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EYXAPIXTIEX

Me 1 dtekmepainon g tapovceag Metamtuylakng Ammiopotikng Epyaciog 6a
NBeha Vo eKPPAC® TIC BePUEC UOVL ELYOUPISTIEC GE OAOVC TOLG GVOPAOTOUS TOL

SLVEPUANY OVGIOGTIKA, GUESH 1) EUUEST, GTIV OAOKANPWOGT) TNC.

[Switepa Ba MBera va evyoploo® TNV emPAETOVGA  KOONYNTPIL KO
Mapuavin Xoatlquowavvov, Emikovpn Kobnymrpia tov Tunuoatoc Tewmoviag
IxBvoroyiog kar Yodtwvov Ilepifdrirovrog g Xyoing l'ewmovikov Emoemmudv tov
[Movemommuiov Osocoriog, mov pov &dmce T SLVATOTNTO VO OGYOANOD Kol Vo
SELPVLV TIC YVAGELG OV HEGT, amd Eva TOGO eVOlPEPOV BEUN. Bepléc evyapIoTieE Y10
TNV TOAVTIUN SLUPOAY|, O10pKN KaBOOYNGT), LIOUOVH Kot VIToSTNPIEN Y1a T oeéaymyn

TNG £PELVOAG KO TN SLYYPOAPT] TNG TOPOVCOC EPYACIOG.

INUOVTIKY] GUVEICQOPE ONOTEAESE 1 GUECT] Kol OVIOI0TEANC Pondela tov K.
Kovetavrivov Kékkwvov, Emommuovikod Zvvepydtn (ITA 407) tov Tunuorog
[MAnpogopiknc I1.O., 1oV omoio evyuploT®d Y. TNV KAOOdNYNOoN, VLTOUOV] Kol

KaTovornon mov enédelle Katd T 010pKeELD, EKTOVIONG TNE EPYACIOG.

Oa MBeho emiong va ekepdowm TIC gvyouplotie pwov otov K. ABavacio
Eéadaxtoro, Avaminpot] Kabnynt| tov Tuquotog I'ewmoviag Iyxbvoroylag ot
Yoédatwvov Ilepifdrrovrog g Xyo¢ eomovikav Emomuodv tov Iavemiotnuiov
Ococailag, Yoo TNV TOPOTPLVGT TNG GUUUETOYNG MOV GTO GUYKEKPIUEVO UETOTTUYLOKS
TPOYPUUUN GTOLOMY KAODC Kot Yo, TV a&lordynon kot fabpoidynon e mapodcog

gpyaciog.

Ocop®d VIOYPEMGCY UOL VO EVYOUPICTHOM TOVG VLIOYNPOVE Ol0GKTOPES K.
Amoctérov Kevertavtivo kot ka. Kovylaykd Evkopmio, KaBh¢ Kot TOUG mapay®yovg
Yoo TNV dp1oTn ouvepPyYasi Kol TOV YpOvo ToL OEBEcaV TPOKEWEVOL VO OV
YOPNYNOOLV T, TPMTOYEVY] OEOOUEVA TV EKTPOP®OV TOVE, YMPIC Ta omoia Bo MrTav

adVVATT 1 EKTOVN OGN TG TAPOVGOS EPYOCING.

Téhog, Ba MBera, VO EKQPAO® TIG EVYUPIGTIEC LOV 6TOV GULVYO UOV, GTA TAdL
HOL KOl GTOVUG YOVEIC UOL Y10 TNV GUUTUPAGTOGCTY, VIOUOVY, duéplotn Ponbeo,

KATOVON oM Kol ovoy Tov €010V GA0 VT TO YPOVIKO SIEGTNU TV GTOVOMV LOV.
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INEPIAHYH

To 0&po ™C KMUOTIKNG oAloynG amacyoAlel TV avOpomOTNTO OPKETH TO
tehevtaion ypovie. H orioayn tov kAMpotog pmopel vo OQelAeTol TOGO GE QUGIKEG
0MTEPIKEG Owdkaoieg M oc efwtepikég duvvapelg, 000 Kol o€  OVOEKTIKEG
avBpomoyevelc HeETaPOAEC ot cOVOEGT TG UTUOCQUIPUC N GTN XPNON NG YNG. 2&
eOVIKO eminedo, N yOpo pog dev €yl TOAD VYNAES eKTOUNEC aepimv Beppoknmiov oe
GUYKPION HE GAAEG YMPEC, OAAL AOY® TOL OTL ooterel Kpatoc-péhog ¢ Evpomaikng
‘Evoong, éxer diebvelc vmoypedoel. To peyoldTepo UEPId0 TOV EKTOUTOV GTNV
EALGOa. ogetheTon o11g povades niektporopayoyns (41%), axorovBolduevn omd Ttov
Bropmyaviko topéa. (17%) kot 11g 0dkég petapopés (14%) (Graus & Blomen, 2008).
2opemve pe v and 29-11-2006 éxbeon tov Opyavicupov Tpogipnv & ['eopylog Tov
Hvouévov E6vov (FAO) n exktpoen tov (bwv mapdyer 1o 18% g moyKOGHIOG
EKTOUTNG TOV aeplv Tov Beppoknmiov. Asdopévov 0Tt 1 (NINon TPOPOV TAOVGIMY GE
npoteiveg avapéveror vo avénbet katd 70-80% péypt to 2050, yiverar Katavontd mwg
B mpemer va. VIEAPEEL GTPOPT GE O PIMKEG TTPOC TO TEPIPAAAOV TNYEG TPWTEIVIG.

Ty mopovco EPYOCio. HEAETNONKOV HOVOOEC EKTPOPNG COUAYKUPIOV GTNV
nePloyn ™S Ococurag (Vo T — EKTUTIKY EKTPOPT) KOL HIKTY - EVIUTIKY EKTPOQT LE
ECMTEPIKN  OVOTOPAY®MY] Kot  whyuven o€ ATLOKNTIO)  TPOKEWEVOL VO
nocotikomomBoly ot EPPUALOVIIKEG EMATMOOELS MOV  APOKUAOUVIOL OO TNV
KOTUOKELT] KO AETOVPYIO QUTAV TOV LOVASMV HEGH TOV VTOAOYIGLOU TOV 0VOPAKIKO
amotvnopatog (CF). Eéetdotnke 0 kOKA0G Long Tov 600 TOTMV EKTPOPNG CUAMYKAPIDV
tov gidovg Cornu aspersum (Helix aspersa) xai tov gidovg Cornu aspersum maximum
(Helix aspersa maxima), €énerto. om0 €mtOMO. GUAALOYN OEQOUEVOV KAl TANPOPOPLDV

Baoel pog Tpocéyyiong kKukAov {mNg «amd to AKvo ¢ TV £000 0td TO Gy POKTILLOY.
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H a&lohdynon 1ov aepiBarloviKOV ETMTOGEDY KOl O VTOAOYICUOS TOV OVOPUKIKOD
amotvduatog (CF) mpaypatomomOnkay pe ) fondeio Tov AoyisHkod TpoypapUioTos
openLCA software version 1.6 kot ¢ alordynong emmtwoewyv CML (non baseline)

(v. 4.4, January 2015).

To avBpaxikd omotvmmpoe vroroyiotnke 0.52728 kg COzeq yio TNV avoiyt
ektpon Proroyikod kUKAoL kot 4.24146 kg COzeq vy TNV KAEIOTH EKTPOPN GE
Ayrvoxnmio e ecmtepikn avamopaymyr. Kot otig 600 Tepmtdoelg ) HeyoAvTepn
oLUPOA 6TO OVOPOKIKO OMOTUMOUN £YEL M KOTOVOA®GYN MAEKTPIKNG EVEPYEWG LE
10c00TA 79,6% y1o TNV avoikty| ekTpo@n] Kol 98,3% yia TN (KT, EVO TO TOGOGTO TOV
amotvouatog CF, umopet vo peiwdel katd 18%, cvpmeptropufavouévov tov mlavony
nakpoypdvimv decpcvcemv Tov CO, amd Ta KeEALYN.

[Mopovoidlovian emiong oTolElo, OYETIKE UE TI EKMOUTEC OEPIOV TOV
Beppoknmiov kot Tov vroroyicud tov CF g evpitepng Lowne mopaymyne (eKTpoen
Booeldiv, YOIPIVOV, TOVAEPIKMY KAT.) Kol GLYKPIVOVTOL HE TO OMOTEAEGUOTA TNG
UEAETNG. ZUUMEPOUCUATIKE TPOKVATEL OTL N EKTPOPY COALYKAPIDV €lval amd TIC 7O

QIMKEG TTPOG TO TTEPIPARAOV TINYEC TPpOTEIVIC (av 0L M PrAKOTEPT)).

A&Ee1g KAedd: avOpaKKd amoTOTO,
COzeq,
LCA,

Cornu aspersum (Helix aspersa),

Cornu aspersum maximum (Helix aspersa maxima)
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1. EIZXAT'QI'H

1.1. KMmporikn Adhayn

To Béua g KMpotikig arlayng omacyorel v ovBpomOTTO OPKETQ TO
terevtaio ypovie. H kAMpotikn ohiayn a@opd o (o gAlayl] 6TnV KOTUGTOo! TOL
KMUoTog mov umopel vo. eviomiotel pe HETofOAEC otov péco Opo 1M Kot o1
HETUPANTOTNTE. TOV O10TTOV TOL KOl 1] OTO10 TUPCUEVEL Y10 10 EKTETAUEVT] TTEPTODO,
cuvBmg dekaetieg N kol meplocoTePo. Q¢ KApa opiletar N KOTdoTOo TNV 0Toio.
Bpioketatl 0 KAMPOTIKO GUGTNHO, CUUTEPIAAUPOVOLEVIG LIOG GTOTIGTIKNG TEPTYPUPNC
(IPCC 2007) kot ywoo vo OpIicOLUE TO KAIMO HIOG TEPLOYNG YPTCILOTOIOVUE TIC
KMUOTIKEG TEPLOOOVE O1 OMOTEG EKTEIVOVTOL Y10, ¥POVIKO S1doTnpe Tp1avTo etV (MeALS
Kot ovv. 2000). H olayn 1ov KMPOTOC UTOPEl VO OQEIMETUl TOGO GE QUOIKES
ECMTEPIKES O10OIKOGIEC N} 0€ EEMTEPIKES DUVALELS, OTMC OUVOLIKES Kot OEpUOOVVOUIKES
OAMAOETIOPAGELS HETAED OTHOCQUIPOG KOL WKEAVOV, NQUICTEIOYEVEI EKPNEEIS Kol
oAAoyEC omnv MAMoK aktivoBorica, 060 Kol 6e avOEKTIKEC ovOpmROYeVEIC HETUPBOAES
ot ovvlBeon g atpnoceapac 1 otn xpnon mg g (IPCC 2007). Iewypogikd, ot
KMUOTIKES oAOyEG eivar TOc0 ekteTapéveg ov eetalovior MG €vo. OAOKANPOUEVO
mAavntiko @awvoupevo. H XouPoon-IThaicto twv Hvouévov EOvov yuo v aiiayn tov
kAiporog (UNFCCC), oto apbpo 1, opiler v kot arlopn o¢ TV 0AAXLYT TOL
KAMpoTog mov omodidetonl Gpeco M EUUESH otV avBpOTIVY OpacTNPIOTHTO. Kot
uetofaiier ™ odvBeon ¢ TOYKOGUIOG OTUOCPUIPAS dKPIvovTag TOV Opo amd TNV
KMpotikn petafAntomnto mov ogeiheton oe guoka aitwe (IPCC 2007; Anuntpiadng

2011).
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H oamedy ¢ orhayng tov «xAMpotog efetdotnke kor ovveyller va
OVTILETOMICETAL G TUYKOOWIO EMIMEDO E L0 GEPE OO OUCKEYELS — AEIOAOYNGELG, Ol
omoieg TopatifeTon akoAOVONC LLE YPOVOROYIKY GEIPA:

S H didokeyn tov Movipeod, mov kKatéAnée G& GLUEOVIK KOl LIOYPUPY TOL
[Tpmtokdiiov Tov Movrpeah (1987)

H didoxeymn tov Topovto tov Kavadd (1988)

H idpvon g AwkvBepvntikne Emirpomng ywo mmv AAloynq tov Khiportog
(Intergovernmental Panel on Climate Change, IPCC), o Aicbvig Opyaviouodg yio
mv aflohdoymon ¢ EmoTNUNG 7OV oYeTileTol pe TNV KAMUOTIKY  oAlayT,
OLOTEAOVUEVT] IO TOLG KOPLPOIOVE E0TKOVS KMUOTOAGYOVS TOV KOGpOV (1988)

% H ZopPacn-miaicio tov Hvopévov Ebvov yio v Khaporkn Alkayn (United
Nation Framework Convention on Climate Change, UNFCCC) (1992)

% To I[Ipotoxorro Tov Kioto (1997), mov amotehei uépog e UNFCCC xar eivat to
amotérespa ¢ 3™ Atdokeyng (COP3) , Bétel SecUELTIKOVG GTOYOUE WE TPOG TIG
EKTOUTEG POV Y10 TIG YOPES MOV TO EYOVV KUPMGEL, ONMG TO KPOTN HEAN NG
E.E. (Evponaikog Opyavioudg Iepipdirovroc, ToMmtikée yioo v oAlayn Tov
KAlpoTog 2008)

% OvAwokéye yio v Khpotiky Alkayn (Conference Of Parties, COP) ot onoieg
dieéhyovran kabe ypovo amd 1o 1995 péypr ko onuepo kKo culnrovvior ot
eEeMEEIC KO O1 TPOOTTIKES TOV PUIVOUEVOL THG KMUOTIKNG oAdayns. H didokeyn
(COP 23) 1ov £€rovg 2017 01eé&nydn ot Bovvn ¢ lepuaviag.

[ToAAEC eVpOAGIKEC yMPES Exovv LIOBETNGEL EOVIKA TTPOYPAUUOTO UE GTOYO TN

HElmON TOV EKTOUTOV, eV Exovv eykplel O10Qopeg TOMTIKEG Kol HETPO HESEH TOL

Evponaikol) Tpoypaupatos y1o. TV KAUOTIKY GAAYY.
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Yt yopo pog pe to N. 4426/2016 (®.EK. 187/A/06-10-2016) kvpmbnke M
Sopeovia tov IHopisiov o ZopPoon-ITiaicio twv Hveopéveov EOvov yuoo v
Khpoatikn Aliayn, oto mAoiclo ¢ evioyvong g eQopuoyns g Zoupaong.
Emutiéov, 610 TAQIG10 TOL pynuoviov cuvepyaciag, Tov vreypden 10 AskéuPplo Tov
2014 and to Yrmovpyeio Iepifdriiovrog Evépyetlag ko Khporung AAhayng, to Topuua
latpofroroyikdv Epevvav g Akadmuiog Adnvov ko v Tpdmela ¢ EAAGSOC, pe
GTOYO TNV AVTIUETOTION TOV EXMTOGEMY TNG KAMUOTIKNG GAAAYNC G EMIMEOO YDPAG KoL
mv oélomoinon ¢ eumepiog ™m¢ EMEKA (Aemomuovikn Emupomn Mehémg
Enmtoceov Khpotikng AAiayng mov cvotidnke tov Mdptio tov 2009 amd v
Tpanelo. ¢ EAMISOC), oloxinpdbnke 1O o%E010 TOL KeWévov G EBvikng
Xrpatnyikng v v [pocapuoyn otnv Koty Adkayn (EXIIKA), to omoio tébnke
oe OMuocta dfovAicvon to Askéuppio tov 2015.

Xoueova, pe tov Evporaikd Opyavicuo Iepidirovtog (European Environment
Agency) n xMpotikny oliayn ovvrereitar Non: ot Bepuokpacie avédvovtal, To
YOPOUKTNPICTIKA TOV PPOYonTOGEMY 0AAALOVY, O1 TAYETOVEG KAl TO Y1OVL AIOVOLV KOl 1|
maykooule puéon otdbun g Bdraccag ovePaiver. H avénom g Bepuoxpaciog
opelleTol Katd KUPLO AOYO OTNV TOPUTNPOVUEVY] OVENGT] TV GLUYKEVIPOCEWDV TMV
aepiy TOV KOTOTEPMY STPOUATOV TNG ATUOCQUIPAS To omoia ovoudloviol aépio Tov
Oepuoxnriov (greemhouse gases - GHGs). Ta oéplo tov Bepupoknmiov &yovv tnv
wKavomTa, Voo Toy1devovy BepuoTNTa oY aTtUOCQUIPA KUBME etvarl Olopavy otV
NMoK axtivoBoro aAAd adlopovy GtV VIEPLDON, 1| omoia akTtivofoisitan amd ) I
610 Odotnua (Kot Tov Pe Tov Tpomo autd N I'm eknéumet Oeppdmra). Katd cvvéneo,

o avénomn TG CLYKEVIPMOONG TOV 0epiov Tov Oegpuoknmiov SToplccel TV
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1GoppOTiC. TNG OKTIVOPOAOVUEVNG EVEPYELNG Kot TPOKUAEL OENGT) TG OOPPOPOVLEVIG

aKTIVOPOAOG KO ETOUEVOC BEPUOKPUGIUKT] LETOPBOAT.

Srop p oy non o= p o
Bepuoknmou: 350

BEPUOTNTE KAL EVER YE L
OTIY ATLOOpap &

rKm ==

- D awopevo o

'(—Jcppnur]rﬁoul

Ewovo 1.1 Avtoiioym evépyewg petodd g myng (MA0g), g em@avelng mg yneg g
OTHOCPUIPOS KOl TOL TEAKOD OTOSEKTY] 7OV &ival to &&mtepo didotnua

(https://el.wikipedia.org/wiki/@awvopevo _tov_Ogppoxnmion)

T Y0P pag VIapyEr pio caeng avénon g Beppokpaciog omd TG apyEg ™G
dexaetiog Tov 1990 (EOvikd Actepockomeio Abnvav 2001), 1 omoio otadlokd £xet
evioyLBel kot To katoyeypopupéve “Koutd” kohokaipla eival OAo kot o cLvnOIGUEVO
eaivopevo. Enl miéov, 1 tdon twv Bpoyontwcewv oty EAAGda eivar apvntikn 1060 o€
emoto 060 kot oe emoyikn Paon (E.A.A. 2005).

Sopewvo pe v Odnyia 2003/87/EK tov Evponaikod Kowofoviiov kot tov
ZvpPoviiov wg agpia tov Oepuoknmiov opilovron To akdlovbo: 1o A0é&eido Tov
avbpaka (CO,), 10 MebBavio (CHy), 10 Ymo&eidio tov olmrov (N20), ot
YopogbopavBpaxeg (HFCs), ot YrepebopavOpakeg (PFCs) kor to E&agBoprotvyo Oeio

(SFe).
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H AwxvBepvnrikny Emupomn yio 1 Khpoatikée Arlrayég (AEKA,
Intergovernmental Panel on Climate Change, IPCC), vroompiler 611 1 avénon g
Bepuokpaciog OQeileTonl KLPIMG OTNV KOVGN TOV OPLKTOV KOVGIUOV Kol GTHV
amoyilkmon TV dochV Kal 0ELTEPELOVIMG GTNV AVATTLEN TOL TOUEN TNG KTNVOTPOYPIag,
om ypnon olOTovXOV ATAGUATOV Kol @OOpoLy®mV aeplnyv, KaBOC TPOKAAODV
eknounég CO; Kol TV LTOAOITWV aEPI®Y OV GLUBAAOVY GTO EVIGYVUEVO (QUIVOUEVO
oL Oepupoknmiov. Xtnv Evpomn, m evépyeia kol o1 PHETAPOPEG vl Ol HEYOAVTEPEC
myég TV ekmoundv avt®@v (Evpomaixkn Emupom Fevikn Awrdbuvvon Tewpyiog kot
Aypotikng Avéamtuéng 2012).

To CO; eivar 10 0€pro ToL BepUOKNTIOL TOV TUPAYETOL GUYVOTEPL OO TIC
avOpOTIVES dPAGTNPLOTNTES KOl VOVVETAL Y10, TO 63% NG LRLEPOEPUOVOTIC TOV TAAVITN
OV oPelheTal 6° aLTEG TIG OpacTNPOTTEG. O1 GUYKEVIPOGEI, TOV GTNV ATUOCPUIPA
uetpovvral pe axpifeta omd to 1958 oe dV0 epevVNTIKOVE GTUBHOVS GTOV KOGUO, OAAG
ue Pdom petpnoelg mov £youvv 01e&aybel oTov TAYO KOl 6TA 1IGHTONA TOV AVOPUKA GTOVE
SOKTUAOVE TV SEVIPMV £YOVY VTOAOYISTEL Kt Y1 TIC TEAEVTaieg yMetieg. Ot oTabuol
avtol Bpiokoviar oto Mauna Loa ot Xofan kot oto Notwo IToro (Merag 2007). H
GLYKEVIPMOOT TOL oTNV aTtOGEa1pa, eival onuepa Katd 40% vyniotepn amd 6,11 Katd
™V &vapén g exPropmydvions. AAAa agpia Tov BepUOKNTIOL EKAVOVTOL GE UIKPOTEPEC
TocdTTEG, OAAG Tayldevovy TN Bepudtnto moAd mepiocdtepo and 10 CO, Kot og
UEPIKEC TEPUTTMOOELS €lval Katd moAD 1oyvpdtepa. To CHy gvBuvetar yia to 19% g
VIEPBEPLOVOTIC TOV TAOVNTN amtd avOpmmoyeveic arieg kKot o N2O yia 10 6% (Apdon
v, to KAipa, European Commission).

O1 smmtooelg ™G KAMUOTIKNG oArayng obueove pe v 4n 'Exbeon

A&ordymonc (AR4) g IPCC (Intergovernmental Panel on Climate Change), n onoia
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Bpafevtnke pe to PpaPeio Noumeh Eipnvng to 2007, mpoPrémeton v eivor ot

aKOAOLOEC:

> Méoa otig emdueveg dekaetieg, o amobéuato vepol mov elval amobnkevuéva
OTOUG TAYETOVEG KOl OTIC YIOVICUEVEG TEPOYEC B petmwboly TPOKAADLVTAG
erkelyelg vepol o€ mep1ocoTEPO amd 1 d1¢ avBpdmovg.

> To 20% pe 30% Olwv 1tV (wviavdv opyovioudv otov mAovNT) O
avietonilovy avénuévo kivduvo elagdviong ov m dvodog g UEoTG
Taykoouag Beppokpaciog Eemepdoet tovg 1,5-2,5°C.

> e yoaunASTEPO, YEWYPAPIKA TAATT, Kol KUPIC 68 ENPEC KO TPOTIKEG TEPLOYEC,
axouo, kol pkpEC avénoelg g Bepuokpaciog e tdéng tov 1°C - 2°C,
OVOUEVETAL VO, VENGOVY TOV KIVOLVO AUOV.

> Metd 1o 2080 OAAE eKATOUUOPIN OVOPOTOV OVOUEVETAL VO ETNPEUCTOVY OO
TAMNUUVPEG OTO, OTITIOL KOl OTIC EMYEIPNOCELS TOLG e€atiag NG avOoov NG
otabung ¢ 6Odraccag kabe ypovo. Xe 1dwitepo Kivouvo Ppiokoviar
TUKVOKUTOIKNUEVEG TEPLOYES, KOOME Kol TEPLOYEC TOV PpioKovial 6e youUniod
VWYOUETPO LLE TEPIOPIGUEVES IKOVOTNTEC TPOSAUPUOYNG.
Mo va peTpléicovpe TIC GUVETELES TNG KAMUOTIKNG GAAYNG, TPETEL VA, LELDGOVUE

TIC EKTOUMEG TOV OEPI®V TOV OEPUOKNTIOV N VA OUGPAAIGOVUE TNV TPOANYN TNG

Tapoywyng tovg. Ot ydpeg mov véypayav 1 ZopPacn-ITiaico tov Hvouévov Edvov

ywo v Kotk addoyn (ZopPocn UNFCCC) cvupdvnoov voa meplopicovy v

TOYKOOUID HECT] QNG TNG EMPAVEINKNG Bepuokpaciog amd TNy mpoflounyovikn

emoyn] oe Myotepo amd 2°C. O maykdoeg exmounés Ba mpémel péypt 1o 2050 va

uewbolv katd 50 % ce clhykpilon pe ta eninedo Tov 1990 mpokeévou vo emtrevydet

o0LdETEPO 160L0Y10 dvBpaka Ttpty amd to TéA0G Tov audva. H E.E. ompilet Tov 610%0 T™¢
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cuupacnc UNFCCC kar emdinkel, péypt o 2050, vo Exel HEWOGEL TIC EKTOUTES TOV
aepiov Bepuoknmiov xard 80 — 95 % oe cvykpion upe 1o eninede Tov 1990. Ta
ONUOVTIKG ovtd emtimedo peiwong AopuPavouy vaoyn TIg WKPOTEPES UEIDGELS TTOV
OmOITOUVTOL OO TIG avomTvooopeveg yopes (Apdon v to Khiipa, European
Commission).

