus groups or using the Delphi method).

Analysis of similar cases. The impacts and effects observed in similar cases are identified and

transferred or adapted to the current situation.

Mixed approaches. A combination of two or more of the above is used (e.g. modelling and

experts, or experts and the analysis of similar cases).

Assessments of changes in ESs and their value under different scenarios should aim to inform

decision makers about distributional effects — that is, the distribution of impacts among stakeholders

arising from changes in ESs (Who is affected?), as well as the spatial/geographical (Where will the

impacts occur?) and temporal (When will the impacts occur?) distributions. It is underlined that

Geographical Information Systems and Remote Sensing techniques provide accurate and reliable data

and is a necessary tool for the assessment and valuation of forest biodiversity and ESs.

Demonstrating the economic value of ESs and the impacts of changes in their delivery is

important, even when it is not possible to capture value. The demonstration of economic value can

support decision makers in addressing trade-offs among management choices and land uses by helping

identify the most efficient use of natural resources and means of delivering ESs (TEEB, 2010b).

Capturing the value of ecosystem services
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The economic trade-offs involved in delivering ESs is a key challenge for decision makers. Even
when it has been estimated, the value of many ESs remains external to markets and a gap exists,
therefore, between the recognition of the economic value of forest biodiversity and ESs to society and
the financial benefits available to landowners, managers and other stakeholders. Capturing the value
of ESs is about seeking ways to fill this gap and therefore overcoming the undervaluation of ESs. A wide

range of economically informed policy instruments is available, in four main categories (IPBES, 2016):
1) legal and regulatory instruments;
2) rights-based instruments and customary norms;
3) economic and financial instruments (or market-based instruments); and
4) social and cultural instruments.

Such categories have largely been considered independently in the past, with a strong focus on
market-based instruments (Pirard and Lapeyre, 2014), particularly PES, but there is growing attention

on policy-mix approaches (Ring and Schroter-Schlaack, 2011).
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6.4 Proposed Practical & Policy Measures

In addition to European and national programmes and strategies to stimulate the bioeconomy,
considerable bioeconomy deployment takes place at sub-national level through bioeconomy projects
and initiatives promoted by regional and local public authorities, by clusters and private companies, or
by universities, research centres or technology and innovation service providers. Some of them use
European and/or national co-funding, but also local and regional resources are put into value. Regional
bioeconomy ecosystems in Europe are built around governments and public administration,
businesses and representatives of sectoral associations and business intermediaries, as well as
academic, scientific and technological institutions. Especially in strongly industrialised regions, but also
increasingly in rural regions, clusters are an important tool to gather stakeholders around specific
bioeconomy sectors/products. In comparison to traditional industrial clusters, bioeconomy related
clusters often need to integrate also producers of biological resources, i.e. farmers and fishermen, as
well as their associations, i.e. cooperatives. In particular, at governmental level, coordination among
different policy areas (e.g. research and innovation, economic/industry development, agriculture,
environment) is needed to promote the bioeconomy. In addition, new bioeconomy related
organisations, such as bioeconomy strategy councils, thematic platforms and networks, operational
coordination bodies, specific technology centres etc. might be useful to link different players in

bioeconomy ecosystems and to develop bridges between different communities and sectors.

In general, the policy strategies are not limited to defining broad goals and visions for the
bioeconomy. Some of them, such as Italy, Latvia, and the UK, also provide concrete quantitative targets
for bioeconomy development. These targets range from increasing the bioindustry share of GDP or
annual sales of biotech products, to raising the general bioeconomy turnover and creating more
bioeconomy-related jobs. Generally speaking, most of the countries still prefer to define qualitative
targets. In EU only Spain provide concrete budget targets within their bioeconomy policy strategy by

listing funding opportunities and dividing them into concrete funding phases.

Interestingly, many of the recent strategy papers so far lack a corresponding action plan or
roadmap. Only France and Spain provide a dedicated action plan to support the strategy’s
implementation. Others at least lay the foundation for action plans (e.g.Italy Latvia and Norway) or for
a set of concrete policy measures to be implemented by the government. Generally, the proposed
measures focus on both the demand and supply side. Public investment in bioeconomy development
typically includes science, technology and innovation funding; infrastructure development; capacity

building and education; commercialization support; demand-side instruments; regulatory activities;
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measures for good governance and support for international collaboration in the bioeconomy. In the
following section, the report summarizes trends, differences and specific features of policy measures

defined in recent policy strategies.

