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NepiAnyin

Kata ta teAevtaia xpovia Aoyw twv, oAogva Kal aufavopevwy, TIEPLBAAAOVTIKWY Kol
OLKOVOULKWV adLle€08wWV TOU UTTAPXOVTOC VP UKoV, cuppatikol SimoAou mapaywyng-
KATAVAAwaoNG, apatneeital pia avénpUévn KPLTIKA-6pAaon-KIvNTIKOTNTA, TOCO Ao MAEUPAG
Beopwv 000 Kal amo MAEUPAC TOALTWY, avadOPLKA LE TOV EMAVATIPOCSLOPLOUO TWV LECWV
KOlL TWV OKOTIWV TNG TIAPaywynG UTIO TO TPLOUA TOU TIEMEPACUEVOU TNG UALKAG ETTAPKELOG
TOU MAQVATN. € aUTO To MAaiolo, n culitnon yla to LovtéAo TNG Bloolkovouiag, wg pLa
evaAAaktiki AUon, €xeL el0€ABeL oTo SlaAoyo SuVapLKA.

JUudwva PE TNV EVPWTAIKN ETILTPOTH, WG Bloolkovopia opileTal «To GUVOAO TWV
HEPWV TNG OLKOVOULAG Ta omola XpnoLUOToLoUV OVAVEWGLLOUG BLoAoyLKOUG TOPOUG o TV
Enpa kat tn Balacoa-onwe ol KaAALEpyeleg, Ta daon, Ta Papla, Ta {wa Kol oL
HULKPOOPYQVIOUOL- YL TNV Ttapaywyr TPodipwy, UALKWY KoL EVEPYELOG.», OPLOUOC O omoiog
elval evdelKTIKOG TG omoudalotnTag tng BLoAoyIKN G TTPWTING UANG 0To €V Adyw cUOTNUA.
Ita mAaiola Opwe TG E.E Topelg kaBoplotikol yLa Tnv mapaywyr tng mpwtng UANG, TuX.
vewpyla, eival nén kaboplopévol amnod, mpo Kalpol BeoTILOUEVEG, TTOALTIKEG OTIWG N Kown)
Aypotikn NMoAttikn (K.A.M). Mo CUYKEKPLUEVA, N EVPWTIAIKN EMLTPOT avapEpEL
XOPOKTNPLOTIKA OTL N 0TPATNYLKA yla TN Blootkovouia «Ba avalnTtioel cuVvEpPYELEG Kal Ba
oeBaOTEL TN CUUTANPWHATIKOTNTA HE AANEG TTOALTIKEG, OpyavVa KAl TINYEG XpPNHATOSOTNONG
HE Ta omoia polpalovtal kot armeuBuvovtal otoug i8loug Topelg, omwg n Kowvr) Aypotiki
MoAwtikn ko Kowvny MoAttikn AAteiag, n oAokAnpwpévn BaAdoaota moALTikr, TePLBAAAOVTLIKEG,
BLOUNXAVLKEG, TIOALTIKEG AOLOXOANONG, EVEPYELX KOLL UYELOG. »

H napovoa epyacia €xel WG 0TOX0, HEOW TNG ETLOTNHOVIKAG BLBALoypadlag, va
HEAETNOEL TN Bloolkovopuia wg autovoun Soun aAAA KAl VoL EVIOTIIOEL TOUC BACLKOUC TOUELG
ouv-emnppong Twv dVo oxnuatwv (Brootkovouia-K.A.M), o cupPLBacuog Twv MBavwy
avtipaocswv twv omnoiwv Ba wdehovoe Tn cuvuTapén Kal Aeltoupyla Toug.

EmiAé€ape va aneuBuvBol e otnv emotnuoviky BLBAloypadia yia tpelg (3) kipLoug
Aoyouc. Ev mpwrtolg, Bewprioape OtL oL, KT £€T0C, LETATOTIOELG EVOLAdEPOVTOC TNG
ETILOTNHOVLIKAG KOLVOTNTOG, OTA £V AOYW BEpaTa, avikatontpi{ouv GUVOALKA T SUVAULKN
€€ENLEN TWV popdwV TwWV, UTIO PEAETN, oXNUATWV. Ev Seutépolg, o Beoiko eninedo, n
gueli€ia kat ot SladopeTIKEG popdEC Tou ival Suvato va AdPeL n BLOOKOVOULO ETUTPETEL
ota Kpatn va opilouv Kal va B€touv oTOX0oUG, CUUPWVA LIE TLC IBLEC aVAYKEC KOl
dlattepoTNTEG, oL omoiot Snuoupyouv dladopomotnuéva oxripata Blookovouiag. Méow
™G emotnUovikng BLBAloypadiag pag divetat n Suvatdtnta e€aywyng EVvog oALOTIKOU
oplopoU tNn¢ Blootkovopiag o omoiog Ba mepLéxel OGAOUC TOUC MIBAVOUCG OPOUC TOU OXNUATOG
evw ol mpoavagdepBeioec Stadopomoloelg Oa cuv-mePLEXOVTAL LLE TETOLO TPOTIO WOTE O
0PLOMOG SLAPOPETIKWY «OUVTEAECTWYV BapUTNTaG-ooudaLOTNTAGY O KABE Opo va
TIETUXALVEL TNV CUMMTWON ToUu BLBALOypadLKOU LE TOV EKAOTOTE KPATLKO 1) OECULIKO OPLOUO.
T€Aog, n dtapopetikn Beopkn duon twv Suo Sopwv, n Blootkovouia otnv E.E €xel Béon
otpatnykng evw n K.A.M B£oTIOUEVNC EVWOLAKN G TIOALTLKAC, HOG avayKAlel adeVOg LeV va
amotaboupe otnv emotnuovikn BBAloypadia wote va anodevyxBel n cuykplon
aviooBapwy, wg Mpog tn SECUEVTIKOTNTA TouG anodpAacewv Kal eyypddwy, adetépou be va
oakoAouBrjocoupe avtiotpodn mopeia Kate EEKVWVTAC Ao TO TEAIKO AmoTUNWHA Twv SUo
OXNUATWY, OMWE AUTO AU PAVETOL OO TNV EMIOTAHOVLIKH KOWVOTNTA, va KataAnéoupe ota
OUVOETIKA oToLXElD, TOUG BACLKOUG TOUEIC CUV-EMISPACNG TWV.

MeBoboloyika, B€Aovtag va cuUmePIAABOULE OTN UEAETN HOC TO CUVOAO TNG
StaBgoung BLBAloypadiag kataokevaoape Siktua 0pwv aAAnAoavadopac-



oAANAemidpaong Ta onola MePLEXOUV TIG AEEELC-KAELOLA TIG OTOlEC EMEAEEQV OL LEAETNTEC YL
va cuvoioouV Ta KELUEVA TOUG, TOTOBETNUEVEG BAOEL TNG CUVADELAG TOUG OTO XWPO Kall
0TO XpOVO, MpooTabroape va HetatpePoupe tnv moootikn BLBAloypadiki mAnpodopia ot
TIOLOTLKA CUMMEpAcpata. Mo anAd, Bswproape 6tL KABe cUVOETN KAl TTOAUTIAPAYOVTIKN
€vvola pmopel va avaAuBel o anmAoUoTtepeG-BACIKOTEPEG UTIO TNV TPOUTOBEON OTL AUTEG
Bplokovtal SLapKwWG TOTOBETNUEVEG OTNV TIPEMOUCA «VONLLOTLKY) QOCTACN» OId TNV
KEVTPLKI).

Ta cupnepacpata tng LeBOdou KvrBnkav og Vo afovec. Katd mpwtov, eEETATTNKE
n €évvola NG BLOOLKOVOULOG WG AUTOVOUO oXnua Kat n tpoPoAn kot e€EALEN TNG oTo HEANOV
WE¢ AVOHOPPWHEVO LOVTEADO KUKALKAG OlKovouiag kat n duvatdtnta cuvluaopuol Toug Ipog
€va VEO LOVTEAO KUKALKAG Bloolkovouiage evw Katd SeUTEPOV, ETIXELPNONKE N CUCXETLON
TOU UPLOTAPEVOU TPOTIOU 0pYyAvwaong TnG Blootkovopuiag os oxéon pe tnv Kowvr Aypotikn
MOALTLKI) KOIL O EVTOTILOUOC TWV BACLKWY CNUELWV KOWVAG ETILPPONC TO EEMEPATUA TWV
Stadpopwv ota omoia, Oa BeAtiwve cuvoAlkd tnv cuvimapén Twv SUO oXNUATWV.

ApKTLKOAEEO
WoS Web Of Science
C.AP/KA.N Common Agricultural Policy /
Kowvn Aypotikn MoALTikn
E.E Eupwmnaikn Evwon
O.E.C.D Organisation for Economic
Co-operation and
Development
GNP Gross National Product
FAO Food and Agriculture
Organization of the United
Nations
WTO World Trade Organization
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1. lotopikn €€EALEN — Tal TAQVNTLKA OpLaL TNG OVATITUENG

To 1838, 0 29xpovog tote Charles Darwin StaBalet to BLBAio Tou olkovopoAdyou
Robert Malthus avadopika pe To INTnUa TG EMAPKELNG TWV SLaBEaiuwy OpwV, oL omoiot
0aKoAoUBOUV apLBUNTIKY AVATTTUEN OE OXEON HE TNV YEWMETPLKA aUEnon Tou avBpwrivou
TANBUOUOU KalL TO avamodeUKTO yLa ekeivov adLé€odo, Kal SLATUTIWVEL yla TpwTtn ¢opa TNV
B€on tou mavw otnv puoikn emdoyn. Alyo vwpitepa, o Jean-Baptiste Pierre Antoine de
Monet, Chevalier de la Marck 4 Aapdpk, 0mwe eival eVPEWC yVwoTOG, lxe SLATUNWOEL TNV
TPWTN oUVEKTIKNA €eAKTIKA Bewpla, TNV Bewpia TNG KANPOVOULIKOTNTAG TWV ETUKTNTWY
XOPAKTNPLOTIKWY CUHGWVA LE TNV omola, TePBAANOVTIKEG AAAAYEG ETIAYOUV TNV SOULKN
avadlapopdpwon Twv {Wwv Kal Twv GuTwy, N onoia Kat KAnpovouEiTtal 6Toug anoyovoug
TOUG.

H avadopd pag o auTéC TIG Bewpleg YIVETAL yLa va TOVIOTEL N LEYAAN oTpodn TNG
Sekaetiog 1920-1930 n onola cuviotatal o SUo omoudaia yeyovota, OMwG SLATMIOTWVEL O
Scudo (1984). Apxka tnv mpwtn enadn kot aAANAenidpaocn SLadopETIKWY EMLOTNUOVIKWVY
TOMEWV, OL oTtoloL HEXPL TPOTLIVOC Xwpilovtav amo cadn Kol auotnpd cuvopa Kabwg emiong
KalL TNV eyKATAAELP N, amo MAEUPAG TNG EMLOTNOVIKNG KOwoTnTag SUo BewpLwy, oL omoleg
glyav yla kalpo moAwoel tig e€eAifelg, Tou neo — Lamarckism 1) veo — AapapKLopoU Kal Tou
neo — Darwinism 1} veo — AapBLVIoUoU GKOTIOC TWV OTIOLwV ATV N aBAcLUn EVVOLOAOYIKN
HETADOPA OPpWV OO TLG BLOETIOTHLEG OTO KOLWVWVLKO YiyveaBal. (BA. Kowwvikog
AapBLVIopog KATT). € aUTO To onUelo gival xpriolpo va avadepBbolpe os SVo
TIPOCWTILKOTNTEC OL OTtolEG cUVEPRAAQV OTO va YivEL AUTA N 0Tpodr) KOL 6TOUG OToioug
evToTi{oUlE TIG BAOELG TwV CUYXPOVWV BLlooLtkovouLkwy, Toug A.J. Lotka kat Georgescu -
Roegen.

H ouvelodpopa tou A.J. Lotka amotumnwvetal otnv SOYUATIKN amayKioTtpwaon Tng
€peuvag, n onoia 6ev eivat ouTte apLyws BLoAoyikr), oUTE OLKOVOULKN aAAA xapaKkTnpiletal
QIO TOUG LETAYEVEDSTEPOUC WG Bloduotkn, amod ta npoavadepBévta duolo-
OVOTOUOKEVTPLKA LOVTEAQ O€ €va TPOTUTIO Baclopévo otnv e€aodaAion, amo Toug
opyavIopoUE, TNG amapaitntng yia tnv entBiwor toug evépyetac. O A.).Lotka Baolopévog
OTOUC TTEPLOPLOUOUC TNE Beppoduvaptkng, Kal yvwpilovtag otL o avbpwmog BloAoyika dev
elvat mapd pa pnxovr cUAANWNG KL avtaAAayng evepyeLag Kal UANG Bewpel OTL KEVIPLKOG
TOMEQG TNG OLKOVOULKN G SpaoTtnplotntag ival va Bpet véeg SopEG Kal oxnpata
BeAtiotonoinong tng “pong” evépyelag (energy flux : n StaBEoun evépyeta mou
amoppodatal kot SlavEETal o€ Eva cUOTNHO OTNV pLovada Tou Xpovou). MNeplocodtepo
£0TIOOMEVQ, N €PELVA TOU AVATITUCOETOL KUPLWE 0TOV KAASO TwV BLodpuCLKWY OLKOVOULKWV
(biophysical economics), TG neA€Tng TNG e€wowpkng e€EALENG TOou avBpwTvou eibouc. Me
TOV 0p0 €€WOWHULKO, 0 Lotka, kAvel SLAKPLON TWV TEXVNTWY — OLKOVOULKWY LECWV TNG
Tapaywylkng dtadikaoiag (epyaleia KAT) amod to evOoow LKA — yoviSlaka (xépLa, modia
KATT) eotialovtog, OUwC, otov Kivéuvo Tn¢ LOVOUEPOUC AVATTTUENC TWV TPWTWV. Baotkr tou
B£on elvat OtL n UALKA Baon tnG {wng anoteAel pa GuoLKn EVTPOTILKY Sladikaoio Kol oTL N



OLKOVOULKN 6paoTnpLoOTNTA lval N eEWOWLKN EMEKTAON TWV BLoAoylKwy Slepyaciwv(tov
0PLOUO TOU Xwpou tn¢ Bewplag Tou, wg Bloodatpa, tov daveiletal and tov yewAoyo Eduard
Suess Kal UTtoSNAWVEL To ABpOoLoUA TWV {WVTWV 0PYAVICUWY OTOV TAAVATN).

Tapavta xpovia apyotepa, mepl ta 1970-72, o Georgescu — Roegen €pxetal va
TIAOEL TO VIO OTTO €KEL TTOU TO Adnoe o Lotka otnplldpevog otoug 0poug Blocdatpa Kat
e€wowpikn avamntuén. Apou KpLtikdpel tnv povodiaotatn, Neutwvela Bewpnon Twv
OLKOVOULKWY TNG ETOXNG TOU, KATAANYEL OTO CUUTIEPACHO OTL TO VEOKAQLOOLKO LOVTEAO
TIapOywyn¢ avrikeltal otov SeUtepo Beppoduvapikd vopo. loxupiletal OTL To HOVTEAO Eival
KATASIKAOUEVO VO AMOTUXEL KOBWE TO amapaitnTo moood eVEPYELAC YLa TNV AELTOUpyLia TOU
Bploketal SLapKwWC o€ EAAELLUATIKY OXEON LLE TLG (OLEC TIG AMWAELEG TOU CUCTHUATOC KOl
€10l elval aduvatn n ouvexng mapaywyn €pyou. Na tov Georgescu — Roegen n OLKOVOWLK
Sladikacia elval n ouvexng Kal aVakUKAWTLKN arnoppodnaon KAalag Kol EVEPYELAG, L
HLETAOXNHUATLKNA SlEpyaoia TOUC OE HLO VEQ, TIOLOTLKA, Lopdr) Kot OXL AmAWG KOTOVAAWOT)
Touc. AkoAouBel tnVv evtpormikn Bewpla tng e€€AENG Twv Lotka, Boltzmann n omoia tov
o6nyel oTov CUMMEPAOUA OTL N GUVEXNC TTOpaywyn EMLGEPEL LLOL CUVEXN auénon Tng
EVIPOTILAC TOU CUOTHATOC SNULOUPYWVTOC £TOL pLa aVUTTEPPBANTN, yLa EKEivov, avtidaon
HETAEL TNG avayKaloTNTAC UTAPENG TAPAYWYIKWY SLEPYOCLWY KaL TNV avamodpaotn
apvNTKN enidpaon tng dlag Tng mapaywyng oto LEAAOV TNG avOpwmdTnTaC.

Tooo yla tov Lotka, 600 kat yla tov Georgescu — Roegen n 18lattepdtnta tng
avBpwrnivng e€EALENC evtomileTal TNV LOVASIKOTNTA TNE EEWOWHULKNAE AvVATTUENG TOU
avBpwrvou eldoug o oxEon e Ta UTIOAOLUTA, TWV OTIOLWVY N EEEALKTLKN EpUNVELR
nieplopiletal oto mapadootako yovidlako SapBLvikd Hovtélo eEEALENG. Me Bdaon autiv Tnv
npwtn dtamiotwon, tng SLdkplong Tou UALKOTEXVIKOU apdyovta e€EALENG (E€WoWULKOG)
oAAG KaL TNV eEMiSpOOT TOU OTO TEAIKO ATMOTEAECHA TNC avOpwtvn g EEALENG OTIWC AUTH
KPLVETAL WG TEAIKO BLOAOYIKO TIPOTIOV, 0pLOTNKOV aPXLKA TA BLOOIKOVOULKA O€ avTioTIEN UE
™V aroAutn SLakplon Kat Slalpeon Twv HEPWV TNG MOPAYWYAG, Ao T KAACOLKA
OLKOVOULKAL.



2. (Bo)-Owovopia / (Blo)-OkovouLka

MNpoomaBwvtag va SLEUKPLVICOUHE TNV £vvola TNG BLOOIKOVOULAG SLATILOTWVOU LE TNV
oavaykaldtnta codoug SLAKPLONG OPLOUEVWY OPWV KOL EVVOLWV TIOU, VW TTOAAEG HOPEG
XPNOLUOTIoloUVTAL YLa VA UTTOSNAWOOUV TTOPATTANCLEG ONUACLEG, OTNV ITPAYUATIKOTNTA SEV
Bpiokovtal oto (610 akplBwe vonuatikd dacpa. Mia tétola dlakplon, mou ailel va yivel,
elval ekelvn PETALL TNC OLKOVOLOG KAL TNG EMLOTANG TWV OLKOVOULKWV.

O ApLototéAng, oto tpito BLPALo Tou ‘ToATikA’ avadEpel OTL : «PUOEL HEV EOTLV
avBpwmog {Wov moALtikovy, 0tL SnAadn o avBpwmog and tnv dla Tou tnv dvon eivatl {wo
TIOALTIKO, €ENYWVTAC £TOL TNV AVAYKIN TOU 0VOPWTTIOU VOl CUCTIELPWVETAL OE OPYOVWHEVEG
KOLWVWVLEG KaL va opilet o 1610 To mAaiolo tn¢ {wng Tou o€ avtiBeon pe ta aypla Onpla, Ta
omnola mpooapuolovtat ot Boulég tng puong e€acdalilovtag £T0L AMAWS KAl LOVOV TNV
npookatpn eniBiwon toug. O AploTtoTéAnG eviomilel Ta TMAEYUATA TWV KOWVWVLIKWV OXECEWV
Ta omnoia e€aadaliifouv Tnv e€€ALEN TNG KOVOTNTAC OTO SinvekEC. “Eva otolxeio amo avta
€lval EKELVO TWV EUMOPEVUATIKWY OXECEWV avTaAAayn¢ (KUplwg) HeETAEL aTOHWY 1 OHAdwV
TIOU OKOTIO £XOUV TNV UALKN ETAPKELO KOL EUNMEPLO TWV KOWVWVWV. ALOTILOTWVOUUE, £T0L,
NV Uapén ULag £0Tw MPWTOAELaC HopdnG olkovouiag n omola, BERata, Sev £xel akpLBwWG
TNV oUVELSNON TWV SOULKWV OXECEWV TIOU QVATITUCCOVTAL HECA 6 auTAV. H cuveldnon
oautn Ba anoktnBel MoAU apyotepa nepi o £10¢ 1776 Katd to omoio o Avtap Zuib (Adam
Smith) Ba tunwoel To £pyo tou «H Epeuva yia tn Quon kot ta Attia tou MAoutou Twv
EBvwv», BLBALO TO 0omolo, KATA TOUG GUYXPOVOUC OLKOVOUOAOYOUG, amoTeAEel TV AnfLapxikn
TPAEN YEVECEWC TNG ETILOTH NG TWV OLKOVOULKWV.

Baollopevol, Aoumdyv, oTnv mapandvw LOToPLKH avadpopr UnopoU e TIAEoV va
ETIXELPOOUKE TNV SLAKPLON TWV OPWV OLKOVOULA — ETILOTH N TWV OLKOVOULKWV.

Q¢ ‘olkovopia’ oplleTal TO MPAYHOTIKO YEYOVOC TNE AVATITUENC KOLVWVIKWY OXECEWV
TIAPOYWYNG-KATAVAAWONG LE UTIOKELEVA TOV XPOVO KaL TOV TOTIO TNG EKACTOTE KOLVOTNTAG,
EVW WG ‘EMLOTAN TWV OLKOVOULKWY' N LEAETN TNG AVATITUENG TWV OXECEWV AUTWV UTIO TNV
Soun attiou- attiatou. H owkovouia mpémnel va 1lbwOel wg éva oxriua kabapd moALTLKO To
OTIOLO, VAL LEV UTTIOKELTOL OE KATIOLOUC VOUOUG TNG ETILOTANG TWV OLKOVOULKWYV, KaBopiletal
OHWG Ao TNV 6La TNV KOWOTNTA EVOEXOUEVWE KOL OO TTAPAYOVTEC EVIEAWC EEVOUG TIPOC TO
YEYOVOC KABaUTO TNE Mapoywyrn¢ Kol TwV OLKOVOULKWV.

Avadoplkd Pe TLG EVVOLeG Blootkovopia Kot BLOOLKOVOULKA akoAouBouv val Lev TV
(dLa SLakpLoN UE TOUG MOpATAVW OPOUE, OO TOUG OTOLloUG Kal poEpxovTal, EMBAAAoLY,
OHWG, Mo eTUTAEOV SLEUKPIVLON, N avayKaLOTnTa TNG omolag mpoBAaAlel kaBapotepa OtV
avapwtnBoupe mavw otnv eldomolo evvoloAoyikr dtadopd twv SimoAwv Okovouia —
Blootkovopia, OlkovouLKd — BLOLKOVOLLKAL.

Ekelvo to omoio €pxetal va mpoteivel n Bloolkovopia w¢ oAtk cUAANYN eival pa
€K BaBpwv avamnpocapuoyn 1000 TWV OPWV TNG MOPAYWYNRG OGO KOL TOU YEVIKOTEPOU
TPoOMou avtiAnyng tou avBpwrou 6oov adopd t BEon Tou oto GuoKO TepIBAAAoV Kal TNV
OUVELSNTH EMEVEPYELA TOU OE QUTO, TNV epyacia. H aAAayr autr eivat Aowmdv, TpwTioTwg,
oAAayr) KOUATOUpaG N omola LETOPEPEL TO KEVIPO BAPOUC A0 TO HEXPL TIPOTIVOG YPOUULKO



HOVTEAO Ttapaywyng Tumou “ take, make, dispose” o€ €va UAKA auTOTPOHOSOTOUNEVO -
OQUTOVOLO OTO OTIoL0 TO AMOBANTO TNG ULaG Sdlepyaciag amoteAel mPwWTN UAN TNG EMOUEVNG
Kol oUTW KaBe€nc. To ouvOeTIKO -Blo- e€unnpetel, €tol, SU0 BAOIKEG OKOTILLOTNTEG.
MNpwTtiotw¢ uTTOSNAWVEL £VA OLKOVOULKO CUOTNLO TOU OTIOLOU Tal SOULKA OTOLXELD TWV
UALKWYV, XNHULKWV KaL EVEPYELOG TIPOEPYOVTAL ATtO avVAVEWOLHoUG Ttopouc (McCormick et al.
2013) kot SeuTtepov Eva HoVTEND SLaxeiplong, Twv ev AOyw MOPwWVY, KOTA TPOTIO OLOLO HE TNV
KUKALKN avamapaywyLluotnta tou ¢pucikol neptBaiiovtog Bupilovtag tnv ¢pacn Tou
lkaite: “Nature is the perfect economy”.

Ta BLootkovoutkd amo tnv GAAN MAeUpA amoteAoUV pia kateuBuvon, pa clyxpovn
TIPOCEYYLON TWV OLKOVOULKWY OKOTIOC TNE omoiag eival va dnuioupynoel véa potifa kat
epyalieia ouvdualovtag Ta KAAOOLKA OLKOVOULKA HE TLG Blo-eTiotrueg. Etol, akoAouBwvtag
ToV BLOAOYLKO VOO KATA TOV OTIOL0 0lOPOLOTIKEG TTOCOTLKEG UETABOAEC EMULPEPOUV TIOLOTIKN
HeTAPOAN, n onmola evw Slatnpel otolyela TNG mpoyeveoTepnG LopdNG TNG avayvwpllel,
TOUTOXPOVA, TOV EQUTO TNG WCE TIOLOTIKA S1aidhOpOTIOLNUEVN, TOL KAOLOOGLKA OLKOVOULKA
pete¢eAiooovtol o€ BLOOLKOVOULKA HECW TNG CUCCWPEUONG O’ UTA SOYUATWY, EVVOLWV Kall
HEBOSWV ATO TLG, KOWWC AEYOUEVEG, EMLOTAMEG TNG {wNG. To amotéAeopua autol Tou
TIAVTPEUATOC TwV SUO TopEWY Bplokel epapuoyEC TOOO OTOUG TOUELG ATtd TOUG OTOLoUG
T(POEPXETAL (OLKOVOULKA, BLoAoyla) 6GO KoL OTOV VEO TOV OTOL0 LAALOTO KOL VONUATOSOTEL,
TA BLOOLKOVOULKAL.

2.1 Bloowkovopia

Baotkr apxr TnG MOALTIKNC OLKOVOULAC Elval TTWE OTTOLOSATIOTE OLKOVOULKO HLOVTEAO
avaAuBel otn Bdaon Tou KataAnyel o€ U0, EK TWV WV OUK AVEU, Afovece To epLBAAAov Kal
TNV CUVELSNTH EMEVEPYELX TOU aVOPWITOU OE AUTO, TNV epyacia. MPakTIKA auto onuaivel
OTL OTIOLOSATIOTE OLKOVOULKO LOVTEAO, OTIOLAdNTIOTE OlKovouia otnv avBpwrivn wotopia
xapaktnpiletal Blo-kevrpiki Kabwg acpaiwg Kwveital ota mAaiola tng froodatpag kot
XPNOLLOTOLEL TIOPOUC TNC, TTOAAOL &€ €K TWV OMOLWV AVOVEWGLUOL.

OL avBpwrveg Kowvwvieg Eekivnoav w¢ anoAlTwe eEAPTWHEVEG amo T ¢uon aAld
LLE TO TIEPACHA TWV OLWVWV Kal I6lwg LETA TN BLOKNXAVLKNA EMAVACTACH 0 POAOC TNG
TEXVOAOYLOG KAL TNG YEVIKEUUEVNG XPRONG TEXVNTWV UALKWY OE oUVAPTNON E TV avénon
ToU MANBUGOHOL CUVETELVAV 0TNV EKUETAAAEUON TG BLoodalpag oe BabBuod mou BACLKES TNG
Aewtoupylec va emnpealovtal anod tnv avlpwrvn pactneLotnTa. X TOAEG TTEPUTTWOELC
TO0O0 o€ meplpepelakd AAAA Kal o€ KABOALKO eminedo o AvOpwIOC MPOCEYYLOE 1) KOl
uTEpPEPN ta KatwdAla avOeKTIKOTNTOG KoL avadpaaong Tou ePLBAANOVTOC, £TOL WOTE oL
YewAOyoL va anokaAéoouv tnv nepiodo mou mAéov Stavuoupe AvBpwrnidkatvo, divovtag
Spapatiki Stdotacn ota ¢awvopeva. H kUpla attia ivat n eEAVTANGN TwV KN AVOVEWGCLULWY
TOPWV Kal N un avaotpéPun enibpaon otoug KUKAOUG TG {wn¢ (atpoodalpa, vdata,
0pUKTA). Auta Ta ¢pawvopeva tupodotnoav tn Bswplia TnG MePPANAOVTIKIC EMLOTAUNG Kol
TNV oUVSEEDT) TNG LUE TNV TPAEN OTNV OPXN OO CUVELSNTOTOLNUEVOUG ETILOTALOVEC, OTN
CUVEXELQ TNV KOWVWVLA TWV TIOALTWYV KAl TO TIOALTIKO cUoTnua. H mpoondbela eotidletal



otV al&non TG MOPOYWYLKOTNTAG KAL ATTOTEAECLATIKOTNTAG TNG apaywyLlkng Stadikaociag
KOl OTNV UTIOKATAOTOON OVAVEWGLLWY 0TOUG OPUKTOUG KOl AN OVOVEWGCLLOUG TIOPOUG.
Mpokettal yla emiotpodn otn BLO-KEVTPLKOTNTA, WG EK TOUTOU N petafacn otn PBlo-
OLKOVOULO QTTOKTA ONUOVTIKO €peLopa ota TEAN Tou 200U aLwva Kol TTAEOV amoTeAEL
OTOLXELO OTPATNYIKAG O UTEPEBVLKO, €BVLKO Kal TepLdEPELAKO eTtinmedo.

H Blootkovopia opiletal, cupdwva pe tnv Evpwrnaikr Emtponr, wg to cUVOAO Twv
HEPWV TNG OLKOVOULAG Ta omola XpnoLLOTOoLoUV AVOVEWGLUOUG BLoAoyLKOUG TIOPOUG Ao TV
Enpa kat tn Bdlacoa-onwe ot KaAALEpyeleg, Ta daon, Ta Papla, Ta {wa Kol ot
HULKPOOPYQVIOUOL- yla TNV apaywyn tpodipwy, UALKwyY Kat evépyelag (EC 2012 a, b). H
au&nuUévn cuppeToxn tou BloAdoyikou otolxelou e€aodalilel asidopia kat flwopotnta; H
Slamiotwon auth, av Kot paivetal ek mpwWTNG OYPew EMOUCLWSENG 1} KOLVOTOTN, TIPOTELVEL
£V TIOLOTLKO KPLTNPLO XAPAKTNPLOKOU TNG Blootkovouiag. To InTnua mou avakUmtel Sev
elvat amAwg n péylotn duvartn Seloduon TwvV AVAVEWCLIUWY TTOPWV KaL TINYWV EVEPYELAC
otnv nopaywytkn dtadikaoia, aAAd KoL 0 TPOTIOC XProNG Kal EMeEEPYAOLOG TOUG KATA TPOTO
aeldoplko otn Baon tng un dLakplong okomou Kat peBddou. T0udpwva e autd n MPWTN
UAN o€ kapia mepintwon gv umopet va anoteAécel, ad’ EQUTNG, TEKUNPLO TTAPAYWYLKAG
aslpoplag kabwg KATL TETolo Ba amoteAovos vonuatikn adaipeon n onola Oa petétpene
OAOKANPO TO {ATNUA TOU EMAVATIPOCAVATOALGUOU TNG TAPAYWYI G OE TEXVIKO OXN U
OTTOCTIAOUEVO ATTO OTOLOSATIOTE OUCLOOTIKH aAANAETSpacn TG odaipag TNG OLKOVOULOC
HE AAAOUC TOUELC. TUTIKO apAdelypa, Ta Blokalolpa n avénon Tng mapaywyng Twv
omolwv Ba cuvéBalAe, cUUPWVA LE KATIOLOUG, AUTOMOTA OoThV agldopia. KatL tétolo dev
eruBefatwbnke kabBwg mapatnpndnke to mapadoo TG avEnong KATAVAAWGCNE TWV
OPUKTWV KOWGLHWY, AOyw MTWoNG TwV TLUWV TOUG TNV onola emédepe n avénon twv
OUVOALKWV amoBepdtwyv Kauoipwyv Adyw uPnAng mapaywyng Blokavoipwv (Szekacs, 2017).
Baokn, Aowndv, Stadopomnoinon tng PLOOKOVOULOG, ATtO TIPOYEVECTEPEC LOPDEG
0pYyAvVWoNG TNG OLKOVOULAG, lval n KEVIPLKN TNG afiwon aAAayng TNG LOVOOT LAVTNG
Bewpnong Tng BLoAoyLkAG TPpWTNG UANG TOCO 0TV apaywyLkni Stadikacio 600 Kal oto
KOLVWVLKO yilyveoBal.