2g efvikO emimedo, 1 yOPO HOG OV EXEl MOAD VYNAEG EKTOUMES aepimv
Bepuoknmiov oe cOYKPIoN He GARES yOPES, GG AOY® TOL OTL MOTEAET KPATOG-UEAOG
™m¢ Evponaikng ‘Evoong, &yet oiebveic vroypemoelc. To peyoiitepo pepidlo twv
ekmopundv  otv  EAMGSo  ogelheton ot povadeg miektpomapaymyns  (41%),
axolovBovpevn amd tov Propnyovike topéa (17%) kot 11g 00ég petapopes (14%)

(Graus & Blomen 2008).

1.2. AvBpakikd armotdnmpa (Carbon footprint, CF)

1.2.1 Opiopdg avOpoKiKo) omoTUROUATOS

To mepBorroviikd amotOinmpo eival Eva 16YLPo ePYaAEio Tov cuuPdiiel otV
KOTOovOnon TG CAMAETIOPOCNC KOl TOV EMMTOCEMV NG avOpOTIYNG OpaoTNPIOTNTS
610 TEPIPAALOV, EVD TOVTOYPOVO. TAPEYXEL TN duvaTOTNTO VO LITooTPiEel TIC drubéoiueg
EMAOYEC Y10, TN HEIDOT QLTOV TOV EMATOCEWV. ZUVIOWG CLYYEETOL LUE TO OIKOAOYIKO
amoTOHTMOUL, YEYOVOS oL dev Oa Empene va. oupPaivel koot ot Opot “mepifdirov” Kot
“oworoyia” dev tawtiCovrat. O 6pog “neprPdirov” avagépetal oe OAL OGO UTOPOLV VL
Bpiokovratl yOp® amd Evay 0pyovIGUO 1 £va OIKOGLGTNIO (GLUTEPTAUUPAVOUEV®Y KOl
TOV GAAOV OPYOVIGU®OV, TOL KMUOTOC, TOL £00POUVC K.0.), VM O OpOg OIKOAOYia
OVOQEPETOL OTN UEAETN TOV oyéoewv petaly (oviovav opyoavioudv Kot petaéd tov

nepBarrovtoc toug (Xatinumipog kat cuvv. 2007).
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ZOuQmva pe Ta TPoavapepBEVTO, MG OIKOAYIKO omoTirmue opileTal | uétpnon

TOV QUGIKOV otoyeiov (yepoaio 1| BOAGCG0. €MQAVEID. TNG YNG KAL) WOV £&VOG
dedopévog TANBuoudg amartel y1on Vo ToPayEL TOUG PUGIKOVS TOPOVS OV KUTAVAAMDVEL
Kol Yo voo amoppognoet o amofAntd tov. Ev cuvropio, 10 01KOAOYIKO OOTUAMLLN
ueTpd v avipomvny Otnon v ) @ovon. Metpd ™y “mocotnta” g OONE TOL
omoteital yuoo v owfidoel - avBporommte Kot voo omnpydet 1 owovopia e
Ynrohoyiletan pe cutdV TOV TPOTTO 0 avOPOTIVOS OVTIKTLIOC EVUVTL TOL OIKOGLGTIUOTOS
Kol gmokaAVTTeTaL 1) edpTnon TG OKOVOUING OO TO QUOIKO KEQUAULO (TAYKOGLIO
amobepo. guoikov mopwv) (https://el wikipedia.org/wiki/Oworoyikd omotimmpa). H
0EQL TOL OIKOAOYIKOU OmOTLAMUATOS ovortLydnke 1o 1990 amd tovg Mathis
Wackernagel ko1 William Rees tov University of British Columbia, evd onuepa
avoyvopiletor ko e@upuoletal amd EMGTHUOVES, ERNYEPNCELS, KLPEPVNOELS, 101DTES
KO OPYUVIGHOUG IOV £pYALOVTOL Y10, TV TOPUKOAOVONOT TG OKOAOYIKNG ¥PNONG TOV
QLGIKOV TOPOV Kol TNV Tpodnon g aeipdpov avarntvéng (Global Footprint Network
2005).

Q¢ mepBoAlOVTIKO amOTORMUC, TOPOTL VAGPYOUYV TOAAG OlPOPETIKA €10M

TEPIPOALOVTIKOD OTOTUOUOTOS (VEPOU, AvOpaKa, 0LOVTOC KAT.) avaAoYd e TO €100¢
™¢ avOpOTIVNG ETdpaoNS, OAAL AOY® TOL YEYOVOTOE OTL TO EVICYLUEVO PoIvOUEVO TOV
Oeppoknmiov amoteAel T onuovtikotepn enintoon ¢ Kapotikng AAiayng, voeitan

10 “avOpakikd anotdrnwua-carbon footprint (CF)”. Aev eivor cagég moTe Kot amd modv

0 6po¢ CF gpnopomomonke yuo. Tpdtn Qopd, aAld evIOmicTNKE GE GPOpa ePNUEPId®V
non and to éro¢ 2000 (Biddle 2000; Sorensen 2000), evdy ot Piprodnkn tov
dnuooctevcemv oto Web of Science, to CF avagépOnke yio mpdn @opd tov lavovdpilo

tov 2007 (Hammond 2007). ITapd ) ONUOTIKOTNTA TOL KO TH ¥PNoT TOL, O&V LILAPYEL

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 07:11:51 EEST - 54.91.226.9



(9]

kaBoMka amodextdg opropuog tov CF. Znuepa mepypaget, omd ) “otevotepn” €mg TV
“gupltepn” €vvola, TN HETPNON TOV EKTOUTOV TV oepiov tov Oepupoknmiov (GHG
gases) (East 2008; Finkbeiner 2009; Pandey et al. 2011; Peters 2010; Wiedmann &

Minx 2007). Erot ©¢ avOpoKikO omotummpe opiletor 1 UETPNON TNC CULVOMKNG

TOGOTNTOG TOV EKTOUTOV TOL S10E€1510V TOL GvOpuKa 1) 0ol TPOKUAEITAL GUESH M
EUUESO OO LI OPOSTNPIOTNTA 1] CLGCOPEVETHL KUTA T d1upKeELn CmNG VO TPOIOVTOG.
Avagépetor povo 1o CO; otov 0piouo, £XOVIO TANPN ENLYVOGT OTL VILAPYOLY Kot G
a€plo. pe duvoromnte evioyvong tov dawvopévov tov Ogpupoknmiov TO. OMOIN
nepthopfavovtal oe autov tov meptektikd ogiktn (Wiedmann & Minx 2007). ‘Evog

GALOC OPIGLOC avapEpel 0Tt To amotunmua avOpoaxo. (Carbon Footprint, CF), petpa

GUVOAIKY] TOGOTNTO TOV EKTOUTMOV GEPIV TOL OEPUOKNTIOL TO OTOlN TPOKAAOVVTAL
Gueco M EUUECH OO KOO OpaoTnPOTNTE 1| £IVOL GUGCOPEVHUEVO GTO EMUEPOVG
otada Long evog mpoiovrog (Prapog & Mavoin 2015).Zopeova pe tov KuPepyntiko
Opyaviopo v v Ipootacia tov [MepiBarrovtog (United States EPA) 1o avBpakikd
amoTOITOUE. OpileTal ¢ 1 GLUVOAKI] TOCOTNTO. CeplV DEPUOKNTIOV OV EKTEUTETOL
OTNV OTHOCEOIPO. KOOe YpOVO om0 £vo GTOUO, M0 OIKOYEVEW, E&VO KTIPO, Evov
opyoviopud M o etaapeic. To amotvmmpo avOpouko mepthapuPovel EKTOUTEG aepimv
Bepupoknmiov omd KOLGIUE TOV ¥PNCIUOTOIEL Eva ATopo amevbeiag, omme 1 Bépuaven
evog omTiov 1 1 ooNynon tov avtokwvitov. Iepriapfdaverl exiong agpia Beppoxknmion
OV TPOEPYOVTAL GO TNV TOPay®yN oyebmV 1) VANPESIOV TOL ¥PNCILOTOLEL TO GTOLO,
CUUAEPTAQUPAVOUEVOY  TOV  EKTOUTAV omd  oTofpolc NAEKTpOTOpPAY®YNG, —Omd

EPYOCTUGIO. TOL TTOPGYOLV TPOIOVTU KO OO YMPOVG VYEIOVOUIKNG TUPNG.
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YOUTEPOUGUATIKG Pmopel va emmBbel OT1 o avOpOKIKO omOTOM®UN EIVOL EVOC
YPNOIOG OeikTNG MEPIPUALOVTIKNG Procipudtntog arAd Kol évo epyoAeio 610 omoio

umopet vo. faciotel 1 xapacn g tepPaALOVTIKNG TOMTIKNG.

1.2.2 TTocotikomoinotn 10V avEpuKIKOL UTOTUTMUATOS

Zopewva pe to Green House Gases Protocol 1o avOpoxkikod omotumompo
vroAOYICETAl GE TOVOLS 16000vVapoL d10&ediov tov dvBpoaka (tn COseq ). To COqeq
¥PNOLONOElTUL (OOTE TO JPOPETIKG agplo. Tov Beppoknmiov (Green House Gases -
GHGs) va pmopodv va eivar cuykpioio. petadd Toug o po eviaio fdon vroroyiouol
NG omolag povada petpnong etvor po povaosa COs.

Katd 1o ApBpa 4 ko 12 g ZopPaong - [Miaico ta Gueca 6 aépa Tov
Bepuoknmiov (GHGSs), ta omoio. cuvowilovionl Kol 6T0 avOpuKIKO OmOTUTOUN, OTME
TpoavopepOnKe, eivar Ta eENG:

> CO; — Carbon dioxide (Ao&eidio tov avOpaka)\

> CH,4 — Methane (Mgbdvi0)

> N0 — Nitrous oxide (O&gidto tov al®tov)

e PFC’s — Perfluorocarbons (Ynep@bopdvOpaxeg)

> HFC’s — Hydrofluorocarbons (Y6po@BopavOpokec)

> SFs — Sulphur hexafluoride (E&agpBopiotyo 6<io)

Souewvae pe to Hopapmmuo IT g IPCC (2014) to COzeq opileton o¢ n
nocotta. exmopmg owéewiov tov avlpoka (CO2) mov o wpoxuAovce TV 1O
EVOOUOTOUEV] padlocLyvotnta, o€ &vo dedouévo  ypovikd opilovia, OmmC 1
eKmeUTOpEV] TocOTNTO €VvOG aepiov Oeppoknmiov (GHG) 1 petypotog oepiov

Bepuoknmiov. To COzeq eivol o Kown KAIHOKO Yot T1 OOYKPIGN] TOV EKAOUTDV
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dpopmV oepi®v BeproknTion. ZVVORTIKG, £IVOL TO GEPIO UVOPOPAS, GUUPOVO. LE TO
OmO10 LLETPOVVTOL KO TO. VITOAOWTO. aEPLO DEPUOKNTIOL KOl G EK TOVTOV £)EL OUVOUIKO
avénong g Bepuoxpaciag tov Thavitn (GWP) ico pe 1 (IPCC 2001).

O vnoroywopog tov COzeq emtuyyGveTOl HE TOV TMOAAUTAUGCIOGUO TMV
eknoundv aepiov Oepuoknmiov pe 1o Ioykdouo Avvauikd Oépupavong (Global
Warming Potential - GWP) tov kafevog Y10 tov cuykekpiuévo ypoviko opilovra. o
&vol petyuo aepiov Bepuoknmiov emtvyyaverol e Ty abpoion tov exmounomv COzeq
kaOe aepiov. Q¢ “Avvapko Ogpuavong tov IMavitn” (GWP) opiletan o deiktng mov
OVTIIPOCOTEVEL TO GUVOMKO UTOTEAEGHO OLOPOPETIKDOV YPOVIKOV CTIYUOV CLUTOV TOV
CEPIMV OV TOPCUEVOLV GTNV OTUOGPUIPO. KOl T GYETIKY TOLS UTOTEAEGULOTIKOTNTO
omv amoppognon ¢ e€epyduevne vmeépubpne oaxtivoPoriag. Avtdg o delktng
npoceyyilel TO XPOVIKO OAOKANPOUEVO amoTEAEsUO BEpLaveng avd uovada udlog evog
dedopévou aepiov Beppoknmiov ot GNUEPIVI] CTUOCPULIPO, GE GXECT ME EKELVI] TOL
doéediov tov avbpokoa (IPCC 2001). MaOnuotikd opileton ©¢ 10 7MAIKO NG
AUV TIKNG BEpLLOVENC OV TPOoKaAEt pia, povado nalog aepiov TPog oUTH MOV TPOKUAEL
o povadae pdlog 010éediov tov avOpoKo KOt TN OGPKE OC GLYKEKPILEWNS
¥POVIKTG TEP1odov (PAApog & Mavmin 2015). Zouenva pe t Zoppoon-ITicico tov
Hvouévov EOvav yo v Kupatiky Alioyn (UFCCC) to GWP eivor o dgiktng mov
YPNOYOTOLEITOL Y10 VO “HETAPPAGEL TO EMIMESO TWV EKTOUTOV OUPOPWV CEPIMV GE
Hoe Kowvn Paon mpokewéEvon va. cLYKPIOEL | GYETIKY EKTEUTOUEV OKTIVOPOAMA TMV
QWPOPETIKOV aeplV ymPIC AUECO VIOMOYIGHO TOV UETUPOADY TOV OTUOCPUPIKOV
GUYKEVIPMOGEMV.

Zoppwve. pe tov KuBepyntrikd Opyoviopd tov Hvouévov EOvov ywo v

[Tpootacio. tov Ilepipdrrovroc (EPA), dweopetikd oépro Oeppoknmiov pmopel vo
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Exouvv APOPETIKES emmtdoelg ot Bépuaven e I'mg. Avo Paocikd onueio oo oroia
TO. GEPLD. OOPEPOLY UETAED TOVE EIVOL 1) IKOVOTNTO TOUG VO AOPPOPoLY evépyeld (1
«PUOIEVEPYELOY TOVC) KOl O ¥POVOC TUPUUOVIG TOLC otV otuocpupa (1 "ddpkeio
Comc" tovg). To Avvapkd YrepOepuavong tov I[Thavimn (GWP) avortiydnke yio vo
EMTPEYEL CUYKPIGELS TOV ENMTOGEDY TNG AOENGNE TN BEPLOKPUGING TOV TAUVATN OTd
dwagpopetika aepl. Oco peyorvtepn eivor 1 GWP, 1060 meplocotepo €va £00UEVO
aépro Bepuaiver ™ I'm oe ocvykpion pe 1o CO; Kotd T S1GpKELD ALTNG NG YPOVIKNG
nepodov. H ypovikn mepiodog mov ypnoiponoteitan cuvnbwg yo too GWPs givar ta 100
em.

To owéeidro tov avBpaka (CO), €€ optopov onwg wpoavapépinke, £xet GWP
oo pe 1 aveldpmnto amd TV YPOVIKN TEPIOSO OV YPNCIUOTOETTAL, ENEWDN Eival TO
aéplo oL ypnouonoteitan m¢ ovopopd. To CO; Topupével 6TO KMUOTIKO GUGTN LA Y10,
TOAD peyaAo ypoviko dwotnuo kabmg ot exmounég COz mpokarolv ovénon twv
aTHocQUIPIKOV cvykeviphoemv CO; mov Ba. Sopkécouvy hades ypovia (United States
EPA).

To pebavio (CHy) extipdron ot €xet GWP 28-36 1o ypovikn wepiodo 100 etdv.
To CH4 mov eKTEUTETOL CUEPT OULTNPEITOL GTNV CTUOCPOIPY, Y10 TEPITOV 10 OEKUETIOL
Kot HEGO Opo, MOAD Aydtepo ypovo oe oyéon pe to CO,. AAAG 1o CHy amoppogd
oA mepiocotepn evépyelr amd Ot 10 CO,. To xabupd amotéhecuo TG WKPOTEPTS
dpkerng Comg Kot g VYMAOTEPNE OmoppOPNoNG EVEPYENS avTiKoTonTpileTal o610
GWP (United States EPA).

To o&eidro tov aldtov (NL0O) £xert GWP 265-298 @opéc peyoarvtepo amnd 10 CO;
v, ypovikd owotnue 100 etdv. To N,O 7ov ekméumerol GNUEPU TOPUUEVEL GTNV

atpoc@upa yio. teprocotepa. and 100 ypovia, katd péco dpo (United States EPA).
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Ov  yhopoogbopavipoukeg (CFC), ot vopogpbBopavlpoxec (HFC), ot
vopoyrmpoebopavipakeg (HCFC), o1 vreppbopavOpokeg (PFC) kat 1o e&apboplovyo
feio (SFq) ovopdalovtar agpa vyniov GWP eredn), v dedopévn mocotnto palog,
noyvevovy meptocotepn Beppomta ano 1o CO,. Ta GWP 1o avtd ta aéplo pmopet vo
etvat pmadeg N 6ekadeg yimadeg (United States EPA).

[opaxdre, veo popen nivokae nopoveialovrar too GWP o ypovikd opilovta
100 etdv oduemva pe v [éumm Exbeon AZiohdynong e IPCC (Fifth Assessment
Report, ARS 2014). Ot tnég g ARS elvar o1 mo mpodoc@ates, ohAd KATOES QPOPES
ypnooroovvtol Kot avtég g Acvtepng ExBeong A&iohdynong (SAR 1995) i ko g
Téraptng (AR4 2007). Emmicov avagéperor 0t ot Tieg g ARS GWP100 dwgépovy

amd exelveg mov vioBetOnkoayv anod 1o [pwtdkoiro Tov Kidro.

IMivoxog 1.1: Tywég GWPy, oe oyéon pe 1o CO, (ARS 2014) (Greenhouse gas protocol, GHG).

Tipés GWP yw ypoviké opiCovra 100 eTadv
Agbtepn Tétapm
XnNuKog
Ovopaoia ) ‘Exfeon ‘Ex0eon [Tepntn ‘Exfeon
TOTOC
A&oroyneong| Agoroyneng | A&ohoynong (ARS)

(SAR) (AR4)
Awoéeidro Tov CO, 1 1 |
avOpoko.
Mebavio CH,4 21 25 28
O&eido tov almtov | NO 310 298 265
YneppbopavOpokeg | PFC’s | 6.500-9.200 | 7.390-12.200 6.630-11.100
YdpopbopavBpaxeg | HFC’s 140-11.700 124-14.800 4-12.400
E&agBoprovyo Beio SFe 23.900 22.800 23.500
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O dwagopetikég Tipeg GWPgp mov mpoékvyay otig Tpoovapepbeices ekbécelg
a&loAdYNoNG  OQEIAOVTOL OE  EMIKOIPOMOMUEVES EMOTNUOVIKEG EKTIWNCEL 1TNG
amopPOPNONG EVEPYEWG N TG OdpKewG CONG TV aepimv N TV HETUPUALOUEVODY
OTUOGPOIPIKOV GLUYKEVTIPOGEMVY TOV aepimv Beppoxnmiov (United Sates EPA).

Sounepoocuotikd  avaeépetor 0tt to. GWPs mopéyouv pio kown povado
HETPNONG, N Omoio divel TN dLVATOTNTA TNG EKTIUNGNC EKTOUTMV JUPOPETIKMV UepimV
KOl EMTPENEL GTOVG LRLELOVYVOLG YAPUENG TOMTIKNG Vo ETPUAAOVY HETPOL LEIDOTC TMV
EKTLOUTDV VTOV oE d1d.popovg TOUEILG

(https://www.epa.gov/ghgemissions/understanding-global-warming-potentials).

[0 TOV VOAOYIGLO TV CEPIMV TOL OEpUOKNTIOL LILAPYOLVY JUOECTLN TPOTLTO.

kat odnyiec. Ta o cvvnbiopéva omd autd eivar (Pandey et al 2011):

> To mpmrokorho Greenhouse gas protocol (GHG) tov World Resource Institute
(WRI)/ World Business Council on Sustainable Development (WBCSD).
AmevBiveton oe etaupeieg, o Qopelc, oe dpdhoelg kot oe mpoiovra. Epsvvatar o
KOKAOG (MG KOl GLUYKPIVOVTOL O1 EKTTOUMES [E QUTEG TPOTYOVHEVMV ETMV.

> Ot podiaypagéc Publicly Available Specifications-2050 (PAS 2050) tng BSI
(British Standards Institution). IIpoxeitor yw éva mpoéTUTO TO OmMOio eivan
Swbéopo o610 kOO Kol 10 omoio “yrictnke” mAvew o MO VAAPHOVOES
ueboddovg mpocdiopiopot kOkAov (ONG HE ©TOYO TOV TPOGIIOPICUO TWV

EKTOUTOV 0EPIMV TOL BeppoknTiov.

v

Ot Odnyyieg Intergovernmental Panel on Climate Change (IPCC) yia aépia Tov

Beppoknmiov.

\ 4

O1 Odnyieg International Office for Standardization (ISO) 14064.

> O1 Odnyieg ISO 14025.
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> O1 Odnyieg ISO 14067:2013. TIpocoiopilel TIC apyés, TIC QMUITNGELS KAl TIG
odnyleg vy TNV TOCOTIKOTOMNGY TMV ONOTEAECUAT®OV TOL  avOPUKIKOD
ATOTLVITOUATOG EVOG TPOTOVTOC. APopa LOVO oTNV TEPIPOALOVTIKN ERITTOOT TNG

KMUOTIKT 0AAOYTG.
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2. ZAATKAPOTPOO®IA & ITEPIBAAAONTIKOX XXEAIAZMOZ

2.1 Iotopikn| avackonmon — Extpoor| caitykapidv otnv EAAade (Heliciculture)

H xoatavdiomon tov coMyKapidv NTov yveotn omd v apyootra. Eyxet
Sdwmotwdet 611 omd v HoraoMOwkn emoyn uéypt v Yortepn Eroyn tov Xokkot ta
HOAGKIO, OTOTEAECAV ONUOVTIK TMyN TPOPNG Y. tov avbpowmo. Eival emiong
APYOIOAOYIKG, OTTOOEOEYHEVO OTL TA HOAGKIO OTOTEAEGAY CNUOVTIKO oTotXelo otn (on
TOL VEOAOIKOU avOpOTOL MG TPOPT| Kol ¢ OOAMUA, O KOGUNUO Kol O epYaAreio. v
apyoioc Poun dwnpovsav ta coilykdpla ce €101KoVE KNTOVE Y10, TAYXVVOT TPV TA.
KATOVOADGOUY O¢ €660, VD amd TO, HESA TOL 190V advVa Kol HETA TA SUATYKAPLX
dpyloay Vo, KOTOVOADVOVTIOL 68 TOAAEC ydpeg g Evphmng pe onuaviikdtepn
FoaAro. TTopdAAnAo o, ¥EPGOI0 GUALYKAPLO ¥PNCLOTOMONKAV MC OEPATEVTIKO HEGO
Yo, Vo HEYAAO op1Oud acBeveldv, eved Tov 190 aidva, 1 EQUPUOYN TOV BEPOUTEVTIKOV
WB0TNTOV TOV COAYKOPLOV YIVOTOV TALOV UE PeATimopéveg nebddovg, Ommg e yoma,
o1pOTL, CAOIPEC OKOUO Kot PE GOKOAATA caitykaptdv (Xatinuwavvou & Zrdukov 2015).