In this perspective a further development of bioeconomy related R&l activities of EU regions and

would require (Spatial Foresight, SWECO, OIR, t33, Nordregio, Berman Group, Infyde, 2017):

O common definition/classification of the bioeconomy, for bioeconomy related economic and
research activities and for bioeconomy maturity in EU regions that allows for monitoring and

benchmarking bioeconomy deployment and support knowledge transfer.

O Valuation of biodiversity and ecosystem services in support of public consultation, regional

strategies development and decision making process.

O coordinated support from the EU level to cities and regions in strategic planning and
communication within a streamlined and integrated EU strategy and policy framework for the
bioeconomy. Also the knowledge exchange between Member States and among regions

should be supported.

O strategic planning and leadership to coordinate, align and combine efforts on R&I (engaging
industrial/SME, research, agriculture/fishery and environmental stakeholders), according to

the different bioeconomy profiles and maturity levels.

J more specialized support on the development of value chains according to the different
bioeconomy profiles and maturity levels. Cross-border and interregional cooperation

(twinning, networks) with regions of a similar profiles are already a valued tool.

O supportin engaging also the traditional sectors and SMEs in conversion processes (technology,

business) towards the bioeconomy.

O support on developing transdisciplinary and specific bioeconomy competences and skills, both

for research and academia and in businesses.

O better access to finance for small scale demo activities and pilot plants until new value chains

and new technologies reach a sufficient TRL level to be market-ready.
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3 more synergies and better coordination in funding and investments, in particular between ESIF

and H2020.

O activities to raise public awareness and acceptance in regional bioeconomy ecosystems and
overall society about the potential benefits and perceived threats of the bioeconomy for cities
and regions. Participatory approaches should be used to develop solutions for potential
conflicts at local and regional level regarding land use, management of natural resources, and

biotechnological research.

The above can be classified in two main categories of practical and policy measures as described

in the following paragraphs.

;,'_-«
s
b
L
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A. Proposed practical measures

A.1 Promoting Innovation

Public R&D funding is widely considered a key measure for enhancing the innovation ecosystem
for the bioeconomy. In this respect, recent policy strategies specifically highlight the importance of
promoting links between fundamental and applied research and supporting multidisciplinary research

alliances. The governments of France, Italy, Latvia, Spain, and the UK, for example, use the instruments
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of R&D grants, competitions and public funds. Support for public R&D should be further facilitated by

leveraging public funding at regional, national and supra-national level.

The promotion of public-private partnerships also appears highly relevant to ensure jointly-
funded innovation projects. Interestingly. In general, there is need for increased private R&D, e.g. in
the form of industry-led consortia that should facilitate investment in pre-competitive research. The
establishment of research networks and centers of excellence, which aim to ensure continuous
stakeholder cooperation and dialogue, are among the priorities. Furthermore, the fostering
innovations based on traditional knowledge and low-tech and social innovations which include open

innovation platforms and citizen science approaches, is encouraged.

A.2 Supporting Infrastructure

With respect to the promotion of infrastructure development, the priority is relatively
straightforward. In addition to fostering multi-user pilot and demonstration facilities, establishing
biorefinery demo plantsis rated most relevant. The development of digital infrastructure, bioeconomy
hubs, networks and clusters is also considered important for bringing together stakeholders, ensuring
learning from best practices and encouraging regional innovation ecosystems. In the Asian countries
in particular, the concept of a so-called “Biopolis” is gaining increasing importance. Its aim is to bring

together major research institutes to create a center of excellence in bioeconomy experimentation.

A.3 Supporting Capacity Building

Countries around the world are facing the challenge of developing a skilled workforce for the
bioeconomy of the future. Several countries have already established bioeconomy-related education
and capacity building programs. As a pioneer, the University of Hohenheim in Germany established the

first interdisciplinary master’s program in bioeconomy in 2015.

The University of Munich recently announced the establishment of an integrative research
center in Straubing where research and teaching will concentrate on biobased resources, sustainability
and bioeconomy. In connection with this, ten new degree programs will be set up and six new

professorships on bioeconomy will be appointed.
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In Greece, the University of Piraeus and the National and Kapodistrian University of Athens have
developed a master’s program on “Bioeconomics”. In the Czech Republic, the University of South
Bohemia has established an interdisciplinary bioeconomy course for postgraduates. In addition to
getting a theoretical and basic background in bioeconomy, students are encouraged to work on an

actual case study with industry partners.