H Bloowkovopia, S&v amoteAel 0TNV MPOAYUATIKOTNTA EVA VEO EMLOTNUOVIKO KAASO, HE
kpttipla ex nihilo Snuioupyioag evog véou mediou avadopdc, aAAd MEPLOCOTEPO ULA TOUNA
OTOUGC UTIAPYOVTEC, MO Pad0oLaKoUC AEYOUEVOUG, TOUELC TNC OLKOVOULOG N omola aglwvel TNV
opBoAoyKOTEPN, HE OPOUC TOCO TEPLBAAAOVTIKOUC OCO0 KOl OLKOVOWLKOUG, EKUETAAAEUON
TWV UTIAPXOVTWV TIOPWV. Q¢ BECOULKO OXAUA, N EUPpWTIAIKH BLOOLKOVOLLLO OTOXEVEL @) OTNV
aopaAela Twv Tpodipwy, b) otn Slaxelplon Twv TEPLOPLOUEVWY, KOL TTOOOTIKA o pOivouvoa
nopeia, Bloyevwv mopwv, c) otn otadlakn aneédptnon tng mapaywykng dtadikaociag amno
LN QVAVEWGCLOUC TTOPOoUC, d) OTOV HETPLACUO TWV EMUTTWOEWY, KAL TNV TTPOCAPUOYH OTN
KALLATIKN) aAAayn, e) otn dnuloupyia Bécswv epyaciag kot T StaohaAlon TNG EVPWTTAIKAG
OVTOYWVLOTLKOTNTAC.

O mapamavw XopaKTNPLOUOG TNG BLOOKOVOULAG WG «EUPWTAIKN» UTIOVOEL acdalwg
otL Sev pumopei va umapéel pLa €€’ apxnc doopevn Kat KaBoALkn popdn oe Eva BEpa os
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HeYAAo BaBpO TOALTIKO, OMWCE TNG Blootkovopuiag, aAAA SLadopeTIKEG EKDAVOEL CUUPWVA
HE TIG eTdLWEELG TOu ekdoTote Beopol f popéa.

Mwo ouykekpuéva, o OECD opilel Tnv Bloolkovopia wg

“n Bloolkovopia punopei va BewpnBel wg évag kOGO 6mou n Blotexvoloyia Ba
OUUPBAAANEL OE ONUOVTLKO TTOCOOTO TNG OLKOVOULKAG Ttapaywyne. H avaduopevn
Blootkovopia eival mBavov va eival maykooua kat va kabodnyeltal amno Tig apxeg tng
Buwolung avamtuéng kat meptBarioviikng Blwolpotntac.H Blootkovouia mephapBavel tpia
otolxeia: tn BLotexvoloyikr yvwaon, TNV avovewolun Bopala KoL TNV EVOWUATWOoN NG o€
epapuoyéc. (The bioeconomy to 2030, OECD)

evw oL H.N.A

“H Bloowkovopia Baciletal otn xprion tnNg €PEUVAC KAl TNG KOLVOTOULOG OTLG
BLOAOYIKEC ETLOTNUEG YLa TN SNULoUpYLOl OLKOVOULKAG SpaotnplotnTag Kot Snuoclou
od€houg.” (National Bioeconomy Blueprint, 2012) pe kUploug oTOXOUG:

1. Ymootnplén enevéuoewv E&A wg Bepéla yla TNV HeEANOVTIKY avamtuén tng
Bloowkovopuiag otic H.M.A.

2. AleukoAuvon tng HETadOPAC TWV BLO-KALVOTOULWY OO TO EPYOOTHPLO OTNV ayopq,
HMECW PUOULOTIKWYV OpEUBACEWV.

3. Avamnrtuén kot avoppuBbulon Twv dltadlkaclwyv wote va augnbel n taxutnTa KoL n
TPOBAEYLUOTNTA TOUG HELWVOVTAG TAPAAANAQ TO KOOTOG KAl TTPOOTATEVOVTAG TNV
avBOpwrvn vyeia Kat to mepLBAaAAov.

4. Mpooapuoyn TwV eKMALSEUTIKWY {NTNUATWV Kol TNG ekmaidevong Twv omoudaotwy
oUUPWVA LIE TIC EOVIKEC EPYACLAKEG OVAYKEG.

5. Evtomopog Kat evioxuong tng oUvOeonc LOLWTIKAC Kal Snuooiag mpwtofoAouAiac.

Kol TEAog n MaAAila
“H Bloowkovopia meplappavel 6Ao 1o pacpa Twv SpacTNPLOTATWY IOV oXeTI{ovTal
LE TNV TTapaywyn, XPrnon Kat eme¢epyacia Twv BLOAoYKWY MOpwV. IKOTIOG TWV
BloAoyikwv mopwv givat n dtacdpaiion Tng moldTNTAC TNS TPodNG KABWCE Kal Twv
oavaykaiwy mopwv yla EVEPYELA Kal AeLtoupyia Tou olkoouotiuatog .” (A
Bioeconomy strategy for France” (2017).

Ta mapamnavw, Aowmov, Seiyvouv OTL evw 0 0poG Blootkovopia EpLypAdEL L0 OLLOLOYEVH, OF

ETNEeS0 OpWV KAl OPLOUWY, CUVONKN® WG MPAYUATIKO amoTUTIWHO UIToPEL va StakplBel kat
va SltadopormnotnBel avaloya e TOV TPOCAVATOALOUO TIOU TNG SiveTal.

2.1.1 AladpopeTIkEC ekPAVOELS TNC BLoolkovouiag

Zupdwva pe Toug Bugge, et al. (2016) eivatl duvato va StakplBouv Tpia Kupla
pevpata, TPl KUpLOL TpooavatoAlopol otnv Bloolkovouia. Apxikd, n katevBbuvon pe
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€udaon otn Blotexvohoyia(bio-technology vision) Tovilel Tnv omoudaloTNTA TWV TEXVIKWY,
KOLVOTOUWYV €PapUOYWVY KAL TNV EUNMOPEUPATONOLNGCN TG BloTteEXvoAoylag Le OKOTO TNV
OLKOVOULKA HeyEBuvon kot TNV dnuioupyla véwv Bécswv epyaciag. MapoAo mou
TEPLBAANOVTLKEG TITUXEG TNG OLKOVOULKAG dpaotnplotntac AapBdavovtot umtoPy, KEVTPLKA
B£€0n KATEXEL N OLKOVOLLKI) EVIOXUON TNG EPELUVAG LE OKOTIO TNV EUTTOPEU LOTOTOLNCN TWV
QMOTEAECUATWY TNG 0TN BAon Tou, AeyOUEVOU, YPOUULKOU HOVTEAOU KALVOTOLOG TO OToLo
Bewpel OTL EekvwvTag amo tnv Bactkn épeuva, AOYLIKH CUVEXELA ATIOTEAEL O OXESLAOUOG
TPOIOVTOG, N MOPAYWYN KL TO LAPKETLVYK. H eV AOyw MPOCEYYLON, AVAUEVETAL VO 08Ny OEL
O£ EVTOTLKOTOLNON TNE AVICOUEPOUC AVATITUENG AOYW TOU QVTAYWVLOTLKOU TTAEOVEKTHLOTOC
TWV QVATITUYUEVWV TEXVOAOYIKA XWPWV HE LEYAAEG GAPUAKEUTIKEG BLOUNXAVIES, EVEALKTEC
HKPEG —biotech- emuxelproelg kal SLaBECIUwY ETXELPNUATIKWY KedaAaiwv(venture
capital).

Emetta, n katevBuvon bio-resource n omola eMISLWKEL VAL CUVOUAOCEL TNV OLKOVOULKN)
pHey€Buvaon pe TNV MePBAAAOVTIKN BLWOIUOTNTA HECW SLASIKACLWY HLETATPOTIHG TWV
Bloyevwv mpwtwv UAwV o€ véa mpoiovta aflag. KatL Tétolo onpaivel 0tL onpaivovta polo
otn dnuioupyia afioag mailel n dtaxeipion kat aflomoinon Twv amoPANTWY wg v SUVAUEL
TMPWTWV UAWV OTNV Ttapaywyr eVEPYELOG KOBWC miong Kot 0 KaBoplopdg «Badbuibwv»
aglag xpnong twv opyavikwv(Blopala) pue okomod tnv BEAtoTn alomoinor toug (cascading
principle). Ze oxéon e tnv katevBuvon bio-technology n bio-resource eival neplocotepo
YEW-KEVTPLKI WG TPOC TOV MPOCAVATOALOUO TNG TtapaywynG(E0TIALEL TIEPLOCOTEPO OTLG
MPWTEG Babuideg mapaywyng) Kal wg ek ToUTou Baaotkr B€on Katéxel n avénon Tng
TapaAywylkotntag tng Stabéoiung yng kabwg Kal n mapanépa aflomnoinon, Kun
EKUETAAAEVUOLUWYV YLa TTapaywyn Tpodng, yowwv yLa KaAALEPYELEG Blokauoipwy. EmutAéoy,
ovayvwpLileL ToV TOPEN TNG EPEUVOG WE KEVTPLKO TIUAWVA TNG aVATITUENG aAAG O€ EUPUTEPO
mAaiolo ouvepyaciag Kt aAAnAemtidpacnc LeTafl SLadpOoPETIKWY TOUEWV KL TITUXWV TOU
SuéAou NG mapaywyng-KatavaAwonc.

T€Aog, n bio-ecology kateBuvon cuykeVTPwVEL TO evlladEpov NG ot BlwaoLuotnTa
Kal Tnv aslpoptkn Staxeiplon, Aappfdavovrtag LeETpa yia tnv dtatrpnon tng BlomolkAoTnTag,
TNV amoTporn] tn¢ edadikng urmtofaduLong, TNV amoduyr TWV LOVOTIOLKIALOKWVY
KAAALEPYELWV KOBwG eTtiong Kal otnv BEATIOTN aflomoinon TwV OpyavIKWV HECW
Sladkaolwv enavaypnoLonoinong Kot avakUKAwong mpv dtatebouv yla mopaywyn
EVEPYELAG amoppinTovTag, £Tol, To B€0dATO TNG OLKOVOULKAG LEYEBUVONG WG AUTOCKOTIO TNG
TIAPOYWYN G TIPOKPIVOVTOG OTOKEVTPWHEVA CUCTHLATA TTOPAYWYLKAG auTopuBuLlong.

Ta televutaia xpovia mopatnpeital LETABAON TNG OTPATNYIKNC BE0NC TNC
Blootkovopiag amo ta pevpata bio-technology, bio-resource otn bio-ecology cuvictwoa
[Hausknost, et al., 2017] kaBwg daivetal va eival tkavr) vo cUVEECEL ApTLa GUYXPOVA
TEPLBOANOVTLKA KOWVWVLKA KoL YEWTIOALTIKA {nTrpata Tpodnig (“food sovereignty”),
CUUMETOXLKAG SLakuBEpvnong He mapadoolakeg asldoplkes Stadikaoieg dlaxeiplong tng
OlYPOTLKAG TTapOywyng.
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2.1.2 2TpaTnyKES TWV KpaTtwy UeAwv TN E.E

Jupdwva pe to “Bioeconomy Knowledge Centre” tng E.C otnv E.E 7 kpatn-pEAN
€xouv SNUOCLEVOEL KELLEVO OTPATNYLKNAG YLa TNV Blootkovopia, og eBviko emninedo, 6
Bpiokovtal og dadikacia Stapdpdpwong, 10 StabETouv eBVIKEC OTPATNYIKEG OL OTIOLES VaL
Slapopdwvouv éva mAaiolo yia tnv Blootkovopia Kat 2 SLaB£TouV amAwG OYXETLKES
OTPATNYLKEG OTIWG TIAPOUCLATETAL OTOV TOPAKATW XAPTN.

Strategies and other policy initiatives dedicated to the bioeconomy in the EU Member States
[status as of March 2018]

Status
Dedicated Bioeconomy Strategy at national

W Other policy initiatives dedicated to the bioeconomy
Other related strategies at national level
M Dedicated Bioeconomy Strategy at national level

vel under development M1 2

Yo

© OpenStreetMap contributors
Xaptng 1: ZTpatnyLkeG, Kat TMOALTIKEG OXETL{ONEVEG ME TNV Bloolkovopia, otnv E.E. Nnyn:
E.C/Bioeconomy Knowledge Centre.

JTOV MAPAKATW TIVOKO CUYKEVTPWVOVTAL OL EV AOYW, SNLOCLEUUEVEG OTPATNYLKEG
Baoel TNg nuepounviag €kdoong Toug Kal Tnv dldkplon Twv Bugge, et al. (2013).
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Bio-Technology , Bio-Resource ' Bio-Ecology
Vision | Vision ! Vision
: 21 : ==

[
2011 :Germany:-l\lational Research Strategy BioEconomy 2030 (2011) » 2011
....................... e
'
2012 , ' 2012
....................... gy
[
2013 ' - National Policy Strategy on Bioeconomy (2013) : 2013
----------------------- :------————————————————————----|-------------------------
2014 |Finland: - The Finnish Bioeconomy Strategy [2014}: : 2014
....................... e
' [
2015 f [ 2015
....................... e e e e e e e mmmmmmmmmmmmmmmmmmmmemmmmmmmmmmmmmmm—————————
2016 i i :
Spain: - Spanish Strategy on Bioeconomy (2016) , 2018

................................................... : “Frafice: ™ NAignal BideTdndiny Siatsgy @m7 = = =
2017 | Latvia: -Latvian Bioeconomy Strategy 2030 (2017) : e e e e oot (STt 2017

2018

2018 Ireland: - National Policy Statement on the Bioeconomy (2018)

Nivakag 1: katatafn oTpaTNYIKWV TWV SNUOCLEVUEVWV OTPATNYLKWY TWV KPATWV-
peAwv (Bugge, et al., 2013).

H mapamndvw katnyoplomoinon dev gival amoAutn He TNV évvola OtL cadwe eival
duvatod, n EKACTOTE OTPATNYLKI], VO TIEPLEXEL CUCTATLKA OTOLXELQ Ao omoladATOTE Ao TIG
AAAeg SUo Katnyopies. O XwPLOUOG £yLVE BACEL TOU OPLOUOU TIOU SIveTal, amo to Kabe
KPATOG-UENOG, yLa TNV Blootkovopia Kat amd Toug Bactkolg oToxoug mou Tibevtal og BVIKO
eninedo ONMwWG MAPoUCLAETAL TTAPAKATW.

Xwpeg Oplopog Blootkovopiag 2toxol EBviKA g ZTpatnyikng

Germany | “Bioeconomy is the knowledge- 1. secure supply of high-quality
based production and utilization of food
renewable resources in order to 2. strengthening the transition
provide products, processes and from a fossil-based economy to
services in all economic sectors, an efficient economy based on
within the framework of an renewable resources
economic system that is viable for 3. sustainable supply of
the future.” renewable resources while

conserving biodiversity and soil
fertility
protection of the climate

5. strengthening of Germany’s
innovative power and
international competitiveness
in business and research

6. securing and creating
employment and value added,

particularly in rural areas
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sustainable consumption

France “The bioeconomy encompasses the to guarantee food security and
whole range of activities linked to sustainable living standards for
bioresource production, use and current and future generations
processing. The purpose of by conserving natural resources
bioresources is to provide a and the ecosystemic functions
sustainable response to the need of of habitats.
food and to part of society’s to be efficient, resilient, circular
requirements for materials and and productive over the long
energy, as well as providing society term
with ecosystem services. Bio-based to focus on the general public
products are defines as products and to be rooted in local
deriving entirely or partially from regions, contributing to the
bioresources.” development of economic

value and jobs

to offer innovative solutions
that are effective, affordable
and capable of addressing the
diversity of human needs

Italy “The bioeconomy comprises those Increasing circular economy

parts of the economy that use
renewable biological resources from
land and sea — such as crops, forests,
fishes, animals and micro-organisms
—to produce food, materials and
energy (quoted from Europe’s
Bioeconomy Strategy, European
Commission, 2012). Source: the
National Bioeconomy Strategy

Thus, it includes primary production
sector - such as agriculture, forestry,
fisheries and aquaculture - and
industrial sectors using and/or
processing biological resources, such
as the food and pulp and paper
industries and parts of the chemical,
biotechnological and energy
industries.

Boosting sustainable locally
routed growth

Supporting alignment of EU,
national, regional policies and
regulations

Reconciling technical progress
with environment conservation
and ecosystems resilience
Promoting knowledge-based
activities and policy making
Supporting cross-disciplinary
education and training for
researchers and technicians
Catalyzing learning, education
and technology transfer in
bioeconomy

Promoting bioeconomy in
Mediterranean area

Increase by 20% the current
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The bioeconomy refers to the set of
economic activities relating to the
invention, development, production
and use of biological products,
services and processes across four
macro-sectors:

1. Agrifood

2. Forestry

3. Biobased industry (bioenergy,
biofuels, chemical intermediates)

4. Marine ”

performance of the Italian
Bioeconomy by 2030, i.e. from
EUR 255 billion to EUR 306
billion of turnover and from 1.7
million to 2 million of jobs.

Spain “The bioeconomy is the set of To enhance the
economic activities that obtain competitiveness and
products and services, generating internationalisation of Spanish
economic value, making efficient companies.
and sustainable use of resources of To maintain the Spanish
biological origin as fundamental bioeconomy as an essential
elements. Its objective is to produce part of our economic activity.
and market food, along with forestry To assist in attaining all the
products, bioproducts and bioenergy bioeconomy’s development
obtained by physical, chemical, potential to 2030 Operational
biochemical or biological processing Objectives (10).
of organic matter not destined for To promote development of
human or animal consumption and the bioeconomy.
involving processes which are To foster interaction between
respectful of the environment, along the public and private Spanish
with the development of rural and international science and
areas.” technology systems and the

productive sectors.
Finland “Bioeconomy refers to an economy The objective of the Finnish

that relies on renewable natural
resources to produce food, energy,
products and services. The
bioeconomy will reduce our
dependence on fossil natural
resources, prevent biodiversity loss
and create new economic growth
and jobs in line with the principles of

Bioeconomy Strategy is to
generate new economic growth
and new jobs from an increase
in the bioeconomy business
and from high added value
products and services while
securing the operating
conditions for the nature’s
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sustainable development. The
bioeconomy is not a new industry; it
is a combination of several primary
production and refining sectors and
end product markets. Typical
features of the bioeconomy include
the use of renewable, bio-based
natural resources, environmentally
friendly clean technologies and
efficient recycling of materials. It is
justified to refer to the transition
from a fossil economy to a
bioeconomy as the new wave of
economic development.”

ecosystems.

To push our bioeconomy
output up to EUR 100 billion by
2025 (from 60 bill. in 2011)

To create 100,000 new jobs.

Ireland

Agv Sivetal opLoUOC.

Sustainable economy and
society - Growing the
bioeconomy can put Ireland’s
economy on a more sustainable
footing by encouraging the
efficient use and re-use of
resources and materials to a
much greater extent than
hitherto.

Decarbonisation of the
economy - the bioeconomy can
play a part in lowering
greenhouse gas emissions
through, for example, the
development of innovative
practices and processes that
can improve the efficiency in
agriculture and forestry
production systems.
Bioprocessing and bio-refining
can replace high embedded
carbon products such as
concrete, steel, plastics and
chemicals with biobased
alternatives and produce new
products.
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3.

Jobs and Competitiveness - the
bioeconomy can foster
employment as many of the
inputs for the bioeconomy are
sourced nationally, so its
development has a greater
impact compared to other
areas of the economy that are
more reliant on imports. In this
context, it is worth noting that
as the agri-food and marine
sector faces considerable
uncertainties due to the
prospect of Brexit, growing the
bioeconomy represents an
opportunity for this sector to
diversify and reduce the risks
confronting it

Regional Prosperity - one of the
advantages of the bioeconomy
is that many of the businesses
rooted in it are located in rural
and coastal areas. Helping the
bioeconomy to grow can assist
in halting rural decline.

Latvia

“Bioeconomy covers those parts of
economy where renewable bio-
resources (plants, animals,
microorganisms etc.) are used in the
production of food, feed, industrial
products and energy in a sustainable
and well-considered way.”

Advancement and retention of
employment in the
bioeconomy sectors for 128
thousand people.

Increasing the value added of
bioeconomy products to at
least EUR 3.8 billion in 2030.
Increasing the value of
bioeconomy production
exports to at least EUR 9 billion
in 2030.

Nivakag 2:

omnou:

ANMOOCLEVEVEG OTPATNYLIKEG TWV KPATWV HEAWV yLa TNV BLOOLKOVOuLiaL.
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® KOKKWO: bio-technology vision

e kadéE: bio-resource vision

e TpAaoctvo: bio-ecology vision

2.1.2.1 Evwolakec STpatnyLkec ZxeTI{OUEVEC [UE TNV Blootkovoula.

MapakATw MoPoUcLAlOVTOL CUYKEVTPWTLKA Ol EVWOLAKEG OTPATNYLKEG OL OTIOLEG EMNPEALOUV

i kaBopilouv Topeic KaBopLOTIKOUG yLa TN Blootkovoulia.

Strategies relevant to the bioeconomy

Bioeconomy
horizontal

- Commission communication ‘Innovating for sustainable growth: a bioeconomy
for Europe’ (EC 2012a)

Sectors supplying biomass

Food security

Agriculture | -Commissioncommunication ‘The CAP towards 2020: meeting the food,
natural resources and territorial challenges of the future’ (EC 2010d)
Forestry | - Commission communication ‘A new EU forest strategy: for forests and
the forest-based sector’ (EC2013a)
- Commission staff working document ‘Multiannual implementation plan of the new EU
forest strategy’ (EC 2015a)
Fisheries, | - Commission communication ‘Reform ofthe commonfisheries policy’ (EC 2011b)
aquaculture | - Commission communication ‘Blue growth: opportunities for marine and maritime growth’
and algae | (EC 2012¢)
- Commission communication ‘Strategic guidelines for the sustainable development
of EU aquaculture’ (EC 2013e)
Waste | - See cross-cutting policies (below)

Sectors using biomass

- Commission communication ‘An EU policy framework to assist developing countries
in addressing food security challenges’ (EC 2010e)

- Commission communication ‘Increasing the impact of EU development policy:
an agenda for change’ (EC2011c)

- Commissioncommunication ‘Enhancingmaternaland child nutritioninexternal
assistance: an EU policy framework’ (EC 2013b)

- Commission communication ‘The EU approach to resilience: learning from food
security crises’ (EC 2012c)

Bioenergy

- Commission communication ‘An energy policy for Europe’ (EC 2007a)

- Commission communication ‘A European strategic energy technology plan (SET-plan)-
Towards a low carbon future’ (EC 2007b)

- Commission communication ‘Limiting global climate change to 2 degrees Celsius—
The way ahead for 2020 and beyond’ (EC 2007c)

- Commission communication ‘Energy 2020 —A strategy forcompetitive, sustainable
and secure energy’ (EC 2010f)

- Commission communication ‘Energy roadmap 2050’ (EC 2011d)

- Commission communication ‘A policy framework for climate and energy in the period
from 2020 to 2030’ (EC2014a)

- Commission communication: ‘Accelerating Europe’s transition to a low-carbon
economy’ (EC 2016k)

- Commissioncommunication ‘The role of waste-to-energyinthe circulareconomy’,
(EC 2017a)




Bio-based | - Commission communication ‘A lead marketinitiative for Europe’ (EC 2007d)

industries | - Commissioncommunication ‘Preparingforourfuture: developingacommon strategy
for key enabling technologies in the EU’ (EC 2009)

- Commission communication: ‘A stronger European industry for growth and economic
recovery’ (EC 2012d)

- Commissioncommunication ‘ForaEuropeanindustrial renaissance’ (EC 2014f)

- Future strategy on plastics use, reuse and recycling (EC 2016I)

Cross-cutting policies relevant for the bioeconomy

Climate change | - See bioenergy (above)
and energy

Circular | - Commission communication ‘Towards a circular economy: a zero waste programme
economy— | for Europe’ (EC 2014e)
Waste | - Commission communication ‘Closing the loop—An EU action planforthe circular
economy’ (EC 2015b)
- Commissioncommunication ‘Therole of waste-to-energyinthe circulareconomy’
(EC 2017a)
- Future strategy on plastics use, reuse and recycling (EC 2016l)

Regional policies | - Commission communication ‘Regional policy contributing to smart growth in Europe
—Smart | 2020’ (EC 2010g)
specialisation

Research and | - Commission communication ‘Europe 2020 flagship initiative — Innovation union’
innovation| (EC 2010a)

Nivakag 3: EVWolaKEG ZTpatnyLlkEG IXETI{OMEVEG e T Bloowkovopuia. Mnyn: JRC
(Bioeconomy Report 2016)

2.1.3 2tpatnykn-MoALTKA-TAKTIKA

O AyyAog okakiot ¢ Gerald Abrahams (1907-1980) eixe SnAwoel 0TL “AuTdg Ttou
glval KAAOC OTNV TAKTLKN EEPEL TL TIPETTIEL VAL KAVEL OTAV UTIAPXEL KATL VO KAVEL. AUTOC TTOU
glval KaAOC 0Tn oTPATNYLKN, EEPEL TL TPETEL VAL KAVEL OTav SV UTIAPXEL TimoTta va Kavel.” . H
prion autr, av Kal acadng K TPpwTNG OPews, pag BonbAeL va oplooue €va Kovo TTAALOLO
avadopdg TwV TPLWV BACLKWY EVVOLWYV, ZTPATNYLKN-MOALTIKA-TAKTLKA.

H acddela otnv mpotaon tou Abrahams Eekvael amo tn otyun mouv Bewprioou e
€va KoLvo XpoVLKO emimedo yla toug SU0 0pPOUC, TOKTLKA KL OTPATNYLKI), 0TO omoio ot Vo
opol va amoteAoUV SLadopETIKEC EKDAVOELG ULOG OUOLOYEVOUC GUVONKNGe yEYOVOG
avaAnBéc.

H otpatnyikn tkavotnta opilletal we “ va EEPELG TL TPETEL val KAVELG OTav Sev
UTTAPXEL TimoTa va KAVELS” LOWHEVN LOVO WG BETIKN Kat amoAUTw  akplBng Statunwaon, Kot
OXL amAw¢ we Lkavotnta Slaxeiplong SuopevwyY Kataotdoewv eANEPEL EVOANAKTIKWY,
T(PAYLO TO OTOLo LOYUEL KOLL YL TNV TAKTLKA. POAOC TNG oTpATNYIKNC, AoV, gival va opilel
TO MAQOLO TWV OTOXWV PECA OTO OMOLO oL 0TOXOL auTol Ba paypatwvovtal, va dnuloupyel
HLa “taén”-opyadvwon kel ou mpLv dev uTtipxe onpeio avadopdge evw yla TV TAKTIKA “
va EEPELG TL TIPETEL VAL KAVELG OTAV UTIAPXEL KATL vaL KAVELS”, otav dnAadn, Exovtag BEoeL To
0X€610 N OTPATNYLKN, UTTOPECELG VO AELOTIOLNOELG EPYAAELAKA TLG TILOOAVEC EUKALPLEC.
AmAoUoTeEpPQ SLOTUTTIWEVO: N TAKTLKNA £(valL TO EPYAAELO-TO PECO TNG OTPATNYLKAG KOL WG EK
TOUTOU, XPOVLKA HEBUOTEPO TNC.
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‘Exovtag oploeL Tn OXECN OTPATNYLKNG-TAKTIKNAG (OXEoN okomoU-péoou) odeihoupe
va avadepBoUpe 0To eVOLAUETO EMIMESO TOU TPUTTUXOU ITPATNYIKA-MOALTIKA-TAKTIKA TO
omolo kat tnv kaBopilel ouolwdwg, TNV TMOALTIK.

MNapapévovtag oto matyvidl tou latpikiov pmopoU e €€ ‘apxng va TomoBeTooUUE
TOUG TPELG, UTIO HEAETN, OPOUG O€ £va TTAACLO 0TOo omoio va eivat Stakpttol kat Eekabapol.
2KOTOG ToU Matyvidlou gival o amoAuTtog eykKAwRLOUOG Tou avtimaiou BacAla,
HETAKLVWVTAC 16 KBOopLoMEVA TILOVLA TIOLOTLIKA XWPLOMEVA O€ 6 OUASEG(OTpATIWTNG, AAOYO,
ofLwHATIKOC, TUpyYoC, BaciAlooa, BaotALldg) pe KOBOPLOUEVEC KLV OELG TNE KABE EEXWPLOTNAG
opadag, o Eva KABOPLOUEVO TETPAYWVLKO eTMESO AMOTEAOUEVO OO 8 TETPAYWVA, UTIO
KO.OOPLOPEVOUC KAVOVEG KATL. 2 aUTO TO MAaiolo, To ox€dlo mou Ba akoAouBnBel yLa tov
TEAKO-OKPOTPOOeop0 KOO (eyKAWRLOUOG avTimadou BacAld) elval n otpatnyLkn, ta €€’
apxng kaboplopéva SoULKA oTolxela, Ta omola mpoavadEpape, elvat n TIOALTIK n omola Kalt
Stapopdwvel To malyvidl, evw n KaBe EexwploTr Kivnon otn oKakLEPA €lval N TAKTLKA. Ao
oautn TN Slakplon UmopoU e va BEooupe £€L Baotka emineda S1akpLong Twv Opwv
oTpaTnyLKA-TIoALTIKN: 1) Xpoviko, 2) Alatunwong, 3) EveAi€iag, 4) ABeBatdtntac, 5) Molog Tig
Stapopdwvel, 6) Motog T epapuolel.

Anopaitntn mpoindbeon WOTe n oTPATNYLKN va Urtopel va otnpxBel wg opBoAoyika
OPYOVWHEVO OXNHA ELvVaL TO TPWTO TNG PriKa va maTtdeL o€, Alyo wg oAU, apeTABANTOUG
KaVOVeC (evdexopévwg VOOUG), oL omtoiol va opilouv Tov KopBa Tou oxeSLoopoU TNG UE
TETOLO TPOTIO WOTE OMOoLAdNTIOTE LEAAOVTLKN LETABOAN TNG VA UMOPEL VO CUCXETLOTEL E TIG
OPXLKEC OUVONKEG XWPLG OUWE va aALTLIOAOYELTAL WG TETOLA AOYW UETOBOANG TWV APXLKWV
ouvOnkwv. EtoL, Aoyiko emakoAouBo elval OTL N OTPATNYLKA XPOVIKA ETIETAL TNG TTOALTIKAG
KaBwg n deUtepn €xeL amo TpLv kaB-oploel TIC PaoIKES TTPOKEiUEVEC, BAOEL TwWV omolwy
oxedlaletal n oTpaATNYLKNA.