2ty @von amavidvol Tave ard 4000 01 caAitykapidv avd Tov KOGUO, VO
omv Evpdnn 400 €idn. And ta €lon Tov edOOUOYV GOAYKapPIOdY TTov 610100V oty
Evpohmn povo ta téccepa etvan epmopevoo: To Cornu aspersum (ovv. Helix aspersa,
Kowd ovopa oty EAAGSa: kpnTikog KoyA10G) etvan TO o yveTo Kal KoAvmtel o 40%
TOL EVPOTAIKOV gumopiov, to Helix pomatia (corykapt ¢ Bovpyouvdiog 1 Pouaikod
caAyKAPL 1 €000 GoMyKdapl) Kahvmtel o 28% tov eumopiov, 1o Helix lucorum
(Mavpo 1 ToVpKIKO GaAlykapt) KOAOTTEL TO 22% Kat, TEAOG, TO €VPEMC EEAMAMUEVO
eldog Fobania vermiculata koakbmtel To vrolowto 8,5% tov eumopiov (Overview of the
European Community 1993). Xty EAAGOQ kaTd k0p1o Aoyo exktpépetor 1o gidog Cornu

aspersum 660 Kot 10 vrogidog Helix aspersa maxima. Extpoen colykapiov yivetal kot
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oe QAAEG YOpe Ue 101aitepal avTaymvioTiké TES (YTovpyeio Aypotikng Avantuéng &
Tpogpipwy 2012).

Xopeova, ue ototyeio tov 2013 1 ItaMa eival TaykOoUIO TPATN GTOV TOUEN TNG
EKTPOPNC SUMYKAPIDV LE ETNO10 OYKO TOANGEWV 265 exatoupvpiov svpd (Forte et al.,
2015) KaBOC avVTImPOSMRTEVEL U1, aKUALOVoH, KOl ETTUYNUEVY OpoocTNPIOTNTA, XAP
oTNV apyoio Topadocn STPOPNC OTIS Ay POTIKEC TEPIOYES TNG YDPOG.

21 xopa pag, cLpEva, ue To Yrovpyeio Aypotikng Avantuéng kot Tpoginwy,
0 KAMIOOG NG ZaAykapotpoiag vadpyel €dd kot 30 ypoévia, aArd mapovciale yio
TOAAG YpOVI0L GTAGIUOTNTA. Q6TO60, TAPOAO TOL 1) EMOVASPUSTPLOTONGT] TOV KAAOOU
T TEAELTAIN XPOVIC NTAY EVTIOVI), Ol ETIGNLOL KPATIKOL (OPEIC OEV TPOYDPNCOV GTNV
TAMPN  aVAALGY Kol Kataypoen Tov. Amd T apyéc tov 1960 dpyoov va
TPAYUOTOTOIOVVTAL Ol TPATEC £EAYWYEG CAAMYKOUPIDV TOV TPOEPYOVTIOY GO EYYDPIOVE
(QLOIKOVG TANBLoUOVUE pe Tpoopicud ™ TaAria, evd ot 01dpKeED, TNG OEKAETIOG TOV
1970 n abvénom tov eéaynydv frov paydain, Ue amOTEAEGUO VO 10pLOOVY EUTOPIKEG
eEMyElPNoel; KobmdG Kot Prounyavikég kot Proteyvikég  povadeg  emefepyaciog
calykopldv. 'Etol, n mpdtn mtepiodog dpaoctnplonoinong Tov KAGOoL KOToypaeNKE
Katd Tig Oekaetieg Tov 1970 - 1980, oAAd tehkd cvppikvhbnke yopic va vadpet
HeYOAn e&EMEN. Zopgpova pe ta dwbéoua otoryeia Tov 2011, omdTe Kot £yve Yo
TpOTN Qopd amoypapr omd 1o Tunuo Melccokouiog, Xnpotpogiog Kol AOWOV
aoTOVOLA®Y  [OIKOV  opyovicudv Tov  Ymovpyeiov Aypotikng Avdmtuéng  kat
Tpoeipwv, vpyav oty EAAnvikn emkpdreio 136 extpo@eio. GOAMYKAPIHY GUVOAMKNG
gktaonc 575 otpeppdtoyv, evd yio o 2012 kataypdenkay 255 ektpopeios caAlykapidv
ocuvoMkn g éktaong 1.389,3 otpepudrov (Xatinwdavvov & Ztdukov 2015). Hapoio

aUTA, O TPOYUATIKOC apPBUOC TGV EKTPOPEi®V €ival OmpoodloptoTos, O10TL TOAAEC
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HOVAOEC EYKUTUAEITOVTIOL 6TO TPAOTA 2-3 ¥pOVIo, AEITOLPYING TOUG, EVA GLYYPOV®OS
10pvOVTUL VEEG, TOAAEG OO TIC OTTOTEC OUME O ONADVOVTUL GTIG APUOSIEG VN PECIEG TOV

Yrovpyeiov (Tunuora Kmviatpiknc tov 61evbvveemv Aypotikng Avamtuéng).

2.2 Mopg@oroyia, avatopia, Proroyio & O10TPOPIKEC AMAITIGELS CAAYKAPIDV
Ta yepoaio caiykapla avnkovv omv kKAdon Taoctepdmoda (Gastropoda) tob
@O 0L TV Moiokiov (Mollusca). H cvotnuatikn katdraln yo. to TvELHOVOQPOpa.

YEPOOIL GUALYKAPLX ElvaL 1] aKOAOLON:

DYAO: MAAAKIA (MOLLUSCA)
KAASH: TASTEPOITIOAA (GASTROPODA)
KAAAOS (CLADE): ETEPOBPAI'XIA (HETEROBRANCHIA)

ATYITH OMAAA (INFORMAL GROUP): IINEYMONO®OPA (PULMONATA)

KAAAOS (CLADE): EUPULMONATA

KAAAOZX (CLADE): STYLOMMATOPHORA

Ta colykapla £xovV HOAOKO GO0, TO OTOI0 TPOGSTATEVETOL AO TO KEALPOG
Tovg ko ywpiletan og 6v0 TpuMuoTa. To éva Tunua TeprrapuPdvel To TdO1 KoL TO KEPAAL,
Kol To GAAo Tufua T omAayvikn udlo. H omiayvikn udlo Ppioketor cuveymdg
TPOGTATEVUEVT] OTO EGMTEPIKO TOV KEADQPOVG, EVA TO TOOL, UE TA OPYOVO, TOV QEPEL,
umopet va ekPdrel amd 1o KEAVPOG, OTAV TO GOAMYKAPL EpmEL, TPEPETAL 1| (evyapavel,
KOl UTOPEL VO ATOGVPETOL GTO ECMTEPIKO TOL KEADQOUVG o€ TePldoovg avdmavone H

YEVIKN OPYAVMGT TOV GOUATOC EVOG GOAYKaplol gaivetor otnv Ewova 2.1.
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yovada &vrtepo

EPHAPPOSITIKOG AgUKwpaToyovog abévag
aywyog
“rnvevupovag”
VEDPO BonBnTikég aywyodg
"‘?—RCSE é“?;% 5 vaue*ro)xurmog adéva
YAHETOAUTIKOG ' ’
abévag TIPOCTOHAXoG MaTL
Teplolcodayik
FROHAXOG aKTEa)uogl OTITIKN Kepaia
Kapdla %
a Kepaia
7— | ; s oTopa
g {ela]l / ORERHICEYROG avanapaywytko
méog \ avotlypa

HaoTiyio

B)\swog()von odaKoc
adévec  akovtiou

Ewdva 2.1: Zy£d10 opydvmong Tov ompotog yepoaiov caitykapion (Xottnuwavvov & Ztdikov
2015)

To xEMQOC TOV GOMYKOPIDV OTOTEAEITAL GO OPYOVIKA KOl OvVOPYovVoL
ovotatikd. To KOPO avOPYAVO GLGTUTIKO TOL E€lVOL O OGPESTITNG 1) OPUYWVITNG
(avBpaxikd aoPéotio) avimpocwnevel 0,1 €mg 5% tov ouvvolkov PBdpoug TOL
Kkehd@ovg (Xatinuwavvov & Trdikov 2015).

Ta yepoaio colykapia ot GUON TPEPOVTOL LE LI TOKIAL OPYUVIKOV VAIKGV,
omog Tupote. QUTOV (tpueepoi Prooctol, omépupote, QOAAL), QUTIKO VAKO ©f
anocVvleon, Aeymves, Ppoa, poknteg, SVAo, oxopa ko vekpd (do. Emiong, ocuvyva
KatovaAovouy Kompave. dAwv (owv ko yopo (M. Xothnwdvvov & A. Zrdukov
2015). ApaotnplomooVVToL Kot TPEQOVTUL KUPIME TIC VUKTEPIVEG MPEC KOt KATA HEYIGTO
2-3 dpeg apov okotewidoet. Katd tn didpkeia g nuépag kpupovratl o Kata@vylo Tou
Bpiockovv avdpeca ota QuTa 1N oe GAleg kataokevég (Yrovpyeio Aypotikng AvVArTuéng

ka1 Tpoginwy 2012).
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IMa o puToEAYs GUAMYKAPIO TO PUTIKO VAIKO OMOTEAEL TO UEYUADTEPO KOUUATL
¢ dlordg tovg. AxkoiovBolv ot poknTeg, VAMKO o€ amoclhvBeon kKot yduo. Ta
COMYKAPIY OTOPEVLYOVV YEVIKA VO KOATOVOADVOUY OKANPA TUNUOTO TOV QUTOV
(omOpOVG, oKANPOVE PAOGTOVG) 1 PUTA pe 1Bwitepa GKANPOVE 16TOVE, OTTMG Etval TOAAY
TOMOON ELTA. AVTIOETA, TPOTILOVY PUTE, e HOAOKA QUAAM, OTOC EVOL O1 TOCOVKVIOEG, TA
Bpoa N @UAAL oe amoocLVOeSN. Aev VIGPYOLV EMUPKEIS AVAPOPES Y10 TIG OONTNTIKES
avlykeg TV coAykapidv o€ aoPéotio. Extwdror, Oumg 6Tl amoutolvv  UEYAAES
nocdTTeG aoPeotiov yia v avénon kol v avamapaymyr tovg. Kdamoleg ueréteg
delyvouv OTL Ta GUAMYKEP10, GTO PUGIKO TOVG TEPIPAAAOV, KOTUAVOADYVOUY TUKTIKG YU
Yo TNV TPOSANYM acPecTion, OAAL Kol TPOSPOPOVY amtd TO £00.POC ETIAEYUEVO, 1OVTA,
ocoumepthappavopévovr  tov  acPeoctiov, UECH NG EMPAVEIRS TOL OO0V,
Yrootmpiletal, emmAéov, OTL T0. GOMYKAPIO, TEIVOLV VO, GUYKEVIPAOVOVTOL GE £JAQN
TAOVGIU 6€ AGPESTIO, TOV EMTPETOVV TN GLYKPATNOT TNG AmapaiTnTNG LYpPUciag, aAAL
Kol TNV koA arootpdyyion. Katd cuvénelo, 6ev amatd@vrol cuyva e apythmon edaen
7oL YapoKTNPIlovTol amd YOUUNAEC CLYKEVIPOGELS aoPeoTion.

Y& wo Hovado EKTPoPNC COMYKaplOY onuavtikd poro mailel n dwyeipion tov
€l0oVg NG GITIoNG TOV GAAYKOPLDY, £TGL OGTE VA 00NYEL 6 ypnyopn avénon Kot Ge
EMIYIOTEG OMMOAEIEG TPOPNG, UE OKOMO TN UEIWON TOL KOGTOUG EKTPOPNG Kol TNV
ehayiotonoinon ¢ emPapuveng Tov mepiPdriovioc. To citnpéscio mov yopnyeitol ota
(oo etvat TO0TIKA Kol TOGOTIKE aVAAOYO UE TO MAMKIOKO GTAOI0 TOV GUAYKOPLDV

(veapd, evidka, yevwntikd opua) (Xatinwdvvov & Xtducov 2015).
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2.3 Zvotuota EKTPoPNg
H extpon tov coMykapidv umopel va yivel eite o avoiKTa eKTpoQEia gite 6¢
KAEIOTEG £YKATAGTAGELS, A.EI0TOIOVTAG T QUTIKY PAAGTNoN N/Kal TeyvnTa cumpécia. H
EMAOYN TOL TPOMOL EKTPOPNG Kol OTPOPNG TV GoMyKapidv efaptdror omd 10
S10BEGO KEPAANLO £YKATAGTAONG KOl AEITOVPYIOG, TNV TEXVOYVMGIN TOV EKTPOPED, TO
EMYEIPNUOTIKO TAGVO Kot dAAOVG mapdyovieg. 2tn  PipMoypapia  cuyvotepa
TEPLYPAPOVTAL O1 TUPUKAT® TPELS TUTOL EKTPOPTG CUALYKAPIDV:
a. Extpo@1] 6g avoiyté yOpo / avolkTy SKTPOQN: OTOTEAEL TO TOANOTEPO
SLGTNUA EKTPOPTG 6TN caiyKapoTpopia. H mapaywyr yivetar o€ mepippayuéva
AYPOKTNUATA, OOV KAAMEPYOUVTAL GUTO TOV GMOTEAOLV KOl TNV TPOQN TOV
calykopldv. To colykdplo uropel va o1tilovral GLGTNUATIKA 1 TEPIGTAGTUKG,
Kol P YAopd QuTa, TTov gite KaAMepyel 0 mapaywyog N wpounbevetal and To
eumopo. H pébodog mapovctalel mheovekTiuoTa, OM®C KOAN TO10TNTA
TPOIOVTOG, GYETIKA UIKPO VYOG EXEVOLGTC KOL YOUUNAO KOGTOC TAPAYWOYNG, OAAL
KOl UEIOVEKTNUOTA, OT®MG Ol U1 €AEYYOUEVEC OCULVONKEG MOPAY®YNG KOl M
UIKPOTEPT] TOPAYDYIKOTNTA.
B. Exktpo@n 6t Kieloté YOpo / KhewoTi] 1| SVTUTIKY] EKTPOQ): OAEC OL
GUVONKEC OTOVG YDPOLE EKTPOPNG etvar eAeyyduevee Ko OAa To oTdd, NG
TOPOYOYIKNG O1001KaciaG Yivovtal o€ KTNPO 1 o€ OepUOKNTIO og TEYVNTO
nepiParrov. Ot mapduetpotl mov eAEyyovtal eivarl 1 Bepuokpacio Tov agpa, 1
OYETIKN VYpacio ToO aépa Kol 0 POTIGHOS (Evtaot kot didpkeia). Ta carrykdpio
TPEQOVTOL HE OmOENPAUEVE, CUIMNPECIO. KOl OROVIOTEPU HE YAMPA QUTE
(Aayavikd, kopimg). H pébodog £xet to mheovékmuo TG undevikng eaptnong

amo TIC KMUOTIKEG GUVONKEG Kol NG MEPLOPICUEVNG €EAPTNONG omtd GAAOLG
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acTAOUNTOVG TOPAYOVTEG, OAAG amoutel LVYNAN emEVOLOT Kol UEYOAO KOGTOG

TOPOYWYNG, TAPAYOVTEG TTOL OgV TNV KabloTovV frooiun.

v. ExTtpo@1 pe ovvovaopd KAELGTOU KOl OvVOLTOU YOPOV/MIKT 1 Mut-

EVTUTIKI] EKTPOPY]. OTNV TEPIMTOOT OUTY TA GOAMYKAPIO OVOTAPAYOVTUL GE

KNP0 KAT® 0md eAeyyOUEVEG GUVOTKEG KOl LETA 0t o TEPI000 TPOTAYLVONG,

7oL OlapKel £¢ ko 8 efdopddeg, petapépovrol oe eEMTEPIKOVE YDPOVE Y10 TNV

ThYLVOT UEXPL TO EUTOPEVCIUO UEYEDOG KO TNV OPIUAVCT] TOL CVATOPAYDYIKOD

ocvotuartog. H pébodog autr|, mov apopd amokAeiotikd ta €idn Cornu aspersum

ko Helix aspersa maxima, é&ygl viofembel ko omnv EAAGSe, Omov 1o

coaMykaple Tpépovion pe omoénpapévo oumpécie. H  pébodog éxet 10

TAEOVEKTN O, TN VYNANG TOPAYOYIKOTNTAS KOl TG HIKpdTEPNG EAPTNONG 0md

TIC KAMOTIKEG GLVONKEC N GAAOLG 0OTAOUNTOVG TapPdyovtes, OAAG omartel

VYMAOTEPN EMEVOLON KOl LEYOAVTEPO KOGTOC TTUPAY WYNG.

To Ymovpyeio Aypotikng Avéamtuéng kot Tpogiuwv e EAAGSoC mapovcidlet
oTN YOPO HoG OVO GLGTNUOTU EKTPOPTG, TO AVOLXTO KOl TO KAEIGTO, AmOOEXOUEVO TN
dubkplon pe Pdon v Omapén | U KOAVUPEVNC KINVOTPOPIKNG EYKOTACTAGNG. XTNV
TPAYUOTIKOTNTO,  LIdpyovv otv  EAAGOC OA0. TO. GULUGTHUOTO EKTPOPNG  TOL

TpoovapEPONKoy aAld Kot cuvovacpotl avtdv (M. Xatiniwdavvou & A. Ztdukov 2015).

2.4 Tep1BaAAOVTIKES QAT GELS EODMOIUDY CUATYKUPLDY
H mapovcio yepooioov coMykapidv oe kdmowo meployn eCoapraton omd
S1bpopovg mapdyovteg, KUPOTEPOL TV OmoimV eival To KAMUo, 1 0100eGIUOTNTA TOV
acPeotiov 610 £00pO¢ Kol 1 TOPOLGio KaTtdAANAmY pikposvootnudtoy. o tao

YEPOOIL, GOAYKAP1O, TO OTOI0 AVI|KOLV GTIV VYPOPIAN yepoaio mavida, 1 Bepuoxkpacio

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 07:11:51 EEST - 54.91.226.9



(23]

aAAd, Kuplwg, M vypacia eivor ot TAEOV oNUOVTIKOL KAWOATIKOL TTapdyovteg mov
kafopilovy TV TOPOLGIN TOLC G O TEPOYN KOl YEVIKOTEPA TO €VPOC TNG
YeWYPAPIKNG Tovg efdmimong. ‘Oieg ot dpactnpldtréc tovg, OmM®G 1 Kivnorn, M
TPOPOAM IO, KL 1] OVATOpay®mYN, e€pTOVTAL Kol TEPLopilovTal ypovikd Kol TOTKd omd
™ Bepuokpacio kal, Kupimg, amd TV vypacia Tov mepiPdrirovrog (Xatlnwdavvov &
Ytdkov 2015).

21 guon Ta coMykdpio Covv 6-7 ypdvia. Xe aryUaAMGia EXOVV PTAGEL KAl TO,
12 ypovia. Ta tpia eddOWa €101 TOV TAPOLSIALOVY UEYUADTEPO EVOLUPEPOV Y10,
EKTPOPN, £YOLV TIC AKOAOLOEC OMUTNCES OC TPOC TIG TEPIPAALOVTIKES GLVONKEC

(Ymovpyelo Aypotikng Avdmtuéng kat Tpogiuwy 2012):

Hivokag 2.1: [eptPailoviicéc OmOUTNGCEL Y10 T TTO ETOPIKE, EIOT] COAYKAPIDV

Eidog IMepiparioviikég amotoelg

Helix aspersa | Evaictnto oto yoyog. Ipotiud yhvka khipato, mapobaiaooies neploxés
Kot ELappd apocio Edapog. Yyouerpo péypt to 1000w,
Helix pomatia | AvBekTik6 oe nuelpotikd Khipo. I'o aoPectodyo npoToyevn edaen Kot

waAioto, KpNTIowKe. Yyouetpo péypt ta 1800,

Helix lucorum | Hpotywd (dveg vymiég, dpooepéc okwalopeves, mhololeg o€ acPéctio,
YoPig Gueon erxidpacn oAAooIOV AVEI®V.

e YEVIKEG YPOUUESG TA GOAMYKAPIL £YOVV OovayKn vypaciag petaldy 65-75% v
nuépa kat 85-95% 1tn voyta (umopel aviioyo pe TO €100C VO, VIAPYOLV KOTOIEC
S1pOPOTTOMGELS WC TPOG TO PEATIOTO). e TOAV Enpn aAAG KO OVTIGTPOP®G GE TOAD
VYPN ATUOGPALPO. (KEKOPEGUEVT) KATUCTPEPOVTOL Q¢ TPOG TOV PMOTIGUO T, ELVOEL O
SéyLTOC PMOTIGUOC, EVD O GUECOC PMOTICUOG Kot 1 €vtovn axTivoPoiia, umopel vor ta
oonyneetl oe Enpaven kot Bavato. To £6agog Tov TpoToly etval acPectolyo, TETO0G
oLGTAONG MOTE KAl VO GLYKPOTEL TNV amapaitntn vypacia, aAAd kol va amootpayyilet

koAb, Ta coiykdpla de umopolv va okdyovv ce okAnpn, &npn dpyto, evd to
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aoPECTIO TOVE €lval AmOPAITNTO Y10 TO GYNUATICUO TOV KeEALbeous. H mepiektikdtnTo
ToL 6o oe 20-40% opyavikn ovcio Bempeitan koA, Ta carykdpla TPOTWOULV T
ynvepio kol 10 Aa@po 0epdkt. O €viovog dvepog TPOKOAEL TNV APLOATMGN TOLE

(Ymovpyeio AypoTIKNG Avémruéng Ko Tpoeinwv 2012).
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3. YAIKA KAI ME®OAOI, ME®OAOAOI'TA

3.1 Avtikeipevo kou 6TtoOY0¢ epyociog

Yty mopovoa perérn, Bo mpayuoatomombel n ektiunon tov  avOPUKIKOD
arotvopatog (CF) tov ovo timmv eKTPOENC COMYKOPIOV HE TNV TEXVIKN NG
Avaivong Kokhov Zomg - AKZ (Life Cycle Assessment - LCA), 1 orota tepthapfavet
™ oLAAOY] Kot Vv aflohdynon TeV EICPODV, TMOV EKPOOV Kol Tov mbovov
TEPPUAAOVIIKOV ETMMTOGEMV TOL TPOIOVIOE GE OAOKANPO TOV KUKAO Cmng tov.
EmihéyOnke n mpocéyyion ¢ avaiveone kokiov {omg pe tn pebodoroyio «cradle to
gravey, cOUQ®VO UE TNV onole. 0 TePPUAAOVTIKOG OVTIKTUTOC EKTIHOTOL omd TNV
ALOKTNGOT TOV TPOTOV VADMV 7OV ORUITOVVTOL Y100 T ONUOVPYio. TOV TPOIOVTOS Kol
TEAEIOVEL GTO ONUEI0 OOV OAOL TOL VAIKG EMIOTPEPOVTHL OTN Y1. MEPOG TG Epeuvag
OMOTEAECE 1| KATOYPUPT) TOV TPOTOV Kot PonONTIKOV VAOV Yoo TNV KOTACKELT] Kot
AEITOVPYID. TOV HOVOd®V EKTPOPNG, TN UETUQOPA TOLG, TN XPNOCN EVEPYEWNS KOl TIC
ddKaoieg mapoymyne HEXPL Kot 10 onueio mpy oworebel to mpoiov wpog noinot. Ta
dedopéva Y10. TIC TOGOTNTEG EIGPOMV — EKPOOV GLAAEXONKOY EMTOTOL OTIC HOVADEG
EKTPOPNG COAYKOPIDV GE GLVEPYAGTa e TOVG W10kt TEG TNV Avolén kot to Kaiokaipt
oL étovg 2017 kot poviehomomOnKay pe 10 Aoyiouiko openLCA.