In France, the European Center for Biotechnology and Bioeconomy has been established in
2015. By this, the support for four bioeconomic-relevant chairs and academic programs (e.g. in the
area of biotechnology, biomaterials and green chemistry) has been increased. In ltaly, the first
European master’s program in “Bioeconomy in the Circular Economy” was launched in 2017. It is a
public-private partnership between four Italian universities, three industrial partners, and an Italian
banking group. The Lodz Declaration on a European Bioeconomy Education Platform was announced
within the Poland Congress on Bioeconomy in November 2017. The platform is intended to foster
exchange between multi-disciplinary bioeconomy education programs to build a skilled working force

for the new generation.

The support for education and capacity building measures is also deeply rooted in the
bioeconomy (-related) strategies. Measures for promoting capacity development include publicly-
funded training courses for professionals in entrepreneurship, innovation management, technology
transfer and IP rights; new training programs that relate to the needs of the private sector; and
promoting the career path of graduates by connecting them with industry and business. Tools and

materials for self-training are also needed as being highly important.

With respect to bioeconomy-related education, the regional strategies mainly prioritize the
establishment of inter-disciplinary academic bioeconomy courses (including master’s and doctoral
programs). Further measures include bioeconomy programs for schools, postgraduate education to
improve both technical and soft skills, life-long learning opportunities and education programs for

policy-makers at all levels of government.

A.4 Supporting Commerecilization

The most relevant approach to supporting commercialization efforts is seen as guaranteeing
access to capital for biobased companies. Promoting debt and equity financing, early-stage funding,
incentives for angel and venture investors as well as the general modernizing of funding mechanisms
are all considered highly relevant. However, the development of green bond markets and green

guarantee mechanisms, green industry funds and green stock indices is also rated promising.
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The European Commission, at the end of 2017, announced the establishment of a Bioeconomy
Investment Platform with up to EUR 100 million (around USD 123 million) backing to improve access
to finance for bioeconomy companies in Europe. The platform’s financial support is based on the EU
budget. It further strives to mobilize additional public and private investment for bioeconomy
development. Information on existing funding opportunities is often still lacking. As a pioneer, the
European Investment Bank and the Biobased Industry Consortium published first overviews of
European financial instruments in 2017. The reports show to what extent different financial
instruments can be used to promote bioeconomy-related projects and corporate financing. Additional
measures, may include knowledge and technology transfer, increased marketing efforts, access to
scale-up facilities and policies facilitating increased export and internationalization, in order to

promote commercialization.

At national level consider tax incentives for biobased companies are important to enable them
to enter the market. These include accelerated capital cost allowances, deduction of R&D costs,

exemption from VAT, reduced corporate tax rates and special tax rates for technology transfer.

A.5 Supporting the Demand-Side

To stimulate demand for biobased products and services, the introduction of public
procurement policies are highly promising. Proposed measures range from introducing standards for
biobased public procurement to reviewing the present regulatory framework on public procurement.
In addition, the promotion of certification schemes (e.g. for sustainably-produced biomass) and
standards and labels indicating a product’s life cycle impact should aim to attract greater attention to
biobased products and services. This includes updating building codes and standards to increase the

share of wood or hemp in construction.
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B. Proposed policy measures

B.1 Improvement of bioeconomy strategic planning and governance

The regions with a middle and low level of maturity, in particular in Central and Eastern and in
South Europe, need to develop their bioeconomy ecosystems, in particular bridging elements and
platforms between traditional (agro-food, fisheries) sectors, industry, science and research,

technology as well as public administration.

As afirstand more important step this requires analysis of the existing potential through regional
assessment and valuation of forest biodiversity and ecosystem services as well as the current and

prospective value chain approach.
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According to the key strategic orientations for the support to research and innovation of the
Strategic Plan for Horizon Europe — the European Union Framework Programme for Research and
Innovation 2021 — 2027 (European Commission 2019b), assessing and valuing biodiversity, ecosystem
services and nature-based solutions, and supporting the development and adoption of natural capital
accounting frameworks and metrics will support their mainstreaming in public and private decision-
making. A necessary pre-condition for efficient biodiversity action is investment into long-term
integrated monitoring frameworks and associated tools, including new technologies and approaches,

to monitor trends and dynamics of drivers of change and of biodiversity and ecosystem services.