H moAwtikn pmopet va BewpnOel to tedeutaio Brpa mptv tn vopoBEtnaon os avtibeon
LE TNV OTPATNYLKNA, N oTola UL0OEeTEL TEPLOCOTEPO EVEAIKTEG LopdECG dpdong Kat dpa
AlyOoTepO SEOUEVUTIKEG. KATL TETOLO €V UTIOVOEL OTL N TTOALTIKH AYVOEL TG EKAOTOTE
HETAPBOAEC TWV EKAOTOTE OLUVONKWV AAAA OTL €€ ‘OpLOPOU EUMAEKETAL OE CUVOETOTEPEC KOl
TIEPLOCOTEPO XPOVOPBOPEC SOUEC KAl SLaSIKOOIEC O OXEON LLE TNV EUTIPOCAPHOCTN KOl
Suvaptkn tn GUOEL OTPATNYIK).

210 OXeSLOOUO TNG TIOALTIKAG apXLKH Ttapado)r) arnoteAoUV oL oTaBep£C oUVONKEC Kall
6ebopéva-yvwotd {ntrpata. AvtlOETw g, n oTpaTNyLKA oTNPLlETAL OTIG OTABEPEG TNG
TIOALTLIKN G YLOL VO AVTLUETWTILOEL LETAPBANTEG KATAOTACELG KoL VEa debopéva. Etal, eival
oad£g otL o€ eninedo aBePfatdtnTag n MOALTIKY SV avtamokpiveTal To 8Lo pe tnv
otpatnylkn Kabwc dev ival autog o poAog TnC.

Avadoplka e Tov oXeSLaoUO Kal TV edpappoyn Toug, €aptwvtal v TOAOILG 0TO
TPOTMo S1apBpwong katl Asttoupyiag Tou Becpol ® TO TUTIKO KAl oUVNBEC OUWC lval n
TIOALTIKN) va oxedLaletol amd avwtepa KALULAKLA KAl va SlaxEetal N edpapuoyr TnG ota
KOTWTEPQA, EVW N OTPATNYLKA va oxedlaletal anod Eva cUvoAo SladopeTikwv Babuidwv kat
eldkotATWV 0AAG va edpappoletal Kal vo eEapTATAL OO HLA, UIKPOTEPNG EKTOONG, OVWTEPN
doun.
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‘Exovtag SLEUKPLVIOEL TOUG OPOUG , UTTOPOUUE HE LOPAAELQ VA TIOPATNPI)COULE OTL
0UCLWOEC OTOLXELD TNG EVPWTIAIKN G BLOOLKOVOULAG ElvaL OTL, ATTO TN OTLYHI TTOU JWAQE yLa
€VWOon KPATWV Kal OXL EUPWTIAIKO KPATOC, K TWV MPOYUATWY LA EUPWTIALKN TIOALTIKY yLa
NV Blootkovopia givat kevo oxriua, To omoio ev €XeL vonua va 0pLoTEL KaBwG Eva TETOLO
eyxelpnua Ba cuvaviovoe SUo BACIKA TPOOKOMUATA. KATd mpwTov, Ta mpotaypata t¢ fa
Enpene va Bplokovrtal oe cupdwvia pe AANEG EVWOLAKEG TIOALTIKES (evepyetakn, K.A.M,
KATL.), OL OTtoLeG NTav NdN opLopEéVeG, evw Ba mpoaoéyylav pe SLadopeTIKEG OTITIKEG Ta LoLal
nedia avadopage kat katd deUtepov, TNV 6La otyun Ba émpemne ta Opyava Kal oL Beopot
™G évwong va €xouv Sikailwpa oxedlaopou, kaboplopol Kot eMBOANG TWV EMUEPOUC
€0VIKWV TOALTIKWY TWV KPATWV HEAWV, YEYOVOC acUUPBIBOOTO e TNV UTIAPXOUCO EVWOLAKH
vouoBeoia.

Mwvtag, Aoutov, yla EUPWIALKA CTPATNYLKNA YL TNV BLOOLKOVOULO avadEPOLAOTE
OTNV MPOOCTIABELA TNG EVUPWTTATKAG ETUTPOTING (KUplwC) va oploel pia kowvh katevBuvon Twv
KPOATWV HEAWV WOTE TO TEALKO OTMOTEAECLLO TOU aBPOIOUATOG TWV EBVIKWY OTPATNYLKWV-
TIOALTIKWV yLat TNV Bloolkovopia va UVBETEL éva, grosso modo, oadEG Kal TTPOYOTIKA
EVWOLOKO TAALoLo XWpPLG mapadpwVIEC.

210 ONUELo aUTO MPEMEL vaL SOUE KATIOLO YEVEQAOYLKA oTolxela tn¢ EE ou Ba pog
BonBricouv oTnNV Katavonon Twv MOPATIAVW EVVOLWV.

2.1.4 Hapxntng E.E

Meta tov B’ Maykoopto NoAepo n Eupwrn avtiAapBAVETAL OTL OL KOLWVEC TIOALTLOTIKEC
afiec kat pileg amoteAouv avaykaieg aAAd Sev elval IKaveG cuvOnkeg dtaodaAiong tng
£lpAVNG oTtNV NTELpo (€xouv ponynBel SUO TayKOOILOL TTOAELOL OL OTTOLOL E(XOV EUPWTIAIKN
adetnpia) os avtiBeon pe Ta KOWA OLKOVOULKA cUpdEpovTa Ta onola e€aodaiilouy Tn
Snuoupyla oxéoswv apolBaiac woeleiag petatu kpatwv. Etol, otig 18 Anpthiou tou 1953
He TN «ZuvOnkn Twv Maploiwvy, umtoypddetal n mPWTN LWOPUTLKA CUVONKN TNG KOWOTNTOG, N
EKAX i Eupwrnaiki Kowvotnta AvBpaka kot XaAuBa. Itn ouvéxela otic 25 MapTtiou Tou
1957 umoypadetat n «ZuvOnkn Tng Pwung» pe tnv omola dpuetal n Eupwmnaikr OlKovouLkA
Kowotnta (E.O.K.).

H ouvBnkn tng Pwung dev mepléxel kamola 161k avadpopd o€ meptBaAlovtikd {ntiuata,
Snuoupyel OPwWG To TTAALOLO OLKOVOULKNG CUVEPYACLaG HETAEL TWV LEAWY, TNV KOLVH) ayopd.
Me tnv ndpodo Twv €Twv n npootacia tou neptBailovtog Stadpapatilel, oAogva Kat
TIEPLOCOTEPO, KEVIPLKO POAO OTLG EMAKOAOUBECG EUPWTAIKEG CUVONAKEC KAl CUUDWVIES
(Eviaia Evpwraikni Mpaén 1986 otnv omoia to mepBAAAov avayvwpileTal wg AUTOTEANG
KOLVOTLKN 6paon, ZuvBrkn tou Mdaaotpixt 1992 pe tnv onoia to meplBaAlov avayvwpiletal
WG KOLVOTLKN TIOALTLKR, ZuvOnkn Tou Apotepvtap 1997 pe tnv omola n mpootacia tou
nieplBaAlovrtog Bswpeital MAEov aveEAPTNTOC OTOXOG TNG OLKOVOULKNAG QVATTUENG, ZUVORKN
™¢ AtcaBovag 2007 kAT.). MapdAAnAa, OPWE HE TOUG 0TOXOUG TNG TPOOTACLAC TOU
TeEPLBAANOVTOC TIPOKUTITEL KOL N AVAYKN CUCGXETLOMOU TNG KE TNV OLKOVOULKH avATTUEn Kot
™V dlatripnon ¢ EUPWMAIKNAG AVIAYWVLOTIKOTNTOG OTOV TTOYKOGLO OLKOVOULKO XAPTN.
‘Etol, n Bloolkovopia avakumtel wg o evdlapeoog (intermediate) moAog cuoyétiong twyv duo,
QVTLPOTIKWY EK TIPWTNCS OPEWC, OTOXWV O omoiog mpoomabel va petadEpel EVVOLEG,
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epyaleia, Aettoupyieg (LeBOSOUG) Kal TOPoUG amd To TePIBAANOV 0TV OLKOVOULA KAl TO
avtiotpodo.

Wrypata Kowwvikng meptBaAloviikng Spdong eivat Suvato va evtomiotouv Rdn
oTLG Sekaetieg Tou 60’ kal tou 70’ 0 KOWVWVIKA-OLKOAOYLKA KLVAATA, Ta omoia acdhaiwg
oUUBAAAoULV oTNV evaloBnTomnoinon Tou KOOUOU MAVW o€ Kaipla {nThpota
TEPLBOANOVTLKAG KOL KOWVWVLIKNAE PUOEWG (Klvnpa 1privng yLla TOV UPNVLKO adOomALoUO,
Mméptpavt Paoel), mapa tavta Sev KatadpEPVouv va KLV iOGOUV TO VOLLOTIOPAYWYLKA KoL
TIOALTIKA Opyava TNG EVvwonc.

OL TPWTEG CUVTOVIOWEVEG EVWOLAKEG TIPOOTIAOELEG evTomilovTal oTa TEAN TNG
Sekaetiog Tou 1990 pe to nmpoypappa «Cell Factory». To ev Adyw mpoypappa urtipée pia
amno s £€L (6) Spaoelg tou 5%V EU Framework Programme, To omoio otoxeue tnv avamntuén
VEWV GAPUAKWY, YEVETIKA TPOTIOTIOLNUEVWV TPOPLUWY, TEXVIKWV BLOATTOLKOSOUNGNG
ETHOVWYV pUTIWV KoL EVIUUWYV TIPOG AVTIKATACTAON TwV, AlYyOTEPO PIALKWYV TTIPOG TO
niepBAAlov, BLOUNXOVIKWY XNUIKWY KATAAUTWY. OL BAOIKEG ApXEC TOU TIPOYPALUOTOC ATAV
N mpowBnaon TNG KALWVOTOULAG KAl TNG EPEUVAC, N EKLETAAAEUON TWV MOPLOUATWY TNG KAL N
oUVSEQDT) TOU HE MOPAYWYLKOUG TOUELG. 2€ peydlo BabBuod ta anoteAéopata TETolou idoug
TIPOYPOAUUATWY ATAV N attia, otig apxeg tou 2000, n E.E va avoiel to kepaialo piag,
KEVTPLKA oxeSlaopévng, Blootkovopiag. Mo ocuykekplpéva, to 2002 to Life Science and
Biotechnology Strategy (COM(2002) €6ete Toug 0TOXOUG SLOCUVEEDNG TWV EMLOTNUWV
vyelag pe tnv Blotexvoloyia, péow tn¢ avantuéng tng devtepng, evw to 2012 10
“Innovating for Sustainable Growth: A Bioeconomy for Europe” (COM(2012)) otoxeue “to
pave the way to a more innovative, resource efficient and competitive society”, opiovtag
mévie(5) BaotkoUg oTOXoUG TNG BLOOLKOVOULAG:

e Aoddlela tpodpipwy

e Awaxeiplon Twv GUOKWV MOPWV KATA BLWoLHo TpOTo

e Meiwon tn¢ e€aptnong TN mopaAywyng amo 1N AVOVEWGCILOUC TTIOPOUG

e [leploplopog tou datvopévou Tou Bepuoknmiou

e Anuloupyia Béoswv epyaciag kal dtatripnon ¢ EVPWTAIKAG
QVTAYWVLOTLIKOTNTAG.

JUVOALKQ, TTOPA TLC VONUATIKEC Sladopomolioelg Kal EEAIEELC TOU OVTIKELUEVOU UTIOPOUUE
Va EVIOTIOOULE 4 KEVTPLKOUC, KOLVOUG YLa OAEG TLG LOTOPLKEG PAOELG TNG BLoolkovopiag,
afoveg, n omoudalotnta TwV omnoiwv aAAdlel amo to 2000 péxpL crpepa.

e EmevdUOELG OTNV €pEuVa, TNV KALVOTOULO KaL tnv e€elbikevon.

e TIOAU-8LA0TOTN TIOALTIKY HE EUTAOKA TTOAAWV KAl SLOPOPETIKWY TOUEWV.

e Evioyuon tng ayopdg Kal TNG AVIAywWVLOTIKOTNTAG

e Evnuépwon, SleukOAuvaon Kal eVioxuon tN¢ CUUUETOXIKOTNTOC TWV TIOALTWY

TWV KPaTWV PeAwv otnv dtadikaocio APn¢ anopacewv.
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3. Kown Aypotikn MoAttikn

H Kown Aypotikr MoALTIKNA €lval amo TG apXaLOTEPEC EVWOLAKEG TIOALTIKEG KOl EXEL
TG pileg TG otnv dekaetia Tou 1950 otav n Eupwraikn Nmelpog npoonabel va
OVO.OUOTAOEL TNV KATECTPOLUEVH, ATIO TOV TIOAEUO, YEWpPYLa TNG. To 1962, Aounov,
unoypadetat n idpuon tng K.A.M, yia €L aypoTIKA mpoidvta (SnUNTPLOKA, XOLPLVO KPEQ,
QUYya, TTOUAEPLKA, dpouTa-AaxaviKA Kot Kpaaot), n omola B€Tel wg oTtoXoUuC TNV AlENCN TNG
QYPOTLKNG TAPAYWYLKOTNTOG LECW TEXVOAOYLKAG IPodSou, TNV 0pBOAOYLKN aVATTUEN TNG
Yewpylag kot TNV BEATiotn aglomoinon Twv 0pwv mapaywyng, tnv e€acdaliion tou Blotikov
ETUMESOU TWV AMAoXOAOULEVWV LE TNV YEWPYLO LECW aUEnong Tou Kotd KepaAnv
€1008nUaTOC TouG, TNV otabeponoinon(tooppormnia) Twv ayopwv, TNV e€aodAALON EMAPKELOG
TWV TPOPLUWV KaL TNV EYyUNoN AOYIKWYV TLLWV TWV TTPOLOVIWY WOTE Va €LVaL TPOCLTA OTOV
Héoo katavaAwTtr. Kupla embiwén ¢ Evwong, elval apxLka To EEMEPACUA TWV
SL0POPETIKWVY TOTIKWY YEWPYLKWY CUUPEPOVTWV KOL OXNUATWV KoL N Xapagn Kowng-
SLoKPATIKAC opeiag HEow KABLEPWONG ULaG KOWVAE ayopas. Kevtpiko BEpa, mpog emiluaon,
amoteAovoe n e€opdAuvon Twv dLapopwv PETAEY OLKOVOULWY SLAPOPETIKWY TOXUTATWV.
XapoKTNPLOTIKOTEPO MapAdelypa, n Staotaon Hetall MaAAiag kat OANavdiag and tnv pia
HEPLA, TTapaSOCLaKA LOXUPWYV QyPOTLKWV OLKOVOULWY, (oL omoieg Intovoav TG0 TNV
ouvaiveon twv 22 peAwv, 600 KoL TNV enéktacn tng KAM oto peyalutepo mibavo aplbuo
OYPOTIKWV TPOIOVTWY) Kot Feppaviag and tnv aAAn n onoio Adyw ¢ mPoomabeLdg Tng ya
TIAPOYWYLKN, Blopnxavikrn Kuplwc, avolkodopunon Bewpoloe To TAAVO TNE KON ayopac
S8e0UEUTLKO, TO omolo Ba kaBuotepouoe TNV Blopnyavia tng. Enetta and moAAEg
SlampaypateVoelg, yia uttépBaon Twv dtadopwv kat uttd Tov dofo un enitevéng
oupdwviag anodpacioTnke n KO ayopd va TEEPLEXEL TOOO TNV Yewpyia 600 Kal TV
Bopnxavia.

3.1 Npwteg AvtlpAoELg

H KAN mapoAn tTnv SUVOUIKOTATA TNG WG OPAUA VLo TNV EUPWTTATKA OAoKARpwan,
OTNV MPOYHOTIKOTNTA AEITOUPYNOE WG MPOOTIAOEL CUYKEPAOHOU SLOPOPETIKWV KPOTLKWY
OUUPEPOVTWV KoL AUPAULVONG ECWTEPLKWY KOLVOTIKWYV aviBéoswv. H avtiBeon tou FaAAou
npoédpou De Gaulle to 1966 yla ‘kowvotikomoinon’ (‘communautarisation’) tng KAMN amnoé
Yoo mietoPnoiag (o cupPiBacudg tou AouéepBolpyou eixe emBaiAeL Tnv de facto
opodwvia TWV LEAWYV, LE ATIOTEAECUA OTIOLAONTIOTE EVAAANQKTLKI VO QITOPPLTITETAL OO TV
EVAVTIWON EVOC KOl LOVOU KPATOUC OE auTrV AOyw TpooBoAn¢ ‘eBvikwy cupdepoviwy’ —
apvnotkupia r veto) deixvel akplBwc tnv SuckoAia epappoyng, and cuvtnpnNTLKOUG-
Sduokivntoug Beopoug, plag aAnBwva npoodeutikng Loéag. H acupdwvia petall
TIAPWYNUEVWVY LECWV KAl VEWV TIOALTIKWV daivetal Kal otny, ni 30 xpovia, EMLUOVH TNG
Evwong ylo pUBULON TwV TLUWV TNG ayopdc Kal avénaon Tng mapoywyng avti tng Kablépwong
KOLVOUPLWV OYPOTIKWY SOUWV KOl TOV EKCUYXPOVLOUO TNG olkovopiag. H apélela va
AndOouv umoYv ot StadopeTIKEG PUOELG TWV AYPOTIKWY CUCTNUATWY KOL TTOPOYWYLKWY
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HEBOSWV o€ CUVOUACUO HE TO BECUO TWV EYYUNUEVWV TLLWV TWV MPOolovTwy odrnynaoe
OTASLOKA OTNV UTIEPTIOPAYWYH KAL TNV CUCCWPEUCH QyPOTIKWV MAgovacudatwy (‘food
mountains’), evw mopdAnAa n EL00SNUATIKN aviooTNTA EVTAONKE TOCO HETALY TWV KPATWY
AOYW TNG TAEOVEKTIKIN G LETAXEIPLONG CUYKEKPLUEVWY TIPOIOVTWY 000 KAl AVALESA OTOV
QYPOTLKO TMANBUGCUO, AOYW HEYOAUTEPNG EUXEPELAG TWV UEYAAWVY QYPOTIKWVY
EKUETOAAEUCEWY OE EKTATLKNA KOL EVTATIKI KAAALEPYELQ. ETIUTAEOV, N EUPOVE OTNV
EYYUNUEVN TLUA 081yNOE O AMOPPUBOULOTIKA, VLA TNV ayopq, METPA KABWG KAl O
EO0WTEPLKO TIPOCTAUTEUTIOUO O OTIOLOC ATIOUOVWOE TNV EVPWTIALKN Olyopd ard TNV MAyKOTUL
AOYW TwV LPNAWYV TIHWY, TWV EVPWTIATKWY TIPOIOVTWY, LE ATIOTEAECLO TNV AVIOOUEPN
QVATITUEN E0WTEPLKNG KATAVAAWONG €1 BAPOG TwV Eloaywywv. H kataxpnotiky Bswpnon
Tou BeopoU TG olkovouLknG aAAnAeyyung tng KAM odnynoe otnv e€wtepikeuon, amno
TIAEVUPAC KPATWYV, TOU KOOTOUG UTteEpTtapaywyng (Swinbank et al., 1996) Asttoupywvtag wg
evboyevr¢ mapayovtag lock-in tou Beopol unootpleng Twv aypoktnuatwy (Fouilleux,
2003). TéAog, oL mopePACELC 0TO aypOTLKO HovtéAo NG KAM og eBviko eninedo, Aoyw
Bpadutntag tou BeopoL ¢ opodwviag, Tou veooloTatou tnG Eupwnaikng Emttpomnnig kat
¢ aduvapiag Tou Eupwnaikol aypoTikol AOUTIL 081 yncaV OTNV EMKUPLAPXLO OPLOUEVWV
oUUdEPOVTWY TOCO o€ €BVIKO 000 Kal o eVPWMAIKO eTtinedo. Ol mpoavadepOeioeg SOUIKES
avwHaAieG og cUVOUAOUO LE TNV SPLUELD KPLTIKH OPLOUEVWY EUPWTTALWY OLKOVOUOAOY WV
odnynoav otig T€ooepelg SLadoxLKEG avaBewpnoeLg Twv eTwv 1992, 1999, 2003 kat 2013.

3.1.1 H avaBswpnon MacSharry (1992)

To ®eBpoudplo tou 1991, n Evupwnaikn Enttponn Snuocicuoe to mpwto €yypado
avadopikd pe tnv “fundamental imbalance in the CAP system of farm income support”
(European Commission 1991). H avicopporia autr odpeAdTav 0To BECUO TWV EYYUNUEVWV
TLLWV TIPOLOVTWY aVTi TV EL00SNUATWV Kat otnVv dtatrpnon uPnAwv TILWV n omola
Slatdpacoe to Looluylo mpoodopas-{tnong tng ayopdg (market clearing level) pe
OUTTOTEAECLLO TNV UTIEPUETPN CUGOWPEUCT TIPOLOVTIWVY. TO AUEAVOUEVO KOOTOG TWV
amoBepdtwyv oe cuvbuaopo Ue TIG embotol peveg e€aywyEC BewpnBnke pun BLWOLUO EVW N
nieptBaArlovtiki anafiwaon Kal n mTPovouULaK B€0n OpLOUEVWY AYPOTIKWY EKUETAAAEUOEWV
uPNAAG TTapaywyLKOTNTAC, N omoia Opwc aduvatovoe va eEacdaiioel To EAAXLOTO
EYYUNUEVO €L00ONUA, 08 ynoav oTnv mPOTacon KATAPYNong TwV KWVATPWY TWV TLLWVY, yLa
Helwon TN mapaywync, LE TNV TAUTOXPOVN AUECH ELCOSNUOTLKA EVIOXUON TWV QypOTWV
otn Baon Hag, Kowwe amodeKTnG, VEAS TIOALTIKNC. H oTpodn auTh OTNnV MOALTLIKA £UELVE
yvwotn w¢ avaBewpnon MacSharry, amno tov appodio Evpwmnaio emnitporno, kot eotiale
Kupilwg oTLg apotpaieg KAAALEPYELEG EVW KUpPLOL oTOXOL TG ATav 1) n peiwon, katd 35% ot 3
€1n (1994-1996), TwV THWV, woTe va cupBadilouv e TNV TAYKOOULA ayopd, KAl O
TIPOCAVATOALOUOG TwV €E0LKOVOUNBEVTWY TTOPWV yla oTHRPLEN TWV €aywywy, 2) n othipLén
TWV OYPOTWYV, HECW TIANPWHWV aImolNWOoEWV UTIoAoyLoBévTwy Sladopwyv maAaloTtepwV
KOlL CUYXPOVWV HETPWVY oTNPLENG Kat 3) B€omion amolnuiwong yla aypavanaucn WoTe va
anocupBel mept 10 15% NG KAAALEPYNOLUNG YNG.
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3.1.2 Agenda 2000 (1999)

To AeképuPplo Tou 1995 cuvtayxBnke to €yypado ‘Agricultural Strategy Paper’ tng
Eupwnaikng Emtponnc (European Commission, 1995) yia to péAov Kot TG eEEAEELG TNG
KA, tnv Slapkn avicopporia tng ayopag, T SeopeVoeLg Tou KUKAOU TnG Oupouyoudng
(Uruguay Round) kaL Tig emepyopeveg dStampaypatevoelg ue to WTO. Ot eTAOYES TNG
ETUTPOTIAG, avadopika He tnv KAM, Atav n Statripnon tou status quo tng avabswpnong Tou
1992, n puikn avaBewpnon Twv MApaUETPWY Tou 1992, n Babutaio e€EALEN TG
npooéyyLlong tou 1992. H teAeutala emhoyn KpiBnke wg BEATiotn Kat n Eupwmnaikn
Erutponn mpotelve aAAayECG TPLWV KATeUBUVOEWV. TNV CUVEXLON AMOSETUELONG TNG
TIapoywyn¢ amnod Tov Beopo TwV EYYUNUEVWV TILWYV, TNV OO{NUiwon TwWV aypoTwV yla
OMWAELA EL00SAUATOC HECW APECWY TIANPWHWY, TNV oUVOEDH AUECWV TANPWHWYV BACEL
KOLVWVLKWYV aVOyKwV Kol TteptBallovTikwy umnpecwwy. H mpotacn auth, mpowboloe tnv
AN VEWV HETPWV yLa TNV EVPWTIALKI AVIAYWVLOTIKOTNTA OTNV MAYKOGULA OLKOVOULa, TNV
SLopBpwTIkN TOALTIKN o€ emineda olkovouiag- meptBAAlovtog- Kowwviog Kabwe Kal tnv
TIAPOXWPNON EVXEPELAC XPOVOU OTA KPATN UEAN YLOL EVOWUATWON TwV amopACEWV TWV
opyavwv tnc¢ E.E otnv ecwteptki Toug €vvoun tagn. H mpdtaon tn¢ emtponn¢ nepleixe Svo
BaoLkEC TAEUPEC. 2TO MAQLOLO TNG OLKOVOULKAG ALTOTNTAG, TIPOTELVE “val TTEPLOPLOEL TOV
nipoUmoAoyLopo Tng EE oto mponyoUuevo avwtato oplo tou 1,27% tou AEMN tng EE ya
&loug mépoug katL tnv avgnon twv damavwy tng KM oto 74% tng etriolag augnong tou AEN
¢ EE.” (the ‘agricultural guideline’) evw xwploe tnv KAN og 2 muAwveg (‘two pillars’). Ztov
nuAwva 1, Ba cuvexlotav n otipLén tng ayopas BACEL Twv TPOTACEWV Tou 1992, evw otov
TuAwva 2; Ba Snuoupyouvtav €va eviaio MAALOLO OTAPLENG TNE AYPOTIKNG AVATTTUENC LECW
aU&nong Twv MAPEXOUEVWV TIOPWV.

3.1.3 H avaBewpnon Fischler (2003)

H avaBewpnon Fischler tou 2003, akoAouBwvtag TNV ypauur tou 1992 kat tou
1999, otoxeve 1) tnv e€acdaAion TNV EVPWNAIKNC YEWPYLOG LECW Evioyuong Tou
OLKOVOULKOU TNG mpooavatoAlopol e€aocdalilovtag mapaAAnia tnv aocdAAeLa KoL TV
TIOLOTNTA TWV TPODIUWY, 2) TNV OMOKATACTACT TNG KOWWVIKI G LOOPPOTILAG LECW OTNPLENG
ToU el00dnUaTOC, TPOANYN TNG YEWPYLKNG EKUETAAAELONG £1¢ BAPOC TNG TEPLBAANOVTLKAG
LoopPOTILaC KAl SLKALOTEPN KATAVOWN TWV AUECWY EVIOXUOEWV OTOUG aypoTeg, 3)
evowpatwon Twv {ntnudatwy neptBaAlovtog, vyeiag kat acpaielog Twv {wwv oTo MAaiolo
¢ KA, 4) evioxuon tng aypoTikN g avamtuéng, LEow aUENONG TWV TTAPEXOUEVWY TTOPWYV,
OTLG TIEPLOCOTEPO ‘evaiodNnTeg’ TEPLOXEG, 5) BeATiwon TNC EPAPUOCTIKOTNTOG TWV
anodpacewv TS KAM péow amAoUoTeuonC TwV SLodIKAGLWY, TNE ATTOKEVIPWTLKOU TPOTIOU
Slolknong kal TG auotnpomoinong Twv MoWwWV yla pn epappoyn anodpdacswv.

INUOVTLKA, €Miong, elval N mapdAAnAn, HE To LETPA TWV TLUWYV, oplOvTLa XPNOTLKA
otnpLEn ‘single farm payment’, n onola 6gv Ba cuoxeT{oTAV e TUTIO 1) TOCOTNTA
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TIAPAYWYNG KATIOLOU BOCIKOU EUMOPEL LATOC, OAAQ LLE TIPONYOULEVEG EVICXUOELG
BonBeleg. EmumA€ov, n avabewpnon tou 2003, eloryaye TNV €£ApTNON TWV AUECWY
TIANPWHWV Ao TNV UTTOXPEWTLKI) TIOAAQTIA) CUUMOPDWON, TWV EVOLADEPOUEVWY, UE VOULKA
TPOTUTIA TWV TOPEWV TIEPLBAAAOVTOC Kal TNG aohAAELas TpodiHwV Kal {wwv.

3.1.4 H avaBswpnon tou 2013

H teAevtaia avaBewpnon tng K.A.M €8wve TNV peyaAUTEPN TIPOVOLA, CUYKPLTIKA UE
TIC TIPOYEVEOTEPEG, 0€ MePLBallovTikd InTApata YU auto Kal BewprnBnke «green reform».
AkoAouBwvTtag Ta BAUaTA TWV TPONYOUUEVWY CUVEXLOE TNV UETABOON OTAPLENG OO TO
TPOLOV OTOV ayPOTN SLUHOPPWVOVTAG UL VEA YEW-KEVTPLKI TIPOCEYYLON AOYW CUVONKWV
€EWTEPLKWYV TIPOC TNV AYPOTIKI TTApaAywyH, OTIWE OLKOVOULKOL (TNV EMLOLTLOTIKA 0lodAAELQ
KalL TNV TalyKooptomoinaon, T Helwon Tou puBpou avénong tng mapaywyLlkoTnTagc, T
HETAPBANTOTNTA TWV TIUWV K.0.) TiepBaAlovTikol (emapkeLla MOPwWV, olotnTa e6adwv Kat
uvdAaTwv og ox€on e TNV BLOTOKIAGTNTA) Kal xwptkol (Snuoypadikd INTnua aypoTikwy
TIEPLOXWV). ZUVOALKA, 0TOXOL TNG NTav n Statripnon uPNAWV MOCOTATWY EYYUNUEVWV Kall
aodpalwv Tpodipwv mapdAAnAa e tnv meplBaAlovTikn tpovola Kal mpootaacia.

3.2 Bloowkovopia-rewpyio-K.A.N

H ouveldntomnoinon Twv GuoLkwv oplwv TNG apaywyng avamodeUKTA aVAYKACOV
TNV OLKOVOLKH ETLOTH N VO ELOAYEL, TPOCAPHOIOVTAC TOUC, OPOUG ETLOTNUWVY OTIWGE N
BloAoyia yLa TIG omoieg €vvoleg OTwG apoLBaia eMwEANC CUVEPYATIKH CUUTIEPLPOPA KOl
Buwopdtnta eiyav, and Kapou, YiVEL AVTIKELUEVO LEAETNG KaL EpYaAEio.

IAuEpa, avadepOeVOL oTNV Evvola TNG Blwotpotntag cuvnBiloupe va tnv
OUYKEKPLLEVOTIOLOULLE KOL VAL TNV EVTACOOUE WG TTOPAPETPO TOU EKAOTOTE, TIPOG LEAETN,
B£patog, un AapBavovtoag umtoPv tnv, €€’ oplopoU, OALOTLKN KoL TTOAUTIOpAyOVTLKA B€on
™C BlwolpdTnTac WG evEOTEPO, ELGOTIOLO CUOTNLKO OTOLXELO TNG Bloolkovouiag.

Y autn tnv évvola, yla éva eUpUBUO BLOOLKOVOULKO HOVTEAD, OL GPACELS
«OLKOVOULKN Blwotpotnta»  «meptBaAlovikni Blwotlpotnta», kab’ autov tov Tpono
SLOTUTIWUEVEG, LOVO PEPLKWG SLkaLlwvovTal, 0To Babud mou xpnoLomololvTal we Epyaieia
Kall OXL wW¢ tpotaypata. H Buwotpdtnta we déa, dev Umopel mopd va MEPLEXEL TO CUVOAO
TOU OVOPWTILVOU TIPATTELV Kol OXL ArAQ KATIOLO LEPOC TOU.