O okomd¢ TOL WOPOVIOC EKTMOVNUOTOS Elvol VO TOCOTIKOTOU|GEL  TI
TEPIPBUANOVTIKEG ETTTMOGELS OV OTOOIOOVTUL GTNV TOPUYDYT TOV CUMYKUPIDY, DOOTE
V0. GLYKPIBOUV GTN GUVEYELN LE TIG TEPIPUALOVTIKEG ERMTOOEIS TOV TPOKUAOVVTOL Ao
aArec myég mpmteivav. Emmhéov, £xovtag TocoTiKomombel o1 EMATOGELS, UATOPOVY VO,
TPOCOIOPIGTOVY O1 GNUOVTIKEG TNYEC EKTOUTOV Kol Vo 000el mpotepaidtnTe. 6To. onpeia

ue v péyomn OSuvvordmro. peimong ovtdv, avavoviag £Tol TNV TEPIPUALOVIIKY
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OMOTEAECLOTIKOTNTO Kol 0&l0mOIOVTOS LE TO PEATIOTO TPOTO TO OIKOVOUIKO KOGTOC TV

napepPacemy.

3.2 Yrohoyiopog CF pe ) pébodo g Avaivong Kokiov Zmng

H pérpnon tov avOpokikol omoTum®ueToc yivetor oe meplodikn Paon (w.y.
emoing 1N kaPe Alya ypovie) kot KOAVTEL TNV eKTiumon tov mEpPIBuAiroviikon
OMOTLTLOUATOC OTA JPOPETIKG oTAd1 TOL KUKAOL (wn¢ evog mpoiovrog (Life Cycle
Assessment) (ITpapotapn & KuplokoOiog 2014). Opiopéveg yOpeg Kol opyavicuol
Exouy opicel S1KEC TOLG OOMYIEC Y10 TOV LIOAOYIGUO TOL OVOPUKIKOD OTOTLAMUNTOS
OMMG TO TUN O, TPOPIUMV KOt oy pOTIKGOYV Bepdtov otny Meyain Bpetavia (DEFRA) kat
n vanpecio tpootaciog tov wepiPariiovroc (EPA) otig HILA. Ipdkettar yio. évo amd
T yopoktproTikd epyareio [MepiParioviikig Awyeipiong to omoio gival NON ETOPKMOS
OVETTLYUEVO Kot €xel ypnoonombel oe peydAn kiipoxo moapovoialovrag alloroya
fetikd amotehécpato (oovoukd kol mepiPorrovrikd) (Zovumoving kot cvv. 2015
“Avaivon Kokiov Zong”). To epyoielo autd épyetat vo. avaAVGEL TIG O1EPYUCies, Vo
opicel éva avOpmmOKeVIPIKO Kot meptPailoviikd mAaiclo Opdone Puciouévo otnv
EVVOLLL TNG «OEPOPOV avarTvéngy. Epyetar va kabodnynoet Toug KOTUCKEVUOTEG 0T
Beitioon TV TPOIOVTIOV TOVG HEGH GE &V TEPIPUALOVTIKA amOOEKTO TPOPIA Kl va.
evnuepmoel tovg Kotavorwteg kol ypnoteg (U.S. EPA, 20006). Egappoletar amd
KuBepvioelg, 101OTIKEG ETOIPEIES, OPYOVAGCES KOTOVOAOTOV Kol TEPPOAAOVIIKEG
OPYOVOCELS WG EVa ePYUAEID VITOGTNPIENG omoPace®V. TO AVTIKEIHEVO TV UTOPAGEDV
OV Umopovv va vroompryrovy oo pie LCA mowilel omd moAD gvpeleg TOMTIKEG
EMAOYEC UEXPL OMAEC OCULYKEKPIUEVEC EMAOYEG TPOIOVIMV 1] YUPOKINPIOTIKOV TOV

TPOIOVTMV KAt TN d1dpKeln Tov oyedacpov (Awukdxn & Ipnyopoudng 2008).
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H Avaivon Kokhov Zonig (Life Cycle Analysis, LCA) npotosugoviotnke
Katd ) dekoetion 1960-1970 dtav ot emomiuoveg apyoay vao, mpofinuatiCovral and
Vv eEAVTANGT TOV QUGIKOV TOPMV Kl TV Or0OEUATOV 1N avavedoung evépyeog. H
PO avéivon kokkov (mhg mpoidvtog &ytve ot Prounyavic g Coca-Cola” To 1969,
yioo TNV Ttumomoion TV mpoidovimv e Otav 1 merperaikn Kpion apyioe vo
S1eVPOVETAL, TO EVOLAPEPOV Y10L TNV OvVEALGT KOKAOL Comg onuelowce peyain avénon
Ko GpyIoe vo. eQupuoletol Kal 68 GAES AUEPIKAVIKES emtyelpnoels. Tavtdypova dpyioe
Kol M e@oppoyq ¢ kot otnv Evpomn. Kotd 1 dekoetion 1980-1990, peimdnke 1o
evowpépov yia ) pébodo otig HITA kot avénnke oty Evponn. v neviaetio 1990-
1995 avoamtoyOnke 1 enionun pebodoroyio TG avdALGN G KOKAOL (oG Kot 0o EKEVO
TO ONUELD UEYPL oNuePa., eamAmBnke d1ebvig (Apmedng 2002).

O Opopdg e LCA ond v Etapeia Iepiforrovrikig Tolworoyiog xot
Xnueiog (Society of Environmental Toxicology and Chemistry, SETAC) (Lindfors et
al., 1995¢) avagépet 0t mpoketTal Yo pio. dredkaoioo a&loAoynong e TePBoAloOVTIKNG
EMINTOONC OV OYETILETOL HE EVOL GUGTNUO TOPAYWYNG, M HE M1 OPO.CTNPLOTNT KU1 1)
omoia eprAapPavel oAOKANPO oV KUKAO CmNG TOL TPOIOVTOC N TG dpacTNPLOTNTAG,
nepkAeiovrag TV eE6pLEN Kot TNV eneéepyacic TOV TPOTOV VAGV, TNV TUPAYOYY], T
d1G6eom, T ¥PNHON, TNV ETAVUYPTCILOTONGT, T GLUVINPNOY, THV UVOKVKAWGT Kol TNV
TEMKT] OOPPIYT) CUUTEPIAUUPUVOLEVOV OADV TWV LETUPOPMDV.

Youemva pe tov Aebvi) Opyovioud Tvmomoinong (International Organization
for Standardization, ISO / Final Draft International Standard, FDIS (1997), n LCA eivan
pioe texvikn v v afohdynon tov mepuAloviiKOv TAELPOV Kol TV Tlavov

emdpdoswy Tov oyetilovral pe Eva mpoidy, HEcW:
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o) TG oLVOEONC WOG KATOYPOENG TOV GYETIKAOV EIGPODYV KUl EKPOMY &VOG
GLOTNLOTOG,

B) ¢ a&lordynong TV TBavav TEPPUALOVTIKGOV eTOpdcemy oL oyetilovTat
LE QUTEG TIG EIGPOEG-EKPOES KL

Y) TG EPUNVEING TOV OTOTEAECUATOV TV PACEMY TNG KATAYPOPNG KOl TOV

emdploemv e GYEOT| LLE TOVE GTOYOVG TNG LEAETNC.

H LCA peketd 11¢ mep1Barloviikég mAEVPEG Kot TIC TOAVEG ETOPACELS KUTA TN
dbprela g CoMg evdg mpoidvtog amd TV amOKTINGT TOV TPDOTOV VAOV UEXPL TNV
Tapoywyn, TN yxpnon kar v omdppwym. Ot yevikég xomnyopiec mepBarloviikav
emdpdoemwy Tov TPEMEL Vo, ANPOoLY LIIOWYN TEPAAUPAVOLY TN YPNOT TOP®V, TNV
avOPOTIVN VYEILD KO TIC OIKOAOYIKEG CUVETEIEG.

O Awbmc Opyavicuog Iliotomoinong (International Organization for
Standardization) ISO eivalr évag 1010WTIKOC opyaviouds vy OAo TOV  KOGLO,
copmepapuPavopéveay 660  TOV  EKPIOUNYOVICUEVOY  YOPOV OGO KOl  T®V
OVOTTUGGOUEV®Y, TOV GTOYO £&XEL VO MIGTOMOW|CEVTUTOTOWGEL £V €VPL  PACUA
TpoidvTemv Kol vanpecidv. Nedtepog opicpog mg LCA and tov ISO 14040 (2006)
avapépel to eéng: «H LCA xorevduvel Tig meptBorhovTiKéC TASVPEG Kal TIG TOAVES
TEPIPAALOVTIKEG EMTTMOELS KOTA T S1dprela TOL KOKAOL (mN¢ evog mpoidvtog amd v
AOKTNOY TV TPOTOV VADY, NG TOPAYOYNS, TS XPNONG, TNG O0YEIPIONC 6TO TEAOG
¢ Lomg tov (end-of-life treatment), T avakVKA®ONG Kol TG TEMKNG 0mdOPPIYNE TOV.
Etvor 1 ovvBeon kot 1 0&loAdYNoN TV EIGPOAYV, EKPOMV Kol TOV TOUVEOV
TEPIPAALOVTIKOV ETMTOCEMY TOL GLGTNUATOS EVOG TPOIOVTOC GE OAN T O1PKELN, TOL

KUKAOL (oNg ToLY.
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Xoupova, pe tov  Iaykoécpuo Opyaviepnd Tumomoinong  (International
Organization for Standardization, ISO), n uébodog AKZ ywpiletal oe téccepic KOPLES
(UGELG, O1 0OT01eC aAANAOGUVOEOVTAL:

1. Opouodg o1éy0L Ko oKomov (goal-scope)

2. Avaivon kataypagng (life cycle inventory analysis)

3.  Exrtiunon enumtocewv (life cycle impact assessment)

4. E&nynom amotereoudrov
Me 10V OpIOGHO GTOYOL KUl GKOTOU YiveTan KABOPIoUOG KOl TEPLYPAPY] TOL TPOIOVTOG,
™G Otepyaciog M g vanpeciog mov Oa efetaoctel, evd mapdAAnAc yivetar kot
KaBOPIGUOG TOL TANIGIOV 6TO 0moio Oa, yivel 1 avdAven Kot TPOGOIOPIoUOS TMV OpimV
Kol TOV TEPIPUAALOVIIKOV ETMTOCEOV oL B0 e€etactoby. H avdivon kotaypagng
TeEPAMOUPAVEL TOV TPOGOIOPIGUO KOl THV TOGOTIKOTOINGN TG EVEPYELNG, TOL VEPOL Kl
TOV VAIKOV TOL YPNCILOTOI00VTAL, KAOMC Kol TV TEPPUALOVIIKOV EKTOUTOV (TT.Y,
EKTOUTEG OTOV 0€PQ, oTEPEE omOPANTO, LYPA amOPANTO) KATE T O1APKELD TOL KOKAOL
Comg tov mpoidvtog, g Olepyaciag M Tng vanpeosiag mov eéetdletar. H extiunon
EMMTOGEDV 0POPE, GTNV ATOTIUNON TOV ENMTOGEDY GTOV AVOP®TO Kol 6T0 TEPPAALOV
OV OQeilovTOl ©TN YPNON EVEPYEINS, VEPOD KUl VAIK®OV Kol OTIG TEPPUANOVTIKEG
EMMTOGEIS TOV TPOGOIOPISTNKAV GTNV GVAALGT TOV KATAAOYOL GOYPOPNC KUl TEAOG
ue v epunveia amotereopdrov yivetan aloAdyNnon g aviAven g Kot omoTiunong tmv

ETTTOGEMV.
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Zypo 3.1: Zympotikn arewovion g Avaivong Kokhoo
Zomg (LCA)

ouemva pe tov Opyaviopd Mepifardovrikng Tolikoroyiag kar Xnueiog
(Society of Environmental Toxicology and Chemistry - SETAC), 1 AKZ rmapéyet &va
TPOTO a&oAdYNoNG TOV TEPIPUALOVIIKOV KIVOUV®VY Tov oyetilovtal pe oAdKANpO ToV
KUKAO Comg Kamowov poiovtog N vanpeoiag «cradle to grave». H AKZ mocotikomoiet
TIG EIGPOEG KoL EKPOEG 6e/0mO TO KABe 6TAS10 TOL KUKAOL (MG TG TapaymYNG Kol 611

oLVEYELN TIG GLGYETICEL He TIC TEPPAAMOVTIKES EMRTMOGELS.

3.3 ZvAhoyn Agdopévov
Mo v ekmovnon G €pYUcios TPOYUUTOTOMONKOY ETICKEWYELS GE WOVAOES
EKTPOPNG calyKapldv g Oeocorioag amd TG onoieg cLAAEYONKaV Gho Ta dedopéva,
KOl Ol TANPOPOPIEG OV GIAULTOVVTOL Y10 TNV TOCOTIKOTOMGT TV TEPPOAROVIIKMV
EMATOGEMV KO O CUYKEKPILEVA Y10 TOV VTOAOYIGHO TOL avOpPUKIKOD QTOTURMUATOS
(CF), mov mpokoAoUvTol amd TV KOTOOKEVT] KOl AEITOLPYIO. QLTOV TOV UOVAO®V.
AVTIKEINEVO TNG EPELVOC OMOTEAEGE 1) KOTOUYPUPT) TOV TPOTOV Kol BonOnTiK®V LADV

Y10 TNV KATAOKELT KOl ASITOVPYID. TMV UOVAOMV EKTPOPNG COAYKOUPLDY, 1| HETAPOPL
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TOUG, 1 ¥PNON EVEPYEWS KOl Ol OdIKAGIES TUPUYMYNS HEXPL KO TO ONUEID TPV
drotebel 0 TPOIOV GTNV aryopd.

Ta gpeuynTIKA gpyaAeion TOV YPNGILOTOMONKAVY Y10 T GLAAOY] TOV GTOYEIMV,
KOTO Tn O0PKE TG EMTOMIEG EPELVAC, NTAV 1] CUUTANPOGCT EPOTNUATOAOYIOV, HE
aVOLYTEG, KAEIOTEG, OWOTOMIKEG KOl EPMTNGELS MOAMIMANG ORAVINONG KOU M N
QOUNUEVT] GLVEVTELEN, TPOKEWEVOL VO OIEVKPIVIGTOUV KOMOIEG OMAVITGELS KOl VO YIVEL
Babbtepn avdivon kot kehbtepn epunveia avtdv. To gpotnuotordyo cuvtdydnke

ocLpewva pe o otadia g pebodoroyiag LCA.

3.4 Ieprypagn Aoyiopkod openLCA

O vrohoyloudc TOL  AVOPUKIKOV OMOTUAMUUTOC OTNV TAPOVGO EPYUCIa.
TpaypoTomomOnke pe m ypnon mg uebodov Aélordynong Kokhov Zomg ue ) fonbeia
TOL AOYIoUIKOL Ttpoypappatog openLCA software version 1.6. To openLCA eivar éva
open source Aoylopiko ywo. tnv A&oroynon Kikiov Zong (LCA) kor m Bidown
A&oAOyNoN Kol pUmOpel vor ExEl EQOPHOYT GE S10.QOPOVS TOUEIS. Anpovpymonke to
2007 omd v Green Delta ko amotehel ™ peyaivtepn cviroyn dedopevov LCA kat
Buwopomrag otov koopo. Exer oweloybel po onpoviiky £pevve/dovAisid yoo To
openLCA, mpokeévon vo evBuypOUUIGEL KOl VO, EVOPLOVIGEL TIG POEG OULPOPETIKMDV
Baocewv ocoopéveov kot pebddwv LCA. O 1otétonog openLCA Nexus mepiéyet
neprocotepa oo 30.000 chvora dedoUEVOV, 0td SIOPOPETIKES TNYEC, TTOV UTOPOVV VO
ypNooromBoy aveEapnTa 11 CLVOLOGUEVA GE £va eviaio chotnua 6to openLCA.

o mv ewcoyoyn Paoemv G00UEVHOV YPNGILOTOIOVVTNL LOPPES UPYEImV OTWS
zolca, Ecospoldl & Ecospold2, Excel, ILCD ko1 SimaPro CSV. Zmv napovca perétn

ypnowonomOnke zolca popen apyeiov ywo. Baon dedouévov ELCD ¢ Evponaikng
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Emtpomng (Joint Research Centre from the European Commission). H péfodog
aélordynong emmrOoemy mov ypnoiponombnke eivar CML (non baseline) (v. 4.4,
January 2015).
Onwg mpoavagépbnke 1o openLCA pmopel va ypnoyorombel oe dipopoug
TOUELS, OMG:
X omv extipnon nepiariovrikon kokiov (ong (environmental LCA)
o oty okovouikn aéordynen kukiov {mng (economic Life Cycle Costing-LCC)
% otV Kovmvikn a&lordynon kokiov Cong (social LCA)
o o10 anotinopa dvOpoka kot vepov (Carbon and Water Footprint)
X 010 oyedlacpnoc yo. IepiBairov (Design for Environment, DfE)
o om Owknpuén mepPorroviikdv  mpoidvrov  (Environmental Product
Declaration, EDP).
Ka&fe poviého cvotuotog eivar dopnuévo pe tov 1010 TpOTo Kol TEPIEYEL TA
akohlovBa otoryeio: Projects, Product systems, Processes, Flows, onm¢ omewovilovrat

omv Ewova 3.3.

e Projects .l.

-
* Product systems ese
® Processes P

- Flows

Ewéva 3.3: Zroyeio ovotiparog oto openLCA

[Ma vo. dnuiovpynel éva. OMOKANPOUEVO GUGTNHE, OPYIKG ONHIOVPYOLVTAL O
poéc “Flows”. O1 poég eivat OAEC 01 EIGPOES KOl EKPOES TTPOIOVTMV, VAIKMV 1] EVEPYELNG

ot ontoieg opilovrat amd Eva Ovopa, Evoy TOTTO KOt o 1010TNT0.
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Ewoéva 3.4: Anpovpyia Poov “Flows™

Yy ovuvéxew Onuovpyeitar évog @dkehog diepyaciov  “Processes”. Ot
diepyaoieg etvar cOVOAD GAMAETIOPOVI®V OPACTNPIOTHTOV OV HETAGYNUATILOUY TIg
EIGPOEG EVOG CUCTNHOTOS G EKPOEG LG GAAN depyaoiog. Kdabe oepyacia opilerar and
po expon (output flow) n omoia. cuvdéeton pe v pon (input flow) pe tomo "product”,

7oL apykd. elye emheyel 1 dnpovpyMOel KoTd TN SLUOPPOT) TOV GLUGTHHATOG.

T openlCE TS ORCT TR epenLLm o0 T
File W irvdoe Hlaip File W e e e
Lo . s T
H MNavigation = - = & ravigarion | i -~ v |
e =t _2_2 - — .::f:q_:\ln
i i P oduct sestens
. Froduct sy stents L lrmpaet assessrment saethods
EE Impact arsessmant mathods - Ginbal paramerers
. Glolal pararrieteos — B Precesses
R Procesnes
- Floues B Pew process S Pew process e
e Social inc PO
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Export..

-
>
-

oy

. gt

(= - — Expore...
-—

» Fi Deckground dets

Pl cdatabiane At nme child e aieg e
Renarme

lrmp ot database

e datakace
hrriport database
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Ewcéva 3.5: Anpovpyia Aepyaciov “Processes™
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H “diepyoacia™ (process) mov onuovpysitor suoaviletor pe v axkdiovdn

| AT e | Ak e e St s | et e st saliitariie | Baraseteen | Al s Beeia s

Eucova 3.6: Process

Onwg paivetar oty nopanaveo Ewdva 3.6, 1o “mapabopo™ Process amoteieiton
and morrEG KapTéleg (tabs) oto kdtm pépog. Xy KaptéAe Inputs/outputs yiverot
npocthikn 6LV TeV elopomv (inputs), KabdG KoL TOV TOGOTNTOV TOVG,

Apo¥ ohokimpmbel 1 Swdikacic eloay®mYNG TOV ECPODY INUOVPYELTUL TO
Zvomua Ilpoidvrog (Product System), 1o omoio mepiéyer Oheg Tic vmd perém
diepyaoiec. To Product System pmopei va amoteleiton and pie povo digpyaocio 1| axod

&va 6ikTvo ToAATAMY dlepyactdVv kot kabopiletal amd ) dlepyacio avaopac.

File Window Help
i BN
= Navigation

L oagribalyse_1_2

1 agribalyse_1_2_1 seme | unisis
W agribalyse v 1.3 Muferencs proces

| Athina B BARTESKAS (11-3- 1)

' 11.3.3_Icia_mathad = bt e - DANTZAS (4 2108

| mled_3_2 greendelta_v2 16 - L
1 LCA_Database

- Mydatabase

e |

e e product system e
+* import.. L Canmnres with stem v of poasshin

b IS Expoart.. |1 tusam

. N
. ©  Add new child categery
i op ‘e MNew database

Restore dotabase

Ewova 3.7 Tpémog dnovpyiog Product System
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Ewcova 3.8: Product System

Onwg @aiveror oy mopandve ewova 3.8, 10 “mapdbuvpo” Product System
anoteheiton and tpelg kaptéres (tabs) oto kdtm pépoc. To yphenuo poviérov (model
graph) amekovilet to product system wov dMUOLVPYNONKE, OTWG GTMOTVAMVETOL GTNV
gwova 3.9, evd omv kaptého General Information exiiéyovrag to calculate kot v
aviroyn pEbodo mpayparomoleital TpodcPacn oty ektiunon emmtwcenv (Ewkoveg 3.8

Kot 3.10)
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Ewcova 3.10: Calculation properties
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Y10 openLCA, ta projects pmopolv va ypnoioromboly yio T cLYKPLoN TOV
EMMTOCEMY TOV OPopwyv cvotnudtmv zwpoidvtov  (product systems). ‘Etou
dnuovpyeitar Eva project, OTME Qaivetal oty ekova 3.11, exthéyovtog Ty KoTnyopio
™m¢ emintoong M omoia mpokerror vo a&oloynBel. ‘Evag dAhog 1pomog cuyKpiong

product systems eivor n “e&aymyn” Ko tov dvo oto Excel.

ApmLCA 16

Mew iny

e |

A britie| B s s it caregry
B Rl L e et
Operii § Ratoes daleness

Cetung |

[Em——

Manald

- i [ abe Gariasi s
FProject: SMNAILS

= rsmral it rnaalen

e ECEP TS

e e e

Y S Y AR O PN P s ST AR S

Lot wiiaree F0 10031 0TI LB - 0300

b wreey

- Lis mstved

[T Lamiaet fry vergsnnry

Pimern Froduel sveten Adbiratiases sevm b oo

= = || Bt st | Meeort st o |

Ewova 3.11: Anpovpyia Project

Eivol mpo@avéc OTL pe T ¥pHom TOU GULYKEKPIUEVOL AOYICUIKOV UTOPEL va
emrevydel OLCIAGTIKI AVTILETMOTIOT OPIGUEVOV TEPIBUALOVTIKMOV EMMTOCEMY KAl QUTO
vt to openLCA emitpénel TV avompocapUoy TOV 1101 EVOOUUTOUEVOV JIEVEPYELDV

(processes).