Assessing how extraction, production, consumption, trade, and behaviour patterns, especially
primary production and food systems, affect biodiversity loss and ecosystem services, and how
ecological transitions can be socially fair is a priority. Better understanding on how measuring and
valuing natural capital changes the public and private decision making at all levels is needed, including
for business and investors, and for exploring solutions to improve the biodiversity impact of retailers
in global value chains. Impacts of digital transformation, new emerging technologies and social
innovation on biodiversity need to be addressed. This includes maintaining materials in the economy
for as long as possible and comprehensive assessment methodologies for nature-based solutions in
business and for social justice (performance indicators, standards, reference models, risk analysis, life

cycle assessment).

Integrative regional bioeconomy ecosystems have to be developed. Specific ‘bridging links’ (e.g.
thematic platforms, regional networks, flagship projects, specialised innovation centres, science parks)
have to support the interaction of stakeholders and ensure knowledge transfer, knowledge
management and communication. Rural innovation partnerships, linking existing local action groups,
operational groups and regional innovation systems, can help to promote innovation in most

prominent subsectors (agriculture, fisheries, forestry, food).

Regional strategic planning and governance is crucial to deploy the bioeconomy. The
development of a common regional vision for the bioeconomy, priority-setting, and coordination
among research, industrial and agricultural policies is key to develop regional bioeconomy support

frameworks that can be co-funded by national and EU funds.

Twinning, partnerships and interregional cooperation between regions with the same
bioeconomy profile/approach can facilitate learning and knowledge transfer. Cooperation projects and
partnerships with a bioeconomy focus shall be promoted within existing cooperation programmes and

in macro-regional and sea-basin strategies.
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B.2 Support to value chain/cycle development and engaging SMEs

New bioeconomy technologies and business processes require still important investments to
lower operational costs and generate benefits. Technological readiness is still low. Support schemes
are needed not only for high-end solutions but also to increase the technology readiness level (TRL) of

small-scale technologies that can be useful also in regions with a low bioeconomy maturity.

Pilot facilities/plants and development/demonstration plants to support upscaling activities are
needed for new/niche value chains. Support for new infrastructure and equipment is needed, in
particular in low-maturity regions. In addition, knowledge exchange and analysis of existing pilot and
demonstration plants and infrastructure facilities is needed in order to better exploit existing ones and

enable decision-making on building new ones.

In order to optimise/convert existing value chains and to integrate different chains into regional
value cycles, local/regional stakeholders — SMEs, in particular — must be actively engaged and
supported, e.g. through voucher programmes for the use of pilot facilities and demo plants or open
access demo infrastructure. Not only the primary producers have to be involved, but also stakeholders

upstream and downstream of the core bioeconomy business.

B.3 Develop R&l on technologies, knowledge transfer and hew bioeconomy skills

It is important to shorten the learning curve for new value chains through knowledge diffusion
in thematic networks, platforms, cooperation projects, transfer of results etc. These platforms, e.g. S3
platforms, should involve all relevant stakeholders. In particular, low and middle maturity regions
should be encouraged and supported in developing necessary capacities to join these platforms.
Existing partnerships (e.g. EIP AGRI, BBI-JU) networks, initiatives and platforms (e.g. ERA-NETs, ERRIN,
ERRIAFF, Vanguard, CPMR, S3 platforms, macro-regional initiatives) regarding bioeconomy should be
better promoted in order to further stimulate learning and knowledge transfer to regions with a lower

bioeconomy maturity.

There is a need for capacity-building and support schemes (administration) for participation in
existing networks and platforms for smaller countries and regions with a low bioeconomy maturity.
Knowledge transfer and mutual learning between regions could be enhanced through more specific
thematic platforms. Thematic networks and working groups for bioeconomy related R&l within the
agro-food sector, as the most important bioeconomy sub-sector in EU regions, should be promoted to
streamline common interests and prepare joint programming and R&I activities (e.g. on crops,
horticulture, seeds, animal husbandry, dairy, bread and pastries, NFF, beverages, starch biomass, sugar

biomass, water management, packaging). Networks and working groups could embraces a range of
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sub-sectors and value chain elements in order to optimise and modify into value cycles and create

closed loops.

Bioeconomy support to R&l has to focus on multi- and transdisciplinary {not only biotech)
projects to promote the generation of value cycles and closed loops. This requires integrated research
but also transdisciplinary education (both university as well as vocational and continuous training) and

skills for the bioeconomy.