MoAatauTa, yla AOyouG MEPLOCOTEPO EMEENYNUATLKOUG KOl OXL TIPAYLATLKOUG KOl
yla va urtdpéel kamola adetnpia culAtnong, eivat avaykaia n KATatunon g
Buwopdtntag os tpla kUpLa entimeda: MNeptBarlovtikn, Owkovopikn kot Kowvwvikn. O ev
AOYwW SLawpLoNOG, UTIoVoEl EUBEWC OTL yLa va UTIAPEEL KATToLa Ao TIG TPELG, amapaltntn
npoUmoBeon eival va mpaypatwvovtol ot GAAeG SUo Kal avtiotpoda.

MeptBaAlovTiki BLWOLLOTNTA ETILTUYXAVETAL OTAV 0 pUBUOC XPNOLUOTIOLNONG TWV
UTTOLPXOVTWV TIOPWV €lval (00G 1 ULKPOTEPOC UE TOV PUOBUO ATTOKATACTOCHC TOUG® ) TILO
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QITAQ OTAV OL UALKEG QVAYKEG TOU OAHEPA TIANPOUVTAL XWPLG VA UTIOVOUEVUOUV EKEIVEG TOU
avplo. (Grafton, R et al. 2012)

OWKOVOUIKN Blwolpotnta, 0tav n SLovour Tou apayoueVoU MAOUTOU ival TETola
TIOU VO OTTOTPETIEL TNV UTIEPUETPN OVIOOUEPH CUCOWPEUON Kal va e€aadalilel TNV UALKNA
EUNUEPLA OTO OUVOAO TWV CUVTEAECTWV TNG tapaywynge va divel SnAadn to cuotnua tnv
SuvaToTNTA OTOV EQUTO TOU Va avamapdyetal Ue ta idla tou ta péoa. (Grafton, R et al.
2012)

Kowwvikn Blwolpdtnta, 6tav oL oKomol Kal ta Héca Tou cuothpatog e¢aodalilouv
TNV amopaitntn cuvaiveon tTou HeyaAUTEPOU TOOOOTOU TNG KOWVWVIAC, TOCOOTO TO OMolo
TouAdylotov Ba Sivel Tn duvatoTnTa 0TO CUCTNUA VA EXEL EVA KOLVWVLKO £PELCILA TO OTOlo
va Bewpel «AoyLkotepn» Aoy TNV SLALWVLON TOU UTIAPYOVTOG CUCTAKATOC Ao Thv
ataktn anocabpwor) tou. (Grafton, R et al. 2012)

ErtutAéov, yla va UTTAPXEL KATIOLA TIPAYLLOTLKA UTTOOTACN 0T BLWOLUOTNTA OTIWE
oplotnke, lval avaykaio vo KAVOULE TNV TTApaTENon TNG OAOEVA KAl TIEPLOCOTEPO, TLG
TeAEUTALEG SEKAETIEC, ATIOOTIAONG-OMOCXLONG EKELVOU TtIOU Opil{OUE WC OLKOVOULa o To
TIPAYHOTLKO YEYOVOG TNG MApaYWYNG. H Hetafaon amo tov KATTaALoHO Tou
Privou(mapaywylkou KamtaAlopHoU) OTOV XPNUOTLOTNPLAKO-XPNLATOTILOTWTIKO
ayyAooaoviko KamtaAlopd Sev eival kawvodavng, adol pmopel va evtoriotel &N amno Tig
Sekaetieg 80°-90’e To 6LaiTEPO OTOLXELD TOU ONUEPA ElvalL N OAOKANPWTLKN Lopdr) Tou
dawopévou kabwc mAéov n Suvatotnta napaywyns, N capEotepa n SuvatotnTa eAEyXou
Kall KaBopLoHoU TNG SuVATOTNTAC TTAPAYWYIG EXEL OTTOKTNOEL LEYAAUTEPN OLKOVOULKN
onuaocia and tnv (dta tnv mapaywyn. H petafaocn autn, cuveldntr n un dev €xet 8Laitepn
onuaoctia, amokpUTTEL TO YEYOVOC OTL OL CUYXPOVEG OLKOVOULKEG OXECELG OTIWG TLG Opllou e
KalL TLG avtiAapBavopaote, NTay, eival kat Ba eivat mAvTo TapAyYwWYES TN POYHOTIKAG
UALKAG TTapaywyn¢, EKEVOU TIou opileTal w¢ MPWTOYEVAG TOUENSG, TNG Yewpylag. Mapa
Tavta, av Bswprjooupe avbaipeta TNV mapaywyky Sltadikacio wg € apxng kabBopLopevn,
B0 UMOPECOUE VAL KAVOULLE OPLOUEVES XPNOLLEG TTAPATNPAOELS TTAVW TN BAon TNG
Stadkaoiag, Tnv yewpyla, Kot TNV oxé€on Tng Ue TNV Blootkovopia.

To SLoKPLTIKO oTOoLXELO TNG BLOOLKOVOULOG OE OXEON UE TO UTIAPXOV LOVTEAO
TIapOywyng, €lvol To cUVOETIKO -BLo- To omoio umodnAwVeL TNV oucLwdn oxéon Tou
OUYKEKPLUEVOU TPOTIOU 0PYyAVWONG LE TNV PWTN VAN, TNV PoEAeUoT] KoL TNV Slaxeiplon
™. H yewpyla nailel €tol éva cadwg KOUPLKO poAo otn Stapdpdwon Kal opyavwaon tng
Bloolkovopia, o omoilog Opwe bev €xel olaitepn a&la otav peAetdral aveéaptnta anod SouéS
KOLL TIOALTIKEC OL OTTOLEC TNV EMNPEAIOUV AUECO KOl OAVEEAPTNTA OTTO T OTOXEVOELG TNG
Blootkovopiag. e pa Tétola mepimtwon dnuovpyeitat €éva potifo dlalpepévng oKaKkLEPQAC,
Ol KIVAOELC TAVW oTnV orola dev £xouv Kapia anmoAUTws ocnpacia eav Sgv UTTAPXEL N
Suvatdétnta cuvoAlkig BEaong tng maptidac.

Mwo ouykekpuéva, n podavng BouAnon tn¢ Brootkovopiag tng E.E (onwg
SlaTunmwvETaL 0TN ZTPATNYLKN yLa TV Blootkovopuia) va kaBopilel to poviéAo opydvwong
NG YEWPYLOG EPXETAL OE ALEGN CUOXETLON HE TLC, ATO KALPO OECTILOUEVES, EVWOLAKEG
TIOALTIKEC, Omw¢ n K.A.M, Kal £Tol omoladnmote avadopd oTn Yewpyila oTo MAALoLo TG
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Blootkovopuiag xwpic avadopd oe TETolou (60UG SECUEUTIKEG KOl KABOPLOTIKEG CUVONKEG
elval mpwBLotepO oxua.

H oxéon Blooikovopiag-K.A.M avadoplkd pe tnv yewpyia dev eival avtiBeong, kata
TPOMOo anoAutng Sldkplong/evavtiwong LECWV- OKOTIWV TOU £VOG artd To AANo, aAAd
TIEPLOOOTEPO AELTOUPYLKAG acUUPwVLag. OL BaCLKEG TIPOKEIUEVEG TNG BLOOLKOVOLOC YL
Buwaotun Slaxeiplon Twv mopwy, Blwoiun mapaywyn, BeAtiwon dnuooiag vyeiag,
TIEPLOPLOUO KALUATIKAG OAAQYAG K.O., CURDWVOUV LE TIG oTtoxeVoeLg TG K.A.M aAAd
QITOTUYXAVOUV VA CUUGWVHACOUV GTOV TPOTIO KOl Ta pHéoa KaBwg akopa kot otn Stadkacia
ANUNG anopaoewv UTIAPXEL TO CUYKEVIPWTLKO oxnua tng K.A.M anévavtt oto
QTOKEVTPWTLKO TNG BLootkovouiag.

Ol aoupdwvieg autég Tng Blrookovouiag pe tnv K.A.M, oto Topéa TnG yewpylag, ivat
Suvato va xwplotouv o€ Tpla enineda Stoxeiplonge mepBAANOVTLKO, OLKOVOULKO Kl
KOLVWVLKO.

210 mpwto emninedo, Baowkn avtiBeon anoteAel to {NTNUA XPNOEWV YNNG KABWCE yLa
NV eV Bloolkovopia Aoyikr) oToxeuaon amoteAel n peyaAltepn Suvartr mopaywyn
Blopalag, evw yla tnv K.A.M n e€aoddiion tng BEATIOTNG MOCOTNTAC TPOILWY OTNV NTIELPO.
To npoPAnua davralel povodlaotato aAAd mepLEXEL AAUCLOWTEG AVTIOPACELG OL OTIOLEG eV
ylvovtal avTIANTITEG PE TPWTN HATLA, OTWE N AVENGCN TNG TLUAG TWV YEWPYLKWVY TIPOIOVIWY
AOyw peiwong tng SLaB€oung yng n omola e TNV OELpd TG EMLPEPEL EMUMTAOKEC OTNV
nipovola tng K.A.M yla €éAeyxo Twv TIpwv. H amavtnon oto mpoBAnua yla avénon tng
anodotikdtntog bavrdlet mpodavic alkd Sev eival mdvra. (BA. Jevons Paradox’, Rebound
effect?)

21O OLKOVOWULKO eTtinedo, n Blootkovopia otnv E.E avtimpoownevel tnv cuyxpovn
EUPWTTAIKN OLKOVOULKN e€woTpEdeLa, n omola otnpiletal ev moAAoic otnv petadopd
TexvoAoyiag, kal mpowOnon tng Kavotopiag, n onola eival cadpws wdPEALUN KAl yLa TLG
OVOTITUCOOUEVEC XWPEG. AVTIOETWC, KL Ao TLG TAAALOTEPEC KPLTIKEG evavTiov TnG K.A.M
QTOTEAEL O AVAXPOVIOTLKOG TPOCTATEVUTIOMOG TG avadoplkd Ue Tnv Slakivnon Twy
OYPOTLKWYV TTAEOVAOUATWY TIPOC TLG XWPEC AUTEC, O OTtol0¢ BeEALWVETAL OTNV EALTIOTIKN
Slatunwon nepi Biwaouotntag n onola neplopiletal otn SUON UTO TO AVATIOPEUKTO TNG
OOV UUETPNG avATTTUENG.

T€A0OG, 0€ KOWVWVLKO eTtimedo n SLaPKNE KAl OVOLKTH KALVOTOULO TTOU TIPOTEIVEL N
Blootkovopia (.. YEVETIKA TPOTIOTOLNUEVWY GUTWV yLa TNV aohAAELa TV Tpodilwy)
€pxovtal o€ avtiBeon pe tn maiatov tuTou emipuAaktikn doun tng K.A.M, n omola o€

o! JUuudwva pe to mapadofo Jevons n auénuévn amodotikOtnTa €vOg TOpou, aufdavel tov pubuod

KATavAAwong tou Adyw auénuévng Intnong.

2 SUudwva pe to dawvopevo Rebound mopatnpeital peiwon twv mpocSokwpevwyv odpeAwv Adyw

CUOTNULKWV QVTATIOKploewv otnv alénon tng anodoTkoTNToG
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KAolo BaBuod Sikalwvetal amo tnv eAAUTH Kal aBdaciun mAnpodopnon Tou Kowou yla
{nTAMATA TEXVOAOYLKAG 1 AAANG tpoddou.

To INTnua, Aoutody, Tng oxéong yewpyiag-flookovopiog otav BewpnBet anod
TLOAUTIOLPOLYOVTLKI) OKOTILA SlakpiveTal o€ Suo emimeda. Katd mpwTtov, TNV « ATIOUOVWUEVN»
Kal L.ooBapr oxéon Bloolkovopilag-yewpylag kat katd SgUtepov, TNV avicoBapr, Kal
TIEPLOCOTEPO TIPAYHUATLKI), TNG BLOOIKOVOULOG WG eSO OUV-ETLPPONG, e AANEG SOUEC, TNG
vewpylag. EToL, okomog tng epyaciag Sev ival va KAVEL TAPATNPROELG TAVW OTN OXECN TNG
Blootkovopiag pe TNV yewpyla kat tnv BEAToTn anodoaon Tng, aAAA TEPLOGOTEPO VOl
OlEPEUVNOEL TO TIPAYUATIKA OPLA AVATITUENC TNE BLOOLKOVOULOG TTAVW o€ €va AdN
kaBoplopévo mAaiolo, 6nwe ekeivo NG yewpyiag anod tnv K.A.M, evtonilovtag
BLBALoypadIKA TO KEVTPLKOTEPA-CNUAVTIKOTEPQ TIESLA GUV-ETILPPONG TWV SUO OXNUATWY, N
BeAtioTomoinon Twv omolwv Ba «CUUMAPECUPEN TAPATIEPA [LLA CUVOALKOTEPN BEATIOTN
ocuvunapén Toug .
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4. Mebobohoyla

4.1 MeBoboAoyKn TpocEyyLon TNG oxeong Blootkovouiag-K.A.M

ITn mMpoomAbeLa va EVTOTICOU E Ta TAEOV onpavTtika nedia apolBaiog enidpaong
™G Blootkovopiag pe tnv K.A.M emtAé€ape va LEAETAOOUUE TNV EMLOTNUOVLIKN BLBALoypadia
™¢ Baong debopévwv WebOfScience péow BLBALOUETPLKNAC avAAUONG TWV OpwV
«Blootkovopia»/ «K.A.M» , xpong SIKTUWV TwV AEEEWV-KAELS LWV TwV ApBpwWV Twv
ouyypadEwV KaBWE Miong KoL UTTOAOYLOMOU OTOTLOTIKWY SELKTWY KEVTPLKOTNTOC TWV
ETUUEPOUG OpwV oTa Siktua.

H emdoyn tng uebodou €yve Baoel TG AOYLKAG N omola Bewpel TNV KATAOKELN
SIKTUWV W To A0V KATAAANAO epyaleio amelkoviong Kot Slepelivnong TTOAUTIOPOYOVTLKWVY
{NTNUATWY, OTIWG AUTA Ta omola mpaypateuopaote. (Waltman et al. 2009)EmunAéoy, n
HEAETN OUYKEKPLUEVWVY SELKTWY, OXETI{OUEVWV HE TNV ETKOLVWVIO KoL TNV HETAdoon TNG
nmAnpodopiag, o€ Eva Siktuo Opwv SLadopeTIKNE 0pyavwaong Kat Soung(onwe oL 6pot
Blootkovopia-K.A.M) eivatl Suvato va pag mapéxouv MOAUTIUES TAnpodopieg avadopLka Le
NV Katataén Twv 0pwv, oL OToloL KATEXOUV onpaivovta poAo otnv duvatotnta-nibavotnta
AponG TWV HETAEL TWV aVILGACEWV.

4.2 BIBALOpETPLKA avaAuaon

Q¢ BLBAopeTpiki avaAuon opiletal n Stadikacia evtomiopou eBvikwv kot SleBvwv
Skt WV KaBwWC Kal n xaptoypddnon tng avantuéng véwv SL-EMLOTNOVIKWY TOUEWV TNG
ETUOTAMNG-TEXVOAOYLOG LECW OTATLOTIKWY SEKTWV TNG ETLOTNUOVLIKAG BLBAloypadioag
avadopLKA HE TNV TTAPAYWYLKOTNTA ATOUWY, OHASWVY, LOPUHUATWY KAl XWPWV.

ApXK@, Xpnolpomolntnke meploplopéva otn cuAoyr dedouévwy tou aplBpol Twy
ETULOTNHOVIKWYV ApBpwV Kal SnUooLlEVCEWY, TaflVOouUNUEVWY amd cuyypadeic- tdpupata-
ETULOTNHOVIKOUC KAASOUG KaL XWPEG, LE OKOTIO TNV KATACKEUT ATAWV SELKTWV
«TIOPAYWYLKOTNTOG» YLO TNV akadnuaikn €pguva.

ZTn oUVEXELA avamtuXOnkayv MEPLOCOTEPO TEPLTTAOKEG KAl TTOAUSLAOTATES TEXVLIKEG,
ol omoieg Bacilovrtal otig avadopeg Twv apbpwv. OL mpokuTttovteg deikteg avadopdg Kot ot
aVAAUCELG TWV TIAPATIOUTIWY XPNOLOTIOLoUVTAL TOO0O0 YL TNV EMitevén o vaicBnTwvV
HETPAOCEWV TNG TIOLOTNTAC TNG EPEUVAC, 00O KAl yLa TNV avixveuon tng e€EAENG Twv
grotnuovikwy rediwv kat Siktvwv. (OECD/Glossary of Statistical Terms)

4.3 Alktua-KevtplkoTnTeg

Onwc¢ npoavadépape, n LeAETN Twv dUO evvolwy (BLootkovouia-KAM) yivetat pe
xpnon SIktuwv opwv avadpaonge ti eival opwc éva Siktuo;

To diktuo opiletal wg Eva cUVOAo otolxelwv Ta omola avarnapiotavral pe KOpBoug
Kol cuvdéovtal HeTaEY TOUG LECW EVOC TIAEYUATOG OKUWV. H oUveon peTagl Twv KOUBwvY
Sev gival tuyaia al\a Baoiletal os pla €€’ apxng Sedopévn oxeong HETAEL Twy TNV omola
gUelc éxoupe kabopioel. MNa mapadelypa, Evag KOUPBOG-Evvola Umopel va cuvdEsTal
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anevBelag pe Evav aAAo yla Aoyoug Omwg: Kowvr avadopd toug oe €yypado,
aAAnAoavadopd Toug, va potpalovial Koweg avadopeg os eyypada K.a. TNV avaluon Tou
Siktbou bev oTeEKOUAOTE OTN OXEoN HETAEL SUO OpwWV KATA TPOTIO BETIKO 1] ApVNTLKO,
€€AAAou Sev elval auTto Mo pag eVOLOPEPEL OE UL TIOCOTLKN OVAAUGT OTIWG AUTH, AAAA
Kuplwg otn yeyovog tng aAAnAemnidpaong kabautnc. (Van Eck et al. 2010) Auto onuaivel otL
oL OX€0€lG oTo SikTuo €ival oudétepec; MNwg elvat KATL TETOLO SuvaTto Ao Tn CTLYUN IOV
KABe 0poG avamaplotad, €€ uTapXnG, Lot GUYKEKPLUEVN oUVONKN N omola €xXeL éva EEXwWPLOTO
npPOoNHO;

Mo vo omovVTroOoUUE O KATL TETOLO £lval avaykn va okepBoU e Toug KOUPBOUG-
€VVOLEG TOU SIKTUOU va amoKtouv afia OxL uttd 6PouUC KAAOU-KaKoU, BETIKOU-apVNTIKOU
oAAQ UTTO OPOUG CUVELOPOPAG-eTOPAONG O EVa EUPUTEPO TAALCLO, EVOEXOUEVWG
QOUVEETWV WE TNV MPWTN HATLA OToLXElWV, 0w éva SikTuo. H «BetikotnTO»
«OPVNTLKOTNTA» EVOC ATIOUOVWHEVOU KOUPBoU dev €xel LOlaitepn aia mapd povo eav
mAnpouvtal SU0 BacLkEG TPoUMOBETELS: OTOV TO POCN O Tou KOUPou kabopilel katd
TPOTO AMOAUTO KOl TO IPOON O Tou SIKTUOU(oE Lo TETola mepimtwaon 6&v UIMOPOUUE va
HAGUE yla Siktuo aAAd yla EexwpLotn évvola), i 0Tav n ouclwdng HetaBoAr onoloudnmote
AaAAou kOpPBou oto Siktuo dev emidpEpel ouoLwdn PETABOAN OTO TEAIKO QMOTEAECUAL.

AuTO 6g onpaivel, OUWC, OTL eV UITOPOUV va Yivouv aLOAOYIKEG-LEPAPXIKEG KPLOELG
TwV KOUPBwV oto diktuo. MNa va kaboplocoupe-poONUATIKOTIOLIOOULE TNV CUVELODOPA EVOG
OPOU OTO TAEYHA TWV OpWV XPNOLUOTIOLOULE TOUG SelkTeg KevTpkotnTag. (Freeman et al.
1978)

Ot beilkteg KevTPKOTNTAC €lval N pabnuatiky ékdpaon tng enidpaong kabe kOUPBoU
oto Siktuo. O MANBuVTIKOG aplBuOg dnAwvel €€ apxng OTL N KEVIPLKOTNTA VOGS KOUPBoU dev
glval amoAutn, aAAa eaptatal amno TNV NPooEyylon Tou PeAetntr oto Siktuo. MNa
napadelyua, o Seiktng Degree centrality urmtoAoyilel w¢ LETPO KEVTPLKOTNTAC TOU KOUPBOU TO
ABpoloua TWV aKUWV Tou Pe aAAoug kOpPBoug, evw o deiktng Betweenness centrality Bdoel
TWV MEPUTTWOEWV OTLG OTIOLEG 0 €V AOyw Oeiktng dpa wg «evOLAPECOC»-amapaitnTog yLa TV
eTKOWVWVia petafl «eAayiotwyv povomatiwv» oto diktuo.

4.4 NOYLOULKA KATAOKEUNG SIKTUWV

H emloyr Twv AOYLOULKWY TIOU XPNOLUOTIOLCAUE WG EPYAAELQ VLA TNV KATAOKEUN
TWV SIKTUWV oTNPiXONKe o TE0oEpLC BaOIKEC TTPOUTIOOECELC TTOU TIPETIEL VAL TTANPOUV.

1. AoKkwoopgva: va £ouv xpnotpornolnBel og mapopoleg, peBodoloyika,
HEAETEG.
A&LomioTa: va elval Kowvwg amoSekTd otn Asltoupyia Touc.

3. EUxpnota: n eKkuABdnon Toug va PNV ormattel KAToLo €6IKO OEULVAPLO 1) KATL
avaioyo.

4. Avolyto Aoylopiko: Omoloodnmote va £XeL TPOoBacn 0€ AUTA XwPLG ELOIKEC
TIAPOUETPOUC/ AVTITLUO KATT.
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Ta Té00epa aUTA OTOLXELO CUVTEAOUV WOTE N EPYOOLA HOG VA ETUTUXEL TOUG TIOPAKATW
oTOXO0UC.
1. NpooBaocipdtnta: OnolocdAmote unopei va €xeL mpocPaon téoo ota
6ebopéva Tn¢ epyaciag 600 Kal ota epyadeia TNG.
EnavaAnyuotnta: Eival duvarti n avamapoaywyn Twv omoTEAECUATWV.
3. Kupoc: H dtadavela mou npoodidouv otnv gpyacia ta otowxeia (1,2)
OUMBAAANEL OTO KUPOG TWV CUUIEPACUATWV.

4.4.1 VosViewer: AoylOULKO gpyaleio yla TV dnuloupyia, omTikomoinon Kot
avanapoywyn BBALOUETPIKWY SIKTUWV-XaPTWV. XpNOLUOTIOLEL TNV TEXVIKA Xaptoypadnong
VOS (Visualization of similarities) Twv Van Eck and Waltman (2009) n onoia cuvdualetl tnv
TEXVLKN TNG Xaptoypadnong(mapping) He TNV Texvikn TG opadomnoinong (clustering), n
omola glval ywpka aveéaptntn, unepPaivovtag £ToL Tov S1061A0TATO TTEPLOPLOUO TNG
npwtng (Waltman et al. 2009). H VOS texviky cUyKAIVEL SOULKA LE TNV EVPEWC YVWOTH OTNV
otatiotikn BiBAoypadia multidimensional scaling (Borg & Groenen, 2017) €xovtag
ETUKEVTPWOEL MEPLOCOTEPO 0TNV ypadIK) avamapdotacn Twv SeSouévwy.

4.4.2 SocNetV: Xpnotpomnolel apxeia Stadpopwv popdwv (GraphViz, GraphML,
Adjacency, Pajek, UCINET, etc.) pe okomo tnv kataokeun Siktuou kabwg emiong Kot tnv
TLOOOTIKOTONON TWV EVOOYEVWV XOPpAKTNPLOTIKWY Tou Siktuou (density, diameter, and
distances) aAAQ koL cUVOETOTEPpWYV OTATLOTIKWY SelkTwV (closeness, betweenness, graph,
clustering coefficient, etc.).

4.4.3 NailsProject: EpyaAeio otatlotikig kot Siktuakng avaluong SNA(social network
analysis) to omnolio mpoodEpel TNV Suvatotnta dtepelvnong SLEMIOTNUOVIKWY avadopwyV Kal
apBpwv uTo To Mplopa Twv oxEoewv aAAnAloavadopdg Toug.

4.5 VosViewer & SocNetV: idlec apyxég, Stadopetiki Asttoupyia

‘Eva Baolkd epwTnua Mo TPOKUTITEL Elval ylati xpnotpomnoloUpe Suo Stadopetikd
epyaleia, ta onoia katd Bdaon emntteAouy TiS ibleg Aettoupyieg (data mapping, data
clustering ), kal 6ev apkoUHAOTE OTO €va A’ AuTA.

H amavtnon Bpiloketal otnv SLapopeTIKr) MPOCEYYLON TwV SU0 gpyaleiwv mAavw oTo 8o
B£p0a, oTolelo IOV Ta KAOLOTA GUUTTANPWLATIKA.

2tn Sdadikaoia kataokeung xaptwyv dlakpivovral Vo Paotkég TexVikEC. H distance-
based kal n graph-based. (Nees Jan van Eck, Ludo Waltman, 2009).

TNV MpwIn, N amoéotacn Twv KOPBwv, Tou Siktuou, avtavakAd T Baputnta-
onuaoia tng LeTal Toucg oxéonc (Ukpr andotaon = Loxupocg deopdG) Yeyovoc To omoio
SleukoAuvel tnv Sladikacia opadomnoinong(ta diktua autd mapouctalouv HEYAAN
Slaomopd) aAAd OANEG dopEC SnuLoupyeital TPOBANUA EpUNVELNG TWV ATTOTEAECUATWY
AOYW eTMKAAUPEWV.
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Itnv 6eUTEPN, OL ATOOTACELG PETALY TWV KOUPBWV v uTtodnAwvouv Kamola
VONUATIKN OXEON, LAALOTO TA CUYKEKPLUEVA SikTua epdavilouv peydAn opoLloyEVELD, AAAA
XPNOLLOTIOLOUVTAL YPOUMEG YLOL TIG LETAEY TOUG OXEOELG.

Katt tétolo, emlUeL pev To B€pa tnv emikaluPng, SuokoAevel 8& Tnv Bepatikni
opadomnoinon Twv KOPPwv.

To epyaleio VosViewer evtaooeTal otnVv Mpwtn Katnyopla, evw to SocNetV otnv
SeuTtepn. EToL, HE TOV ouVEUAOUO TwV SU0 €XOUUE KATADEPEL VO AVTLUETWITIOOUE Tat SUO
Baoikd MpoARUATA KOL VOL EVTOTILOOUUE HE OAPHVELQ TIG KEVTIPLKEG EVVOLEG.
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Ewova 1: Atadopég anekovion idLou SIKTUoU amo T AOYLOLKAL.
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4.6 Asikteg Kevrpkotntag Opwv Siktuou

H unapén peyaAng nmotkihiag SelkTwv SUCKOAEVUEL EVOEXOUEVWC TNV KOLVN,

pneBodoAoyika, mopeia TwWV PEAETNTWV TAUTOXPOVA OPWC Sivel TNV SuvatotnTa TNG

UTTOKELUEVIKIN G EUTTAOKNAG OTO TEALKO ATIOTEAECUO TNG EPEUVOG OTIWE AUTO KaBopileTal ano

Toug TBavoug, SladopeTIkoU, cuvduaouoUg delkTwy. H mapoloa epyacia €xel eTAEEEL va

XPNOLLOTIOLNOEL TOUG TEOOEPLG aKOAOUBOUG SelkTeG (OTNV EVOTNTA 5 EMIOUVATITETAL

€VOELKTLKO TOPASELYUO AVAAUTIKOU UTTOAOYLOHOU TWV SELKTWV).

46.1

4.6.2

4.6.3

4.6.4

Degree Centrality (DC): O mpwtog Kol amAoUOTEPOG TPOTIOG
TLOOOTIKOTOINONG TNG KEVIPLKOTNTOG EVOG KOUPBou(node) eivat o
UTTOAOYLOUOG TWV ameuBeiag cuvdEoewV Tou Pe GANoUC, o€ ypadnua AVey
kateuBUvoewv(undirected). H kevtpkotnta evog kOUPBouU dev onuaivel
amopaitnta Kat KEVTPLKA Xwpotatlkr tornobétnon tou oto Siktuo.
YrioAoyietat amnd tov tono : Cp (pr) = 2iey a(p,,px) [1],6mouno
aplOuog twv KopPBwv oto diktuo kat a(p;, pr) = 1 edv kat povo ot kduBot
i, k ouvdéovtay, Stadopetikd a(p;, px) = 0. YYNnAA tun tou deiktn DC
ONUAiVEL OTL O CUYKEKPLUEVOC KOUBOC elval Suvato va eMNPeAoEL TNV
Hetadopa tng mAnpodopiag kabuotepwvtag i oTPePAWVOVTAG TNV
YEYOVOG Tou Tov KaBlotd avemnionuo “ny€tn’” tou Siktvou.(Krackhardt,
2010).

Closeness Centrality (CC): n mpotaon tou Freeman (1979,1980) 6pile wg
KEVIPLKOTNTA TO ABpolopa TwV “YewdalTikwy’’ amooTtaoewv(To UKPOTEPO
povoratt peta Svo omolovdnmote KOUBwWV) oto diktuo. H T auti
Oelyvel mOCO HaKpUA €lval O CUYKEKPLUEVOC KOUBOG amd Toug UTTOAOLITOUG
€T0L 0, HaBNnuaTKA, avtiotpodog Tng Seixvel tnv “eyyutntd’’ Tou. O TUMOG
urtoAoyLopoU tou: Ce(pi) = Xty d(p;,, pi) ™" [2], 6mou d(p;, py) T
HLKPOTEPO HoVOTIATL LeTOEU p; KOl Py . OL kOUBoL oL ontoiol Bpiokovtal,
KOTA LECO OPO, TILO KOVTA OTOUC UTIOAOUTOUG Iailouv KaBopLoTiko poAo
OTNV anoteAEoUATIKN peTddoon tng MAnpodopiag.