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 07:11:51 EEST - 54.91.226.9



(37]

4. AIIOTEAEZEMATA - XYZHTHXZH
4.1 T'evikég mapadoyEG Y10 TIG VIO UEAETN LOVAOEC EKTPOPTG

Ye autd 10 Ke@AAoo Oa yivel mePLypa®n TV 600 TOTOV HOVAI®Y EKTPOPNC,
ommg meprypagnkay oty evotnro 2.3 tov Kepaiaiov 2 kol Bo mopovoiactodv To
dedopéva Tov GLAAEYONKAV G cuvepyacia e Tovg 101oktNTeg Tovg. Kot otig 6vo
TEPMTOGELS EMAEYONKE U0 TPOGEYYIOT KUKAOL {ONC «omd TO Alkvo ®¢ TV ££000 amd
TO OyPOKTNUOY, TPAYUN TOV SNUOivEL OTL 0 TEPIPUAAOVTIKOC AVTIKTUTTOC EKTIUNONKE
£MC TN OTIYUT| TOL TO TPOIOV PEVYEL ATO TO AYPOKTN UL,

Q¢ Aertovpyikn povdda kabopictnke 10 1 KIAO vordv — (ovVTovhY GoMyKapIhV

Kol OAa T 0edopévo Tov Exovv GLAAEYOel, &xouvv ovayPel oto 1 otpéupa. Xmv

Tapovca PEAETN dev vmoroyictmkay ot ekmounéc CO; amd v aAloyn ypnong yne,

Myo Ehrenymc pebodoroyiog, mapOAO 7OV Eival YVOOTEG Yo TV EMPPOT| TOVG GTO
TEMKO OOTEAEGUO TOV OVOPUKIKOD omoTUTOMNOTOC. EmmAéov, dev Aednke vedym n

mbov Hokpoypovie. omobnkevon AavOpoxo oTo  KEALQOS TMV  GOAMYKOPIOV UE

ocuvemayouevn ouvvnTikn Oéopevon CO; xot mlavi] peimwon Tov  avOpPaKIKoD

amotuvduatog Katd 18% (Forte et al. 2015).

4.2 Avoryr ektpo@n| froroyikov kokiov (E1)
4.2.1 AVOATIKN TEPTYPAPY| EKTPOPTG
Ta dedopéva cLAAEXOMKaY Ererta amd emTdmia enickeym kotd Tov punvo lovio
ToL £10V¢ 2017 otV ovoryTol THITOV POVAdW EKTPOPTNG GUALYKAPIDY. O avoryTdg TOTOC
EKTPOPNC VUL O O TAAOG KOl 1] OAOKANP®ON TGV 6TOSIMV TOL TAPUY®YIKOD KHKAOV,
NTOL GVATOPAYMYN COAYKOPIDY, ETMOGCT Kol eKKOAoyM avydv, avénon ydvou kot

ThLVOT GOMYKAPIDV, TPAYLATOMOEITaL 6TO aypo. H Aettovpyia g mpoavagepbeicog
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povadoag Eexivnoe to 2014 pe v cuvoliky EktacT vo avepyetar ota. 15 otpéupoata. To
ekTpe@Opevo eidog etvar to Cornu aspersum (Helix aspersa).

To aypoxmua eéotepikd gépet mepippasn and avoleidwm Aopopiva Kot onto
oMKoU VWoug 2m. Ecwtepikd S10pop@mOVETOL O AEITOLPYIKOS XMPOG TNG EKTPOPNG, O
onoiog amoteleitan omd mevivra (50) empnkn nedla (evotnteg M maptép), epPfadod
165 m* 1o kaBévo, Y10 TV KOAMEPYEWD. TOV QUTOV Kal TN Slyeipion Tov TANBVLGHOD
TV eKkTpe@opevoy cohykopidv. To kdbe medio ¢@éper mepippaln omd EhAwoug
TOCGAAOVS KaoTavidg, tyoug 1,5 m (13 ndocarol ava medio) kot diytv ToAvabuieviov
HD Yyoug 1 m, avadmA@UEVO TPOG TO ECMTEPIKO Y10 THV CLOPLYT TNG S10QULYNG TV
COAMYKOPIOV. AVAUESO. 6T, TESIO KATACKELAOTNKAY J1AOPOUOL, Y10 TV dloEipion TV
QUTAOV KOl TOV GOAYKOPLOV, TO TAUTOS TOV OMOIMV avEPYETaL 6To 1 m, evd evidg g
nepippalng, mepwetpicd Tov kébe mediov, tomobetOnke clvoTUE VIPOVEQR®GNG
YOUNAAG Tieong pe Yekaopo vepol. To chotnua teprapPdvel aviiio Tapoyng vepou,
Mot olvabvieviov Sopérpov @40 mm, too omoio TomobETHONKAV TAVED GTNV

E0WTEPIKN TEPIPPOEN KAOE MEGIOV KO PTTEK Y10L TNV TAPOYN] VEPOV.

Ewova 4.1: Aypoxkmpa avorymg EKTPOPNG COAMYKOPIOV HE ETUNKY TEdLO. Kot
Sadpopovg (M. Xattnuwdavvov & A. Erduxov 2015)
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Evtéc tov mediov vadpyovy tpiavta (30) EVAva kata@iyle umkovg 1 m €kacto,
vd popen “A” pe pnkog Kabe kekMuévng mAevpdg mepimov 20 cm, eved Yo TNV
TPOCTAGIO Ao TIG YUUNAEG BepUOKPAGIEC KATA TOVE YEWEPIVOVEC UNVEG, TOTOBETNONKE
AVTIAYETIKO VQAGUA 0md TOALTPOTLAEVIO, 10 cm v amd TO E60POC, KAAVTTOVTOS
™V empdvela Tov kabe mediov, rot 165 m’.

IMa ™mv koA Aettovpyla TG EKTPOPNG TPOPAEPONKAY 1| aVOPLEN UPOEVTIKNC
YEDTPMNONG KOl 1] KOTOOKELY KTPWOKNG eykaractacng - omobnkng. H mapoyn g
YEDTPNONG EIVAL TETOIN DOTE VO KAADTTEL TIC AEITOVPYIKEG OVAYKES TNG OPASTNPIOTNTUC,
firot 30 m’muépa, evd n amodiKn epfadod 27 m’ KUTAGKEVACTIKE OO TMAVEL KOl
TOAVOVPEDAVT] KOl YPTCULOTOLEITAL Y10 TV TPOCHPIVY GIOBNKEVON TOV GAAYKUPIDOV
UETE TN GLYKOWUION TOLG KOl TV amoBNKeEVoT| ePYOAEi®mV Kol DMKV, amapoitTeOy 6TV
mapoywywk owdikacio. Emmpdcheta avagépetar 6,11 0 tpodchetog e£omMoudg mov
QTTOTEITOL Y10L TIG QYPOTIKEC EPYAGIEC KU QPOPE, GE AYPOTIKA UNYOVILOTO KOl EPYUAEIQ
voikidCetor KaBe popd, IOV amaLTEITAL Y100 ¥PNION, EVO 1 161G TOL dev vrepPaivetl Tovug S
hp. T v &npaven Towv carykopidv VIapYEL XOPOS Enpovinpiov, ektdg ToL YNIESOL
™G SpacTNPLOTNTAS Ko 6€ amodctacn mepimov 30 km, o omoiog dev B Anedel vdym
otov VToAoYIopo Tov CF 6t cuykekpiuévn ektpoen.

Ecwtepkd oe k4B ektpogeio avortucoetal 1 PAdotnon, 1 onola amoTeAet TV
TPOPN Y10 T EKTPEPOUEVA (Ma, aAld cLUPdAAel, emiong, ot dtnpnon ¢ VYPUGIag
KOl TPOCPEPEL OTO. EKTPEPOUEVA GUAYKAPIN KOTAPVYLO, OKIOOT, TPOCTUGIO, Kol TO
QIOPOITNTO Y10 TV KIVITIKT| OpOacTNPIOTHTA TOVE TEPIPAALOV.

Ta @utikd €idn OV YPNCIUOTOMONKAY GTO GLYKEKPIUEVO GUGTNUO, EKTPOPTG
Ntav 10 wohMkd padikt (Cichorium intybus), to ovyypikd yov (Beta vulgaris) kol o

nMavOoc (Helianthus spp).
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I[Mpwv ™ omopd, katd 1o unva AskéuPplo, &ywvov OvVOADGELS £0GQPOVE, VD
opymbnke kol @pelapioTKe TO YOUO UE KAAMEPYNTH KOl OKOTTIKO. XEPOVOUKTIKE
£YVE KOl OMOADUOVGT) TOL YMDPOL Ue YAmpomePipovg mocdtnrag S0 kg / 15 otpéupara.
Mo v KaAMEpyELn Tov QUTOV Eytve omopd, 350 gr ondpuv kdbe PuToL o Kabéva amd
TO EKTPOQEIN, KOl OTN] GUVEYELN TPAYUATOTOWONKE ATOVOT XEPOVOKTIKA pe (eOMOB0
Kol kompld kétag oe mocodtnto 25 kg / extpogeio. Ko OAn m Odpkel g
TOPOYOYIKNG SOIKAGI0G TOTOOETOVVTAY TEPYETPIKA TG dpacTnplotnTag ava 20 m
mayideg yo movtikio, eved katd toug unveg @efpovdpro kar Mo mpaypatoromonke
mpoconkmn acPectiov (1.600 kg / 10 wedia). And Tov Mo Emg kot 0 ZerTEUPPLO Kot
avd 15 pépeg 01eédydnke KOyo Twv puTdv pe Bevivokivnto yaridt ioydog 1 hp.

O ypdvog exTpoPNc ¢ 10 gumopevoluo péyebog dwapkel 9 — 18 unveg kor M
GLYKOUION Gpylce 1O pNvo, Ampidlo kol orokinpobnke to unva ZemtéuPpro. Ta
caMyKaple cVAAEYTNKaV o eénvta entd (67) mAacTIKA TEAAPA OO TOAVLAIOLAEVIO
Bapovg 300 gr to Kabéva.

Mo ™ Aewovpyio g YeOTPNONG, TOV QOTISUO Kot GAAEC OVAYKEC 1| LOVAOQ.
etvan cvvoedepévn pe 1o oiktvo g AEH. H xotaviimon nAexTpikng evépyelag pumopet
VO VTOAOYIGTEL €AV ANQOel LITOYT OTL Y10, KABE £TOC 0 AoYUPLAGUOG avEpyeTat ot 8O0E.

H opyin mokvotnra e ekTpoenc vmohoylomke oe 2,8 (Oa / m’, evd
TapdydnKav wepimov 0,67 1dvol GaMykapidVv / oTpéupa, pe Tocootd Bymoiudmrag 10 —
15 %.

Q¢ eKPOEC NG EKTPOPNC OVOPEPOVTOAL TO TEPUTOUNTA TOV CUAYKOPIDV TO,
omola. amoteAobvVTal omd Opyavikn ovcia mAovola oe alwto. Ta meprrtdpata dev
AmOPPITTOVTIAL, OAAL TOPAUEVOLY GTO £00POC MG AMTAVOY, OTOTE GTOV VTOAOYIGUO TOV

aVOPUKIKOU GOTLRTOUATOG Ogv Ba ANBQOvY LY O10TL ATOTEAOVV TOVTOYPOVA EIGPON
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kat ekpon oto eetalopevo cvotnua. To 1010 1oyvel yioo T dloyelpion TOV KEALPOV,
KaBOG Kol TOV KOUHEVOV QUTOV, 1 OMOl0 TTPAYHATOTOEITAL HE TOV 1010 TPOTO, MTOL
TOPOLOVI] GTO £0APOG TNE EKTPOPNG LLE OKOTO TOV EUTAOVTIGUO TOL G€ 0GPESTIO Kal 68

OPYOVIKT] VAT, OVTIGTOUYQ.

4.2.2 Kabopiopog opimv GUGTHHOTOS EKTPOPNG
Mo 10V LIOAOYIGHO TOL  OVOPOKIKOD OOTUAMUOTOS TNG GLYKEKPIUEVNG
EKTPOPNG TU 0P TOV GUGTNUATOG €O TO AlkVO G TNV ££000 GO TO OyPOKTINLAY,

nephoppavovy o oxoAovba otddio Tov Zynuatog4.1.
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4.2 3 Kataypogn 6e00UEVOV EKTPOPNC

ZUYKEVIPOVOVIOG TG OEQOMEVE. TNG TOPOMAVE) TEPIYPAPNG TOL  OVOIKTOV
GUGTIUATOG EKTPOPNE COMYKUPIDOV KOl KOOIKOTOIOVTUG TA, EXOVUE, VIO LOPPT TIVUKAL,
Ta €€1G 0EO00UEVD. OV CTPEUILO KUL OVEL ETOC:

[Mivokag 4.1: Katoypagt] d£80UEVEHV 0vE GTPEUIN KoL Ve ETOG GVOIKTOD GULGTIHOTOS
EKTPOPNG CUALYKUPLOV

EiSoc [Mocétnra I\:lov(iﬁa
PETPT|ONG
Aapapiva steel hot-dip galvanised coil 6.12 Kg
ZUPUOTOTAEY O steel hot-dip galvanised coil 4,248 Kg
E0Lvol TAoGohot wooden pallet 13 Kg
Aikto polvethylene high density granulate 8,7606 Kg
AvTimayetiko Veocua polypropylene granulate (PP) 0,935 Kg
E0lve KoTopUYLo. wooden pallet 96 Kg
Adotyo-pnek polvethylene high density granulate 7,1353 Kg
Opyona - opelapopon soil decompactation, with cultivator 1 Day
Xhopomepipovg Chlorpiryfos 3.33 Kg
ITolko podikt Vegetables 1.17 Keg
Ouyypiko youit Vegetables 1.17 Ke
Movtlapt Vegetables 1.17 Keg
Hiavbog Sunflower 117 Kg
Zedlbog - komptd zeolite & manure P 83.33 Kg
Moaopuapockovn calcium carbonate 1,7066 Kg
Nepo Water 420 Kg
[Thootikd Teldpa polypropylene granulate (PP) 0.0893 Kg
Katavéloon kavoipov | gasoline (regular) 14,78 Kg
Evépyeia electricity 1260 MJ
Metagopd o’ viby transport svstem 25 Km

["o o e10N-VAIKE TV 0molmV 0 ¥povog LmNg elvar PeyaADTEPOG TOV EVOS ETOVG
(Tt.y. Aopopiva, CLPUOTOTAEYUE, TAGGHAOL, diyTL KAT.), 1] TOGOTNTE TOVG VIOAOYIGTNKE

JPOVTUS TO AOPOIGHA TOV VAIKOD TTOV YPNGILOTOMONKE GTNV EKTPOPT| LE T O0PKELD,

APOVOL (mNG OV EYEL OPIGTEL Y10 OUTO.
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4.2 4 Yroroyiopdg avipakikot aroturouatos (CF) avoytng exktpoenc E1

O vroroyoudc TOL  AVOPUKIKOD OMOTUOUOTOC OTNV  TOPOVCO.  EPYUCIO.
TpuyoToTomonKe pe ) ypnon g pnebodov A&ordynong Kokiov Zomg pe t Ponbeia
tov Aoywouikov mpoypappatoc openLCA software version 1.6. xor 10 pébBodo
aélordynon enmmtocewv CML (non baseline) (v. 4.4, January 2015).

o va onuovpynBel 1o orokAnpouévo cvotnua avorms ektpoeng (E1),
apywd onuovpynbnke ot poég “Flows” po véa koatnyopio/edkerog o omoiog
ovoudomke “E17 Kol ovTimpoo®OTEVE TV avolyth eKTpoPn Proroyikod KOKAOL. X1
oLVEXEWD 6TO VEO @akero E1 dnpovpynibnke o véa pon 1 omoia ovoudotnke “Snail”,
yio. TNV omola opiotnke Tomo¢ “Product” ko 1016mta porg “Mass” (Ewova 4.2).

‘Eneita. oty kotnyopio “Processes” onuiovpyndnke véog eaxkeiog “E17, evtog
oL omoiov onuovpybnke N diepyacia. “Open breeding-GR”, pe mocotiky) avagopa
otV pon “Snail” ov dnuiovpynOnke mponyovuévas (Ewkova 4.3).

21 ocvvéyeln mpootebnkay Kot amobnkevtkay ot depyacio “Open breeding-
GR” ta. 6edopévo. (input flows) Ommwe kaTaypdenkay otov wivoko 4.1 g mapomdve
evomrog (Ewova 4.4).

AxoiovBnce 1 dnuovpyioe véov @okéiov “E1” omv koarmyopia “Product
System” ka1 1o cvotuo “Open breeding-GR” 10 onoio cuoyetioKe Pe TV OpOVLIN

depyooia (process) (Ewova, 4.5).
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To model graph tov cvetiuatog g El ektpogng amoturnmverol 6TV €KOvVa
4.6 Ko @avep®VEL TNV cOVOEST] OV LILAPYEL LETAED TOV OSOOUEVOV TOU GLGTIHOTOC.
ITio ocvykekpuéva, eKovilel TIG EIGPOES TOV GUGTNLOTOG KO TO. AVTIGTOLY0. GLUGTLOTO

TOPUYOYNS 0o T 0ol TPonAbay.

Ewova 4.6: Model graph tov Product System E|
Zm ovvéyew (Ewova 4.7) endéyeton 1o ewovidro “Calculate” kot n pébodog
ektipmong emmrtooewv CML (non baseline) [v.4.4, January 2015]. 'Etotl mpokimtet o1,
Yoo v mopoyoyn evog (1) xkkold colykoploh oty ovoryth eKTpo@n Proroyikov
KOKAOV, 10 avOpakiko anotummpa CF icolvton ue :

CFp=0.52728 Kg COseq

openlCA 1.6.3

[ b A e bamening - G  COpren trmeting - OB
Product system: Opan brasding - GR
- Cansrat inParmetisn

Fame Orans b

[ERp—

CRacw rematTs = Anatya Hagianaties LIS Btante Cans Smasanon

B O LA
Asumes sats Guaimy

Ewcova 4.7: Yroroyiopog CF cvemparog E1
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Topugpova pe mv Ewova 4.8 o1 kuplotepeg emATMOGCELS TNE OVOYTNG EKTPOPNS
Broioyikot kOKAov oy Khpatikny AMAayn ogeiloviol TpmTicTOE TV KOTUVOAMOoN
™G MAEKTPIKNG EVEPYEWNG Y100 TN AEITOLPYIC TNG OPSEVTIKNG YEMTPNONG KOl YO TOV
QOTICUO TNG EKTAGTC OV KoToAouPdverl | ekTpo@t], o 1060otd 79,59 %. Mukpdtepn
ocvpfor] oty 810 Kotnyopio. EMATOCEOV EYEL N TOPAYWOYH TOL OtyTLOV KAl TOV
apdevTikov cvotuotog (AMdotyo) pe mocootd 8,65 %, eved 1 Aopapive Kot TO
CUPUATOTAEYLLO. TOV YPTCILOTOIOVVTIOL MG VAIKG Y10t TNV KOTAOKELN TNG EKTPOPNG
cupupdriovy Katd 7,26 % oTO eVIGYULUEVO Qaivopevo tov Bepuoknmiov. H xkatavaimon
Beviivng amd to umyovijHoTo Kot To EPYUAELN TOV XPNCIOTOIOVVTOL Y1 TG YPOTIKES
EPYOGIEC EVTOG TNG EKTPOPNG GLVIEAEL TNV Topaywyy He mocootd 2,87 %, evd ot
VIOAOUEG EIGPOES (TOAVTPOTTLAEVIO, VEPD, avOpuKIKO aoPEcTio, petagopes kot Euieia)

GUUUETEXOVY G6E TO0G00TO 1,63 %0.

transport PP

asoline
steel g 0.96% _ 0.57%  Aourg

galvanized __2.87%
7.26%

HDPE
8.65%

Contribution Process
# 100.00% f—Open breeding - GR
» T9.59% == Blectricity Mix, consumption mix, at consumer, AC, 220V - (Z
s 0B65% : Polyethylene high density granulate (PE-HD), production mix, at plant - RER
» 0726% ' Steel hot dip galvanized (ILCD), production mix, at plant, blast furnace route, Tkg, typical thickness between 0.3 -
» 0287% ' Gasoline (regular), consumption mix, at refinery, from crude ofl, 100 ppm sulphur - EU-15
» 00.96% Small lorry transport, Euro 0, 1, 2, 3, 4 mix, 7.5 1 total weight, 3.3 t max payload - RER
» D057T% Polypropylene granulate (PP), production mix, at plant - RER
» 00.07T% Drinking water, production mix, at plant, water purification treatment, from groundwater - RER
» 00.02% Calcium carbonate > 63 microns, at plant, Production - EU-27
00.00% Dummy_Wooden paliet (EURO)

Ewdéva 4.8: INocooticia cupforn tav eilopodv oty | tov CF g extpopnic El
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Tmv ewkéva 4.9 napovcidloviar ot empuépovs TES TV eispomv ot kg COseq,
OOV KO TUAL SMGTMVETOL OTL 1] KOTAVAAMGT NAEKTPIKNG EVEPYENG AVTICTOKEL OTN)
ueyaAvtepn nocotnto, ion pe 0,41969 kg COzeq, akorovbovv N yprion vikov HDPE
pe 0,04561 kg COzeq, n yprion yorPavicpévng Aapapivag pe 0,03828 kg COqeq kot
Katovaimon Peviivig yo 1 A&itovpyic TV aypoTIKGOV UNYOVNUET®OV, 1] 0Toio 1600 T
ue 0,01515 kg COzeq. H petagopd tov tpmdTov Kot Bontntikdy VAMY 6TNV EKTPOQN, 1

ypnon vAkov PP koBd¢ kou GAkeg €16poég cuvolikd vmoroyiomnkav 0,00855 kg

COzeq.
ITocoTiki} avaiven CF
0.5 v~
0.4 -
o
-+
Q' 03 -
@]
T
=11}
=< 0.2 -
0.1
" - - ayr = = 92
electricity HDPE steel  gasoline transport  pp JF—
galvanized
inputs

Ewoéva 4.9: Tlocotucn aviivon CF g extpogig El

2ty ewkova. 4.10 napovoaleror To dwypoppe Sankey 6To 0m0l0 CTOTURMVETOL
1 GLUPBOAT TOV O CNUOVIIKOV EIGPOOYV GTNV KOTNYOPIO EXWTTOCEDY OV 0POPA GTHV
KMpoTikn aAlayn. To TAGTOC Kol TO YPOUO TOV YPUUUOY TOPOLGIAlEl avaroyIKd TV
emidpaon TOV TPHOTOYEVOV POMYV TOV GUGTNUOTOS OTNV T TOL OvOPUKIKOL

amotvroparog CF g extpopng E1.
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Product system: Open breeding - GR |
Impact category: Climate change - GWP100 (incl. NMVOC average)

Cut-off: 0.100%

T

Process calour scale (contributions in [%])

Open breeding - GR

19 Sudodaz Koyueg oritodioy g1 p pAONY

Electricity Mix, consumptio.

Small lorry transport, Euro., Stee hot dip galvanized (...
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Y10 TOPUKAT® YPAPNUO-EIKOVOE OTOTUTMVETOL 1] TOCOGTIONN GUVEIGPOPE TMV
aegpiov tov Ogpupoknmiov, tov CO; kot tov CHy oty Tun 10V OVOpOKIKOD
anotur®potog (CF) mg avoymc ektpogng Proroyikod kvkiov. Mapatmpeitar 61t o
CO; ovvelopépet katd 94,18 % omv TN TOL AVOPOKIKOD OTOTVAMUATOS, EVE TOAD

Myotepo, og m0c0o1o 5,82 % cvvelspépet o CHy.

Katavoun CO, 8 CH,

Ewévo 4.11: INocootaia ocvveiopopd tov CO, kot tov CH; oty tym tov CF g
extpoonc El

4.3 Thotnpo KAEIGTNG EKTPOPNC 6€ ALYTLOKNTIO UE EcMTEPIKT avomapaywyn (E2)

4.3.1 AvoAvTikn Teptypa@r| EKTPOPNG

To dedopéva cLAAEYONKOY Emerta omd  EmTOMIO  EMICKEYN KUTQ TOLG
KoAOKOPWVOUG unveg tov €tovg 2017 oty piktod TOMOL  HOVADW  EKTPOQPNG
COMYKOPIDV, LUE ECOTEPIKY OVATUPAY®OYN Kol Tayvven o Aytvoknmo. Oo mpénet va.
avagepOel 0TL 0 BGAApOG avomapay®YNG TG CUYKEKPILEVIG EKTPOPNG PplokeTal eKTOG
ayYPOTEUOXIOV TNG EKTPOPNG Kal o€ amdotacn and autn ion pe 1 km. Xvverndg otov
VIOAOYIGHO TOV GVOPOUKIKOD GOTLMUOTOS B0 TpEmeL Vo, AN@Oel Loy Kot 1 HETAPOP
TOL YOVOL ©T0 Atvoknmo. AvriBetwg, AOY® TOL YEYOVOTOG OTL TPOKETUL Y10,

VPICTAUEVO KTIPIO OV KOTUOKEVAGTNKE TOAD TPV TN AETOvpyio TG EKTPOPNG, GTOV
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VToAOYIoUO TOL avOpakikoy amotuduatog (CF) dev Ba Anebel vmoym 1 Kataokeun
GLTOV TOL YMPOV.