B.4 Coordinate funding and synergies between instruments

There is a need to generate synergies and improve coordination in funding and investments, in
particular between ESIF and H2020 and the instruments of ERA-Nets and Era-Net Co-funds, JPI, EIP,
KIC, S3 platforms, BBI-JU. These funding sources and activities that are already taking place, including
the Seal of Excellence scheme, have to be disseminated and communicated to all relevant national and
regional stakeholders in regional bioeconomy ecosystems, as they offer valuable funding opportunities
and help to establish thematic platforms and networks within bioeconomy domains. Initiatives to
coordinate and bring together funds and stakeholders, such as ERA-PLATFORM, have to be
strengthened and further developed in order to enhance visibility and facilitate participation of regions

and smaller countries.

Local and regional policymakers have to be aware of the potential benefits and approaches to
the bioeconomy in their region, and should increase their knowledge on how existing funds (ESIF,
H2020, ERA-Nets, COSME, LIFE+ etc.) can be used and synergies generated to stimulate the
bioeconomy at regional level. A better communication of good practices and project results might be

necessary.

B.5 Raise public awareness and acceptance

Regions need guidance and supportin order to engage civil society and consumers. Activities are
needed to raise awareness on potential benefits of new/modified value chains in forestry sector, as
well as on the benefits of a circular economy and on the cascading use of biological resources and
residues/by-products. Negative perceptions and fears should be better analysed and addressed.
Bioeconomy standards and labels should be developed to give an overview on positive and negative
features of bio-based and recycled products. Protection of consumer rights has to be considered as an

important aspect to enhance acceptance of bio-based and recycled products. Overall, advancing
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towards citizen-friendly forest value chains and cycles should be one objective of bioeconomy

deployment.

Promoting forest bioeconomy step by step
Summarizing the above in a step wise approach from short term to long term measures, the

regional policy initiatives and actions are presented in BOX 1.

BOX 1.

Step wise approach for promoting forest bioeconomy at Regional level

v' Increase public awareness regarding forest bioeconomy and promote citizens mobilization

and engagement.

v' Assessment and valuation of regional forest biodiversity and ecosystem services and

establishment of appropriate monitoring scheme

v' Development of regional strategies with a view to increasing forest resource efficiency,
protecting biodiversity (compliance with regional biodiversity strategies) minimising

harmful impacts and maximising co-benefits of the bioeconomy.

v Support strategic research, pilot demonstration project and innovation action (both
technological and social) as well as knowledge transfer between research institutions and

stakeholders (including forest owners, managers SMEs etc)

v’ Strengthen support for the education and training of a skilled workforce in the bioeconomy

and related fields.

v" Mobilise investments, including through the deployment of new financial Instruments to

scale up and roll out existing and new technologies, as well as industrial demonstrators.

v’ Support the creation of markets for novel, innovative and more sustainable and circular
bioeconomy products and processes through existing and emerging regulatory
frameworks, including standards and labels, certification schemes, implementation of

waste legislation, food and bio-based products.
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6.5 Forest bioeconomy indicators

The bioeconomy is expected to be the guiding paradigm within the forest-based sector in the
years to come. It has been defined in various ways, and in a forest-based context can be understood
to mean the utilisation of forests to create products and services that help economies to replace fossil-
based raw materials, products and services. The forest-based bioeconomy links the whole forest value
chain from the management and use of natural resources to the delivery of products and services. The
cross-cutting, intersectoral and circular character of the bioeconomy demands a systemic perspective
of the regional deployment of the bioeconomy. Today, there are some European regions that strongly
focus on the bioeconomy as one of their economic and innovation priorities and can be considered as
bioeconomy leaders. Others are starting to develop bioeconomy strategies, updating and modernising
either their agricultural profile or their industrial profile towards more integrated, sustainable, circular
and resource efficient approaches (Spatial Foresight, SWECO, OIR, t33, Nordregio, Berman Group,
Infyde 2017).

Bioeconomy indicators need to reflect the increasingly changing and diversifying European
forest-based sector, and the impacts that these changes have on forest resources and forest-based
products. A good lesson to remember is the impacts of the first generation biofuels boom in the
beginning of this century, which caused problems e.g., in energy efficiency, CO2 impacts, land use and
food prices. Indicators and assessment should help to avoid such unwanted impacts, and support
successful and sustainable bioeconomy development. Indicators need to better capture the possible
synergies and trade-offs between the different societal demands for forest resources, and between
the forest sector and other sectors. Because of the diversification of the forest-based sector there is
also aneedto develop the collection and recording of the statistics that form the basis of the indicators,
to more accurately reflect changes. Forest monitoring would benefit from being harmonised and its
instruments made comparable with other sectoral instruments.The experience and lessons learned
from forest indicator development and processes (e.g., FOREST EUROPE) should be made use of, and
these indicators further updated and developed to fit the whole forest-based bioeconomy

(Wolfslehner 2016).