Betweenness Centrality (BC): YmoAoyilel tnv mooootiaia cuvelopopa
KAOe kOpBou o€ OAa ta TBava oxnuat{opeva povomatia eAaxiotwy
Stadpopwv(shortest paths). Etot, kOpPBol pe uPnAo mMocooTo Tou Selktn
£pUNVEVOVTAL WG «EVOLAPETOL? | WC SLAPECOAABNTEC VLA TIG EAAXLOTEG
Sladpopég tou Siktuou. Yrohoyiletal Baoet tou tumou : Cg(py) =

yn 9ij (Pk)
<) gy

pi kKatp;j kat g;; (Px) TO UKPOTEPO LOVOTIATL TO OTIOLO TIEPLEXEL TO P

, L+ J $k[3], 6rou g;; T pikpOTEPO HOVOTIATL METAEL

Eigenvector Centrality (EC): O 6&iktng autog mpotddnke 1o 1972 amnod tov
P.Bonacich kat amoteAei mpogktaon tou Degree Centrality. e avtiBeon pe
tov DC, o omolog aflohoyei Loomooa OAeg TI¢ Stacuvdeoelg, o EC Sivel
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opileL tnv BapuTnTa TOU KOUPOU BACEL TWV CUVOETEWY TIOU QUTOG EXEL LE
uPnAng Baputntag-aiag kopBoug. Av Bewpricoupe ypadpnua G(E,N)
amoteAoupevo ano E(edges) akuég kat N(nodes) kduBoug kat A o Ttivakag
ouvddeldg tou ypadriuatog pe a;; = 1 edv oL kopPot i, j cuvbeovtal Kat
a;j = 0 edv OxL. H e§iowon [4] meplypddel Tov EC x pe 0o tpdmoug, oav
LoOTNTA TILVAKWVY Kot oav dBpotopa. H kevtpkotnta evog KOpuPBou ivatl
ovAaAoyn e To ABpoLopa TWV ETUUEPOUC “KEVIPIKOTATWV” TWV KOUPWV e
Toug omoioug ouvdéetal. AX = AX, AX, = Z;;laij xj, i=1,.,n

4.7 Epunveia Asiktwv:

Oa Bacicoupe TNV EPUNVELA TWV ATIOTEAECUATWY OTL &N UTAPXOUCEG SOUEC
EUMAOUTIOUEVEG LE SLKEG HaC TTAPATNPNROELS KAl CUMMEPACUATA. MapakdTw mapouaotalstat
0 TIVAKOG UE TLG TUTIKEC EpUNVELEC TwV SelkTwV O0mou w¢ Ego opiletal o ekAoToTE, UTIO
g€€taon, 6poc.

Low Degree Low Closeness Low Betweenness
Embedded in cluster Ego’ s connections
N that is far from the are redundant-
High Degree
rest of the network. communication

bypasses him/her.

Key player tied Probably multiple
to paths in the network
important/active ego is near many
High Closeness
players. people but so many
others.

Ego’ s few ties (Rare)Would mean
are crucial for that ego monopolizes

network flow. the ties from a small
High Betweenness

number of people to

many others.

Mivakag 4: ZUGKETIONOG Kal EpUNVELQ SELKTWV.
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4.8 Ixnuatikn Anelkovion MeBodoAoyiag

Web Of Science
1.Nonuartikol Meplopiopol
2.Xpovikol MNeplopiopol

!

@

VosViewer
1.Data Mapping
2.Data Clustering

SocNetV
1.Degree Centrality
2.Closeness Centrality
3.Betweenness Centrality
4.Eigenvector Centrality

Evroruoudg Kevipikmv
Evvolhv

2UvBeon Evvolov

EEaywyn Suunepaoudtwv

NailsProject

Kevtpikn BipAloypadia

Awdypoappa 1. IXnUAtikn anewkovion dtadikaoiog

To mapandvw ypadpnua Lo MoPEXEL TOOO TIOLOTIKEG OG0 KOl XPOVIKEC SLEUKPLVHOELG
avadopka pe tnv eEEALEN T Sladikacoiag mou akoAouBnoape. MmopoU e va To
Katavorooupe evtomilovtag dUo kUpLla pevpata enefepyaciag mAnpodopiag. Tnv mpwtn
pon (KOkkwvn ypapun) Eekvwvtag anod tnv Baon dedouévwy, Web of Science, otnv
Kataokeun Siktuou péow tou VosViewer, otoug deikteg tou SocNetV kot HECW AUTWV TOV
KOOOPLOUO TWV KEVTPLKWY CUVIOTWOWV TN¢ Blootkovouiag.

‘Emetta, To SeUTEPO peVA (TpAcIvn Yypappn) ocuvexilel €xovtag adetnpia TLg,
TIPONYOUUEVWE EVTOTILOUEVEC, KEVIPLKEC EVVOLEG KoL akOAOUBEL, emloTpEdovtag otnv Baon
bebopévwv(pe SladopeTikeg AEEELG KAELOLA KaL TIEPLOPLOOUG), TNV avaAuon TG
mapexOuevng BLBAloypadiag péow tou mpoypappatog Nails.

To diktuo elval oxedlaopévo £TOL WOTE N apxn KoL To TEAOG KABe KOuBou va
UTTOSNAWVEL TNV XPOVIKI oX€on UETOEL TwV eTUEPOUG Slepyactwv(koppwv). Etal,
evrtornilovtal (6) emimeda avadopdg Twv dtadlkaclwy, 0w TapoUcLlalovtal TapPaKATW, Ta
orolia BAaocel Twv SU0 PEVUATWY TIOU OPLOALE EPUNVEVOUV YPOUUULIKA TIG SU0 POEC
mAnpodopiag wg :

1. 1st— 2nd— 3rd— 4th.
2. 4th— 1st— 5th— 6th.
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Web Of Science
1.Nonuatikol Meploplopol  [<

2.Xpovikol Mepropiopol
1st
LEVEL
VosViewer
1.Data Mapping
2nd 2.Data Clustering
LEVEL
SocNetV
1.Degree Centrality
3rd 2.Closeness Centrality
3.Betweenness Centrality
LEVEL 4.Eigenvector Centrality
Evtoruouog Kevipik®v
4th Evvolhv
LEVEL

5th NailsProject

LEVEL l

6th zgxgggnjéugu%¥
EEaywyn Juunepaoudtwv
LEVEL EEaywyn Zuunepacudatwy

Awdypappa 1b. Zxnuoatikn Ko Xpovikr) aneikovion dtadikaoiag.
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5. Mapadeypa Mpotumou MeBodoloyiag

Avaintnoape dnpooleVOELG OXETIKEG e TOV 0po «Kowr AypoTikr MoALTikn»
Katd tnv mepiodo 2007-2018 anod cuyypadeic mou mpogpyovtal anod ta kEvrpa Epeuvag JRC
(Joint Research Centre) tn¢ Eupwmnaikng Emitponnc. Mo oUYKEKPLUEVA, OTO TIOPAKATW
napadelypa peAetroape tov 6po Common Agricultural Policy pe meploplopoig
a) tnv nepiodo: 2007-2018.
b) Tov opyaviouod tou cuyypadéa: European Commission joint research center.

Ano tnv avalntnon npoékuav 60 anoteAéopata. Ma Adyoug cadrvelag ta otadla tng
Stadkaoiag mapouoialovral UTtd popdn Bnudatwy cuvodeudpeva and KataAAnAa
screenshots.

5.1 Avalntnon otov Lototono WoS

1. MetaBaon otov Lototono Web of Science, emidoyr) tng Core Collection Database kai
XPNoN TWV EMAEYUEVWV OpWV.

InCites | Journal Citation Reports | Essential Sclence Indicators | EndNote | Publons atbert Help | English ~

2 Clarivate
Analytics

My Tools Search History  Marked List

i . Introducing 2017's Highly Cite
Select a database Web of Science Core Collection - Learn Moro See wh
Basic Search Cited Reference Search Advanced Search + More
[ common agricultural policy Topic
AND  ~ | Example: O'Brian C* OR OBrian C* Author
Select from Index
AND  ~ | Example: Cancer* OR Molecular Cancer Publication Name - m
+ Add Another Field Rosot Form Select from Index
TIMESPAN
All years.
© From 2007 v to 2017

» MORE SETTINGS

P Customer Feedback & Support b Additional Resources P What's New in Web of Science? P My Web of Science

Results: 60
{firom Web of Science Core Collection)

You searched for: TOPIC:
{common agricultural policy)
Refined by: ORGANIZATIONS-
ENHANCED: { EUROFPEAMN
COMMISSION JOINT RESEARCH
CENTRE )
Timespan: 2007-2018. Indexes: SCI-
EXPANDED, SSCI, A&HCI.

...Less
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I3

2. Emloyn “Save to Other file Formats”.

Resuits: 60 Sort by: Publication Date - newest to oldest h
(from Web of Science Core Collection)
You searched for: TOPIC: (commo
icultural policy) ...Mi
n agricultural policy) ...More ) Select Page ﬁ B4 5K Save to Other File Formats v Add to Marked List
‘ Create Alert

3. Ito noapabupo StaAoyou mou spdaviletal, EMAEYOUUE TOV apLlOUO TwV eyypadwy
Tou xpeLalopaote (LExpt 500, Stadopetika emavalapBavoupe tnv dtadikaoia yla
ta untodowna), Record Content: Full Record and Cited References, File Format: Tab-
delimited(Win) kot matape send.

Send to File

Number of Records: | All records on page
© Records 1 to 60

Record Content: Full Record and Cited References v

Ak

File Format | Tab-delimited (Win)

Send Cancel

4. ‘Exoupe kateBdaoel o popdn .txt ta Sedopéva tng BLBAloypadiag (savedrecs.txt). To
OTIOLO UTMOPOULE VO OVOUACOULE KATAAANAQ. ITNV CUYKEKPLUEVN TIEPLTTTWON TO
ovopaloupe: cap,european commision joint research centre,2007-18 (1).
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5.2 Eloaywyn dedopévwy oto VosViewer

1. Exkivnon tng edappoyng VosViewer, emhoyn Create, Create a map based on
bibliographic data, next.

i ion | Doy Viualztion

[T pems | anabas Labeis
_——— Suevaision
—_—
@ circes
LS @ Frames )
s L] Coeate Map. M leagth 302
creenshot Font  [Opensans v
) i e mapsing s
e Colars
— ) 0 ek background
wace | [Chmas ] n| )
T —
VOSuiewer versian 165

6‘%) Choose mapping approach

() Create a map based on network data
Choose this option to create a map based on network data.

Supported file types: VOSviewer, GML, and Pajek files.

{@ Create a map based on bibliographic data

Choose this option to create a co-authorship, keyword co-occurrence, citation, bibliographic
coupling, or co-citation map based on hiblingraphic data.

Supported file types: Web of Science, Scopus, PubMed, RIS, and Crossref JSON files.

() Create a map based on text data
Choose this option to create a term co-occurrence map based on text data.

Supported file types: VOSviewer, Web of Science, Scopus, PubMed, RIS, and Crossref JSON files.
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2. Ztnv kaptéla Web of Science emiloyn tou apxeiou savedrecs.txt (cap, european
commision joint research centre, 2007-18 (1) ) tou Brinatog 4 TNG MAPATIAVW
Swadikaoiag, next.

Create Map

»
.
5:%:_, Select file

.J- Web of Science | Scopus || PubMed | RIS | Crossref JSOM | Crossref API

Web of Science files:

[2rs /mac/Downloads /cap.european commision joint research centre 2007 -17 (1).txt  ~

1 [§

The use of Web of Science data regquires a subscription to Web of Science and compliance with
the Web of Science terms of use.

< Back || Mext > || Fimish | | Cancel

3. Emloyn Type of analysis: Co-occurrence, Unit of analysis : Author Keywords,
counting method : Full counting, next

@ Create Map

f/)':'%:) Choose type of analysis and counting method

Type of analysis: (% Unit of analysis:

() Co-—authorship O All keywords

T -eAuthorkevwords ...................................................
) Citation ) KeyWords Plus

() Bibliographic coupling
() Co-citation
Counting method:

@ Full counting
() Fractional counting

WO Sviewer thesaurus file (optional:

7
[ e ] ses

< Back || Mext = || Finish | | Cancel
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4. Oplopog Tou KatwdAlol aplBuwy avadopds 6pou yla va cupnepAndOel oto

Siktuo, next.

Create Map

-
{}%b Choose threshold

o ——=
Minimum number of occurrences of a keyword: | 2 =

Of the 242 keywords, 27 meet the threshold.

< Back | |FNE:{t}ﬁ| | Finish | | Cancel

5. OpLopoc aplBuol XpnoLUOTIOLOUUEVWY OpwV, next.

[ ] Create Map

f/)i%b Choose number of keywords

For each of the 27 keywords, the total stremgth of the co—occurrence links with other keywords
will be calculated. The keywords with the greatest total link stremgth will be selected.

o= =
Mumber of keywords to be selected: | 27 o

<= Bachk | |Fhlext>ﬂ| | Finish | | Cancel
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6. Evtomiopog nepumtwoswy emukailuyng (Overlapping) kot matape cancel f finish eav
Sev umapyouv overlapping.

] Create Map

6‘%} Verify selected keywords

Total link

Selected Keyword Qccurrences SIrEng

common agricultural policy
cap

sCenarios

decoupling

land use change
sustainability
agricultural policy
agriculture

common agricultural policy (cap) *-
ecological focus areas
BCOSYSTEM SBrvices
investment behaviour
policy evaluation
regulating services
biodiversity

land use

rural development
£

1

|
|

=
WP | P | Pl | Pl | Pl | P || | L | Ll | L | P | | R | | g

Wl | | | B | B | B B B B LA LA|LA| = | LA

Mext = | Finish i| | Cancel |

7. Avolypo tou apxeilou cap, european commision joint research centre,2007-17 (1)
oto npoypappa excel kat amalowdpn twv emkaAOPewv pe xpron filter kot tng
€VTOANG substitute pe kpLtriplo tnv Baputnta kabs KOUPOU. ITO MAPASELYUA Hag Ol
opol common agricultural policy (cap) kat cap avtikaBiotavtat and 1o common
agricultural policy w¢ Baputepo.

8. EmavaAapPavoupe tnv Stadikacia, anallayuévn ano overlapping, ano to dgUtepo
HEXPLTO Bua 6 kat atape finish.

9. Anutoupyia Siktuou.

RV s— T T————
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5.3 Eloaywyn dgdopévwv oto SocNetV

1. T tnv etcaywyn twv dedopévwy oto SocNetV eival anapaitntn n e€aywyr) Toug
amno 1o VosViewer o€ popdn Pajek. Zto teAwko diktuo tou VosViewer matdpe save
Kal oto mapaBupo Stahoyou tnv kaptéAa Pajek. Eival avaykaio va yivel
amoBnKeVON TOU apXELOU KAL OTLG TPELG TTPOTELVOUEVEG LOPDEG (e TO (610 dvopua)
KaBw¢ KABe popdn, epmeplExel dtadopetikn popdr mAnpodopiag tou SiKTuou.

O Save Map

VMO Sviewear | GML | Pajek

Pajek network file:
| fUsers /macfDesktop/example.net Wl

Pajek partition file:
| fUsers/mac/Desktopfexample.clu wll o

Pajek vector file:
| fUsers/mac/Desktop/example.vec

2. Exkivnon tng edpappoyng SocNetV— Network—import (Pajek)— ovopa apyeiou.

FONI AODN ¢+ MFT WD 2w @ sunis20 Q O =

& socnetv [ITIIRTY edit Analyze Layout Options Help
ece New N Soclal Network Visualizer 2.3
v 4§ 7 Open *0 3 Nodes: & & (% @ Edges: ' / T Settings: O W
Control Pare! Recent files... > Statatis Pare
Eat
R e et poe e
Total Nodes H]
Selection§  / Open Text Editor 278 75 Adjacency Matrix =
- = View Loaded File 8§ Two Mode Sociomatrix Total Arcs g
[1] View Adjacency Matrix re| P Edgelist Density i
Edge Mode [ Plot Adjacency Matrix (text) ~ Ore 7 UCINET (di)...
# GraphViz (.dot)
Symmetrizt <3 Create From Known Data Sets Selection
n
Aoairzs @ Create Random Network... > Selected Node H
Matrix: “ Web Crawler oc Selected Arcs B
Cohesion: | [ Save ®s
Prominence [ Save As... RS Clicked Node
Communitie  Export... » Number: ]
Equivalence ooy ®p In-Degree: i
Visuaiize Close Out-Degree: i}
By Pramnence moer- n
Clu.Coef.
index: None B L
Layout Type: Radial a
Clicked Edge
Apply 5
Edge source: g
By Force-Directed Mode! n
Edge targer: {
Model: None B
Edge weight: g

Apoly
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3. ZIto 6iktuo mou gpdaviletal matape Analyze— Centrality and prestige indices—
emloyn kataAAnAou Seiktn.

Control Panel
Edit
Nodes

Selection Subgraph  Select
Edges.

Edge Mode: Undirected [
symmetize: | Seect

Analyze
watr: s @
Cohesion: Select B
Prominence: Select B
Communities: Select
Equivalence: Select B
Visualize
By Prominence index
Index: None
youType:  Roda
| Aol |
By Force-Directed Model
Model: None B
Apply |

& socnetv  Network mnMmewmh BIONI BN ¢ MFT @D 2 & [ Wed2240 Q O =

ece | FilAdiacency Matrix and Matrices... ~ » | i
(0 P 5 ‘o || Restions o b @ & Ll @ Eiges S o T setings: O W
Cortrol Panel I Statstcs Pare!
- Centrality and Prestige indices. »  Degree Centrality (DC)
Closeness Centrality (CC) *2 Network Type: Undirected
£ Communities and Subgroups... > | Influence Range Closeness Centrality (IRCC) %3 Total Nodes a
Selection Subgraph  Select Betweenness Centrality (BC) ®4
Qe ¥ S SR Evlence - > | Stress Centraiity (C) %5 Total Edges BT
Eoges Eccentricity Centraity (EC) ®6
Gil and Schmidt Power Centralty (PC) %7 Density 0,783
Lt | Undirected | Information Centrality (IC) =8
Symmetrize: Select B Eigenvector Centrality (EVC) ®9 val policy
Degree Prestige (OP) 2! n
Anayze PageRank Prestige (PRP) K 3 TR u
fr oo B Proximity Prestige (PP) ®Y a
Cohesion: Select B
Prominence: seect | Clicked Node
Communities: Select B Number: )
Equivalence: Select %] 1n-Dogres: i
Visusiize Out-Degree: g
By Prominence index n
e e o Clu.Coef. ]
Clicked
- Edge u:: i)
i}
By Force-Directes odel =
= Edge target: H
Model: None B =
Aoly. Edge weight: ]
i agricainaal policy reform
decoupling
S ¢ e

4. Epunvelo Twv eMAEYUEVWY SELKTWV.
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5.4 Eloaywyn Asdopévwy oto NailsProject.

o va XpnoLUomoLoou e To AoyLopiko Nails eival avaykaio va kAvoupe compress
Ta apxeia .txt tou Web of Science kal émetta va to TEPACOUE OTOV LOTOTOTIO TOU
Tipoypappatog http://hammer.nailsproject.net/ omwc¢ paivetal otnv Mapakatw KOVA.

Create New Analysis Job

Analysis job name

example

Your organization (optional)
E-mail for processing completed notification (optional)

Select analysis type: nails literature analysis (default) or CPPAT patent analysis
NAILS  CPPAT

Input ZIP file
Choose file | Savedrecs (12).txt.zip

By using this tool you agree to cite our research paper on bibliometrics if you publish the analysis results. Use is otherwise free.

Please see the following article for further details: Knutas, A., Hajikhani, A., Salminen, J., Ikonen, J., Porras, J., 2015. Cloud-
Based Bibliometric Analysis Service for Systematic Mapping Studies. CompSysTech 2015.

Start analysis

@ LUT 2015

T€Aog matdape Start analysis kot mepipévoupe va enefepyaotouv ta Sedopéva Kal va pog
ETUOTPEYPEL TA ATIOTEAECOTO.
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6. MeAétn Nepintwonc: BIOOIKONOMIA KAI KA

6.1 Bloowkovouia

Ma tnv Stepevivnon tn¢ Bloowkovopiag cuMéEape ta dedopéva tng BLBAloypadiag,
amno 1o Web of Science, tng dekaetiog 2008-2018 yia tig Aé€eLg KAeLSLA bioeconomy, bio-
economy, bio-based economy, bio based economy ta omnola ta cuykevipwoape o Eva
opxelo oto omoio, péow Tou excel, analeidpOnkav ot emavaAPeLg oplopéEVWY Opwv. ITO
Tiivaka ¢paivovtol cuyKeVTPWTIKA Ta dedopéva KabBwg Kal o TEAIKOG aplBUog Toud.

AmnoteAéopata LETA
arnd analoidr Twv
AnoteAéopata | SutAoegyypadwv oto
npoypappoa excel.
BIOECONOMY 600
BIO ECONOMY 889
BIO-ECONOMY 171
BIO-BASED 260
ECONOMY
BIO BASED 506
ECONOMY
2YNOAO 2426 1369

Nivakag 5: AnoteAéopata avalintnong WoS
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escherichia coli

metabolic eﬂngineer‘ing
mechanicabproperties
lignin synthetic biology
cellulase

Photosynthesis ¢, est hiomass

micrgplgae industrial bigtechnology
methanol performativity
Foucault oy modification
Enzymes Bid nol . Knowledge-based bioeconomy - —
Gasification biocatalysis sustainable agriculture ecofpmy biopolitics
lignocellulose Bioproducts . <
bloreﬁnery . optimization finland
A, a0 > @ european union forestry biodiversity
lignocellulesic biomass anaerobic digestion biodiesel Ethanol
litical
fermilon er e political economy
biggoil biomass brazi -
 tast pyreysis , - bioeconomy
pyrelysis - ® bl%ls china
biochar biohydrogen exctraction Bigk @ | uncettainty
] iotechnology
| 10 I
ge LcAb ey renewableresourcesy
waste magagement 2 i
endlials @ sustalp::-;bmty - wood
. palicy
cnrcular‘anomy provdativey
woody biomass sustainable development innovation Do
Energ; %
Mfenewable energy agricuiture
resource efficiency Climate change oot Weurity ¥ e
miscanthus
green egonomy Energy policy epvironment

rural development

eco-economy

&VOSviewer
2012 2013 2014

Aiktuo 1: Bioeconomy Author Keyword, overlay network.
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jetabolic engineering

synthetic biolog
cellulase

forest biomass

Tricos gae industrial biotechnolog)

8 foucault Commodification
enzymes Mﬂ nol knowledge-based bioecs

blocatalysis Sustainable agriculture cnomy biopolitics

lignocelfulose
biorefinery optimization finland
ethanol european union forestry biodiversity
kellulosic biomass anaerobic digestion biodiesel
tical
fermentation emission political economy
bio-ail biomass
fast pyrolysis y
Pyrolisis catalysis  hydrogen Diofuels

biochar bichydrogen
biotechnology

et renewable resources

ste management sustainability
circular economy productivity

ppacey blomass sustainable development

renewable energy agriculture

e efficiency
food security BOVOINAaNce o qng

miscanthus

Aiktuo 2: Bioeconomy Author Keywords, Kernel width.
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mechanical properties

lignin

cellulase

enzymes

biocatalysis
cation
lignoceliulose

biorefinery

biogas

ulosic biomass anaerobic digestion

fermentation emission

bio-oil

fast pyrolysis
pyrolysis

hydrogen

biochar biohydrogen

waste mana

circular economy

woody biomass

resource efficiency

Aiktuo 3: Bioeconomy Author Keywords, Cluster density

life cycle assessment

synthetic biolo

forest biomass

m gae
SERETET industrial biote

performativity
foucautt commodification
dioeconomy oucau

bioethanol
sustainable agriculture biopolitics
optimization

finland

ethanol european union biodiversity

biodiesel

political economy

biomass

brazil

sugarcane

bioeconomy

biofuels

i biotechnology uncertainty
bioenergy

renewable resou

sustainability

productivity

innovation
sustainable development

africa
renewable energy
climate change

agriculture

food security BOVernance o ope

environment




Ytoug deikteg eigenvector centrality-degree centrality Tou Siktuou pag
ETUKEVTPWVOLAOTE(EKTOC Ao Tov 0po bioeconomy o omolog eival nén kateuBuUVOUEVOG amod
TOUG 0pOoUC TNG avalTnong Hag) otoug opoug biofuels, sustainability, agriculture, biomass,
biorefinery, biomass, bioenergy kaut circular economy. OL GUYKEKPLUEVOL, TTEPAV TOU OTL
gudavilouv UPNAEG TILEC TWV €V AOYW SELKTWV TAUTOXPOVA VONUATOS0TOUV TIG ETILUEPOUG
XPOVIKEC TLEPLOSOUG TOU SIKTUOU pag 6w apouataletat otov mivaka. OL 6pol circular
economy, waste management UOTEPOUV OTLC TIUEG TwV SEIKTWY EVAVTL TWV UTIOAOITTWY,
AOYw aKpLBWE TNG CUVTOUNG XPOVLKNG avadopdg Toug oto SiKTuo, amoteAolV OUWG OTOLXELD
TiPoBOANG 0TOo gyyUG HEAAOV TNG €EEALENG TNG BLOOLKOVOLOG KL WG EK TOUTOU KplveTal
avaykaia n avagpopa Kat n Stepelivnor) Tou .

2013-2014 Biotechnology, Biofuels

2014-2015 Biomass, Biorefinery

2015-2016 Sustainability, Life cycle assesment
2016-2017 Circular economy, waste managment

Mivakag 6: Opol SiktUou BLoolkovopiag ava £1oG.

O ouvbuaopuog Twy Tapanavw Siktuwy (1,2,3) pag Sivel otolyeia TOCO yLa to
mapeABOV tn¢ Blootkovopiag Kkal tnv epdavion TG LECO OTO UTIAPXOV LOVTEAO TTAPAYWYNG
000 KOlL YLO. TIAPOV KOl TLG LEANOVTLKEG TIPOOTITIKEC TNG OXETI{OEVEG JLE TO LOVTEAO TNG
KUKALKNG OLKOVOULOG.

Mo Se€odikotepn avaluon tnc Broowovopiag BA. Mapdptnua B.
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6.2 KukAwkr} Owovopia (Circular Economy)

To &iktuo tn¢ BLoolkovopLlag UTTOSELKVUEL OTL OTN cUyXpovn epdavilel avénuévn
OUCXETLON UE TO OXNHA TNG KUKALKNG OlKOVOULag. TL elval 0w n KUKALKA OlKovouia Kal
Tiola N ox€on tnNg Ke TNV Blootkovopia; Yinpée wg avedptnto oxnua to omnolio,
QVaNTUOOoOEVO TtapaAAnAa, NEBE yla KATIOLOUE AOYOUG VA OVTLKATAOTHOEL TNV
Bloolkovopia kal moleg cuvOnKeg uTtayopeucay auth Tn HetaBaon; AKoAouBel Tig
KaTteuBUVOELG TNG Bloolkovopiag, kal apa anoteAel e€EALEN TNG, 1 EPXETAL VO TTPOTELVEL
Sladopetikoug Spououg;

H kevtpikn 1&€a TG KUKALKIG OLKOVOULOG TIPOEPXETAL atd SU0 EVVOLEG TWV SEKAETLWY
1970-1980, tnVv Blounxavikr owoAoyia (industrial ecology) kat tov Blopnxoviko
petaBoAlopd (industrial metabolism), kot apa dev amoteAel kavouplo oXNUA WS TTPOG TNV
SUANYA Tou AAAQ WCE TTPOG TNV TPOOTIABELA EDAPLLOYNG TOU.

H Blopnxavikr owkoAoyio B€TEL WG AVTIKELUEVO LEAETNG TNV KUKALKN TTOpEia
(KUKALKOTNTA) TWV UALKWV KaL EVEPYELOG N OTtola ETMLTPEMEL TNV avadnuoupyia Tng puong,
Kal dpa tnv ecael Slatripnon tng, evw napdAAnia npoonabei va petadEépel kat va
epapUOOEL TIG AMOKTNOEIOEG YWWOELS OTO OLKOCUOTNHA TNG Blopnyaviag. Mo amAd, yio tTnv
Blopnxavikn oltkoAoyia TéAela avaAoyia anoteAel: N ¢pUonN wg TO LBAVIKO EPYOCTAGCLO 1 WG
davikn dtadkaoio UTIO To Tplopa TNG KN AMWAELAG TTOPWV KoL EVEPYELAC. Ma TV
Blounxavikn otkoAoyia, Baoika kepalala amoteAouy n Blopnxavikn cupBiwon Kot o
Blopnxavikog petaBoAlopoc. H B.Z mnyadet amno tov kAado tng BloAoylag Kal tnv oéa Twv
OUUBLWTIKWV oxéoswv apolBaiag wdeleiag oL onoieg avantiooovtal HETALY, HEXPL
TPOTLVOG, N CUVEPYATIKWVY 6wV Kal e€acdalilouv OTIC EMIPUEPOUC MAEUPEC TNV avayKaio
eVEpyeLa Kal UAN mtpog emuPBiwon. H petadopd tng béag tn¢ cupBiwong oto Blopnxoviko
kKAQSo pmopetl va petadpactel otn cuvepyaoia aveEAPTNTWYV | AKOUA KOL OVTAYWVLOTIKWY
ETALPLWV avVOPOPLKA LE TNV TTAPOXN TPWTIWV UAWV ) EVEPYELAG, TTPOG TO KOO CUUPEPOV.
Mta tétola ouvOnkn pmopel va anodeBel 8laitepa emwdeAng TG00 yLa TIG (SLEC TIg
£TALPIEG, OL OTIOLEC AVANTTUGOOUV CUVEPYATIKEC OXECELG TIOU UIOPOUV adeVOG va
BonBrioouv otnv appAuvon kot Etepwv Stadopwv, apeTEPOU CUUBANAOUV 0T GUVOALKN
BLwoludTNTA KoL OTNV OPTLOTEPN EKUETAAAEUON TWV SLOBECIUWY TTOPWYV, OL oToiol akPLBWS
Oev amoTEAOUV KT A TWV ETALPLWY AAAA TOU KOWVWVIKOU GUVOAOU, Kal €T0L va cUUBAAAOUY
OTNV OLKOVORLLKN KoL TIEPLBAANOVTLKA EUNUEPLA TWV KOLWVWVLWV OTLG OTIOLEG AUTEC OVIKOUV.

O Blopnxovikog petaBoAlopoc, o onoilog mpotadnke to 1988 amd tov Robert U. Ayres,
£€AKEL TNV KATaywyn Tou amnod TNV ¢pUaoLKr onpacio Tou HETOBOALGOU OTOV OpYaVIOUO,
6nAadn To avaykaio cUVOAO TWV UNXAVIOUWVY EVOG KUTTAPOU OL OTIOLOL TOU ETILTPETOUV VAl
Seopevel kal va aflomolel Katd TPOmo BEATLOTO TNV TAPEXOUEVN UAN KOl EVEPYELA LE OKOTIO
TNV avamnapoywyr tou. H petadopd Tou vonuatog otn Blopnxavia, cnpatodotet tnv
€€ENLEN TNC pUONG TNG Mapaywykn ¢ dtadlkaoiag o ToUElG oL omoiol apdlofntouv Tov iblo
TOV XOPAKTAPA TN TOPAYWYNG WE TTPOG TNV AN TpovoLla yLa TV emavplov dlatrpnon
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TOU KOlL TTPOTELVOUV TNV enévduon otn yvwaon 6cov adopd tnv oALoTIkN enidpacn Twy
TIOPWV OTO KOWVWVLKO yilyveoBal Kal Tnv mpayuatiky 6€on Tng mapaywyng 0 OXEoN LE TOV
EUPUTEPO KOLVWVLKO XWPO OTOV OTOL0 EKEIVO OVAKEL.