Ye ouTOV TOV TUMO EKTPOPNG 1 OVOTOPAY®Y] KOL 1 €KKOAOWM
TPAYUOTOTOOVVTOL GE TANPMG EAEYYOUEVEG GUVONKEC, VA 1 TAXLVOY TOL YOVOL
yivetan oe Ayyrvoknmo. H Asttovpyia tng mpoavagepbeicag povaodag Eekivnoe to 2011
Kol 10 ektpepduevo eldog etvar to Helix aspersa maxima (cvv. Cornu aspersum

maximum).

4.3.1.1. Ecotepikn ovomapaymyn

O y®po¢ avamopaymyNE TOL ¥PT GYLOTOMOMKE Y10 TV TAPAYOYT TOL YOVOU EXEL
euPadd 50 m? kon Owog 2,8 m. Ecotepcd 1 Slapoppwon tov sivar téron Gote va
KoBioTATOL EQIKTY] 1] GLVINPNON KOl TPOETOACIA TOV YEVVIITOP®V, 1 OVOTUPAYMYT|
TOVC, 1 EKKOAUNYM TOV AVYOV Kot 1 Olayeipion tov yovov. O oTiopdc HEGH GTO KTiplo
emruyydvetar pe 18 Adumeg yoypov eoticpov (1oyvog 60 Watt, n kabepia). Ot Adumeg
GUVOEOVTUL UE OLOUPOPETIKOVG YPOVOOIUKOTTEG, O10TL EVOEXETAL VO U1 AEttovpyoy GAot
o1l KAmPotl Tautodypova, evd vrapyel cuotnua, OEpuavens-yoéne (air condition, 55.000
BTU) y1o ) pvBuion ¢ Beprokpaciog Kot vypovInpag Yo T puduion g vypaciag.

2ToV YHOPO OLUYEIPIONG TOV YEVVITOPMVY KAl TOV YOVOL VIUPYEL TAYKOG EPYOGING
PVC oce andypwon ypavitm dwotdcewv 1,70 m x 0,5 m, é&vag dummhog avoEeldmTog
vepoyvn¢ dlactdoemy 0,80 m x 0,50 m ko BaBovg 0,15 m o pa (1) Bpvon.

Ta caiyképio otov BdAouo avamopaymyng owrnpovviar oe évreka (11)
KAMmPovg daotdocewv 1,5 m x 0,8 m kat faboc 0,3 m , ot oroiot avd 6vo otnpilovral o
okehetd ahovpviov dactdoemy 1,5 m x 0,8 m, tyouvg 1,5 m. H kdto emedveln tov

KAMOPOV @Epel TAUCTIKO TAEYUO, EVD TEPIUETPIKA TtepikAeieTton amd plexiglass. Evtog
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KOs KhmPov frav tomobemuéveg €1 (6) Thaotikég ToloTpeg, dactacemv 0,7 m x 0,07
m 1 kaBepio kot 000 (2) karaehyle Tomov “A”, cuvolkol puikovg 0,8 m Kot emavela
KGBe kekMpévng mievpdg ion pe 0,13 m x 0,8 m. e v evordbeon TtV avymV
ypnowonombnkov 300 Mactikd doyeia, daotdoemy 0,15 m x 0,13 m, Babovg 0,05 m
10 KabEva, To omolo TEPIELUY MG VIOCTPMUA YOO GCUVOAKNG TOGOTNTAS, KATA TO £T0G
gpevvag, iong pe 100 kg, H dw0tpo@n oTNV €0MTEPIKY) OVOTOPUYWYT YIVETOL UE
anoénpapévo oumpésto Kol acPéctio o mocomreg kot €tog 400 kg kot 120 kg,
avtiotowo. H yeépia vapkn 1ov coiykaptdv rpaypatoromdnke evtog 240 dytvov
t0. ooia TomofeTONKay avd 6 og MAaotikd Teddpa dwwotdcewy 0,4 m x 0,6 m x 0,27
m, 10 Kobéva. o v ekkoOrayn TOV auydv ypnoiponoteitol e didtaén mévie (5)
pagidv dexion, dwctdcemv 1,86 m x 0,18 m, to koBéva, Ta omoio QEPEL Evag
UETOAMKOG OKEAETOG DYOLUG 2,8 m, 0 omotog amoteieiton amd €61 (6) KOTAKOPLYEG
otqiec. H koatavdimon vepol, yiw 10 ypodvo épevvag, avnibe oto 9 m® kot n

KOTUVAAWDOT EVEPYELOG KOOTIGE GTOV 1010KTNTN TG ekTpogn¢ 800 €.

Ewova 4.12: Khopog avamapaymys (Xottnuwavvov & Ztdwkov, 2015)
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4.3.1.2. [layvvon ce Ayyrvoknmio

H mayovon 10V coAyKoplidY ©TOV GLYKEKPIUEVO TUMO EKTPOPNG yivetarl o€
Ayrvokimo, To onoio Ppicketar oe aypotendyo cuvolkol eufadod 5.000 m’ to
omolo  TEPUETPIKE  @épel mepippaln Vyouvg 2 m amd ovpupa. To dyyrvoxnmio
kotohapBver éktoon iom pe 1.000 m’. H mpooPacn ©T0 ECMTEPIKO TOL
TPOYUOTOTOLEITOL ad MOPTO €16000V dootdcemy 2,2 m x 2,1 m, 1 omola eivat
KOTOOKEVAGUEVT OO GLOEPEVIO CKEAETO KOl ECOTEPIKG TOV TAMIGIOL QEPEL Aapapiva
ka1 olkrv. O TOmog Beppoknmiov, otov omoiov Paciletor N KATaoKeL] TOL dLyTVOKNTiOL,
gtvat Tov Tpomomompévov ToEmton. O okeletdg Tov ot Pdon amoteAeitonl TEPUETPIKE
amd toévto (dotdocemvy 0,15 m x 0,3 m) kot Aopopive, YOABOVIGHEVO KUUOTOEIOEC
yorvpdoéraopa, moyovg 0,5 mm kar cuvolkov UVwouvg 0,8 m. To dyrvoknmo
amoteheital amo TPEg ayideg Twv 6,5 m mAdToug N Kabepio kot punkovg 50 m, evd 10
Héyoto VWYog avépyetal ota 3,6 m. O okEAETOC KUTAOKEVAOTNKE aO YOUAPUVIOUEVO
HETOALO, VoTEPR OMO EMPEANUEVT] OVTIOK®PIKTY emelepyacio kot amoteheiton amd
eénvra tpeig (63) kohmveg Lyyoug 2,2 m 1 kabeptio Kot capdvra nevte (45) t6&a pnKovg

6,8 m 10 xaféva. O okeretd KOADTTETAL PE OIKTL OKiaon G ToAvaBVAEVIOL pe KGAvym

90 %, 10 omoio karoAauPavel éktacn 1200 m?.

Ewodva 4.13: [Théywe entepucn oym Ayrvoxnriov (Xatinuwdvvov & Xrdukov 2015)
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Ecwtepkd S10p0p@dVETAL 0 AEITOVPYIKOG YDPOC TNG eKTPOPNG, eupadod 100
m?, 0 0mo10C TEPIETPIKG PEPEL ECOTEPKH TEPIPPaLn amd Siyrv vyoue 1 m. Evrdc tov
YHOPoL VAP oLy efdounvra. dVo (72) EbAva Kataevy/Taictpeg dlaotdoemy 3 m x 0,2
m, Ta 0oio etvau TomobeTnuéva TAV® 6g opBoydVieg TAPAES dlaoTtdcemy 0,5 mx 0,1 m,
01 0Toleg €lval KAOETO TOTOOBETNUEVEG GTO £00.POC DGTE VA Onuovpyeitan 61dtacn THmov
“IT”. T TN ST)pNoN NG OMAITOVUEVNG VYPOGING LITAPYEL GVGTNUO VOIPOVEPMOTG
YOUNANG mieong pe yekacud vepol, 1o omoio meptrhauBdavel avtioa mapoyng vepou,
Miotiyo ToAvaBvAeviov dapétpov @12 mm, cuvolkol punkovg 150 m ko pmex.

Y10 £3000¢ TOL AyTLOKNTIOV KOAAEPYOUVIOL (QUTO 7OV OMOTEAOVV TN
CUUTANPOUATIKY TPOPN Y10 TO GOAMYKAPIA, OAAG cvuBdArlovy emiong, ot OlTPN oM
NG LYPAGING KOl TPOSPEPOVY GTA. EKTPEPOUEVE. (DO KATOPVY10, GKINGT, TPOCSTUGIN Kt
TO QIOPOITNTO Y10, TNV KWNTIKN OpactnplotnTtd Toug TepiPdirov. Ta utikd £i0n mov
YPNOWOTOMBNKAV ©TO GUYKEKPWEVO GUOTNUON, EKTPOPNG MNTAV TO TOAIKO padikt
(Cichorium intybus) ka1 10 AMmoato (Rumex sp.). Ilpwv 1 omopd, Katd TO uUnvo
Defpovdpio, To yohua EpeloploTnke Kol EYIVE XEPOVOKTIKY OTOADUAVOT-OTEVTOUWDOT)
TOL YOPOL UE yAmpomepipovg mocotntag 150 kg, TNa v KaAMEPYED TOV QUTOV
apaypotonombnke omopd 3.500 cmopwv. Kob 6An 1 dibpkela TG TOPUy®YIKNG
dwdaciog, yopnyndnkav ota coiykdplo mepimov 1.600 kg cumpesiov xar 375 kg
aoPeoTION, EVD O YPOVOG EKTPOPNS MG TO EUTOPEVSIUO HEYEBOg dmMpKknce 4 unveg. Ta
COAYKAP10 GUAAEYTNKOY G€ O1KTLO, KOl TAUGTIKG TEAIPQ, TO OOl YPNCUOTOMONKAY
OTO TPONYOVUEVO GTAOI0 (ECMTEPIKY OVOTOPAYMYN) YO TN YEWEPIL VOPKN TOV

YEVVITOP®V.
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O avaykeg oe vepd KoADEONKAY amd TO OIKTLO GPSELGNE OV VIAPYEL GTNV
TEPLOYN TNG OPACTNPIOTNTAUS, UE TNV KOTOVUACGKOWEVT] TOGOTNTO VEPOU VO, AVEPYETOL
ota 0,3 m*/ nuépa.

H mokvotnto g ektpo@iic vrokoyiomke oe 60 {ha / m’, evd mapdydnkav

nepinov 1000 kg calykopidv / otpéupa, pe tocootd Bvnoipuomrag 10 %.

4.3.2 KaBopiopog opiov cvotnuartog ektpoeng E2
[l 10V VTOAOYIGUO TOL OVOPOKIKOD OMOTUAMUOTOS TG CUYKEKPILEVNS
EKTPOPNG TU 0PI TOV GLOTIHUAUTOC KOO TO MKVO ®C TV ££000 atd TO ypPOKTLOY,

nepthouPavouy ta otddio Tov Zynuarog 4.2.

EIXPOEX Khopoi EKPOEX

AVOTUPUEYOYIS

Talotpeg

Aoyein
evamobeang
aoyoOV

| Awrpogn —

[Tp1ovid >
Nepo

Ecwmtepikn

AVATUPEYOYN

[eprrropata®

A 4

Evépyea

Ipdreg vheg & _|
Evepyein

'

epippasn

Ao kaAuding

i

=Zova
Katapoyl

TooTnuo

SpociGpon Héovan ce ZuyKopudn
- dryTvoKnTo
Awitpogn

Opyopa &
opelapioua

[MTiaoT

Tahrykapo

Amoiipaven &
UTEVTOLLOCT

1 |Nap6 & evépyela

*ATOTELODY TAVTOYpOVE £16POT Kot expor] oto e€etalopevo cioTnua

Yyfuo. 4.2: Aypopipc pong Tov opimy ToL HKTOD CLGTNOTOG EKTPOPTIC GUALYKOPIDY
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YHETIKG UE TIC EKPOEC TNG EKTPOPNG, TO MEPITTMOUOTO KO TG KEADQY], 1GYVEL M
TapadOYN TNG MEPIMTOONG TNG OVOIKTHG EKTPOPNG. ZVVEMMG, GTOV UTOAOYIGHO TOL
avBpaKIKOU amoTLIOUATOS OeV Ba ANPBOLY VTOYN, O10TL UTOTEAOVV TAVTOYPOVA EIGPON

Kot expon Yo 10 e€etalopevo GOGTNHA.

4.3.3 Kataypou@n 0E00UEVOV EKTPOPNG
TUYKEVIPOVOVTAS TO O00UEVA TNG TOPUMOVED AEPLYPUPAS TOL  HIKTOV

GUGTILLOTOG EKTPOPNG COMYKOPIOV KOl KOOIKOTOIMVTOG TC, EXYOVUE, VO LOPPT) TIVOKCL,

T eENG 0e00UEVO OV CTPEULLOL KOL OVEL £TOC!

[Mivakog 4.2: Kotoypogi] SeS0HEVGY 0vE GTPELLILE KL 0VE £TOG TOV HIKTOD CLGTNIOTOG
EKTPOPNG GOALYKOPLDV

Eidog IMos6tnra Movdﬁa
RETPI|OTNG

Adumec pbopiov fluorescent lighting 8.09 Kg
[Téykoc epyosiag wooden pallet 5.464 Kg
Nepoyvg steel section 1.071 Kg
Bpion steel section 0.268 Kg
Metohikog okehetog kimPav | Steel galvanised 4,286 Kg
[Thaotikd ecyopmto damedo PVC 14,143 Kg
Plexiglass xkhoPav polymethyl methacrilate 12.903 Kg
OVOTTOPAYWYNG (PMMA)
[Thootikc emeévea andbeong | polysterene 14,143 Kg
TEPUTWOHATOV KAOPOV
Taiotpeg polysterene 1,379 Kg
Aoyeio evamobeons avymv polysterene 5:357 Kg
Katapiyia PVC 47.394 Kg
Metahiikog oKeheTdg steel section 1,071 Kg
Sibtadng EKKOLOYNG
Péaoro Stbtaing exkoiaymg steel section 1.786 Kg
[TAaotikd terapa, polypropylene granulate 4,762 Kg
Alyrva polyethylene HDPE 3.43 Kg
Yutnpécio Paste / ratio 1428.571 ke
Aoféotio calcium carbonate 428,571 Kg
Xbuao soil 357.142 Kg
Nepo (dikTvo) water 32.143 m’
Evépyeia clectricity 64285,714 MJ
Iepippaén aypotepayiov Steel galvanised 25,488 Kg
Aopapive mOpTog 16030V Steel galvanised 0.0785 Kg
Atyrv moprog e160500 polyethylene high density 0,00831 Kg
Towévro mepippaing acrated concrete block 18.186 Kg
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Aapoapiva mepiopaéng Steel galvanised 3.808 Kg
Koimveg okereron steel section 4.0194 Kg
Aryrvoknriov

Toéo okererov Ayrvoknmiov | steel section 17.226 Kg
Aikty kéhoyme polyethylene high density 4.32 Kg
[epippaln ydpov mhyvvong polyethylene high density 0.36 Kg
pe SiKTL

Eive KotapUylo/TolcTpeg wooden pallet 49.766 Kg
Zviva “modwn” & tafleg wooden pallet 6.912 Kg
[Thootikol cwinveg & pmek polyethylene high density 0.44 Kg
Bevlivn Gasoline (regular) 0,591 Kg
Xhwpomepipovg chlorpryfos 30 Kg
Dutd/Loyovik vegetables 0.45 Kg
Acféotio calcium carbonate 75 Kg
Dopapa Paste / ratio 320 kg
Nep6 (SikTvo Gpdevonc) water 12.6 m’

[ o, €10N-VAIKG TV 0olmV 0 ¥povog (oNE elvar HEYOADTEPOC TOV EVOS ETOVG
(mt.y. Aopopive, CLPHOTOTAEY LA, TAGGAAOL, diYTL KAT.), 1] TOGOTNTE TOLG VTOAOYIGTNKE
SPOVTUS TO GOPOIGHA TOV VAIKOU OV YPNGILOTOMONKE GTNV EKTPOPT| LLE T O1UPKELD,

TOV ¥POVOL CONG OV EYEL OPIGTEL Y10 OVTO.

4.3.4 Yrnohoyiopuog avipoakikov anotundpatog (CF) pikmg exktpogng E2

O vrokoyiopdg 0L aVOPUKIKOL OMOTUAMUNTOC KOl G QUTO TO GUGTIUO
EKTPOPNC TTporypatomomOnke pe m xpnon g pebodov Acordynong Kokiov Zmng pe
™m Ponbewr tov Aoyiopkol mpoypappatog openLCA software version 1.6. kol ™)
1ebodo aflordoymon emmrdoemv CML (non baseline) (v. 4.4, January 2015).

['o vo onpovpynBet 1o orokinpopévo cvomue ™G KIS extpoens (E2),
apyka onuovpynbnke ot poég “Flows” o véo katnyoplo/@akehog, O 0moiog
ovoudomke “E27 Koi avrimpoo®mEVE TNV KAEIOTH EKTPOPN] O AYTLOKNTIO e
ECMTEPIKN UVOTAPOYDYN. ZT1 GLVEXEWL 6TO VEO pakero E2 dnovpyndnke o véa pon
1 omoia ovopdotnke “Snail”, yio Tnv omola opiotnke Tomog “Product” ket 1010 TOL pONG

“Mass”.
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Ewcova 4.14: Anovpyia goakérov “E27 ko porg “Snail”

‘Enerto. otnv koanyopio “Processes™ dnovpyninke véog oaxerog “E27 ko m
diepyaoio “Snails-GR”, pe mocotikn avagopd oty pon “Snail” mov dnovpynbnke

TPONYOVUEVG.
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Ewova 4.15: Anovpyia goakéhov “E2” ko diepyaciog “Snails-GR™

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 07:11:51 EEST - 54.91.226.9



[59]

Y1 ovvégen mpooTEbnkay kot anobnkevtnkoy ta dedopéva (input flows) ot

diepyaoio “Snails-GR”, énmg Kataypdenkay 6Tov Tivaka. 4.2 TG TopomiVe EVOTNTOG.

Fis Window Heig
aBdGin s . 9 . it a .
€ N ganon = O @ Wecome (P Snasty - GR 0 |k Snaie - GR | £ Ananyss vet of S - GR, o
7 Process: Snails
e 1l
agrinatye 121
artwpe ) - '
" Fiow Lategory Amourt. Urut L ] Promidet [
ORI LIOAIN | |y, erined consete biock Seterm Conucien 18150 ™ i none # Rened conoe
::)M."‘ be Cavowmn carhionate [+ &1 macromd Mabrran soaat o TS e SOLATI00 = by o P Cabcium carbion
¥ G Camat et o1 tu gane - 08 * o 3 AA500 = ag e
-h"w TaChiorpyeiion Emission 30 ait/high peputatcn 3000000 = iy e
- Posut ipkomi o arniong sl Ataber iy PTGt ON Water 440300 = iy nore P Dyimong water
Ty g ety Ereny arneen) nd evnciogee. RAZESTES = M) none P Bebicity M, -
e o o ol Enevgy carmiem and fectrcoge. 039123 ™ iy nore ¥ Grokna freget
& I catrrs dndd pmi s polyetiylens e sensty Qransbate (740} Matroah modationPanbo A2 =y none L
= Sacigroand dota Lepuipethyt metiacrtile (WL beads  Alstenal pooaton Pt o A0 = iy e ¥ Bobyrmetil .
OpRtics e rethod Ts peivpeapyient Grimiuce (7R Wareral prosaronTmr AN = i none P Potprogyiees
15 Foiptyene, geven pupe GRYS af plan . slasbcuipobyren nEm =iy wone
o proiyicapichborse e (B-PVC) Materials ooy Pinbos ESIN4 = g ] P Pompmpicnon.
kst : [r—— i = g nore o
o Steat not-cip parranised coil Aistarials prodcronMerais and_ TGS = iy none P Simes hot dip g
P Steed pextiom Materaly prodxtaoy Metal and. LA T g nahe P Steei sectons .
by Trarmpoet. passenges car, s, et swra. TR systeaoud 100000 = pthm one
T Wooden pafiet (EURD) Praculhon recdend 0 Wle cpoke) 621N = g hohe P Dummy Wood.
* Dutputs onx
Fore Categary Mmoot Unit CortuRevenue Lncermasy Avded procuct  Dut ousity enty  Dwesoripe
faSaail 13318 500000000 = iy e

Ewcova 4.16: Ewoayoym dedopévav ot depyacio “Snails-GR™

AxorovOnoe 1 onuovpyia. véov @akérov “E2” oty karmyopia “Product
System” ko1 cveTnuoTog pe TV ovopacia “Snail-GR” to onolo cuvoyetiotnke pe v

opmvoun depyacia (process).

S, ]
opPenLca

Ewova 4.17: Anpovpyio Product System
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To model graph tov cvetiuatog g E2 ekTpogng amotunmveTol 6TV KOV
4.18 kot mopovctalel Ty cOVOEST OV VAGPYEL HETOED TV E1GPODY TOL CUCTUOTOS

KO TOV QVTIOTO®V GLGTNUATOV TTaPoywYNS amd To. omoia TponAbay.

Ewcova 4.18: Model graph tov Product System E2

Y ovvéyew (Ewova 4.19) enthéyeton to ewovido “Calculate” xon 1 uébodog
ektipmong emmtwoewv CML (non baseline) [v.4.4, January 2015]. 'Etot mpokimtet o1,
i TV mopaymyn evog (1) kikod coMykaplobd oTHV WIKTH EKTPOQY, TO GvOpPaKIKO
arotinopo CF icovton e :

CFp=4.24146 Kg COseq

Ewova 4.19: Yroloyiopog CF cvotiparog E2
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Toppwva pe v Ewova 4.20 o1 KupOTepeg EMATMOGES TNG UIKTNG EKTPOPNG
omv Kipoatiky AAAoyn o@eihoviol mpoTICTOC TNV KATOVIAMGY TNG NAEKTPIKNG
EVEPYELNG Y100 TOV QOTICUO, TN Bépuaven-YyHén Kot T pUOULGT TNC VYPUGINS TOV XMPOV
ECWTEPIKNG OVaRAPUY®YNS o€ 1060010 98,28 %. TToAd pikpdtepn cvuforn oty i1
Kotnyopilo. EmmI®CE®V EYEL M ¥PNON  UETOAMKAOV VAMKOV  (Aopopive Kot
cLpHATOTAEY ) pe TocooTd 0,58 %, eva 1 xprion aviikeipévay arnd PVC cupuBdaiiet
pe mocooto 0,46 % 610 eVioyLUEVO Gouvopevo Tov Bepuoknmiov. Ta mAacTIKG VAKG
(PMMA) «xo1 10 0vOpoKIKO aoPECTIO TOL ¥PNGIUOTOVVTAL TOGO GTO GTA10
AVATOPAYOYNG, OGO KOl 6TO 6TASI0 EEMTEPIKNG MAYVVONG GLUVTEAODV UE TOG0oTo 0,43
% xat 0,09 %, avtictoyya, eved ot vrorowmeg eopoéc (HDPE, PP, toévio kat vepo)

ovupetéyovy oe 1060016 0,16 %.