It is underlined however that Indicator development is often more a political than a technical
task. Frequently, the strongest effort is put into technical design and data collection, while the
negotiation of principles and goals is neglected. A cross-sectoral political forum could debate the
priorities, metrics of assessment, choice of targets and the acceptance of trade-offs. Forest
bioeconomy Indicators is important to consider national strategies and approaches, and their role in
the EU bioeconomy as a whole. In addition of being policy relevant, indicators should be used to

communicate and provide information to the wider public, as well as supporting new forms of
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information-sharing and citizen science. New approaches such as key and headline indicators and
indices should be tested to satisfy these needs. In any case indicators form the structural and
methodological backbone of integrated bioeconomy monitoring. A common platform for the EU data
providers and national data gatherers requires consensus and agreement on procedures, goals and

targets.

Considering the above and in line with the recommendations of the European Forest Institute
(Wolfslehner 2016) a potential set of forest-based indicators for regional bioeconomy are presented
in Table 6.1. Furthermore these recommendations align with Smart Specialisation Strategy (S3) EU
policies in the sense that they are rooted in a regional assessment, in the targeting of regional sectoral

advantages and in regional networks of industries and stakeholders.

Table 4. Proposed forest-based bioeconomy indicators.

1) Ensuring food Role of forests in Blue water footprint
security watershed

management and
water provision

to secure Water use in total Forestry Wood Chain

sustainable food and by sub-sectors

production

Edible non-wood Value and quantity of marketed non-wood
forest products goods from forest and other wooded land

2) Sustainable Present SFM Natural resource index
management of natural criteria and indicators -
Red List Index
resources for SFM

Forest area

Forests under management plan

Protected forests

Forest fragmentation

lllegal logging
Forest ecosystem Ecosystem services performance
services assessment

Value of forest ecosystems services

Social aspects and Recreation in forests
life quality

Urban forestry and human health

Public awareness level and initiatives

3) Reducing Carbon footprint Carbon footprint
dependence on and renewable goods:
bio-based products,

Resource productivity
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non-renewable
resources

bioenergy, carbon in
wood products

Recycling rate for paper and wood
products

Resource use of the bioeconomy

Energy security,
independence

from non-
renewables

Share of renewable energy in gross final
energy consumption

Wood energy

4) Mitigating and
adapting to

climate change

Compliance with
climate protocol

Greenhouse gas balance

Resource and materials efficiency

Forest-related carbon stocks

Resilience and
risk

Deposition and concentration of air
pollutants on forest and other wooded land

Forest soil quality

Genetic resources

Introduced tree species

5) Increasing
competitiveness and
creating jobs

Economy and
employment

Contribution of forest sector to GDP

Forest related holdings and enterprises

Forest sector workforce

Employment in the total bioeconomy and
its
sectors, and the contribution of the
bioeconomy to total regional employment

Renewable energy jobs

Innovation and
start-ups

Eco-innovation index

Innovation — new products in total
Forestry Wood Chain and by sub-sector

Growth of specific bio-based technologies,

processes or products

Use and development of biotechnology in
the bioeconomy

Research into technical and organizational

aspects of forest bioeconomy

Patents on resource efficiency
technologies

Cooperation initiatives and/or projects
between SMSs and research organizations

Participation in
networks/clusters/platforms and other initiatives
towards bioeconomy or sustainable forest
management

Share of biofuel industry that is part of the
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Emerging societal bioeconomy in terms of GDP,
trends and new markets employment,
turnover

Share of chemical industry that is part of
the

bioeconomy in terms of GDP,
employment,

turnover

Share of biotechnology industry that is
part of the bioeconomy in terms of GDP,
employment, turnover

The forest-based value chain is directly linked to a bioeconomy. It does not only concern the
primary production of forest resources, but also the use of wood and non-wood material, the
provision of forest ecosystem services, as well as energy production and material use during recycling
processes. Therefore, a broadening of current forest indicator understanding is required. The
proposed forest bioeconomy indicators reflect the increasingly changing and diversifying European
forest-based sector at regional level, and the impacts that these changes have on forest resources,

forest-based products local economy and society.
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