H kukAwr) otkovopia (K.0), dpa, épxetal va onuatoSoTroeL éva oVTEAO SLaPOPETIKO
TOU TPoUTApXOVTOC Kal To omoio Slaxwpilel cadwg Tn BE0n TOU TOGO ATO TN YPOUULKN
TIapoywyLkn Sladikacio 600 Kal anod HETAYEVECTEPEG PUOULOTIKOU-UEPLIKWG EMEUBATIKOU
TUTIOU EVEPYELEC OTWG N avakUKAwon. Kupla lakplon ¢ eivat OTL evw N avakUKAWON
opllel pla povoonuavtn enavaypenolLonoinon umoBabUIoUEVWY TTOLOTIKA I} LEPLKWG
aglomotnpuévwy UALkwy n K.O eotidlel og “Babuideg aflag” UAKwY Ko CUCXETIIEL TNV
Xpovikotnta kabe Siepyaoiag (cascading principle) pe mMOLOTIKA-TIOCOTIKA dedopéva AWV
Slepyactwy Kal dnuloupyel cuvOeta, aAANAO-EEQAPTWHEVA XPOVIKA KOL TTOCOTIKA-TIOLOTIKAL
KUKAWKQ emtimeda mapaywync. H K.O anotelel ecwteptkn Stadikaoio evw n avakUKAwaon
e€wtepikn e mpolmoBETeL SnAadn tnv LMaPEN Hlag eEWTePLKNG oxéong-aAAnAemniSpaong pe
Slapopetikol TUTIOU Slepyaoieg amo KELVEC TIC OTOLEC MPWTEVOVTWCE TIPONABE TO UAKO e
amoTEAEOUO VA SNLOUPYELTAL EVOl KEVO EKUETAANEUONG, Eva SLOLPOPETLKO XPOVLKO 1
TPOTIKO eMinedo mapaywyng KoL Apa va EMEPXETOL TOOO N MOLOTIKA urtofaduion Tou 66o
KaL N mapaywyn “pun xpnotiwyv” uALKwy, arnoBAfTwv.

LINEAR ECONOMY

RECYCLING
ECONOMY

CIRCULAR
ECONOMY

E s rpe i

Ewova 2: Ixnuatikn dtadopomnoinon tng KUKALKNG otkovopiag. Mnyn: Plan C

AvTB€Twe n K.O gotidlel otnv MPOocapHOYH TWV EMIUEPOUC TIOPAYWYLKWV
SLadLKOOLWV E TA OPLOUEVA TIOLOTLKA KL TIOOOTIKA eTtineda, Ti¢ “Babuideg aiag”, Twv
UALKWV UE QTTOTEAECUA TNV TIPOCcapoyn TwV UALKwV otn Stadikaoia kat tng dtadikaciag
oTa UAKA.
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BIOLOGICAL CYCLE IN THE
CIRCULAR ECONOMY

production
food, plants

enrich
organic

resources @

biofuel

recover

rOr g 0

production B
biobased
N 7 products biobased
organic  biogas organic & gEit
materials synthetic
materials
separation
& recycling

bio-waste
& biomass

consumption of food
& use of green goods

separate
collection

Ewkova 3: BloAoywkot KUKAOL TG KUKALKAG otkovopiag. Mnyn: Compost Network.

6.2.1 Opla KukAtkn¢ Owkovopiag

MapoAn tnv Baputnta nou divetat, and tnv K.O, oe oxéon pe tnv omoudalotnta

S0unoN¢ evog asldpopLkol CUCTIUATOG TO OTtolo Ba Umopel va avamapayel, TPAKTLKA, TOV

£0UTO TOU SEV UTIOPOUE VO TTAPOYVWPILCOUE TOL GNLLOVTLKA OPLA TOL OTIOL0L £XOUV

eMmonUavOel katd KopoU ¢ amd MANBwWPA LEAETNTWY KOL TOL OTIOLOL CUYKEVIPWVOUV OL J.
Korhonen, A. Honkasalo kat J. Seppala (2017) oto keipevo toug Circular Economy: The
concept and its Limitations énw¢ mapouaotdaovrtot mapaKkATw.

Thermodynamic limits

Cyclical systems consume
resources and create waste and
emission

System boundary limits

Spatial: problems are shifted along
the product life cycle

Temporal: short term non-
renewables use can build long
term renewable infrastructure

Limits posed by physical scale of the
economy

Rebound effect, Jevon’s paradox,
boomerang effect.

Limits posed by path-dependency and lock-in

First technologies retain their
market position despite of in-
efficiency

Limits of governance and management

Intra-organizational and intra-
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sectoral management of inter-
organizational and inter-sectoral
physical flows of materials and
energy

Limits of social and cultural definitions e The concept of waste has a strong
influence on its handling,
management and utilization

e The concept is culturally and
socially constructed

e The concept of waste is always
constructed in a certain cultural,
social and temporal context and
this context is dynamic and

changing

Nivakag 7: Opla KUKALKAG OLKOVOuLia.

Elval onpavtiko va Tovicoupe OTL Ta Opla ou TiBevTal yla TNV KUKALKN OlKovouia
amoteAouv otabepd opla yla to oUvVolo, oxedov, TnG avBpwmivng Spaoctnplotntac. H
KPLTLKI) OTNV KUKALKN OlKOVOpLa, BACEL Twv opilwv Tou TiBevtal o€ autrv, Sev umopei va
yivel o€ oxéon pe 1o L6AVIKO aANG e To Se6OUEVO KOl TO EPLIKTO. Ta OpLA TNG KUKALKNAG
olkovopiag, meplopilouv onotadnnote popodn eixe, €xeL n Ba eixe oto PEANOV TO EKACTOTE
OLKOVOULKO HOVTEAO KOl AP0 0TO CUVOAO QUTWV TWV HOVTEAWV odeiAeL va KplveTal.

6.3 Kowvn Aypotikr MoAttikn

To 6iktuo tng KAM (CAP) mpoékude amod tnv avalntnon “Common Agricultural
Policy”, 2008-2018 ue neploplopod otig Eupwmnaikég xwpeg kabwg BéAape va cuUAEEOUE T
anoteAéopata tnG BLBAloypadiag tou yewypadlkol Xwpou oTo omoilo epapuoleTal Apeca
N ev Aoyw moAttikn. To diktuo dnuioupyndnke amo 1018 povadikd anoteAéopata.

2011-2012 Decoupling, Scenarios, Direct Payments,

2012-2013 CAP reform, Sustainability, multifunctional
agriculture

2013-2014 Biodiversity, rural development, ecosystem
services

2014-2015 Greening, land management, conservation

Nivakag 8: Opot diktuou KA ava £tog.
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Onwc nepuévape Baoet tng pebodoloyiag, mapatnpoU e OTL Kuplapyxol OpolL avd
XPOVLIKEC TEPLOSOUG £lval EKEIVOL TTOU aVTATIOKpivovTaL 0TV KateuBuvon Tn¢ EKAOTOTE
Loxvouoag popdng (BA.reforms) tng K.A.M. Etol, péxpt 1o 2011-2012, Stdotnua Katd 1o
ormoio Atav o oL n avabewpnon Fischler, kUpLog 6pog eival to decouplinge n anedaptnon
TWV XPNHATIKWV EVICXVOEWV Ao TUTTO f} TTOCOTNTA MAPAYWYH G KATIOLOU BacLKoU
EUMOPEVMATOG, aAAA BAceL TponyoULEVWY eVioxUoewv. EmutAéov, n ev Adyw avaBewpnon
HETAPPUOULOE TIG ApeoeC TTANPWHECG (direct payments), e€aptwvtag TG anod tnv MoAAAmAn
CUUPOPpdWON, TWV EVOLADEPOUEVWY, LUE VOULKA TIPOTUTIA TWV TOPEWV TEPLBAAAOVTOC Kall
aopaAelac tpodipwv Kot Iwwv.

‘Enewta, ano tv avabswpnon tou 2013 kal EMeLTa, TNV AEYOUEVN KAl «green
reform», mapatnpol e oto diktuo tng K.A.M to oAoéva kal aufavopevo eviladEpov tng o
bio-topeic kat otolyeia 6nwe Blwaotpotnta, BlomokiAotnta Kat Statrpnon.
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6& VOSviewer

Aiktuo 4: CAP Author Keyword
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6.4 Kowvr) Aypotikn MoAttikr) & Blootkovopia

Mapakdtw, Ta ONOTEAéOHATA Twv TMopomdavw avalntnoewv, MEOW TOU
nipoypappatog excel, éywvav éva eviaio apxeio amnod to onoio npoékuPe to SikTUO TO OTOLO
amelkovilel TNV oxéon HeTall Twv OSUO Opwv. IToug Opoug oL omoiot &pouoav
Stapeocohafntika petafl twv Suo Keviplkwv evvolwv (CAP-bioeconomy) peAETOAUE TOUG
Seikteg B.C' kat C.C' woTe va EMIKEVIPWOOUUE TO evlladEpov HaG O EKEIVOUG OL omoliol
glyav TG HEYOAUTEPEG TIUEG TWV €V AOYw SelKTwY Kot apa matlov Kaboplotikd poAo otnv
uetadoon mAnpodopiag oto Siktvo. H avtalayr) mAnpodopiag mou avadépoupe Sev
UTIOVOEL Karmola Betik) [ apvnTiky atlwdn oxéon petafy twv Vo, aANd Ttoviletol wg
YEYOVOC KON G avadopdg Mpayua To onolo onuaivel OTL N mpoomnadela yla to Eemépaoua
TWV avTlpwvIwy peTall tng K.A.M pe tnv Blootkovopia odeilel mpwTtiotwg va emikevtpwOel
OTOUG OPOUG aUTOUC KaBw¢ n PBEATIOTN Asttoupyia Twv U0 KEVIPLKWY OPpWV OE QUTOUC
onuaivel kat BEATLOTN Aeltoupyia TOu SIKTUOU GUVOALKAL.
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{;& VOSviewer
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gender

livestock uncertainty
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Aiktuo 5: CAP-Bioeconomy, Author Keywords.

61

2016



NODES B.C c.C
BIOFUELS 0,107 0,726
AGRICULTURE 0,046 0,663
BIOMASS 0,046 0,657
SUSTAINABILITY 0,045 0,643
BIOENERGY 0,040 0,639
PRODUCTIVITY 0,003 0,552
POLICY 0,038 0,611
EUROPEAN UNION 0,036 0,627
CLIMATE CHANGE 0,022 0,616
LAND USE 0,026 0,611
INNOVATION 0,002 0,552
FOOD SECURITY 0,004 0,556
GOVERNANCE 0,006 0,570
SUSTAINABLE 0,011 0,595
DEVELOPMENT

BIODIVERSITY 0,026 0,622
RENEWABLE ENERGY 0,007 0,570
POLITICAL ECONOMY 0,001 0,531
GERMANY 0,005 0,543
RURAL DEVELOPMENT 0,012 0,595

Nivakag 9: Betweeness Centrality, Closeness Centrality of Intermediates.

Ao toug Tpeic kUpLoug 6poug (biofuels, biomass, agriculture) kavoupue
avalntnon oto WoS téco yla tov 0po “CAP” 600 kal tov 6po “BIOECONOMY” ue emumAéov
Tieploplopd “AND” kal kaBe popd £vav armo Toug MEVTE OPOUC. Ta OTMOTEAEGUATO TWV
6e6opévwy TwV avalnNTROEWV MOPOUCLATOVTAL OTOV TIAPOKATW TIVOKAL.

“AND” BIOECONOMY CAP
BIOFUELS 121 33
BIOMASS 197 34
AGRICULTURE 60 555

Nivakag 11: Kupla apBpa Brootkovopiag-KAM pe Ttoug KUPLOUG OPOUG.

ITn ouvExela emetepyaotnkay oto mpoypappa NAILS yla Tov EVIOTIoUO TG
BBAloypadiac pe TNV, Ewg Twpa, HeyaAUTepn Baputnta. H ouykekpluévn Stadikaoia, £ywve
yLOL VO EVTOTILOOU LE TOV POAO KOl TNV OTIOUSALOTNTA TWV TPLWV KUPLWV EVOLAUECWY KOUBWV
(intermediates) otoug 6U0 KevTplkoUC TOAOUG, avayvwpilovtag TNV avaykoloTnTo EVOG
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ouuBLBacpou Twv dUo oxnuatwv o omoiog dev Ba Biyel TNV AUTOVOUN AVATITUEN KAVEVOG EK
Twv dvo.

6.4.1 Biofuels

Me tov 6po Blokavoilua (biofuels) avadepduaote ota, mapaywya ano Blodoykn
mpwTtn VAN, KaUoLUA UYPNG 1 agplag Lopdrg Ta omoia XpnoLLomoLloUVTaL OTLG LETOPOPEC.
Xwpilovtal og T€00epLG (4) BAOIKEG KaTNYOPLEG TwV OTtolwV N SLAKPLON EYKELTAL OTNV
Tipo€AeVON TG BLOAOYIKNG TPWTNG UANG KABwWG Ko 0To TPOTo Slaxeiplong kal emefepyaoiag
™¢. (www.agroenergy.gr)

TNV MpWTN Katnyopia, ota Blokalolpa mpwTng YEVLAG aviiKouv To Blovtilel, n
BloatBavoAn, to Bloaéplo Kal to TEAAETC/ UMPLKETTEG. OL KUPLEG TINYEG TIPOEAEVOHG TOUC
elvat avtiotoya ta dutika EAata kot Ta {wika Alnn (m.x eAatovxol oTopoL), Ta GAKXAPO KOl
TO AUUAO (1. OTIOpOL SNUNTPLOKWY, COKYXAPOTEUTAQ, OAKXOPOKAAAMO), N ardoBANTN KoL
uTtoAAeLppaTikn Bropala (m.x aypotoBLlopnxavikd Kot AAAQ opyavikad amoBAnta) kot n
otepen Bropala (m.x yewpyka, Saotkd umoAAeippata). Ztnv SeUTeEPn YeVLIA BLOKAUGILWY
avnkouv to Blovtilel, n BroatbBavoin, n Bropebavoln, to Bloldpoyodvo, To Bloagplo, To
a€plo ouvBeong, To ouvOeTIkO (FT) vtilel, To mMpAowvo VTileA kat n ocuvBeTikn knpolivn.
KUpleg mny£g toug Ta amoBAnTa Kot UTTOAAELUUATIKA GUTIKA EAata Kal {wikd Alrn (.
oAgiveg, anopAnta odayeiwy, Ta KUTTOPLVOUXA PUTA KoL TTPWTESG UAEG OL OTtoLEG eV
XpNolpomolouvTaLl yla aition Tou mAnBucopou (. x ayplaykvapa, yAuko oopyo) Kabwg Kal n
amoBANTN Kot UTOAAELpOTLIKA Blopada (M. YEWPYLIKA apampoiovTa, aypoToBLopnXavika
Kol GAAQ opyaVIKA armoBANTa, 0OTIKA amoBANTa Kol anoppippata). ZTnv TPt Yevia
avrkouv ta BlovtileA, To cuVBETIKO ) pacoLvo vtileA, n Bloalbavoin, To Bloagplo K.a Kat
QITOTEAOUV TTAPAYWYA KOAALEPYELWV UEYAANG OTPEUUATIKAG anddoong Omwe Ta
uikpodLkn(aiyn) evw otn T€TapTn yevid to Bloidpoyovo, to Blopebavio, Ta cuvOeTIKA
Blokavopa K.a, Ta onola mpoépyovral ano Bopala vPnAng Séopsuong Stofetdiou Tou
avBpaka ( CO, ).(www.agroenergy.gr)

ZtnVv e€eAIKTIKN TTOpEia TwV BloKaUCipwy propoU e va dlakpivouue técoepa (4)
enineda Twv omoiwv oL eMUEPOUC LETABOAEG amavtave o€ tpia (3) KevTpka {ntpata. Zta
BlokaU oA TPWTNG YEVLAC OL EVEPYELEC TtEpLOpilovTal oTnv dladopeTikn alomoinon Twv
UTTOLPXOVTWV TIOPWV TIPoC SLaBeor) Toug oTNV Mapaywyn BLOKAUGIMWY, EVW 0TNG SeUTEPNC
otnv aflomoinon twv mopouc oL omoiot ev aflomolovvtal yla oition. Kata tnv tpitn yevia,
oToxeVETAL N aUENON TNE TAPAYWYLKOTNTAC TNG SlabBEatung, mpog evepyeLakn aflomoinon,
KAAALEPYOUEVNG EKTOLONG EVW OTNV TETOPTN YEVLA UTIELOEPXETAL TO BEA TNG SETELVONG
Tou mAeovalovtog dlogeldiou Tou avBpaka péow Slepyaciwv moapaywyns Blokauoipwyv
apvNnTkou dvBpaka pe yew-amodnkevon ( CO,).
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Napaywyn
Biokauoipwv anod

UAeg

SLOBETIUEG MPWTES

Xpfon no@Twy
UAQV Tou dev

oltion

aklonolovral yia

“( Food Vs Fuels

AUEnon g
anddoong
napaywyneg Twv
NEWOTWYV UAGY

Efficiency Vs
Sufficiency

Climate Change

AvarrruEn Blopdlag

UE QUENUEVN
déopeuon CO2

Ewkova 4: Ztadia e€€AENG Twv Brokavopwy. Mnyn: Wia enefepyaoia

Zuvdilalovtag, Aoutov, TNV Iapanavw oxXNUOTONolNoN HE TG CUYXPOVEG
KateuBuvoelg TOoo TG Blookovopiag (sustainability, circular economy) 6o kat tng KAM
(biodiversity, greening) dtakpivoupe pia copry CUUITAEUON TWV SUO TOUEWV LECW HLOC
HETAPBAONG amd TTOCOTIKA OE TIOLOTLKA KpLTrpla asldopiag kal tautdxpovn eykKataAewn ng
povodidaotatng B€ong yla olkovopLkn peyéBuvon (growth).

Ta BlokaU oL, AVOTTTUCCOUEVO O CUUGWVIA E TIG CUYXPOVEG KATEVBUVOELG
™N¢ BLootkovouiag TaUToXpOVWE EKMANPOUV TIC 0TOXEVOELG TNS KAM SnULoupywvTog pLa
apdlpovooiuavtn, dtapecorafntiky, oxEon HETALL TwV SUO KEVIPLKWY EVVOLWYV OTIWG

daivetal oTo MapaAKATW CXUA.
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TECH GOALS

EVOLUTION EVOLUTION
OF OF CAP
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(the 'MacSharry'
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(the Fischler reform
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(the 2013
reform "green
payments”)

AvarttuEn Blopdlag
LE QUENHEVN
Séopeuon CO2

Ewkova 4b: Zxéon Biofuels-CAP. . MnyR: 1bia enefepyaocia

6.4.2 Biomass

Q¢ Blopdla opiletal n UAN BloAoykng(opyavikng) mpoéAeuaong Kot tepAapBavel
OTIOLOSNTIOTE UALKO TIPOEPXETAL AUETA N EUPEDTA ATIO TOV PUTIKO KOOUO. MO CUYKEKPLUEVQ,
0€ QUTAV evtdooovtal Ta GUTLKA Kal Saolkd urtoAgippata (kavoofula, kKhadodeuata,
axupa, mplovidia, KAT.), o Iwika anoBAnta (kompld daxpnota aAlevpata), Ta puta
EVEPYELAKWV KOAALEPYELWV KOOWE EMMIONC KOL TAL OLOTLKA ATOPPLUUOTO KOl TO UTIOAEL T
™¢ Bopnxaviag tpodipwy, TNG aypoTIKAG Blopnxaviog Kot To BLoamolkoSoun oo KAAGuo
TWV 0OTLKWV QMOPPLUUATWY. (Www.agroenergy.gr)

H KAN, péow Twv HETAPPUBUIcEWVY TWV TEAEUTALWV ETWV OL OTIOLEC HETERBAAAQY
TOV XOPOKTAPA TNC AYPOTIKN G Tapaywyns (kat apa moapaywyng Blopalag) and moocotiko ot
TIOLOTLKO, AELTOUPYNOE AVOOTOATIKA 0TNV aUénon tng mapayopevnc Blopalog n omola
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amoteAovoe mPwTtn UAN o€ Kaipleg Slepyacieg tng Blootkovouiag Kal dpa TEPLOPLOTLKO
TIapAyoVvTa 0Tn oX£on UETatL Twv SUo Sopwv.

Problems
Solved

(s

Problems Problems

2]
i3

Food Crops Food Vs Fuel

Food Vs Fuel

£

Waste(Evaluation) Waste managment

Y Y

Energy / Biofuels Waste

Before After
Ewova 5: Aadopeg Xprong yng. . Nnyn: dia enefepyacia

Bio-Energy (%) raise

|

|

1

|

1

|

I

1

|

1

Food Vs Fuel 1
|

|

|

1

|

|

|

Energy |
1

'

Bio-Energy (%) reduced

I I
| |
i |
| I
I I
I |
I I
' I
I Biomass Crops Food Crops I
I I
I I
I |
I I
i I
| | Waste Management
¢ I

H cuyxpovn mpooéyylon oto mapandavw {Atnua BEAeL TNV peTaBoAr tng €vvolag Tou
anofAnTou, and napanpoiov To OO0 AMALTEL amoKaTaoTaTkr dlaxeiplon, o Tpododotn
Blopalag mpog ekpetaAAeuon . Mo Tov Adyo auto mapatnpeital pia dtapkng avénon tng
Saowkn g yewkaAuyng oto ouvolo tng StaBéaiung yng (dtaypappa ) kabwe ta daon Spouv
OUVEPYOATLKA OTLG OTOXEVOELG TNG BLootkovopiag kat tng KAM toco oto {NTnua tng avénong
™¢ dtabgoung yng, yla evepyelakn aglomoinon, Blopalag(xwpic emBapuvon otnv
napaywyn tpodng) HEow NG GUOLKAG AVAKUKAWTIKAG Stadlkaciag Twv opyavikwy
(vekpa dUANa, kKAadLA, KATT.) 600 Kl 0TO {NTOULEVO TNG SECUEVONG TOU TTAEOVATIOVTOG
Slo€elbiov Tou avBpaka (Blokavolua TETaPTnG yeviag). (www.agroenergy.gr)
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Forest - Share in Land area (%)

1994 - 2014
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Awdypappa 6: Mocootd Saokng KaAAvung eni cuvoAou StaBEoung yne.
Wood fuel + (Total) Production Quantity in European Union + (Total) 9
1993-2017
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=~ European Union
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Awaypappa 7: Nopayopevn moootnta BLOKAUVOIHWV HE TpwTn UAN to §UAO.

EriumAéov, n av€avopuevn epmopeupatikn agia twv Blokavoipwy EuAeiag ot
ouvdlaouo pe tig mpoPAEYPeLS yia Slapkn avénon Tng SactkAg Xprong yng amoteAouv
KLvNTPO BLWOLUNG OLKOVOULKAG Kat teptBaAlovTikn avamntuéng tne E.E.
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MtOE
160 A

140

120

b,

EU-22 EU-14 EU-8 EU-22 EU-14 EU-22 EU-14

2010 2020 2030
B Short rotation forestry and perennial grasses O Crops for ethanol
[J Crops for biogas W Oil crops

[ Crops for ligno-cellulosic ethanol

Awdypappa 8: AtaBoiun yn ywa napaywyn popaloag. mnyn: FAOSTAT
6.4.3 Agriculture

Ta tedevtaia xpovia, otov xwpo tn¢ E.E, mapatnpeitatl umoxwpnon tng
YEWPYLKAC YNG 0TO cUVOAO TN SlaBéaiung aAAd Tautoxpovwe avénon TG00 TG
TIAPOYWYLKOTNTAC OO0 KAl TNG AMoSOoTIKOTNTOG TNG KAAALEPYOUEVNC YNG. AUTO €XEL OOV
QMOTEAEOHO TNV AUENON TNC EUMOPEU LATIKNC A€lag TWV YEWPYLIKWY TIPOIOVIWV OF
ouvduaouo e TNV e€aoPAALon TNG EMAPKELAC TWV TPOPiUwY AN Kal TNV HElwon TwV
EKTIOUTIWYV TOU SLo€eLdiou Tou avBpaka.

Agricultural area - Share in Land area (%)

1994 - 2014
50
.\.‘_._—.__-.
47.5 __'\.
\.
= e
.“—-o—.___.
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—.—_,
——e—e_
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FFFTE T T S

-e- European Union

Awaypappa 9: MNoocootd Mewpykng yng o cUVoAo SLtaB£oung yng.
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Added (Agriculture, Forestry and Fishing), Value US$, 2005 price
in European Union + (Total)

1996 - 2016
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o
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-e- Furopean Union
Value USS$, 2005 prices
Value Added (Agriculture, Forestry and Fishing)

Awaypappa 10: Mpooti@épevn agia (Agriculture, Forestry, and Fishing).

Food supply in European Union + (Total)

1993 - 2013
3500
= .
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=
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-e- FEuropean Union
Food supply (kcal/capita/day)
Grand Total

Awdypappa 11: NpopnBOsia Tpodrg otnv E.E.

To yeyovog auto eppnveleTal amo tnv ouvexn dieioduon tng Blotexvoloyiag
oTNV aypOoTLKN Ttapaywyikn dtadikacia. H Blotexvoloyia pmopet va mpoodEpel BEATIWHEVEC
KAAALEPYELEG HEOW SLadIkaoLwV xaptoypddnong Kal ETUAOYNRG CUYKEKPLUEVWYV YoVISLwY UE
OQUTTOTEAECHO VAL UTTOPOUUE va LAAUE TTAEOV yLa gene-specific crops yeyovog To omoio dev
ATav ePLKTO va YIVEL Ta Ttponyoupeva xpovia. KAt TEtolo elxvel OTL 0 GUOXETIONOC TwV dU0
Sopwv Ba prmopouoe va yivel and tnv mpowdnon kat avamntuén tng agrobiotechnology, tng
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Snuoupylag evog mAaloilou ou Ba ETUTPEMEL TNV AUEDH KOl ATTOTEAECUOTLKN EPapuoyn
TWV aypoPLoTeXVOAOYIKWY EQAPHOYWV HECW TNEG AAANAETIOpAONG TNG EPEUVNTIKNG UE TNV
napaywykn dtadikacia. H aAnAemnibpaon autn, yla va eivat emtuyng, odeilel va

Aettoupyel apdidpopae H Blotexvoloyia dev apkel va Asttoupyel wg o Tpododotng
OYPOTIKWYV KALVOTOMLWY, TIPETIEL VA UITOPEL va AQUBAVEL ATIO TNV AYPOTLKH TTapaywyr T0C0

TOUG TTOPOUC OO0 KOLL TOV XWPO YLa VA UIMOPECEL va avantuxBel. To mapandvw cevAapLo otnv

davikn Tou popdn BEAEL TNV yewpyla Eva avoLKTO, TTAPAYWYLIKO OE TTIOPOUG Kol LOEEG Kal

KOLVOTOHO €pYAOTHPLO.

200

150

Area in million hectares

25

134

114.3
102

90
81

67.7

2003 2004 2005 2006 2007 2008

2009

2010

1815 1797

160
148

2011 2012 2013 2014 2015

185.1

2016

Awaypappa 12: EKUETAAAEUOH YEVETIKA TPOTIOTIOLNUEVWV KOAALEPYELWV TIAYKOOULWG QIO
10 2003 £w¢ to 2016 (0 eKaTOppUpLA EKTApLa). TnyR: FAOSTAT
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Emissions (CO2 equivalent), Agriculture total + (Total)

1990 - 2016
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350k
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-e- European Union
Emissions (COZ2eq)
Agriculture total

Source: FAOSTAT (Oct 22, 2018)

Awdypappa 13: Ekmopnég CO, otnv Mewpyia.
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7. Zuumepdopata

Ta cupmnepaopata tng epyooiag kvibnkav oe Vo Bactkoug afoveg. Katd mpwTtov,
avadoplka He To oxnua TS Bloolkovopiag pmopéoape va Stakpivoupe tpia (3) enineda,
TapeABOV mapov Kat LEAAOV.

NapeAOAv: To oxnua tng Blootkovouiag Snuioupyndnke kal e€eAixBnke ota mAaiola
TOU UTIAPXOVTOC YPOUULKOU-CUUPBATIKOU LOVTEAOU TOPAYyWYHG WG EVOANAKTLKI TIPOOTITIKN
OTLG TEPLBAAAOVTLIKEG, KOl EVOEXOUEVEG OLKOVOULKEG, AVIoOpPOTIieg Kal adlE€oda og axéon
LE TO TEMEPOOHUEVO TWV PUOLKWYV TTOPWV TOU TAAVNTN. Elval XapaKTNPLOTIKO TO YEYOVOG OTL
Sev ntav n Bloolkovopia n omoia epnupe Kat eEEALEN TOU OPOUC OXETLIOUEVOUG ME TN PBlo-
evépyela ald to avtiBeto onwg £€6el&e n avaiuon pag (Siktua 1,2). H otpodr mpog tn
Blootkovopuia akoAoUBnoe To BLoAoyLkd VOO cUUdWVA LIE TOV OTIOLO, | CUCCWPEUON
HKPWV, 0AAQ OUCLWEWYV, TTOCOTIKWVY HETABOAWV MLPEPEL TIOLOTIKEG HETABOAEC. Katd
TIAPOLOLO TPOTIO, N CUCCWPEUCT HLKPWYV, OUCLWOWYV, TEXVIKWVY LETABOAWV KATA TNV €EEALEN
NG Texvoloylag Bloevépyelog-Blokauaipwy enédepav TOV EMAVATIPOCAVATOALOUO TOU
TIOPOYWYLKOU CUOCTAHOTOG GUVOALKA TIPOC KATL VEO® TO OTIOL0, S1ATNPWVTAG XOPAKTNPLOTIKA
TO OMoLlaL VOl HaG ETILTPETOUV TN CUOXETLON TwV SV0 Hopdwv(TpoyeveéaTtepn-olyxpovn),
TIEPLEXEL OTOLXELQ TA OTIOLA VAL TOU EMULTPEMOUV VA AUTO-XapakTnpiletal wg pLllka véo.

Napov: H onuepivr) opydvwon tng Brootkovopiag Ba pmopouaoe va BewpnBel otL dpa
oe téooepa (4) Baowka emnineda (Siktuo 3): Energy Demand, Land Demand, Governance,
Interaction with other schemes. 6nwc¢ autd napouotdlovial CUYKEVIPWTLKA OTOV TTAPAKATW
niivaka.

Energy Demand Land Demand Governance Interaction
s Biorefinery « Sustainability * Bioeconomy ¢ Circular
* Biomass * Biotechnology ¢ Industrial cconomy
s Biofuels s Agriculture biotechnology *  (Green
* Bioenergy « Policy = Biopolitics economy
¢« Metabolic
cngineering

Mé£MNAov: To Siktuo Overlay Tng avaAuong pag (diktuo 1), To onolo €LoAyeL ThV
TLAPAETPO TNE XPOVLIKAG EEEALENG TWV OpwV, €6€L€e OTL 0TN cUYXpPovN Hopdn TNG N
Bloolkovopia cuoxeTileTal Eviova UE TO OXAMA TNG KUKALKAG olkovouiag. Ta dUo oevaplo
TIOU TIPOKUTITOUV €lval €ite OTL N BLOOLKOVOULA, ATTOTUYXAVOVTOG VO ATTAVTOEL OTA
ouyxpova {nTnuoata, Telvel va petallayxBel o KUKALKA olkovopia (Székacs, 2017) eite otL
Slepeuvartal éva nedio ouvepyaoio HeTatl Twv SUO oXNUATWYV. 2To SEUTEPO CEVAPLO, O
ouvlUAOHOC TNE PLO-KEVTPLKAG TIPOCEYYLONG TNG TPWTNE UANG ard MAEUPAG Blootkovopuiag
LE TNV KUKALKN TTPOCEYYLON TIOPAYWYIKWV-KOTOVAAWTIKWY SLEPYACLWY TNEG KUKALKAG
olkovoulag avolyel éva véo mapaBbupo Staldyou mpog £va LOVTEAO KUKALKAG BLOOLKOVOULOC
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To omoio Ba e€aheidel TOGO TNV YPAUULKOTNTA TOU UTIAPXOVTOC LOVTEAOU OCO KOl TNV
€€APTNON) TOU QIO [N AVAVEWGCLUOUG TTOPOUG.