TIOCOoTICIC KUTOVOIU] LTGRO0y

=teel PRDNIA Moo
0.58% 0.43°0 O.16%

PRC
O 46

Contribution Process

- 100.00% Snails - GR
» 98.28% — Electricity Mix, consumption mix, at consumer, AC, 220V - GR
» 00.46% Polyvinyichioride resin (B-PVC), production mix, at plant, bulk polymerisa...
» 00.43% Polymethyl methacrylate (PMMA) beads, production mix, at plant - RER
» 00.39% Steel hot dip galvanized (ILCD), production mix, at plant, blast furnace ro...
» 00.19% Streel sections (ILCD), production mix, at plant, blast furnace route / electr...
» 00.09% Calcium carbonate = 63 microns, at plant, Production - EU-27
» 00.08% Polyethylene high density granulate (PE-HD), production mix, at plant - R...
» 00.04% Polypropylene granulate (PP}, production mix, at plant - RER
- 00.04% Aerated concrete block, production mix, at plant, mix of P2 04 and P4 05....
- 00.00% Gasoline (regular), consumption mix, at refinery, from crude oil, 100 ppm ...
+ 00.00% Drinking water, production mix, at plant, water purification treatment, fro...

00.00% Dummy_Wooden pallet (EURO)

Ewéva 4.20: Tlocootiaio cupfoin twv eiopomv oty T tov CF g extpogng E2
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Ty ewova 4.21 mopovcidlovtal ot empEPOVG TIEG TwV elopomv o€ kg COzeq,
OOV Kol UM OLOTICTOVETUL OTL 1] KATUVAAW®GCT) NAEKTPIKNG EVEPYELNS AVTICTOLYEL 0T
ueyavtepn mocomto, ion pe 4,1683 kg COzeq, axohovBolbv M ypnon HETEAMKOV
vAkav pe 0,0246 kg COzeq, 1 ypfion mhactikoyv PVC vikov pe 0,0195 kg COzeq, 1
xpfon mhaoctikdv PMMA vikav pe 0,0182 kg CO,eq kot 10 avBpokikd acPéctio, 10
onoio ovtot pe 0,004 kg COzeq. H ypnon vakov and HDPE, and PP, 1o toévto, 1

KotovaAmon vepod kabmg kot GAleg e16poég vohoyiotnkay cuvoikd oe 0,0068 kg

COzeq.
IHoocoTikn avdiven CF
5
a4 L
S, |-
613
22z
B L
A A A A
0 ™ clectricity — steel — PVC PMMA — Aoutd CaCo;
inputs

Ewova 4.21: Tlocotikn avaivon CF g extpoong E2

Y10 TOPUKAT® YPAPNUU-EIKOVO OTOTUTMVETUL 1] TOCOCTIONN GUVEIGPOPE TV
aepiov tov Beppoknmiov, tov CO; kot Tov CHy, oty TeMKN T TOL AvOPOKIKOD

arotur®uatog CF e KTig eKTpogng.

K(ITIIVOI.lfI CO: & CH4

CH,
3.693%

Ewova 4.22: Tlocootwaio cuveispopd tov CO- kot tov CHy oy Ty tov CF g
extpopng E2
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Product system: Snails - GR
Cut-off: 0.100%

STPPTITPTIT

Process colour scale [contributions in [%1)

€Tp vAOY

Impact category: Climate change - GWP100 (incl. NMVOC average)

Polyvinylchloride resin (B-..

7d Sudbodixnz Loyueg nrivtod oy

Palymethyl methacrylate (P

nlribution:

Steel hot dip galvanized (1.

Electricity Mix, consumptio.
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4.3.5 Empépovg avdiveon avBpoxikov anotvadpatog (CF) piktig ektpogng

AgdopEVoL 0T 6T WIKTH EKTPOPT avarTdocovTal OV0 (2) Topaymyikd otdd,
ECMTEPIKN Oovomopoy®yn kot eEmtepikny moyvven, o€ ovty v evomto Oa
npoypotomombel N empepovg extiumon tov avipaxikov anotvndpatog (CF) oe kabeva
and aVTh. ZKomdg TOL VAOAOYIGHOV etval va damiotmbel 1 cvpforn tov kdbe cTadiov
oTNV KaTnyopic T@V TEPPUALOVIIKOV ERMTMOCEMV TOV CPOPE GTNV KAMUATIKY oA oy

Kol VoL YIVEL 0 6moTd 1) cUyKpion petald tov 000 peretduevov ektpopav E1 ko E2.

4.3.5.1 Yrohoyopodg CF oto 616610 gcmtepikng avoamopaymyns E2(p)

AxorovBovtog T dudkacia, 0TS TEPLYPOPNKE OTIC TPOTYOVUEVES EVOTNTEC,
dnuovpyndnke o diepyascio-proccess otov eakeho E2 n onoio ovopdotnke “Snails
(p) — GR” xou otV omoia &yve elGOy®YN OAMV TOV EIGPODY TOV APOPOVY GTNV

ECMTEPIKY CVOTUPOLYDYT).

S A 1A — |

[ AWekome P SasieGR P Sain(a-GRI ASWIE-GR  E Anyerietof Sned (gl -GR P SealeHGR [oR S -GR | T Anshyue nesut of Sesde () - GR
Process: Snais (p) - GR

& nJMOn WS By
B Bachground dats
epeina_ ko rarmhos

1 griniang winee Wiatarals produchoe Water
Iy eextricity ma Eneagy tamens snd Sechnologes_

Fiow Categary Aot Lt fomuReveraer Lincertanny Aeclied procect Data quaity ety Descrips

b G £2 (13310 ORI £ ke o

Ewova 4.24: Ewcaywym dedopévav ot diepyaoio “ Snails (p) — GR ™ g E2 extpopric

21V cvveyewn dnpovpynnke to product system NG E6OTEPIKNAG OVOTOPAYEYNG
¢ E2 extpoenc “Snails (p) — GR”, 10 onoio cvoyetiomke pe v opdvoun oepyoacio

kot Tpoékvye to model graph g ewovag 4.25.
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B e F Snaie GRF Snwie i GR Gred i ORI Anerees e of B i SR P B G S ) ORE Amerma rewt of B

Ewoéva 4.25: Model graph tov Product System “Snails (p) — GR” g E2

‘Enerra. emiéyovrog 1o ewovidio “Calculate” kot ) péBodo extiumong
emntocewv CML (non baseline) [v.4.4, January 2015] mpoékuye 011, 70 avOpaKIKO

anotvmmpe. CF tov otadiov thg £0mTEPIKNG avamapaymyng ot WKt ektpoen E2

1000TOL LE :
CFr2p)=4.21601 Kg COzeq

Ewoéva 4.26: Yroroyiopog CF eomtepikg avamapoymyng ot pikt) ektpopt) E2

Youpova pe v Ewdva 4.27 o1 KuplotepE; EMMTOOE, 6TO OTASI0 TG
ECMTEPIKNG OvVOmTOPAY®YNS ot Wikt ekTpoen E2 ogeilovian mpotictog ommv
KATOVOAMON TNG NAEKTPIKNG EVEPYELNG Y10 TOV QOTICHO, TN BEépuavon, v Wyoén Kat

pUOIIGT NG VYPOSING TOL YMOPOL ECMOTEPIKNG CVUTUPUYDYNG, OE MOGOGTO 7OV
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avépyetar 610 98,9 %. IToAb pikpoTepn eivar 1 cupfoi] ToV VORIV EIGPODYV, OTMG

n xpnon vikov PVC (0,46 %) ko1 PMMA (0,43 %), 1 ygpfon avBpakikov acPeotiov

(0,08 %), o1 petarlkég kataokeveg (0,05 %), ta mhactikd VA ard PP (0,04 %) kot

and HDPE (0,03 %).

Contributi... Process Amount Unit
- 100.00% Snails (p) - GR 421473 kg CO2 eq.
> 98.90% Electricity Mix, consumption mix, at consume... 4.16832 kg CO2 eq.
00.46% Polyvinylchloride resin (B-PVC(C), production m... 0.01947 kg COZ2 eq.
00.43% Polymethyl methacrylate (PMMA) beads, pro.. 0.01819 kg CO2 eq.
00.08% Calcium carbonate > 63 microns, at plant, Pr... 0.00340 kg CO2 eq.
00.04% Polypropylene granulate (PP), production mi... 0.00187 kg CO2 eq.
00.032% Polyethylene high density granulate (PE-HD),... 0.00122 kg CO2 eq.
00.03% Steel hot dip galvanized, including recycling, ... 0.00115 kg CO2 eq.
00.02% Steel sections, including recycling, productio... 0.00100 kg CO2 eq.
- 00.00% Drinking water, production mix, at plant, wat... 3.70668E-6 kg CO2 eq.
00.00% Dummy_Wooden pallet (EURO) 0.00000 kg CO2 eq.

Ewova 4.27: TMocootwia cupfoin twv eiopomv oty tiur] tov CF eomtepuang

avamapaywyns ot HKt| extpopn E2

2ty ekova 4.28 napovoialovral o1 EmUEPoLs THES TV elopomv ot kg COzeq,

OOV Kot TOAL SUMOTMVETAL OTL 1) KOTOVAAWDGT NAEKTPIKNG EVEPYELNS AVTIGTOLEL OTN)

peyahbtepn mocotro. Ot TIHES OUUopPOONKaY OTMS ToPOVGIALOVIOL GTOV TUPUKAT

TIVOKOL:

Ilivokag 4.3: [locotika cTolyeia el0pomv E6MTEPIKNG avamapoywyns E2 extpopng

Inputs Electricity | B-PVC | PMMA | CaCo; Steel PP HDPE
kg CO,eq 4.1696 0,0195 0,0182 [ 0.0034 | 0,0021 0,0019 | 0,0013
IHoocoTiki) avdiven CF

oA
S 3
2
it)'_‘I_
o A A ST A A A
electricity PVC PMMA CaCo;y steel HDPE
inputs

Ewéva 4.28: TMoootikn avaivon CF ecwtepuaig avomapoywmyig E2 extpopng
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4.3.5.2 Yrohoywopog CF oto otddio eotepikng mdyuvong g extpogng E2(b)
AxorovBovrtag T 0100Kasie, OTWG TEPLYPAPNKE OTIS TPONYOVUEVEG EVOTNTEG,
dnuovpynonke pa diepyacio-proccess otov pakeho E2 n onoio ovoudomke “Snails

(b) — GR” ko1 oV omoila &ywve eloaymyn OAMV TV EIGPODV OV APOPOVY GTNV

eEMTEPIKT] TAYLVOT).

fie ‘Wadom Help
LA BN oe
& Mmigation T MWeicore | PSeals-GR P Sealle(p)-GR i Sewlip) ORI Anayele et of Soad o0 -GR P Sasle (GR 1 oL St (8- GBI Aadyeis renslt of Snail (o) - GR B
- | p .
rocess: Snails (b)-GR
gty 1 2
srtae | 21
= Inputs ox
+ agrtalye v 13
Alrina v Catrgery Amcurt Uss it Lty e [t ity ey Dwscrgt
3
ety s £ Saee a0t -dip galvamaed eoil Maserials producten Metats aed _ I g aone P Stseihotop g
:‘:;:‘-i-“""'"- t polpethiene Ngh densty grandtate (FE-HTY  Maswriahs prodacrien Patics 512000 = bg none P Rotywiiylarm ..
Hanae
o Mydaabuse iy serated corcrete biock Sywtemi Combruction 1213600 = by none P Aevwied concee
B eic 1, Saewl pectow Materis producncnMein and - 213450 = ug none P Steet smctons I
» L Winaen padet ELEDT Prouction e in i%e ozl SAETX ™ kg none P Oummy Weod.
[ T Gasciine (raguiar] Enerqy carriar a0 ecanologuey. Q50 = by none L
™ Fiovs fnChicpyris Eomsaan 0 e g popuilatinn MO0 = hey e
B ikcatins o e ateiam carbionane {+ 3 oy Matrials produchcnDthes mne. TH00000 = g none L
W Lackiuom cats o chomong waler e P o Wale 126X = g Lo P Demong wates
ORI KiB_meTaig
- Cutpans L
Fow Categeny Arcurt Ut CostyFevenues Uncermnty Mdedpoeuat  Desguityedy Deopd.
LeSad B2 (13216 500000000 = kg none

Ewova 4.29: Ewcayoym dedopévav ot diepyacio = Snails (b) — GR ™ g E2 extpogng

Yv cuvéyeto. dMnuovpynbnke to product system g eOTEPIKNG ThYLVONG TNG

E2 extpoeng “Snails (b) — GR”, 1o onoio cucyetiotnke pe v opdvoun dtepyacio Kot

napoéxuvye to model graph g ewdvag 4.30.

LR Y
W Hanigation

e

LCA_Datatumse
= Mydatabase
- Projects

. Srocesses
-

File  Winckow  Hetn
=
=T e Welenee P Sraits - G0

agrinalyse_1_#
agrinalyse 1.3,
agrinaiyse w13

ecolment 11k

eicd_3_2_preenneita_

W ot st

M NS A ana pat
B kg At
npenies_ies_mernoo:

P Snails (o - GR

& Srall ) - GR

B Anabysrs resalt of Soail i - GR

P Srusils () -G

o *Erails (i) - GR

! | E Anaryyes reit of Snd

[ armated concrete b= -

o Calcism carmonatn B =

\

= Cikig ey, e = x |

[ Gasciine mie frogul o ———

Drarmriey_ Wiosden p_ »

mnaits (B, G

Chmpute

M -r’/'// el et
——— -//
[=itent sectiom (HED_ @)

Ewcoéva 4.30: Model graph tov Product System “Snails (b) — GR™ g E2
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‘Encita. emikéyoviog 1o ewovidio “Calculate” wor t pébodo extipnong
emntdoemv CML (non baseline) [v.4.4, January 2015] mpoékuvye OT1, T0 avOpOKIKO
aroturope. CF tov otadiov g emtepikig ndyuvong ot wikth ektpoen E2 1coiton
ye:

CFE2(5)=0- 02545 Kg COzeq

Ewéva 4.31: Yroroyiopog CF e&mtepikng mayovong ot ikt extpoen E2

Zopgpove pe v Ewova 4.32 o1 xuplotepeg EMATOCELS GTO OTUOO TNG
eotepkng mdyvvons ot wiktn ektpoen E2 opelhovron apyikd otn yprion vMKOV and
¥0AvBo ov ypnowomombnkay Yoo TV wEPIPPAEN NG EKTPOPNC KOl TIG KOAMVEG
otpiéng tov Ayrvoknmiov, pe mocootd 57,11 % kot 26,10 %, avrictoya. Axoiovbet
n yxpnon vimkov HDPE (diktv okiaong & ocvokevaciog) pe mocootd 7,75 %, 1o
oKLPOdEUN TEPIUETPIKNG TEPIPPOENS Ue TOG0oTO 6,39 % ka1 1 ypfon avOpakikod
acfeotiov, n mocoTNTA TOL onoiov avépyetat o 2,34 %. Tlokd pkpdrtepn eivor M
ocvuPorr] Tov vroioimmwv giGpomy, Onws M xpion Peviivng v ™ Aewwovpyio TV

aypotikmv pnyovnudatov (0,32 %) ko n gpnon vepoo (0,01 %).
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Contributi.. Process Amount Unit
4 100.00%% Snails (b)-GR 0.02545 kg CO2 eq.
> 57.11% —— Steel hot dip galvanized (ILCD), p... 0.01453 kg CO2 eq.
> 26.10% "™ Steel sections (ILCD), production ... 0.00664 kg COZ2 eq.
> 07.75% * Polyethylene high density granula... 0.00197 kg CO2 eq.
> 06.29% " Aerated concrete block, producti... 0.001632 kg CO2 eq.
- 02.24% ! Calcium carbonate > 63 microns, ... 0.00059 kg COZ2 eq.
» 00.22% Gasoline mix (regular) at refinery, ... 8.01942E-5 kg CO2 eq.
- 00.01% Drinking water, production mix, at... 1.45301E-6 kg CO2 eq.
00.C0% Dummy_Wooden pallet (EURO) 0.00000 kg COZ2 eq.

Ewoéva 4.32: TMocootwoio cupfori tov etlopodv oty tyi tov CF e&mtepung

Tayvveng oty ke extpoen E2

Yty ekova 4.33 gaivovtol ot EnUEPOVS TIHES TV lopomv ot kg COzeq, Omov

KOl TOA SImGTOVETOL OTL 1] PNON VAMK®OV atd xoAvPo avtictoyel ot peyaidepn

nocotTo. O1 TIHES SrapopeminKay Onm¢ TapoLGtdlovTol GTOV TUPUKOTE TVOK.:

IMivoxag 4.4: INocotikd otoyeio ewopomv eEmtepikig miyvvong E2 extpopng

Inputs gal::en;[zed s::tei(e):ws HDPE | concrete | CaCOs; gasoline water
ngeq 0.014532 | 0.06642 | 0,00197 | 0,00162 | 0,000595 | 8,02%107 | 1.45%10°
2
IToosoTtiki avalven CF
0.015
g o.01
S
£ 0.005
0 A A
galvanised steel HDPE concrete CaCO; gasoline water
steel inputs

Ewova 4.33: Tocotun avaivorn CF tov otadiov ewtepikng nayvvong g E2
EKTPOOIG
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4.3.5.3. Zvoyetion CF ecotepikng avanopaymyns & e£mteptkng ndyouvong

Onwg vroroyiotke oty evornta 4.3.4 1o avipakikod arotummpa CF yuo myv
nopaymyn evog (1) Khob GoAlYKOploU OTNV WIKTH €KTPO@N 1coVton e 4.24146 Kg
COzeq, 10 omoi0 GUUE®VO HE TOVG TUPOMAVE® VIOAOYIOCHOVS (gvotnteg 4.3.5.1. &
4.3.5.2.) avoAveton 0¢ €€ otov mivaka. 4.5:

IMivaxog 4.5: Ynohoytopog empépous Kot GUVOLLKOD
CF omyv pwct extpoeny E2

CF kg CO,eq
CFrap) 421601
CFzon 0.02545

CFg, 424146

O1 cuvoMKEG EMTTMGELS OPEIAOVTOL KUPIWG GTNV ECMTEPIKT] CVOTAPAYMYT], EVO
apeintéeg mopovoidlovion oty ewtepikn nayvvon. Tlocootwia n oyéon v 600
VTOAOYIGUGMV OMOTURMVETAL OTNV €kOva 4.34, Omov moparnpeital OTL 1 ECOTEPIKT)
avamapoymyn cupPdiiet katd 99 % omv exnounn| aepiwv Tov Bepuoknmiov ce cyéon

pe v e&mtepkn mhyvvon mov avépyetor Lo oto 1 %.

IHososToio sveYETION CFH@) & CFpyg,
1%

Ewoéva 4.34: Tlocootwio cvoyétion CFryyp & CFray
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4.4 THykpron tov CF 1ov cvemudtov ektpognc E1 kat E2 pécwm tov openLCA
[Ipoxkeévon va cuykpiBoly to. dvo cvotuata ektpopng (E1 & E2) and to
Aoyopikd poypoppa openLCA ®¢ PO T CLYKEKPIUEVT] KATYOPIQ EXTTOGENDY TOV
aQopa oTNV KAMpaTIK) aArayn, dnuovpyndnke éva project to “El vs E2” oto omoio
npootébnkav ta 6vo product systems (Ewova 4.35) kot entiéyybnke 1 CML (non

baseline) (v. 4.4, January 2015) péfodog a£10r0YN6NG ENRTOCEDV.

agribalyse 1 2
agritalyse 1. 21
agribalyse ¥ 1 3
Attuna

ecoinvent_3_3_Icia_methods
eled 3 2 greendeita vl 16
LCA_Datatase

ecoimwen_3_3_cia_methods
#icd_3 2 greendeitav2_16
LCA_Dratabase
= Mydatsbase
« B8 Projects
-
T Mew project
-p¥ G

mp'D Copy

New inversion 1.6 »

Ewoéva 4.35: Anpovpyia project “E1 vs E27

Me 1 dnuovpyia tov project “E1 vs E2” emiiéyfnke 1o ewcovidio “Report” ko
TPOEKLYOAV TO. OVUPEPOUEVO otnV ekova 4.36, ohupova e To Omoilo TO WPEYIOTO
anotélecpa £xet pubuiotet oto 100 % (CFgz) xou To pkpotepo (CFgi) vrokoyiomke oe

oyxéon pe avto, ot 12,43 %.
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LCIA Results

This table shows the LCIA results of the project varinnts Esch selocied LCIA calegory is displayed in the rows and the projoct vanants in the

Thie Unil is the Uit of The LOCLA Catogery an defised i i LOWA metiiod
Impact categeory optont optienz Uit
Chmate change - SWPI0O0 (Incl. MIMVOS average) 5 272630-1 4 24148240 kg COZ e

Single Indicator Results

The faBcWwIng chait shows the single fesulls of each project vanant for the selecied INAICAIOn Yol can changs the ssiection and the cnart is
dynamically updated

Chmate cnangs - GWE100 (INCl MMVOS =

Relative Results

The foliowing chart shows the relative indicator results of the respective project vanants. For each indicator, the maximum resull is set to 100%
the resulls of the other variants are displayed in relation to this result

100

| l

Cimaste change - GWP 100 (incl. NMYOC average

B Option1 W Option2

Ewodva 4.36: Epunveia tov project “E1 vs E27

4.5 Zoykpion tov CF tov cvemudrov extpoenc E1 kat E2 Bacet g Epevvog

Onwg meprypaenke otTig mponyovueveg evotnteg m ovowtn extpogn (E1)
TPUYLOTOTOIEITOUL O MEPIPPUYUEVO OypOKTNUA (Qvomapaymyn Kol Tdyvvern), evo 1
piktol Tomov extpo@n (E2) cuvdvalel tnv avoamapoymyn eviog KTIPLOKNG EYKOTACTAUONG
Kol v mouvon oe Ayrvoknmo. H mopepfoin g E0OTEPIKNG OVATUPUYDYNG CTNV
deltepn mEPIATOON KAl 1 KOTOOKELY TOL AyTLoknmiov, OmOTEAOLV TIG PUCIKES
dwdikaciec ot dwgopomoinen Tov ovBpakikod oamotvrduaTos. To  avBpokikd
amotinmpoe s E1 extpogng vroroyiomke 0,52728 Kg COzeq, evad g E2 extpogng

4,24146 Kg COzeq, kotd 12,43 % peyaivtepo.
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IMivaxog 4.6: [Mopabeon tov CF tov cvomudtov ektpopnc E1 ko E2

Tomog ekTpoPig AVOpOKIKO amoTOIMLOL Movada pétpnong
Avoytn ekTpoen 0,52728 Kg COzeq
Mkt ekTpon 4,24146 Kg COzeq

Kot otig 000 mepmrdoelg ) peyardtepn cLUPoAn 610 avOpoKiKO amoTOHTMU.

EYEL M KATUVAA®ON NAEKTPIKNG EVEPYELNS e TOGOGTA 79,6 Y% yio0 THV GVOIKTY EKTPOQ

ka1 98,3 % v Tt k.

Ymv El extpogn okoiovbel n ypnon vimkdv HDPE (8iytv & Adotiyo
TOTIGUOTOC) He TocooTd 8,65 %, m yphon HetoAMKoOV VAKOV (Aapopivo & mAgypo

TEPIPPUiNG) He moc0ootd 7,26 % Kot TEAOG 1) KUTOVOAMGY] KOVGILOL Y10 T1] AS1Tovpyio.

TOV OYPOTIKOV UNYOVNUATOV, 1] 0toia vroloyiotnke 2,87 %.

MMivaxag 4.7: TMocootd cvpPoing etopomdv oo CF;

Tomog eioponc [Tococto
Electricity 79.6 %
HDPE 8,65 %
Steel 7,26 %
Gasoline 2.87%

Ymv E2 extpopny 1o mocootd ocvuPoing oto  avBpokikd omotOmmpo
dpopedvovTol cOHE®VE UE TO 0edouéve Tov Tivoke 4.8, OTOV 1 KUTUVOAW®GN
NAEKTPIKNG EVEPYELNG, 1) XPNOTN HETOAAMKDOV DAKOV (6KEAETOC KA®PBOV, paeio. KAT.) Kt

TAaoTiKOV (ddmedo KAwPOV & kato@uyia) elvor Kupiog otoyeio TG avomopoymykng

dwdkaciog.
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[Mivakag 4.8: Tlocootd cupPoriic etepodry oto CFrs

Thmog etopong Ilocooto
Electricity 98.3 %
Steel 0,58 %
PVC 0,46 %
PMMA 0,43 %

Me oA wikpoTEPN TN, EmNPealovtas eEMIIOTO TO TEAMKO OTOTEAEGUO TOL
avBpakikov amotumopatog e E1 exktpogng, mopovctdletor  HETAQOPE TOV TPOTOV
VAoV (amdotaon mepitov 25 km) pe mocootd 0,96 %, 1 yprion TOALTPOTLAEVIOVL
(avtumayetikd Veoopo & teAdpo. cvAroyNG) pe mocootd 0,57 %, to vepd Kol TO
avBpakikd acPéotio pe mocootd 0,07 % kot 0,02 %, avrictoyo. Ztn doudpemon g
TS TOV ovOPOKIKOD amoTUIMUOTOS dev cuuPdiiel kaBoOAov N xpnon tewv ELAMVOV
KOTOQLYIOV KOl TOCGAAMY, KUOMS Kot 1) TPOQN).