‘Etol edv BEAape va Swoou e €va SUVAULKO opLopo TG évvolag Tn¢ Bloolkovopiog autog Ba
Atav:

“Eva 8LapkwG LETAAAOCOOUEVO, BECULKA OXESLAOUEVO, OLKOVOULKO OVTEAO TOU OToiou
TO0O0 N mepBarAovTikr) 000 Kal N oLKoOVOuLKA Blwaoluotnta Baciletal otnv
«QAVOVEWOLLOTNTA» TWV BLOAOYLKWYV TTOPWV KoL TOU oTtoiou n popdn eivat dppnkta
ouvbebepévn e ta SLadopeTIKA EMiMeSA WPLLOTNTAG TNG TEXVOAOYLAG. »

Kata Sevtepov, avadoplkd e ta nedia cuv-enipporng Twv Vo opwv (Blootkovopiog-
KAN) Blokavoipa, Blopdla, yewpylo mapatnpoUE OTL KOWVOL TTAPOVOUOOTEG KoL OTOUG
TPELG TOUELS elval n BlotexvoAoyla, Kol TO EMIMESO AVANTUENC TNG, OE CUVSLOOUO UE TNV
HEPLUVA YLa T SOOLKA OLKOOUOTHLATA TOL OTtola UrmopoUV vat SOUAEPOUV CUVEPYLOTLIKA
TOOO TMPOC TG OUYXPOVEC TAOELG TNG BLOOLKOVOULX WG cUCTHHATA UNSEVIKWY amoBANTWV Kal
TLAPOXOL IPWTNG UANG, 00O KOL TTPOG TN cuyxpovn popdn tng KAM Kot Tng «mpacivng»
otpodng TNG.

Ta SaoLKA 0LKOCUOTAHATA UToPoUV va CUUBAAAOUY KOBOPLOTIKA, OTIWG
dAVEPWVEL TO MAPAKATW SLAYPAUU, OTNV PElwon Twv ekmopnwy Slofeldiou Tou avbpaka
Kal apa vo cupBaiAouv otn aslpoptkn meptBarlovtiki Slaxeiplon, n omoia amoteAsl Kot
katevBuvon tng KA.

Net emissions/removals (CO2 equivalent), Forest land
1990 - 2015
-300k

-400k ™

-500k \

gigagrams

-600k
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

-e- European Union
Net emissions/removals (CO2eq)
Forest land

Awdypappa 14: Ekmopnég CO, 010 Sa0LKO OLKOGUOTNHA. ninyn: FAOSTAT
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T€Aog, oTouC eVOLAPETOUG KOUPBOUC TOU mapdywyou SIKTuou pmopet va Spacet
WG MAPOXOC MPWTING UANG Blokauoipwy apvnTLkoU anotunwuatog avopaka.( BA.
Saypappa biofuels) kat wg napoyog Blopalag n onoia dev Ba deopeVeL apoTpaia AypOTIKA
yn {nToupeva 1000 TG cuyxpovng Blootkovouiag 6co Kat tng KA.
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MNapaptnua A

YroAoylopodg AELKTWY TOU TPOTUTIOU MOPAdELyLATOG.

DEGREE CENTRALITY (DC) REPORT

Network name: CAPEUROPEAN .net
Actors: 20

In undirecied networks, the DC index is the sum of edges attached to a node u.

In directed nerworks, the index is the sum of outbound arcs from node u to all adjacent nodes (also called "owrDegree Centraliny”™).
If the nerwork is weighted, the DC score is the sum of weights of outbound edges from node u to all adjacent nodes.

Naote: To compute inDegree Centrality, use the Degree Prestige measure.

D' is the standardized index (DC divided by N-1 (non-valued nets) or by sumDC (valued neis).

DCrange: 0 =DC =< 19
DC range: 0 < DC' < |

Node Label pc} DOl wDC
3 COMTIMON AET 14 000 0737 73684
5 decoupling 5000 0263 26.316
20 sustainabi 4000 0211l 21053
T eoOsystem 4 {¥¥) 0211l 214053
1] ecological 450K 0211 21053
18 SCCNATios 450K 02l 21053
9 invesiment 400K 0111 21053
1 agriculur 400K 01l 21053
2 biodiversi 300 0.158 15.789
11 land use 3000 {.158 15789
13 policy eva 3000 0.158 15789
12 land use ¢ ERLALA {.158 15789
16 rural deve 2000 0.105 10.526
15 regulating 24K 0105 10,526
14 policy sce 25006 0105 10.526
8 integrated 25K 0105 10.526
4 CIMTITION 3T 25006 0.105 10.526
10 land parce 1K) (053 5263
19 soil erosi 1000 0053 5263
17 rusle 150D 0053 5263

DC Sum = 68,000

Max DC' =0.737 {node 3)
Min DC' = 0.053 (node 10}
DC' classes = 6

DC' Sum = 3.579
DC' Mean =0.179
DC" Variance = 0.020

GROUP DEGREE CENTRALISATION (GDC)

GDC =0.620
GDC range: 0= GDC < |

GDC = 0, when all out-degrees are equal (i.e. regular lattice).
GDC = 1, when one node completely dominates or overshadows the ather nodes.
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MapakATw MoPoucLaloU e TIwG MPOEKU P AV OL APLBUNTLKEG TIHEG TWV SELKTWV TOU
nipoypappatoc SocNetV Baollopevol Tig pOpUOUAEG TTOU TTAPOUCLACTNKOY OE BEwpnTLKO
eninedo oto BewpnTIKO pPEPOC TNG BLBALOETPIKNC avaAuong (Evotnta ??). OL urtoAoylopol
HoG €xouv Yivel €xovtag wg mpog tov Koo 3 (common agricultural policy) Adyw Ttou o1l
elval MePLOOOTEPO KEVTPLKOG, YEYOVOG TIOU ATTAOTIOLEL OPLOPEVOUG UTTOAOYLOOUC.

Degree Centrality: 0 mpwTog Kal o armAog Seiktng MPOoKUTITEL WE TO ABpOoLoUA TWV
ouvdEoewv Tou KOUBOU He Toug uTtoAoumoud. Etol n tiun tou deiktn eival 14 (60eg oL aKUEG

Tiou cuvdéovtal o€ auTtov). evw o DC’ eival o kavovikomnolnuévog deiktng DC, dnAadn: 1\/';—61’
otov Ipo¢g HeAétn koupo 14/ 19 =0,736.

common agricultural policy
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CLOSENESS CENTRALITY (CC) REPORT

Network name: CAP.EUROPEAN net
Actors: 20

The CC index is the inverted sum of geodesic distances from each node u to all other nodes.
Note: The CC index considers owtbound arcs only and isolate nodes are dropped by defauli.
Read the Manual for more.

CC" is the standardized index (CC multiplied by (N-1 minus isolates)).

CC range: 0= CC = 0.0526 ( | / Number of node pairs excluding u)

CC" range: 0 = CC' = 1 (CC'=1 when a node is the center of a star graph)

Node Label CCL cC' ®CC'

3 COMTUMION 3gT 0037 1704 T0.370
] ecalogical 0028 01528 52778
11 land use 0026 0487 A8.T1E
1 agricultur 0026 1500 500
15 regulating 0025 0475 47.500
5 decoupling 0025 0475 475
18 SCCMArios 0024 0463 46.341
k investment 0024 0463 46341
20 sustainabi 0024 0463 46.341
13 palicy eva 0024 01452 45.138
12 land use ¢ 0023 0442 44,186
] integrated 0023 0432 43.182
16 rural deve 0023 0442 44,186
19 s0il erosi o022 0422 42121
T cCosystem Q022 0413 4134
] land parce o022 0422 42121
2 bindiversi 0021 0404 A0 426
4 COMMON 30 LEHE] 01339 33929
14 policy sce 0016 0302 30.159
17 rusle 012 01235 23457

CC Sum = 0.467

Max CC' =0.704 {node 3)
Min CC' =0.235 (node 17)
CC' classes = 15

CC’ Sum = 8864
CC" Mean = 0.443
CC' Variance = 0.008

GROUP CLOSENESS CENTRALISATION (GCC)

GCC =0.564
GOC range: 0= GCC = |

FOC = O, when the lengths of the geodesics are all equal, i.e. a complete or a circle graph.
GCC = 1, when one node has geadesics of length 1 1o all the other nodes, and the other nodes have geodesics of length 2. to the
remaining (N-2) nodes.
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Closeness Centrality: ylo Tov UTTOAOYLOMO TOU KATAOKEUALOUE TOV akOAouBo Tivaka UE Ta
OUVTOUOTEPA HOVOTATLA aTtd ToV KOUPO 3 wG mpog 6GAOUC TOUG UTIOAOLTTOUG.

Mivakog 13. Alootdoelg Tou KOopBou 3 amnod toug aAAoug 19.

1 BAna 2 BAuoato 3 BAuata 4 Buata
1. | 19(3>19)
2. 18
3. 10
4 16
5 15
6. 12
7. 5
8 8
9. 6
10. 20
11. 11
12. 1
13 13
14. 9
15. 7(3->6->7)
16. 2(326->2)
17. 4(3->9->4)
18 14(3>7>2->14)
19. 17(3>7>2->14->17)
b3 14 kouBot 3 kOuPoL 1 ko6ppog 1 koppog

Ta empépoug abpoiopata twv KOUPBwV moAAamAactdlovtal Pe Tov aplOpo Twv Bnudtwy
OTa OTola avtlotolyoUuV Kal Emetta mpooBEtovtal : (14*1)+(3*2)+(1*3)+(1*4) = 27. Etoy,

oUMGwWVA PE TO TUTIO N T Tou CC mpoKUMTEL amnod Tov aviiotpodo tou abpoiopatog (27),
1

apa CC; = == 0,037.
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BETWEENESS CENTRALITY (BC)

MNetwork name: CAP.EUROPEAN net
Actors: 20

The BC index of a node u is the sum of ;5 ; , forall st EV
where &, , ., is the ratio of all geodesics between 5 and t which run through u.

Read the Manual for more.
BC is the standardized index (BC divided by (N-1 NN-2 )2 in symmetric neis or (N-1 NN-2) otherwise.

BC range: 0 = BC = 171 (Number of pairs of nodes excluding u}

BC' range: 0 = BC' = | (BC'=1 when the node falls on all geodesics)

Node Label BC.} BC' ®BC"
3 COMTIMION 3ET 124 833 {0.730 73002
ecological 42167 01.247 24659

bindiversi 34000 {.1949 19.8R&3

14 palicy sce 1546 {.105 10526
5 decoupling 100 {.058 5848
fl coosystem B500 .050 48971
9 invesiment 8167 0048 4776
1 agriculur 6667 {039 1899
11 land use 3667 0021 2144
0 sustainaihi 1333 0008 {780
18 sCenarios 833 .005 0487
12 land use ¢ {500 {003 292
13 policy eva {1333 {.002 {.195
4 COMMON 32T {000 {000 {000
10 land parce {000 {000 {000
15 regulating o000 000 000
B integrated 0000 .000 .000
1m snil erosi 0o oo oo
17 rusle {000 {.000 {.000
16 mural deve 000 {000 {000

BC Sum = 259.000

Max BC' =0.730 (node 3)
Min BC' = 0000 (node 4)
BC' classes = |4

BC' Sum = 1.515

BC' Mean = 0.076
BC' Variance = (0.027

GROUP BETWEENESS CENTRALISATION (GBC)

GBC =0.689
GBC range: 0= GBC = |

GBC = 0, when all the nodes have exacily the same belweenness index.
GBC = 1, when one node falls on all other geodesics between all the remaining (N-1) nodes.
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Betweenness centrality: O urtoAoylopog tou BC amattel tov evtomopo twv eAaxiotwy
HOVOTIATLWV METAEY TWV MLIBAVWV LOVOTIOTLWY TWV KOUBWV KoL ETIELTA TNV TTOCOTLKOTIOLNON
TWV MEPUTTWOEWYV TIOU KATIOLOG KOUPOG Spa w¢ evOLAUETOC TOUG yla To Siktuo. Ao tnhv

1) OKUEG, 1) OTNV

Bewpla Twv SIKTUWV Eva SiKTUO PE N KOUPBOUG amoTteAeital anod
nepintwon pog anod 190, povonatia. O aplBUog auTog UTTOSELKVUEL TA TIOLOTIKA
Slapopormolnpéva LoVomaTLa Kal OXL TO aplBunTiko oUVOAO Toug Kabwg os Kabe dtadpoun,
o€ €va oLVOeTO SiKTUO, UMOopEL va UTIAPXOUV EPLOCOTEPQ Ao £va. KATL TETOLO pOgG
eTBAAAEL va oploou e éva e(60¢ ouvelodopag TwV eEVOLAPECWY KOUBWV avaloya pe Tov
opLOUO TWV KplowV povomatiwy otnv ekaoctote Stadpoun. MNa mapadelypa otav otnv
Stadpopn 1,6 unmtdpyel povadikd povonadrtt 1, 2, 6 Exoupe evOLAUeco KOUBO 2. ITtnv
TEPLMTWON OUWC ou otnv dla Stadpopr) umapyxouv ta povorartia 1, 2, 6 kat 1, 3, 6 tote
€xoupe 8U0 SladopeTikouc evdlapeooug 2, 3 ondte aAAaleL kal n “Baputnta” TWV
eVOLAUEOWV OTIWC TTOPOUCLALETAL OTOV TIVAKAL.

FROM TO GEODESIC 1NODE 2NODE 3NODE 6NODE
1 2 (1,2, 6) 0 1 0 0
1 2 (1,2,6)/(1,3,6) |0 1report | 0,5

2paths

= 0,5

Adou yivel n dtadikaaoia yia 6Aoug Ttoug KopBoug urtoAoyiletal To dBpolopa Twv oTNAWY TO
ormoio Slatpeital pe tov apOuo (n-1)(n-2)/2 (o omoiog deixvel Tov aplOpd Twv EVyopLLV
e€alpoupévou eKelvou TTou peAeTATOL)

*31o apxeio excel betweennesscentrality.xlsx mapakdtw napouvolalovral avaAuTLKA oL
umoAoyLopot Tou mapadeiypatog avadopag.
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[fROM O JleeODESIC @ P 3 a5l 7
2(1,7,2)

3(1,3)
4(1,3,54)/(1,3,9,4)
5(1,3,5)
6(1,7,6)/(1,3,6)
7(1,7)

8(1,3,8)

9(1,3,9)

10 (1, 3, 10)

11 (1,11)

12 (1,3,12)

13 (1, 3,13)

14 (1,7,2,14)

15 (1, 3, 15)

16 (1, 16)

17 (1, 7,2, 14,17)

18 1, 3,18)

19 (1, 3, 19)

20 (1,3, 20)
3(2,6,3)
4(2,6,3,54)/(2,6,3,9,4)
5(2,6,3,5)

6(2,6)
7(2,7)
8(2,6,3,8)
9(2,6,3,9)

10 (2, 6, 3, 10)

11 (2,7,11)

12 (2,6,3,12)

13 (2, 6,3, 13)

14 (2,14)

15 (2, 6, 15)

16 (2,6,3,16) / (2,7, 1, 16) 0

17 (2, 14,17)

18 (2, 6,3, 18)

19 (2, 6,3, 19)

20 (2, 6, 3, 20)
4(3,54)/(3,94)
5(3,5)

6 (3,6)
7(3,1,7)/(3,11,7)/(3,6,7) 0,3!
8 (3,8)
9(3,9)

10 (3, 10)

11 (3,11)

12 (3,12)

13 (3,13)

14 (3, 6,2, 14)

15 (3, 15)

16 (3, 16)

17 (3, 6,2, 14, 17)

18 (3, 18)

19 (3, 19)

20 3,20)

5 (4,5)

6(4,53,6)/(4,93,6)

7(4,53,6,7)/(493,6,7)/(4,53,1,7)/(4,9,3,11,7) / (4,53,11,7) / (4,9,3,1,7) 0,3
8(4,53,8 /(4,938

9 (4,9)

10 (4, 5,3,10) / (4,9, 3, 10)

11 (4,5,3,11) / (4,9, 3, 11)

12 (4,5,3,12) / (4,9, 3,12)

13 (4,9,13)

14 (4,5,3,6,2,14)/ (4,9,3,6,2, 14)

15 (4,5,3,15) / (4,9, 3, 15)

16 (4,5,3,16) / (4,9, 3, 16)

17 (4,5,3,6,2,14,17) / (4,9, 3,6, 2, 14, 17)

18 (4, 5, 18)

19 (4,5,3,19)/ (4,9, 3, 19)

20 (4,5, 20)

6 (5,3,6)

7(531,7)/(53,11,7)/(5,3,6,7) 03
8(53,8)

9 (5,9

10 (5, 3, 10)

11 (5, 3, 11)

12 (5,3,12) / (5, 20, 12)

13 (5,3,13)/ (5,9, 13) / (5, 18, 13)

14 (5,3,6,2,14)

15 (5, 3, 15)

16 (5, 3, 16)

17 (5, 3,6,2,14,17)

18 (5, 18)

19 (5, 3, 19)

20 (5, 20)

7(6,7)
8(6,3,8)
9 (6,3,9)

10 (6, 3, 10)

11 (6,3,11) / (6,7, 11)

12 (6, 3,12)

13 (6, 3, 13)

14 (6. 2. 14)
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EIGENVECTOR CENTRALITY (EVC)

MNetwork name: CAPEUROPEAN net
Actors: 20

The Eigenvector Centrality of each node is the iy, element of the leading eigenvector of the adiacency mairix, that is the eigenvector

corresponding o the largest positive eigenvalue.

FProposed by Bonacich (1972), the Eigenvector Centrality is an extension of the simpler Degree Centrality because it gives each
actor a score proportional o the scores of its neighbors. Thus, a node may have high EVC score if it has lois of ties or it has fies io
other nodes with high EVC.

The eigenvector centralities are also known as Gouwld indices.

EVC" is the scaled EVC (EVC divided by max EVC).

EVC" is the standardized index ( EVC divided by the sum of all EVCs).

EVC range: 0 = EVC < | (The eigenvector has unit euclidean length)

EVC range: 0 < EV(C' = |

EVC" SEVC"

3 COMMON 3T {580 L.ooo 0154 1000
5 decoupling 0305 0526 0081 52564
18 sCenarios 0242 0486 0075 48613
20 sustainabi 0279 0481 0074 48091
9 investment 0248 0.428 0066 42 800
13 policy eva 0225 0389 0060 38 868
1 agricultur 0216 0373 0.057 37330
12 land use ¢ 0207 0357 {055 35661
L] ecological 0.191 0329 {0051 32540
11 land use 0.189 0326 0.050 32614
16 rural deve 0.162 02m 0043 27 BEL
) integrated 0.160 0275 0042 2754
15 regulating 0.156 027 0042 26592
T cCosysiem 0.135 0233 0036 23311
10 land parce 0118 0203 0031 0.3
19 soil erosi o118 0203 0031 0.3
4 COTITION 38T 0.1z 0194 0030 19.362
2 biodiversi 0069 0.119 o018 11.934
14 policy sce 0015 0025 0004 2527
17 rusle 0003 0005 0001 03513

Max EVC = 0.580 {node 3)
Min EVC = 00032 (node 17)
EWC classes =0

EVC Suom = 3.769

EVC Mean = ().188
EVC Variance =0.014

GROUP EIGENVECTOR CENTRALISATION (GEC)

Since there is no way to compute Group Eigenvector Centralization,
volul can use Variance as a general centralization index.

¥ariance = (0.014
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Eigenvector Centrality: H Eigenvector Centrality (EVC) umtoAoyiletal and 1o mpwtevov
dlodiavuopa (leading eigenvector). H EVC kaBe dpdotn i elval to otolxeio i Tou
1610810V OATOG TTIOU AVTLOTOLXEL OTNV TpwTeEVouoa LSLoTLUA. O UTTOAOYLOUOG TOU
dlodlavuopartog yivetal pue power iteration. 2to mapadetlypa 1 Tou mapaptiUaTog
BplokeTal amAomolnpuevo SikTuo ylo KAAUTEPN Katavonaon.

Napadelypa unoAoylopov Eigenvector Centrality.

‘Eotw to biktuo:

P

1 (
Va | V2 — Vs

Nw

Awaypappa 16

MapakATw mopoucLalovtal T aPXELO KOl OL EVTOAEC 0TO poypappa matlab mavw otig
omoleg yivovtat oL utohoylopol tou Eigenvector Centrality:

A=[01010;10111;01010;11100;01000]
E=eig(A)

S=E(5)

syms k
B=k1010;1k111;01k10;111k0;0100Kk]
[L,U]l=lu(B)

C=subs (U,k,-5)

O=double(C)

R=null{Q)
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01 0 1 0

1 0 1 1 1

01 01 0
1 1 0 0

0 1 0 0 O

0.0000

0.3349

2.6855

2.6855

Kal avaAutikétepa:
1

-1.7491
-1.2713

>> Albert

e bt bt ] ed
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L=

[ L 0, 0,

0, 0]

[ 1/k, 1, 0,

0, 0]

[ O, 1/(k - 1/k), 1,

0, 0]

[1/k, -(1/k - 1)/(k - 1/k), ((1/k - 1)/(k - 1/K) + 1)/(k - 1/(k - 1/K)),
1,0]

[ O, 1/(k-1/k), -1/((k - 1/(k - 1/k))*(k - 1/k]), -({1/k - 1)/(k - 1/k) + ((1/k - 1)/(K -
1/k) + 1)/((k - 1/(k - 1/k))*(k - 1/k)/((1/k - 1)72/(k - 1/k) -k + 1/k + ((1/k - 1)/(k - 1/k) +
1)72/(k-1/(k - 1/k))), 1]

U=

[k 1, 0, 1,

0]

[0, k-1/k, 1, 1-1/k,

1]

[0, 0,k-1/(k-1/k), (1/k- 1)/(k- 1/k) + 1,

-1/(k - 1/k)]

[0, o, 0, k- (1/k - 1)A2/(k - 1/k) - 1/k - ((1/k - 1)/(k - 1/k) + 1)*2/(k - 1/(k - 1/k)),
(1/k - 1)/(k - 1/k) + ((1/k - 1)/(k - 1/k) + 1)/((k - 1/(k - 1/K))*(k - 1/k))]

[0, O, 0, 0, ki ((1/k - 1)/(k - 1/K) +

((1/k-1)/(k - 1/k) + 1)/((k - 1/(k - 1/k))*(k - /KA 2/((1/k - 1)*2/(k - 1/K) - k + 1/k + ((1/k -
1/(k - 1/k) + 1)72/(k - 1/{k - 1/k)}) - 1/(k - 1/k) - 1/((k - 1/(k - 1/k))*(k - 1/k)*2)]

C=

[-3023653663615819/1125899906842624, 1,
0, 1,

0]

[ Dl =
7874830877269134918072523835385/3404331378189409376863629865056,
1, 4149553570458443/3023653663615819,

1]

[ 0, 0, -

19977824850844915917058440659469885857518512371/88662713511187380340871998
28648673298077450240,

3023653663615819/1897753756773195,
3404331378189409376863629869056/7874830877269134918072523835385]
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[ 0, 0,

0, -
2770024935326443020360039788194059421429197043/743902365841277815302891385
9195178161694703616,
5939632578645868179857036279808/6607180277040905516575820630009]

[ 0, 0,

0, 0,
51377920303809018476172453238088211272832905167/31187708166357877670422336
07271809578832778462291533687160832]

Q=

-2.6855 1.0000 0 1.0000 0
0 -2.3132 1.0000 1.3724 1.0000
0 0 -2.2532 1.5533 0.4323
0 0 0 -0.3724 0.8990
0 0 0 0 0.0000

0.4119
0.5825
0.4119
0.5237
0.2169
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abstract

The purpose of this paper is to present the different bioeconomy strategies within E.U (the
published, dedicated to bioeconomy, national member states strategies are presented),
U.S.A and China and to construct bibliometric networks of the global scientific literature in

|II

order to shape a “visual” definition of bioeconomy, to locate in which aspects of economic
activity /lack of the subject/intervenes (with which terms) and to conclude regarding the
primary causes of its’ appearance, its today form and its future perpesctives. Our pursuit is
not just to present a “static” bioeconomy, but using the means of bibliometric analysis, to

reach to more critical conclusions.

Introduction
“In a, more and more, changing world new terms should be invented to express new ideas.”

Any system that is dependent on the inflow of raw materials is intended to, eventually,
collapse. The cause for this pessimistic finding lies on the 2 Thermodynamic Law and the
rise of system’s entropy; the increased consumption creates unequally increased demand.
Furthermore, in a resource-finite geosphere the combination of the pre-mentioned natural
law with the human imprudence and greed seems catastrophic. By the year 2050 world
population would probably have transcended 9 billion while the needs for natural resources
would have doubled; that means that a different approach is needed regarding our today
economic system.

During the last years, a risen interest, from the global scientific literature, on the matter of
bioeconomy is observed. Figure 1 presents the number of references of the term
“bioeconomy” on the Web of Science website during the last decade (2008-2018).
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Figure 1. Publications mentioning the term “bioeconomy” in anti-chronological order; (the
Y axis represents the number of publication while the X axis the years).

This phenomenon is deeply related to the growing criticism, of the last years, towards the
inefficiencies and the deadlocks of the linear, carbon-based model whose composition and
function has been described as “take-make-dispose”.

This paper sets as its goal to present the different orientations of the E.U, U.S.A and China

I”

on the matter of bioeconomy and, afterwards, to construct a holistic “visual” definition of
bioeconomy, through the bibliometric networks of global scientific literature, in order to
come to a conclusion for the roots of bioeconomy, its present and its future. We have
chosen the bibliometric network analysis in order to shape a holistic definition on
bioeconomy which will include its’ different aspects.

In the WoS website, only 0,5% (3/600 results) of the bioeconomy-related literature contains
the term “bibliometric” thus, our purpose is not to add a study in an insignificant number of
studies but to add a different perspective, to convert a static term (that “traditional”
bibliometric techniques give) into a constantly evolving one through the parameter of time.
We do not intend to repeat other authors’ conclusions on bioeconomy, because it does not
add anything new to the research, but we will use the traditional quantitative tools of
bibliometric analysis and convert them to qualitative conclusions.

The structure of the paper is composed by six (6) main parts. The first part analyzes the
tools and methodology followed; the second part introduce the concept of bioeconomy; the
third part presents the E.U, U.S.A and China bioeconomy strategies; the fourth part analyzes
the bibliometric network of bioeconomy; the fifth part shapes the definition of circular

economy while the sixth part includes conclusive comments of the paper.

1. Methodology
In this section, we describe the methodology below to define bioeconomy from the
scientific literature through the process and tools of bibliometric analysis.

91



1.1 What is the Bibliometric Analysis?

Bibliographic analysis is defined as the process of identifying national and international
networks as well as the mapping of the development of new cross-disciplinary fields of
science and technology through statistical indicators of scientific literature on the
productivity of individuals, groups, institutions and countries.

Originally, work was limited to collecting data on numbers of scientific articles and
publications, classified by authors and/or by institutions, fields of science, country, etc., in
order to construct simple “productivity” indicators for academic research. Subsequently,
more sophisticated and multidimensional techniques based on citations in articles (and
more recently also in patents) were developed (reference). The resulting citation indexes
and co-citation analyses are used both to obtain-more sensitive measures of research
quality and to trace the development of fields of science and of networks.

Bibliometric analysis use data on numbers and authors of scientific publications and on
articles and the citations therein (and in patents) to measure the “output” of
individuals/research teams, institutions, and countries, to identify national and international
networks, and to map the development of new (multi-disciplinary) fields of science and
technology. (OECD/Glossary of Statistical Terms)

1.2 Bibliometric Network

A bibliometric network is defined as the visual representation, with nodes and links, of
complex meanings with multi-level influences that allows us to transform the quantitative,
bibliometric information into qualitative conclusions. There are five main types of analysis
that are used to determine the relatedness of the network’s terms (van Eck et al. (2009).

e Co-authorship analysis: The relatedness of items is determined based on their number
of co-authored documents.

e Co-occurrence analysis: The relatedness of items is determined based on the number
of documents in which they occur together.

e Citation analysis: The relatedness of items is determined based on the times they cite
each other.

e Bibliographic coupling analysis: The relatedness of items is determined based on the
number of references they share.

e Co-citation analysis: The relatedness of items is determined based on the number of
times they are cited together.
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1.3 Centrality indices
There is a variety of statistical indices that have been proposed to estimate the
“importance” of each node in a network (Koschiitzki, D, et al.2005). We have selected the

fourmost commonly used (SocNetV Manual):

Degree Centrality (D.C): The D.C measure quantifies how many ties a node has to
other nodes in the network.

Eigenvector Centrality (E.C): Is defined as the ith element of the leading eigenvector
of the adjacency matrix. The leading eigenvector is the eigenvector corresponding to
the largest positive eigenvalue. The Eigenvector Centrality, proposed by Bonacich
(1989), is an extension of the simpler Degree Centrality because it gives each actor a
score proportional to the scores of its neighbors.

Betweenness Centrality (B.C): For each node u, BC is the ratio of all geodesics
between pairs of nodes which run through u. It reflects how often that node lies on the
geodesics between the other nodes of the network. The BC score of each actor can be
interpreted as a measure of potential control as it quantifies just how much that actor
acts as an intermediary to others. An actor which lies between many others is assumed
to have a higher likelihood of being able to control information flow in the network.
Closeness Centrality (C.C): This CC index focuses on how close each node is to all
other nodes in the network. Nodes with high Closeness Centrality are those who can
reach many other nodes in few steps. The idea is that a node is more central if it can
quickly interact with more of the others.

1.4 Network Tools

To construct the network and calculate its centrality indices we used two (2) programs
namely, VOSviewer (Van Eck and Waltman, 2009) and SOCnetV (Kalamaras, 2014) whose
selection was based on the four criteria below:

A W DN P

Tested: have been used in similar, methodological, studies.
Reliable: to be commonly accepted in their operation.

User friendly: no seminar or specialized knowledge is needed.
Open Software: Anyone can access them for gratis.

Software programs that fulfill the above conditions contribute to the following:

1 Accessibility: Anyone can access both work data and its tools.
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2 Repeatability: The results can be reproduced.
3 Valuation: Factors 1 and 2 related, contribute to the validity of the conclusions.

VOSviewer: It’s a software tool for the creation, visualization and reproduction of
bibliometric networks. It uses the Van Eck and Waltman (2009) VOS (Visualization
of Similarities) technique, which combines the mapping with the clustering technique,
which is spatially independent, thus exceeding the two-dimensional constraint of the
first (Waltman et al., 2010). The VOS technique is structurally convergent to the well-
known multidimensional scaling (Borg & Groenen, 2003) technique, but more
focused on graphic data representation. VOSviewer is a distance-based network
program which means that the distance between two nodes in the visualization
approximately indicates relatedness.

SoCNetV: Elaborates various file formats (GraphViz, GraphML, Adjacency, Pajek,
UCINET, etc.) to construct networks as well as to quantify the inherent characteristics
of the network (density, diameter, and distances), and more complex statistical
indicators (D.C, C.C, B.C, E.C, graph, clustering coefficient, etc.).

The steps described are summarized in fig. 2.

Web Of Science
1. Keywords: Bioeconomy etc.
2 Period: 2008-2018

v

VosViewer
1.Data Mapping
2 Data Clustering

Soc‘;l etV

1.Degree Centrality
2 Closeness Centrality
3 Betweenness Centrality
4 Eigenvector Centrality

h

Central Terms

Figure 2. Schematic representation of the methodology.
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2. Bioeconomy Concept

Although human societies they set out as absolutely dependent on nature, as centuries
went by, the contribution of technology and the generalized use of artificial materials in
conjunction with the increase of the population resulted in the exploitation of the biosphere
to such a degree, that its basic operations are being affected by human activities and
especially in the wake of the industrial revolution. In many cases, humans have approached
or even transcended the endurance and feedback thresholds of the environment, both on a
peripheral/regional and a universal level; so that geologists have named the era we are
currently living in the Anthropocene era. The main cause is the depletion of non-renewable
resources and the irreversible impact on the life cycles (atmosphere, water, minerals). These
phenomena gave rise to the theory of environmental science and its connection to action,
initially through the movement of concerned scientists and, afterwards, in the society and
the political system. The effort is focused on the increase of the productivity and the
effectiveness of the production process and the substitution of mineral and non-renewable
resources by renewable ones. It is about reverting to bio-centrality and, as such, the
transition to bioeconomy gains significant footing towards the end of the 20t century and is
now a strategic element on a transnational, national and regional level.

Institutionally, bioeconomy, is defined according to the European Commission, as the sum
of the sectors of economy, which use renewable biological resources from the land and the
sea — such as crops, forests, fish, animals and microorganisms — for the production of food,
materials and energy (EC 2012 a, b), while according to the OECD “A bioeconomy can be
thought of as a world where biotechnology contributes to a significant share of economic
output. The emerging bioeconomy is likely to involve three elements: the use of advanced
knowledge of genes and complex cell processes to develop new processes and products, the
use of renewable biomass and efficient bioprocesses to support sustainable production, and
the integration of biotechnology knowledge and applications across sectors. (The
Bioeconomy to 2030: Designing a Policy Agenda Overview of the Main Findings and Policy
Conclusions).

But does the increased involvement of the biological element or the “commercialization” of
the biotechnological innovative products suggest that sustainability and viability for both
the economic system and environment are insured? The negative answer to this rhetoric
guestion constitutes an opportunity for a new dialogue. This assertion, though it may
initially seem nonessential and commonplace, suggests a new qualitative criterion for the
characterization of bioeconomy. The issue that arises is not merely the biggest possible
penetration of renewable resources and energy sources into the production process, but
the sustainable manner of use and processing, based on the non-distinction of objective and
method. According to that, the raw material can in no way be viewed as evidence of
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productive sustainability, as that would be causing a distortion of the meaning, which would
in turn convert the whole issue of the reorientation of production into a technical form
detracted from any essential interaction between economy and other fields. More specific,
the idea that the conversion of today’s linear conventional production into a renewable-
sourced system without any forethought regarding matters that indirectly affect the system,
such as growth population, natural renewal rate and various consumer and market
behaviors (i.e. Jevons paradox, boomerang effect), is self-deception. Furthermore, as
Székdcs signalizes, the idea of a constant biotechnology-based economic growth is limited
by two main factors. At first, the initial expansion of bio-products and bio-based chemicals
will eventually need to be lessened as bioeconomy solutions gradually replace fossil fuels-
based technologies and, secondly, the renewal rate of bio-resources would constitute an
external limiting factor. (Székacs, 2017)

Biofuels constitute a typical example, as their production would, according to scientists and
stakeholders, automatically contribute to sustainability. This, however, has not been
confirmed, when indirect and induced land use change effects are taken into consideration
environmental impacts of biofuel use are rather negligible or even negative unless in few
specific cases. For example, the paradox of the increased consumption of fossil fuels was
observed because of the decrease of their prices, which was brought on by the
accumulation of the total reserves of fuels, resulting from high biofuel production.
Furthermore, Grafton et al. (2012) showed that with zero extraction costs, linear marginal
costs for biofuels, and a linear demand for energy, a subsidy has no effect on the path of
fossil fuel extraction: the supply of biofuels only generates its own additional energy
demand. Thus, a more basic differentiation of bioeconomy from previous forms of
economic organization is its assertion of changing the univocal validation of biological raw
material both in the production process and in the social proceedings.

3.BIOECONOMY KEY PLAYERS.

We have gathered the bioeconomy strategic goals of the E.U, U.S.A, and China in order to
present the different approaches on bioeconomy.

3.1E.U

As an institutional entity, E.U goals on bioeconomy are (a) ensuring food security; (b)
managing limited and depleting natural resources sustainably; (c) reducing dependence on
non-renewable resources; (d) mitigating and adapting to climate change; as well as (e)
creating jobs and maintaining European competitiveness (EC 2012b). These goals constitute
the general guidelines of Bioeconomy in E.U but of which member state is allowed to
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construct its own bioeconomy plan adapted to its special needs and features; we can hardly
imagine how destructive a strict, top-down directive of orientation of the production could
be both to agricultural France and industrial Germany.

Thus, we have gathered the published European National Bioeconomy Strategies, according
to the E.C/Bioeconomy Knowledge Centre, and grouped them according to their common
orientation (Definition of bioeconomy, goals) based on the Bugge et al. (2016) classification
of the bioeconomy to three main “directions”: Bio-technology vision, Bio-resource vision,

Bio-ecology vision.?

Strategies and other policy initiatives dedicated to the bioeconomy in the EU Member States
[status as of March 2018]

Status
Dedicated Bioeconomy Strategy at national Yevel under development mt
W Other policy initiatives dedicated to the bioeconomy
Other related strategies at national level
M Dedicated Bioeconomy Strategy at national level

cy

© OpenStreetMap contributors

Figure 3. Progress on Bioeconomy Strategy development in EU member states
Source: E.C/Bioeconomy Knowledge Centre.

® biotechnology vision: focuses on the rapid utilization and commercialization of
biotechnology research in various sectors of the economy.
bio-resource vision: emphasizes sustainable utilization of biological raw materials.
biecology vision: promotes maintenance or improvement of biodiversity and ecosystem
services, as well as the avoidance of monocultures and soil degradation
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Figure 4. Classification of published European and National Bioeconomy Strategies.

Figure 4, shows our classification of the National strategies of the EU member states
according to the Bugge et al. (2016) visions. The classification was held according to the
meaning that each country gives bioeconomy and its goals. For example, France which
has been classified as holding bio-ecology vision defines bioeconomy as “The one
encompasses the whole range of activities linked to bioresource production, use and
processing. The purpose of bioresources is to provide a sustainable response to the need
of food and to part of society’s requirements for materials and energy, as well as
providing society with ecosystem services. Bio-based products are defined as products
deriving entirely or partially from bioresources.” while Latvia as “Bioeconomy covers
those parts of economy where renewable bio-resources (plants, animals,
microorganisms etc.) are used in the production of food, feed, industrial products and
energy in a sustainable and well-considered way.”. Furthermore, France sets as goals of
bioeconomy: (a) to guarantee food security and sustainable living standards for current
and future generations by conserving natural resources and the ecosystemic functions
of habitats. (b) to be efficient, resilient, circular and productive over the long term. (c) to
focus on the general public and to be rooted in local regions, contributing to the
development of economic value and jobs. (d) to offer innovative solutions that are
effective, affordable and capable of addressing the diversity of human needs, while
Latvia’s bioeconomy goals are: (a) Advancement and retention of employment in the
bioeconomy sectors for 128 thousand people. (b) Increasing the value added of
bioeconomy products to at least EUR 3.8 billion in 2030. (c) Increasing the value of
bioeconomy production exports to at least EUR 9 billion in 2030.

What we see is that for France bioeconomy strategy is oriented to eco-friendly,

sustainable and socio-centered schemes, while Latvia’s approach stresses its economic
aspects and prospects.
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Thus, France and Latvia constitute a typical example of how the shape of bioeconomy
can vary even among European member states and why a classification of European
visions is needed. The classification does not insinuate an absolute separation of the
different approaches; for example, bio-ecology vision strategies naturally include
techno-economic aspects, but rather gives the “spirit”, the dominant mentality of each
national strategy.

3.2US.A

According to the “Biomass R&D Board, (2016) bioeconomy is defined as “the global
industrial transition of the sustainably utilizing renewable aquatic and terrestrial biomass
resource in energy, intermediate, and final products for economic, environmental, social
and national security benefits.” while the “National Bioeconomy Blueprint.” (2012) sets fives
strategic goals: (a) Support R&D investments that will provide the foundation for the future
bioeconomy. (b) Facilitate the transition of bio-inventions from research lab to market,
including an increased focus on translational and regulatory sciences. (c) Develop and
reform regulations to reduce barriers, increase the speed and predictability of regulatory
processes, and reduce costs while protecting human and environmental health. (d) Update
training programs and align academic institution incentives with student training for
national workforce needs.

(e) Identify and support opportunities for the development of public-private partnerships
and precompetitive collaborations—where competitors pool resources, knowledge, and
expertise to learn from successes and failures.

Thus, for the U.S.A plan bioeconomy is related to economic growth while social and
environmental benefits are considered as derivatives of the correlation of R&D with the
market and the commercialization of biotechnological innovations.

3.3 China

According to the “The Thirteenth Five-Year National Plan for the Development of Bioenergy
Industry” the focus of Chinese bioeconomy is concentrated to the following sectors: (a)
biomedicine, (b) biomedical engineering, (c) biological agriculture, (d) biological
manufacturing, (e) bioenergy industry, (f) bio-environmental technologies, (g) biological
services. Thus, the Chinese bioeconomy plan could be characterized as a peculiar case of
bio-technology vision with increased interest in medical innovation through R&D. The
economic growth is, thus, related with the social factor of public health which sector is
estimated to reach, by 2020, the 3,6% of the national industrial added value.
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3.4 Countries Network

The different approaches and relations between national strategies are also imprinted at
the network of scientific literature. Co-authorship analysis (the relatedness of item is
determined based on the number of co-authored documents) of the VOSviewer program
indicates that the different national orientations are also translated into increased scientific
collaboration-interaction between familiar-strategic countries.
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Figure 5. Co-authorship analysis/Countries.

Each color of the network represents a cluster of related items but, as we have already
mentioned the relation of the items (nodes) in VosViewer program is also determined by
the distance of each node with the others. We can, thus, distinguish two (2) forms of
relation; The color-based relation and the distance-based relation. So, the true question
that arises is which the most reliable form of relatedness is; For example, France closer to
Portugal (same cluster) or to Germany (smaller geodesic distance)? The answer is that both
are equally reliable.

A social network is based on the interconnection, through similarity of un-similar factors;
that means that each node representing a curtain meaning is only obvious through the
connection-interaction with nodes of different meaning; two un-similar terms that are
equally un-similar to a third, they share a similarity through their common un-similarity to
the third. The un-similarity reveals the similarity.
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Thus, each cluster represents a group of intensively related items whose relation is strong
enough to form a separate entity; that entity, in order to exist as that, is obliged to create
“relations” with other, similarly formed, separate entities. The interesting part in our case is
that the interaction of entities (clusters) is achieved through the most important “nodes”-
terms of each entity. This means that the most central countries in bioeconomy scientific
literature are central in both ways. At first, they are the poles around whom smaller nodes
are gathered to form a group of related terms; and, at the same time it is them who allow
the global scientific interaction between different clusters. In our example, Portugal, in its
separate cluster, can interact with non-directly connected nodes through the interaction of
the most cental nodes of its cluster and at the same time exist as separate entity.

In our network, we can trace the three directions defined by Bugge et al., the Red cluster
represents the Bio-technology vision oriented countries, the Green cluster the Bio-ecology
oriented, while the Blue cluster represents the Bio-resource vision countries (the closer a
country is to ..., the closer is its orientation to a specific direction.). As we see, the bio-
resource oriented countries are located most central in our network, between the two
clusters, which could be explained by the fact that this vision contains elements from both
the bio-technology and the bio-ecology visions.
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3.5 Data Collection
We attempted to achieve the maximum (possible) gathering of related scientific literature
regarding the bioeconomy, for this reason we opted to focus our research on the Core
Collection of the Web of Science (WoS) website since it fulfills three main criteria:
e extensive coverage of the database;
e extensive availability of features for searching, sorting, and exporting bibliographic
data as well as for computing performance indicators on them;
e open access of the database (not subscription-based).

We chose to use five different wordings of the term “bioeconomy”, as presented below,
limiting our search in the decade 2008-2018.

Table 1. Alternative wording in the terms searched for the “bioeconomy” concept

NUMBER OF RESULTS
NUMBER OF RESULTS | AFTER THE DELETION
OF DOUBLES
BIOECONOMY 600
BIO-ECONOMY 171 |
BIO ECONOMY 889
BIO-BASED ECONOMY 260
BIO BASED ECONOMY 506
TOTAL 2426 1369

We downloaded the results (Tab-delimited format / Full Record and Cited References) and,
via the excel program, we traced and eliminated the duplicates which resulted a final
number of 1369 documents. Afterwards, by filtering the “author keywords” column we
traced and removed the term overlapping (i.e. Bio-economy = Bioeconomy).

4. Bioeconomy Network

4.1 Author Keywords Network

To construct the bioeconomy scientific literature network we used Co-occurrence type of
Analysis, Unit of analysis: Author keywords and Full counting method while we have limited
our results to a minimum of five occurrences which gave us 92 terms (plotted as network
nodes). It means that our network (see in fig. 6) contains the keywords that authors have
used to summarize their papers related to each other according to the number of times they
occur together while each term is used at least five times in the data. Each reference counts
the same weight.
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Figure 6. Bioeconomy Network, Author Keywords.

Through the network analysis and the calculation of centrality indices, we can easily locate
the most central elements that bioeconomy is composed of (such as biofuels, biomass,

bioenergy, biorefinery, sustainability, biotechnology etc.) and construct a “visual” definition
of the term.

As we have mentioned before, the purpose of our paper is not a simple repetition of the
findings of previous researchers on bioeconomy; but, having in mind that bioeconomy came
up as a necessity of the environmentally harmful conventional carbon-based model, to

reach to a conclusion regarding the primary causes that led to the creation of its scheme, its
today's form and its future possibilities.

To achieve this, we will rely on three parameters: Clustering, Kernel-term width and
Overlay Visualization to further interpret the network. At first, we determine two (2)
different clustering levels, general-to-specific, to categorize the terms. The two (2)
parameters that determine the size of each cluster are: the resolution and the minimum
cluster size; the lower the value of the resolution is, the more general the terms are
grouped. Low value of the resolution parameter means lesser and wider clusters. Similarly,
the minimum cluster size defines the lower threshold of terms that a cluster must include;
i.e minimum cluster size: 4 means that no cluster contains less than 4 terms.
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For our analysis we have chosen, for the general clustering level Resolution: 0,60 and
Minimum cluster size: 4 while for the specific clustering level, Resolution: 1,40 and
Minimum cluster size: 3.

The general level contains 6 clusters (4 main+2 secondary) while the specific level contains
12 smaller clusters. The separation and the names of the clusters have been selected by the
authors by taking into account which organizational level of bioeconomy, these clusters,
influences.
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4.2 Density Visualization
4.2.1 Cluster density

4.2.1.1 General Clustering
From the general clustering, we can distinguish four main clusters in Fig. 7, and the terms

they include, which correspond to the levels that bioeconomy is organized: Red = Energy
Demand, Green = Land demand, Blue = Governance, Purple = Interaction with other
schemes, while the table 2 contains the most central terms that characterizes the cluster.

biodiesel

biomass

sugar bioeconomy
hydrogen  Diofuels

bioenergy

life cycle assessment  sustainability

Figure 7. General Clustering Network

Table 2. Main clusters, names attributed and selected pivot elements

Energy Demand Land Demand Governance Interaction
e Biorefinery e Sustainability  Bioeconomy o Circular
o Biomass e Biotechnology ¢ Industrial gconomy
s Biofuels e Agriculture biotechnology e (Green
* Bioenergy e« Policy * Biopolitics economy
e  Metabolic
engineering

Most Important Nodes (Degree- Eigenvector Centrality).
4.2.1.2 Specific Clustering

The Clusters 1-12 correspond to the 2" more detailed, clustering. The table 3 has classified
the detailed clusters to more general fields that we have defined at part 4.2.1.1.
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Figure 8. Most Important Nodes for the specific clustering (Degree- Eigenvector

Centrality).

e Cluster 1: biodiversity, bioeconomy, biopolitics, commodification, finland, Foucault,
neoliberalism, performativity, political economy, stemm cells.

e Cluster 2: biochar, biomass, bioproducts, biorefinery, chemicals, fermentation,
gasification, lignocellulose, lignocellulosic biomass, methanol, pyrolysis.

e Cluster 3: agriculture, climate change, energy, energy policy, environment, land use,
natural resources, renewable energy, research & development, sustainable
development.

e Cluster 4: bio-oil, biodiesel, biofuels, biohydrogen, China, emission, fast pyrolysis,
microalgae, photosynthesis, woody biomass.

e Cluster 5: Africa, biotechnology, Europe, food security, governance, innovation,
policy, regulation.

e Cluster 6: cell factory, Escherichia coli, European union, industrial biotechnology,
knowledge-based bioeconomy, metabolic engineering, sustainable agriculture,
synthetic biology.

e Cluster 7: bioenergy, bioethanol, celloase, economy, forest biomass, lignin, market,
mechanical properties.

e Cluster 8: brazil, ethanol, extraction, life cycle assessment, miscanthus, optimization,
productivity, sugarcane.

e Cluster 9: anaerobic digestion, biocatalysis, biogas, catalysis, enzymes, green
chemistry, hydrogen.

e Cluster 10: circular economy, green economy, resource efficiency, waste
management.
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e Cluster 11: Germany, renewable resources, uncertainty, wood.
e Cluster 12: eco-economy, rural development, sustainability.

What we notice, at first glance, is that according to the scientific literature, bioeconomy is
not a completed-shaped economic scheme; 44/92 terms of the network are
science(technical)-related while the absence of socio-economic terms is obvious.
Bioeconomy is still techno-oriented.

Table 3. Specific clusters related to main clusters

Cluster 2
Energy Demand Cluster 7
Cluster 4
Cluster 8
Cluster 9
Cluster 3
Land Demand Cluster 5
Cluster 12
Cluster 1
Governance Cluster 6
Cluster 11
Interaction Cluster 10

The domination of technological aspects of bioeconomy can also be, clearly, pointed out by
the Cited Sources network at paragraph 4.2b.

4.2.2 Co-citation / Cited Sources/ Fractional counting.
We use the Co-citation type of analysis parenthetically to emphasize the importance and

domination of the tech-factor within the frame of bioeconomy.
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Figure 9. Co-citation / Cited Sources/ Fractional counting/ Network Visualization

The majority of sources related to bioeconomy are science-related while the socioeconomic
cluster is less dense at the right bottom of the density network which confirms the previous
claim of a techno-centered bioeconomy.
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Figure 10. Co-citation / Cited Sources/ Fractional counting/ Density Visualization
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4.3 Item Density
The utility of the Density visualization (N van Eck, L Waltman, 2009) is to trace the denser-
central areas of the network.

biorefinery

biodiesel
biomass
catalysis hydrogen biofuels

bioenergy

sustainability

Figure 11. Bioeconomy Network, Kernel width

As expected, the denser point of the network is located around the bioeconomy node, due
to the fact that the majority of the references is oriented towards that term. The interesting
part, though, is that energy/fuel-related terms form a separate dense group of nodes next
to the bioeconomy area.

We could assume that the group of those terms, although connected to the bioeconomy
node, shows a relative autonomy. That autonomy indicates that those terms possess their
own substance, they are not special features, invented by and intensively dependent on
bioeconomy, but rather it was those who formed the actual scheme of today’s bioeconomy
and not the other way around. (see p. 4.4)

Combining the paragraph’s 4.2 and 4.3 findings, we are allowed to claim that transition to
bioeconomy came almost naturally, as a result from the necessity of capitalism to give bio-
solution, regarding the negative signs of resources insufficiency, to modern technical
challenges especially in energy/fuel demand — consumption dipole.

Thus, the particular feature of the transition towards bioeconomy is that we cannot identify
a radical multi-layered turn, such as the transition from feudalism to capitalism through the
industrial revolution, but rather than a more sensible eco-management through the usage
of means, tools and inventions of the traditional capitalism.
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4.4 Overlay Visualization
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Figure 12. Bioeconomy Network, Overlay Visualization.

By examining the overlay network, and the detection of most important nodes (the term
bioeconomy has been excluded) of the network through the statistic indices of Degree and
Eigenvector Centrality, we can come up with a chronological separation of bioeconomy in
order to perceive it as a constantly evolutioning scheme.

Table 4. Time dimension and evolution over bioeconomy concept

2013-2014 Biotechnologv, Biofuels

2014-2015 Biomass, Biorefinery

2015-2016 Sustainability, Life Cvcle Assesment
2016-2017 Circular Economy, Waste Management

There are two possible hypotheses to explain the bioeconomy’s current state of occurence.
It either can be seen as a technocratic capitalistic trend or it truly represents a step of a
radical transition away from linear carbon-based model.

The answer is given through the Overlay Visualization network which imports the parameter
of time evolution (Fig. 12).
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As we mentioned above, the central terms biomass, biofuels and biorefinery were under
discussion before the risen interest on bioeconomy which is located after 2015.

The central point, though, of the overlay visualization which needs to be pointed out is the
relation of bioeconomy with circular economy, concerning that the node of circular
economy is most cited during the last years; There are two possible scenarios which could
explain this observation.

o Atfirst, the idea that bioeconomy cannot meet sustainability needs, claims, or
aspirations (Székacs, 2017). So, a transition to a new economic model (circular
economy) is inevitable.

e On the contrary, the second hypothesis is that bioeconomy strengthens by
collaborating with circular economy to overcome any internal efficacy issues.

In order to examine the possible scenarios, it is necessary to define the concept of
circular economy and its differences from bioeconomy.

5. Circular economy

The central idea of circular economy originates from two concepts from the 1970-80s, i.e.
industrial ecology and industrial metabolism, therefore, cannot be considered as a new
concept; however, during the last years a risen interest of scientific literature on this matter
is observed.

Industrial ecology (Frosch and Gallopoulos, 1989) sets the circular course/trajectory of
materials and energy as its objective, which allows the recreation of nature and, therefore,
its preservation forever, while, at the same time, it tries to apply the gained knowledge to
the industrial ecosystem. In simpler terms, the perfect analogy for industrial ecology is:
nature as the ideal factory or as the ideal process in light of conservation of resources and
energy. Industrial symbiosis and industrial metabolism are basic chapters of industrial
ecology.

Industrial symbiosis (Chertow, 2007) originates from the branch of biology and the
idea of symbiotic relations of mutual benefit, which develop, until recently, between non-
cooperative species and ensure that all individual sides have the necessary energy and
material to survive. The adaptation of the notion of symbiosis in the industrial branch can
be interpreted as the cooperation of independent or even competitive companies with
regard to the provision of raw materials or energy. Such a condition can prove to be
particularly beneficial for the companies, which develop cooperative relations that can help
mitigate any differences, as well as contribute to the overall viability and the more even
utilization of the available resources, which cannot be considered as property of the
companies, but of the community and, in that way, they can contribute to the
financial/economic and environmental prosperity of the societies they belong to.
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Industrial metabolism, which was proposed by Robert U. Ayres (1988), originated
from the physical significance of metabolism in the human system, namely the necessary
mechanisms of a cell, which allow it to bind and utilize the provided materials and energy in
the optimal way in order to reproduce. The adaptation of that notion in the industry signals
the evolution of the production process in fields which question the very character of
production, as to the lacking providence for future preservation, and suggest investing in
knowledge about the holistic effect of the resources on the society and the actual place of
production relative to the wider society in which it belongs.

In conclusion, circular economy marks a model different than the pre-existing one,
which clearly separates itself both from the linear production process and from subsequent
regulatory and partially interventional actions, such as recycling. Its main differentiation is
that, while recycling defines the reusability of downgraded or partially used materials in a
univocal way, circular economy focuses on “value grades/tiers” of materials and correlates
the temporality of every process (cascading principle) with quantitative and qualitative data
of other processes and creates complex, co-dependent temporal and quantitative-
qualitative circular levels of production. Circular economy is an internal process, while
recycling is an external one. This means that it requires the existence of an external relation-
interaction with processes of a different kind than those from which the material came in
the first place. As a result, a gap of utilization is created, which is a different temporal or
modal production level and, as such, its quality is downgraded and useless materials and
waste are produced.

\/4

LINEAR ECONOMY

RECYCLING
ECONOMY

CIRCULAR
ECONOMY

Figure 13. Sketching circular versus linear economy
Source: Ecole des ponts, business school

On the contrary, Circular economy focuses on the adaptation of individual productive
processes with certain qualitative and quantitative characteristics, so-called “value layers”,
of the products. Its implementation results in the adaptation of the materials to the process
and the process to the materials.
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Thus, the main difference that distinguish bioeconomy from circular economy is that
bioeconomy is recource-dependent, the bio-nature of processed raw materials
differentiates it from linear carbon-based model, while circular economy is process-
depended; its particular feature is the dependence on the circularity of the processes
independently from the raw material.

We cannow imagine that by creating synergetic relations between the two schemes both
the “linear” and “carbon” term from the economy system would be eliminated. The idea of
a circular bioeconomy could combine the acquired bioeconomy experience, the bio-
technological innovative tools and the bio-raw materials with the circular- process mentality
in order to create a self-feeding bio-processes model that will ensure both the
environmental sustainability and the full economic exploitation of the raw materials.

BIOLOGICAL CYCLE IN THE
CIRCULAR ECONOMY
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Figure 14. Biological cycle in the Circular economy
Source: European Compost Network

We can illustrate the synthesis of the above reasoning towards the so-called Circular
bioeconomy using as an example the sustainable development of bioenergy in China (Yalun
Li, MSc Thesis, Fedun University, China). Through the integration of Social Network Analysis
and Multi-level Perspective theory, the evolvement of bioenergy in Yangtze River Delta area,
the most developed region in China. is analyzed and discussed. Some major content and
results of this study are:

1) Social network and Social network analysis of bioenergy stakeholders.

Through Social Network Analysis, we concluded that the relationship among the
stakeholders is a network which is based on central stakeholders who are involved in the
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material flow, and is influenced by multiple peripheral stakeholders (Fig. 15). Through
social network analysis, we summarized the aspects of bioenergy stakeholders' interaction
that need to be improved: the material flow is lack of commercial development experience;
bioenergy market has yet to develop a successful commercial model in the market; the key
technologies of bioenergy production and utilization has not been advanced; policy system
is scattered. Thus, it is difficult to form resultant force; the infrastructural storage and
transportation system of bioenergy is not well established; the awareness of bioenergy in the
society is not sufficient, as is restricting the development of bioenergy.

Figure 15. The social network of bioenergy stakeholders
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(2)  Dynamic analysis based on Multi-Level Social Network theory.

As shown in Figure 16, an integrated model, Multi-level Social Network, has been
established to mimic the development of bioeconomy in China. China is under energy
transition, and this profound social-economic change shapes the landscape (macro level) for
bioenergy. The occurrence and development of biotechnology and bioenergy in niche level
(micro level) and these innovations in niches level promotes related social revolutions in
regimes (meso-level).

Under the scope of Multi-level social network, we can analyze the gap between the Industrial
economy era and bioeconomy era (Table 5), hence to predict or guide the development of
social regimes.
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Figure 16. Multi-level social network
Table 5. Multi-level social network analysis
Elements of social .
. Industrial economy .
regime Bioeconomy

(IT economy)

The centralized exploitation, long-
Material flow distance transportation and centralized
utilization of fossil fuels

Biomass will be harvested, processed
and utilized on site

The harvest, transportation and

Technology utilization technology of bioenergy is Advanced bioenergy technology
not developed
The economy relied on the usage of Bioeconomy is the core of social
Policy fossil fuels, the policy is different development. Policy is clear and
depends on different authorities resonant
Infrastmcture to collect, §t0re and Well established collect, store and
transfer is not well established, the .
Infrastructure - . . transfer system, rural area provides
electricity network is expanding from .
energy for the city
urban to rural
Bioenergy is considered as . .
Marketing supplementary energy, market is Bioenergy is the base of the

limited

development of economy

Information and
awareness

People have little knowledge and
awareness of bioenergy

Bioenergy is broadly used and the
concept of sustainable development is
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6.Conclusions

As a start, if we should give a definition of bioeconomy, that would be: “A constantly
evolving, institutionally designed, economic model which both economic and environmental
sustainability is based on the renewability of bio-resources and whose structure is keenly
related to different levels of technological maturity."

According to Levidow et al. 2012., we can trace two bioeconomy narratives, i.e. Life science
vision and Agroecology, which originate from different economic and socio-technical
imaginaries. Life science vision respresents the economic imaginary of bioeconomy which
supports that “will enhance productivity through global value chains..”( Levidow et al.
2012), thus it is related with the neo-liberal idea that the social benefits are derivatives of
the economic growth; so any social aspects of bioeconomy will be shown, perforce, only
after the reinforcment of bioeconomic competitiveness, while agroecology vision comes
from the socio-technical imaginary, according to which technological orientation and
innovations, directly, reflect the societal purposes and pursuits, and supports “shorter food
supply chains as a means for farmers to gain more from the value they add.” (citation)

The authors indicate the life science vision as the dominant narrative of bioeconomy, which
is also supported by the countries’ network at section 3, regarding that bio-technology and
bio-resource vision correspond to “Life sciences” vision and bio-ecology to “agroecology”, in
which bio-resource and bio-technology visions cover the most extensive part of the network
and include the world’s biggest economies (blue+red cluster).

As shown at parts 4.2.1.1 and 4.2.1.2, social and political economy terms are missing while
energy demand terms cover a large, dense part of the network, indicating a fact that social
aspects of bioeconomy has not yet developed and remained within the frames of “bio-
market”. Furthermore, our overlay network analysis showed that the energy demand terms
which form a dense cluster next to bioeconomy are mostly mentioned before the
emergance of “bioeconomy” term. We can claim that bio-tech innovation and evolution
eventually lead to the appereance of bioeconomy. Thus, according to the socio-tech
imaginary, those tech-related terms that shaped bioeconomy carry the pre-bioeconomy
mentality and visions.

This conclusion on energy demand terms combined with section 3 of national strategy
constitue a complex and interesting motive for future research on how a technology-
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product developed within the frames of a system that, constantly, seeks the deregulation of
the institutional-state intervation, transforms the whole market structure towards purely
regulated international and state-defined; Foucault was probably accurate when he
emphasized that “Neoliberalism should not therefore be identified with laissez-faire, but
rather with permanent vigilance, activity, and intervention.” (The Birth of Biopolitics:
Lectures at the Collége de France, 1978-1979).

We have summarized three major conclusions concerning the network analysis, and
separate them according to the chronological order which corresponds to the past, present
and future of bioeconomy, and presented them below.

Past

1. Bioeconomy scheme formulated by the same roots of the existing model as a
necessity to environmental (and economic) instabilities and the more and more
intense awareness of the natural limits of the geosphere. It is characteristic that it is
not bioeconomy who invented the bio-oriented energy terms but rather the opposite
way as shown both in Figure 11 and 12. The transition towards bioeconomy followed
the biological law. According to the law, the accumulation of small, quantitative
differentiations leads to qualitative differentiations. Respectively, small technical
differentiations from the linear carbon-centered model, driven by objective
environmental uncertainties, tend to reorient the whole structure of the model
towards a new one. In the new model, some elements from the previous model will
be sustained but radical distinctive qualitative parts which makes the model a new
one would also be contained.

Present
2. Today's form of bioeconomy acts in four main levels that we set as: Energy demand,
Land Demand, Governance, Interaction with other schemes and present bellow with
the most central terms that they include.

Energy Demand Land Demand Governance Interaction
« Biorefinery * Sustainability « Bioeconomy e Circular
« Biomass « Biotechnology ¢ Industrial ecconomy
* Biofuels * Agriculture biotechnology e Green
¢« Bioenergy « Policy » Biopolitics economy
e« Metabolic
engineering

Future
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3. The overlay network showed that the most recent scientific references relate
bioeconomy with circular economy. We analyzed the meaning of circular economy
and we suggested that the ideal scenario would be a synergetic relation of
bioeconomy and circular economy, that would relate the bio-resource bioeconomic
principle with the circular-processes mentality of circular economy, which would
abolish both the “linear” and the “carbon terms” from the production.
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