Yyetkd pe v E2 extpo@n, oAy pkpn cvuPoir 610 avOpoKiKO omoTtuImud
™G mapovolalel 1 ypnion avbpakikov aoPeotiov (0,09 %), ta vikd HDPE (biktu
oKioong, mepippucns & GLANOYNG TOV GUMYKUPIOV, OPOEVTIKEC COAVEC KAT.) UE
nocootd 0,08 %, 1o mhaotikd teddpa (0,04 %) ko1 TO TOWEVIO NG MEPIUETPIKNG
nepippaing (0,04 %). Asv mapovoidlet kopio (7 undauwn) tepiPoAroviiky EninT®OoN 1
KOTOVOAMGY] KOUGIOV KOl VEPOU, 1| YOPNYNoN TPOPNG, KaBMG Kot 1 xpnon ELAVODV

VAMKOV (KoTa@Oyio KAT.).
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4.6 Xoykpion tov CF colykapidv pe GAREG T YEG KPEATOG
Onwg oe mponyobueveg evomnreg avagépbnke, yww v 7wopayoyn lkg
GOMYKOP00 10 avOPUKIKOD omoTOTMUE Yoo TIC 00O TUMOV EKTPOPEG LTOAOYIGTNKE
cOUPVE LE TOV 0KOAOVOO TivaKa:

Mivaxag 5.1: CFg; kot CFrs ava kihd cairykopion

Avouytr) eKTpogn 0,52728 Kg COzeq

M1kt eKTpOPN 4,24146 Kg COzeq

IMpokepévon va yivel 1 GUYKPICT] TOV TEPUTAVE AVOPUKIKOV OTOTUTMOUATOV LE
aVTé dAwV TTopoyoyikov (oov, Bo mpénel vo yivel 1 avoymy Tov SESOUEVMV TOL
ITivaka 5.1 avé K1Ad kpéatog caiykapto. H mtocdtnTo kabopod KpenTog Tov VIdpyEl
oto Vo perétn codvykapio (Helix aspersa & Helix aspersa maxima), ovtictolyet 6to
40 % mepimov TOL GLVOMKOL Bapovg Tov {Mov. AvLTO onuaivel OtT1 and Kabe KIAO
coMykaplov o 0,4 kg amoterolv to Bpooyo uépoc. ‘Etot ta anotedéopara tov Iivaka

5.1 dwpopemvovtar wg eENG:

IMivaxag 5.2: CF; ka1 CFps ava kild colaykopiov Kot ave Ko KPENTOG
GOMYKAPLOV

Avoyr extpoen | 0,52728 | 0,21091 | KgCOseq |

Mkt eKTpO@n 4,24146 1,69658 Kg COzeq
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Metalhd mydv Kpéatog omd aomOvOLAL, TO avEPOKIKO OTOTUTMUO TOV
COAYKOPIOV TNG OVOTHG EKTPOPNG LIOAOYIOTNKE YOUNAOTEPO, VO TAPOLGIALETAL
OPKETE KOVTA pE onTO NG WIKTAS extpo@ns. Zuykekpiuéva 1o CF 1ov oKovAnkihv
vroroyiomke 2,7 Kg COzeq (Oonincx and de Boer 2012), eve tov puowwy 1 Kg COzeq
oe extpoen omv lomavia (Nijdam et al. 2012; Iribarren et al. 2010) ko 0,7 Kg COzeq
ot extpo@n ot Zxkotic (SARF 2012).

Ye avtibeon pe o Topumdve, 1 GLUPATIKY EKTPOPT LEYOAVTEPMV TUPUYOY KOV
COOV eMPEPEL CNUAVTIKEG EMATMGELS GE £VO. VPV PACUN TEPIPAAAOVTIKOV TTVYDOV. €
TOYKOGUIO EMIMESO, 1M KINVOTPOPio. GUUPGAAEL ONUOVTIKG OTI( EKTOUTEC OEPimV
Peppoxknmiov. Zopueove pe otoyeie g AwkvPepynrtikng Emupomig Khwworikng
Alhayng (IPCC), 1 xtvotpoeio eivor vrevduvn yio to 8 - 10,8 % 1oV moykocUImV
ekmoundv aepimv Tov Beppoknmiov (GHG), evd Pdoet tg avdivong tov kKukiov (g,
1 CLVEICPOPA TV LOMV avépyetal 6to 18 % TV ToyKOGHI®V EKTOUTOV. X EVPOAUIKO
eninedo, N Kvotpoeia KortaiouPaverl epimov 1o 28 % g empdvelag ¢ Evponaikng
‘Evoone. H evrepikny COpwmon etvor 1 kopro. iy ekmounov aepiov Bepuoknmiov (36
%), axorovBovuevn omd exkrmouneg pommv NoO (28 %). T yopa pog yo to étog 2005
cupgova pe ™ Zoppoon-IThaico (2007), to 42 % 1oV exnopnv pebuviov Tpoépyetal
a6 v Ktnvotpoeio (evrepikn LOpmon Kot Soyeipion Kompiig).

Ov evrepikéc QUUMGEIS TOV UNpLKacTIKOV, 1 O01beon/dwyeipion TV
amOPMTOV TOV KINVOTPOPIKOY HOVAd®V KOl Ol YEMPYIKES OpacTnploTNTes, GUECT.
CUVOEOUEVEG HE TNV EKTPOPT] [O®V OmOTEAOVV TIG KUPIEG MNYEC EKTOURMV OepimV
Bepuoxknmiov and o cvotiuore (mikAG mopaymyns. o cuyKeKpléEva, EKTEUTETOL
N,O mov oyerilerar pe v e@appoy alotobymyv MTOcHITOY Kol T dwyeiplon Tov

arofimtov tov (owv, CHy mov mpoépyetor amd TG eviepikés Cuumdoel Kot
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dwyeipion koémpov (Crosson et al. 2011) kot CO; mov aQopd otV EVEPYEIL TOL
KOTOVOADVETOL Y10, TN CLYKOUION TV LOOTPOQ®Y, Y1o. TNV 010001 TG KOTPLAC, Y10, TNV
Topoywyn Mrocpdtov olntov, ewo@dpov kot (ilavioktoévev Kol TEAOC Yo. TNV
Tpoodocia kot T owyeipion tov ooy (Beauchemin et al. 2010). Ot exknopnég aepiov
Bepuoknmiov (GHG) mov mpokdzrovy amd ) arroyn xpnong yng (LUC) ektiunbnkay
oe mepimov 17 % tov cuvorkov Twv avBpwmoyevay ekmounov to 2004 (Baker et al.
2007).

[ v mopaymy evog KoL mpoidvtog, 1o POL0 KPEug &iye HokpOav
LEYOADTEPT eKTOUTN OEpimV Bepuoknmiov pe TN ovOpoKIKOD OTOTURAMUATOS 7OV
TOIKIAEL avahoyo pe Tov Tumo extpo@nc. Etot, cbpemva. pe tovg Nijdam et al. (2012)
kopaiveron omd 9 kg COzeq émc 129 kg COzeq. H mapaywyn 1 Kihov xo1pvol KpEaTog
vroroyiotnke 4-11 kg COszeq, 1 kho0 Kpéatog Kotomoviov 2-6 kg CO,eq kot 1 Kthov
kpéatog apviov 10-150 kg COzeq (avaioyo pe tov tomo extpognc) (Nijdam et al
2012). Qotoco, vrapyouvy onuovtikeg owgopés ot ekmouné GHG ava povado
npoiovtog petald tov yopov g EE, ot onoleg ogeihovion ota mowiia cvotpoto
EKTPOPNG, OTOUC TOUMOLE (MOTPOPAV KUl GTNV OROTEAECUUTIKOTNTA TNG YPNONG
Bpentikwv ovcwwv (Greenhouse gas emission profiles of European livestock sectors,
Lesschen et al. 2011).

H mtp00odog otov PETPIOGHO TOV oepimVy Beppokniov ival (OTIKNG onUaciog yio.
™ Proon kmmvotpogio. taykoouing. And to 2001 ko kabe tpia (3) ypovia dedyetat
TOYKOGHIO GLVEOPIO Y10, TO. 0Pl TOL Ogppokmmiov Kol TNV KINVOTPOPio. TO
“Greenhouse Gas and Animal Agriculture Conference (GGAA)”. Auti 1 ETIGTUOVIKY
GUVAVTNGT TPOGEAKVEL KOPLPOIOVG EMIGTIHOVEG KOl VRELOVVOLS YAPUENC TOMTIKNG

1011 UOVO HECH EPELVOC KUl KUWVOTOU®MV TPOTMV TOPUYMYNG TPOPIU®Y UTOPEL Vo,
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HewBovv 01 eKmounEG amd Ta cLGTNUOTH (OIKNEC TAPUYMYNG, CVEAVOVTOS TOVTOYPOVIL
mv mapayoyn (Greenhouse gases in animal agriculture — Finding a balance between
food production and emissions, McAllister et al 2011). O Opyavioudc Tov Hvouévov
Efvov yo to Tpoeuio kot ) yewpyla, FAO (Food and Agriculture Organization of the
United Nations) ovomtOcoel OAMOKANPOUEVES KOl Tumomompéves uebodovg yo v

a&lohdynon TeV TEPIPUALOVIIKOV EMTTOCEMY TOL (1Kol kepaiaiov (FAO 2013).

4.7 Tep1ParlovTikOg GYeOIUGUOS EKTPOPTS CUAMYKUPLDV

Yyetikd pe tov mEPPUALOVTIKO avTIKTUTO TG colykapotpogiag, oéilel va
onuemdel 0,11 ovugmve pe v Y.A. AllTA/ow.37674/2016 (®.EK. 2471/B/10-08-
2016) mov agopd otV KoTataln £pymV Kot OpucTINPOTHTOV GE KATYOPIES UVAAOYW LE
TIC EMMTIOGES TOLE oto NEPPAAIOV, 1 eKTpo@N ocoMyKopidY vadyetal oty B
Katnyopia, n omoia meprapfavel épya. Kot 0pactnpldmTeg Tov yopuktnpilovrol amd
TOMIKEG KOl U] ONUOVTIKEC emmt®oelg oto nepifarihov. EmmAéov, yioo TV eKkTpoen
coMyKaplidv dev opileTal M Evvold TOL 1G00VVALOL (MOV, OMOTE OEV EURIMTEL OTIG
dwrdéerg tov IMopapmuoroc Tov dpbpov 20 tov N. 4056/2012 (P.E.K. 52/A/12-03-
2012) mepi eAdyI0TOV OTOCTACEDY, HETUED KTNVOTPOPIKOV EYKOTUCTACEMY KOl YDPOV
N dpacmprotitev mov ¥PNLovy TPOGTUCIoS. ZVUP®VE AOOV UE TO. TPOAVIPEPDEVTU
YIVETOL KOTAVONTO TG OEV LRAPYEL TEPLOPIGHOC Y1 TNV ¥WPOBETNGN Kol Acrrovpyia
LLOG EKTPOPNGC CAMYKUPIDV. Xe TEPITTMOGT) TOL GUTN YOPOOETEITUL GE TPOSTATEVOLEVT
neployn Tov dwrvov Natura 2000, cougwva pe 1o apbpo 10 Tov N.4014/2011 (PEK
209/A°/21-09- 2011), n wepPoarroviiky 061000t oN omartel T cLOVTEEN Kol VIOPOAY
EWIKNG oworoyKNG altoAdymong oty apuddie  Ymnpeoio Ilepipairoviog g

[Teprpéperog. H Ewdwkn Oworoywkn A&woroynon meprhopfdverl v Kotoypoen
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otoyeimv Quowoy TEPIPAAAOVTOC UE EUQACT OTO TPOCTOTEVTEN OVTIKEIUEVA TNG
nepoyng Natura mov OOvoTOl vo, €anpeactoly Kol TNV eKTiunon tov mbavov
EMMTOCEWY, UEUOVOUEVA T o€ ovvovaoud pe AR €pya M OpacTnploTNTES,

AMUUPOVOUEVGY VTTOYT] TOV GTOYMV S10TNPTONS TOV GLYKEKPIUEVOV TTeploy®dy Natura.
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5. XYMIIEPAXMATA

® Xiykplomn TV cvotnuatov ektpoeng E1 kot E2

YUyKpIvovTOag TO OMOTEAEGUOTA TOV OVO EKTPOPAOV Kol HE OEOOUEVI) TNV
apodoyn OTL TO KTIPlo €6mTEPIKNG TAyxvvong g E2 extpoeng dev Anednke vadym
OTOV VTOAOYIGUO TOL  QaVOPOKIKOD OTOTLUTOUATOS, O10TL ONOTEAEL EYKOTACTOO
TpovTapyovca G Evapéng Asttovpyiag Tng OpacTnPoTTog, OmicTOVETOL OTL M
ekTpoen eieyyduevov ovvinkav (E2) éxet to  mAEOVEKTNUO NG VYMANG
TOPOYOYIKOTNTAG OAAA TavTOypova £xel o avénuévo mepiBarroviikd avriktvmo. H
Spopd TOV TILOV TOV CVOPUKIKOV OTOTUTOUATOV NTOV GVUUEVOUEVT] KOOOGOV 1)
TapoywywKn owdkacio g E2 extpoeng eivarl Mo mOAVTAOKY KOTUCKELAOTIKG KOl
AETOVPYIKE EVOVTL TNG AVOLYTNG.

Kot o11¢ dV0 mepmtdoelg ) peyoAvtepn cuuforr] 610 avOpukiKd omoTHTMUA,
Exel M KoTOVAA®GN MAEKTPIKNG evépyewg. To mOcOGTO OtV UIKTH EKTPOYN
TOPOVSIALETal VYNADTEPO amd OVTO TNG AVOIKTNG, O0E00UEVNG TNG EexmploTng Kot
EVEPYEIOKA TTO COTNTIKNG ECMTEPIKNC AVOATOPAYOYNG.

lepapyikd omv avoyTov TOmOL ekTpoPn axoiovbel M ypnon HDPE ot
YOAOBOVOV VMKOV, 1 omolo eivorl EKTEVESTEPT TNG WIKTNG, AOY® YWOPIKNG aVATTLENG
(E1: 15 otépparo, E2: 5 otpéupara).

H xoraviimon Kauoipov yio, T AEITOLPYIN TOV AYPOTIKOV UNYOVNUATGV TO
axoiovbel oty El ektpogn etvan emiong peyarvtepn omd avty omv E2 extpoenc
dedopévov OTL o1 yempyikég epyaocieg yivovtolr ce peyaAvtepo Pabud (peyorvtepn
EKTOLON EKTPOPNC).

2T WIKT €KTPOQPT] TOpOoLolaleTor avénpévn ypnor TAASTIKOV VAIK®YV PVC,

PMMA «xot PP, e£omMGHO0 amapaitnTon Y10 TV OVATOPAy®YIKY S10d1Kacio, YEYOVO(
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oL Ogv 1OYVEL YL TNV avolTtoh TOMOL EKTPOPN OmMOv M WOV XPNON VAKOV
TOAVTPOTVLAEVIOL APOPE. GTIV TOTOOETTOT AVTITOYETIKOU VPAGUATOC,

Yuvelcpopd oty TN ToL OvOpoKiKoL amotuduatog otnv El extpooen
amodoONKe EMITALEOV KOl OTN UETAPOPA TAOV TPAOTOYV VADV TPOG 0TI, KATL TOL dev
TopoINPNONKE OV TEPImTOON NG WIKTNG EKTPOPNS. Autd ogeihetan kvpinwg o
YOPOOBETNOT TV GVO JPACTNPIOTHTWY GE GYECT LE TNV ONOGTACT TOLS OO OOTIKES
TEPLoYES (onueia Tpounbelog), ot omoieg d1PoPOTOIoVVTAL APKETA by AneOel vdym
ot ywo v El extpoen amorteitan petagpopd mepimov 25km, oe avribeon pe v E2
eKTPOPN OOV 1| amdoTac avEpyETUL LHOMG 610 1km.

INUOVTIKY O10pOopoToinoT, GAAN Oyl KOBOPIGTIKY Y10 TV TN TOL avOpUKIKOD
QTOTLTTOUATOG TOV SVO EKTPOPAV, TOPOVSINGE KAl 1 XpN ot vEPoL. AvTh opeiretal 6TO
yeyovdg 6tL oty El ektpo@n M Tpo@n TPOEPYETUL OMOKAEISTIKG, OO TNV KAAMEPYELX
QLVTMOV, G€ avtiBeorn He TN WIKTOV TUMOL EKTPOPN] OMOV TO UEYUAVTEPO UEPOG TOV
aVOYKOV OUTOV KOAOTTETOL HE TN YXOPNYNON OUINPECSIoL Kol OSVTEPELOVTIMG UE
CUUTANPOUATIKY Gition @uthv. Emiong ywo tn Olatnpnon tov cmotdv cuveNKoOv
vypociag Kot oTig 000 EKTPOPEC, LEAPYEL GUOTNUO, VOPOVEQPMONG TO OMOI0 OUMC
SlpEPEL ONUAVTIKA ¢ TPOg TOo UEYEBoC, Oedopévne Tng HEYOANG omdKMoNG NG
EKTOONC OV KATAAAUPAVOLY 01 GVO SPAGTNPIOTNTEC.

Télog, 1 yopnynomn avOpuKikol acPeSTION KOl 6TIC OVO TEPUTTOCELS TOPOVCINGE
TOPOUOLN GUUPOAT TN SUOPPMOST TOV AVOPUKIKOD OTOTUTMOUATOC.

SOUTEPACUATIKO GLYKPIVOVTOC TOVG OVO TUMOVLEC EKTPOPNG, WUTOPOVUE OTA
TAEOVEKTNLOTA TNG OVOLYTNG EKTPOPNG, TOV OPOPOVV GTNV KOAY TTO1dTNTA TPOIOVTOC,
OTO OYETIKA MIKPO VYOG E€MEVOLONG KOl GTO YOUNAO KOGTOC MOPUY®YNG, VA

TPOGHEGOVLE KO AVTO TOV UIKPOTEPOL AVOPUKIKOD ATOTVITMUOTOGC,
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o ZUYKPION GOAMYKAPOTPOPING UE AAAEG EKTPOPEG

YOuQove UE TO OTOWEID OV TOPATEOMKOY O©E TPOMNYOUUEVT] EVOTNTA KOl
aQOPOVV  OTO OVOPUKIKO ONOTUAOUO CGAAOV TNYOV  KPEATOG, 1 CNUOVTIKY
S10pOPOTTOINGT OV TPOEKLYE GE GYECN LE TO GVOPUKIKO OTOTUTOUC TOV HOVAOWOV
EKTPOPNC CUAMYKOPLDY, 00MYEL GTO GUUTEPAGUA OTL 1] GOAMYKAPOTPOPIo amoTeEAEL Lo
QUAOTEPIPAALOVTIKY] OPACTNPIOTNTO EVAVTL AAA®YV eKTPOPhV. Me eéaipeon TIC EKTPOPES
AGTOVOLA®Y, TOV OMOIMV Ol ENMTMOGES 6TO MEPIPAALOV KOl TO GUYKEKPWEVA GTIV
KMUOTIKY aAA0yn eugaviCovTal HETPLOCUEVES, 01 VTOAOITEG EKTPOPES (POEIOV, YO1PVOD
KPEOTOC KAT. ) TAPOLGIALOVY GYETIKE LYNAO avOPOKIKO CTOTOTMUA.

Opeova, pe v 1oxbovca TEPIPUALOVTIKT VopoBesia Tov O1ETEL TV EKTPOPN
CUAYKOPIDV, Ol CUYKEKPIUEVEG OPASTNPIOTNTEG 6TO GUVOAD TOVG yopaktnpilovial amd
TOMIKEG KOl UM ONUOVIIKEG EMMTOCELS oT10 TepPdArov, o€ avribeon pe GAAEC
TTNVOKTNVOTPOPIKEG €YKUTACTACEL,. ALTO o@eldetar 610 yeyovdg OTL 1 EKTPOYN|
COMYKOPIDV, OKOUN KOl 1| WKTOL TUTOL 7oL TEPIAQUPAVEL KTIPOKY £YKATACTOON,
amotehel (o o Yo nEPPaoT) EV GLYKPIGEL UE TIC TOADTAOKEG KTIPIOKES KATAGKEVES
GAA®DY KTNVOTPOQIK®V dpactnplottoyv. EmmAéov, n mopoaywyikn oOwdwKasio g
EKTPOPNG COMYKAPIDOV Ogv TOpovoldlel ONUOVTIKEG Kot SUCKOAD  dayelpiotueg
TOGOTNTEG VYPDOV 1] OTEPEDMV ATOPANT®V, KATL TOV OV IGYVEL UE TIG EKTPOPEG GAAMY
TOPAYOYIKOV {OWV.

Youmepacpoatikd fempeitor OTL O TN OTYUN 7OV TO avOPOKIKO AmoTOTMUA
VOAOYIoTEL, €lval duvatd vo, yopoyTel WK oTPATNYIKN ueiwong Tov, M omoia Ba
neplhopPavel texvohoyikée Pertiboelg, kaAvtepn emeCepyacio kal Olayeipion Tov

TPOIOVTMV.
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ABSTRACT

“Carbon footprint of extensive and intensive snail farms”

In recent years, climate change is an issue for humanity. Climate change may be
due to natural internal processes or external forcings, or to persistent anthropogenic
changes in the composition of the atmosphere or in land use. At national level,
greenhouse gas emissions are low in Greece comparing to other countries, but as a
member state of the European Union, there are international obligations. The highest
share of emissions in Greece concerns power plants (41%), followed by industrial sector
(17%) and road transport (14%) (Graus & Blomen, 2008). According to the United
Nations Food and Agriculture Organization (FAO) report of 29-11-2006, 18% of the
world's greenhouse gas emissions concerns animal husbandry. The growing animal
protein demand for human nutrition is expected to increase to 70-80% by 2050 and

more environmentally friendly sources of protein are essential.

In this study, carbon footprint (CF) assessment was applied to snail farms in the
Thessaly region (extensive - open field and intensive - indoor breeding and fathering in
net-covered greenhouse) by quantifying the environmental impact caused by their
construction and operation. The life cycle of the two types of snail farming of the
species Cornu aspersum (Helix aspersa) and Cornu aspersum maximum (Helix aspersa
maxima) was reviewed after on-site data and information collection based on “cradle to
grave gate” life cycle assessment . Environmental Impact Assessment and Carbon
Footprint (CF) calculations were performed using the openLCA software version 1.6

and the (non-baseline) CML (v.4.4, January 2015).
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The extensive CF amounted to 0.52728 Kg COzeq and the intensive CF
amounted to 4.24146 Kg COzeq, with the highest share, 79.6% for intensive farm and
98.3% intensive farm, from electricity consuming. The percentage of CF can be

decreased by 18%, including possible CO; binding from snail shells.

Greenhouse gas emissions data are also presented and CF of animal production
(breeding cattle, pigs, poultry, etc.) are compared to the results of this study. In
conclusion, snail farming is one of the most environmentally friendly sources of protein

(if not the most friendly).

Keywords: carbon footprint,
COzeq,
LCA,

Cornu aspersum (Helix aspersa),

Cornu aspersum maximum (Helix aspersa maxima)
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