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EYXAPIZTIEZ

Me tnv oAokAnpwon NG mapovoag SUTAwHATIKAC epyaciag, Ba nbsda va
guxaplotiow Bepud TNV emiBAénovoa pou, Enikoupn Kabnyntpla B.TooukaAaq, yla
™V gukatpia mou pou €6woe va acxoAnbw pe éva Wlaitepa evlladépov B€ua,
KaBwg Kal yLa Tov Xpovo Kat tnv BonBela mou pou mapeixe os OAn TNV SLAPKELA TNG
EKTIOVNONG TNG SUTAWHATIKAC Epyaciag.

Yta mAaiola TG epappoyng TTou €YLVE oTov XTabuo Epumopeupatokipwtiwv tou OAN,
Ba nBela va svuyaplotiow Bepud tov k.Kolvn SteuBuvty TuRpatog EMiXelpnolakng
Aeltoupylag ylwo To dpeco evdladEpov Tou Kat tnv K.Kovtoywwpyn SteuvBuvrpla
Tunuatog Mpootaociag MeptBaAlovtog yla TG TANPOodOpleg TOU HOU TapPEi)E.
ISlaitepa Ba NBeAa va euxaplotow tnv K. Nomnn Indakakn dteubuvipla TUAMOTOC
Juvtpnong Kot Emiokeung MnxavnuAtwy yla Tov XpOvo Tou adlEPWOoE Kol TNV
moAuTiun Bonbsta ¢ yw TNV OUAANOY TWV QMAPAITNTWVYV OTOLXEIWV Kol
nmAnpodoplwy, Xwpi¢ tnv omoia dev Ba ntav duvatry n Slekmepaiwon Twv
UTTOAOYLOHWV TNG EPOpUOYNC.

Euxaplotw 6Aoug toug piAoug pou yLa TNV Eumpaktn BorBesld Toug Kal oThpLEn Toug
OTNV €KTIOVNON TNG mapovoag SUTAWHATIKAC epyaoiag, kat tdlaitepa tnv ZtabolAa
yla TNV CUVEXN CUUTOPAOCTOON Kol UTtooThPLEN TNG. Emiong suxaplotw ta matdid
and 1o oxnua t¢ Avefaptning Apiotepng MapéuPoaong twv E.AAK. yua tnv
ToAUpopdn otrpLEn toug kad’ OAn tn SLAPKELX TWV OTIOUSWV OV 0T OXOAN.

TENOG EUXOPLOTW TNV OLKOYEVELA MOV, Kal LSLaitepa tnv adepdn pou MNkAopLa, yLa thv
KOTAVONGN KL TNV UTIOMOVH TOUG OAO aUTO TO SLAoTnUa.



NEPIAHWH

Itnv moapovuoa SIMAwATIKY epyacia e€eTAlETOL O UTTOAOYLOUOG TOU QMOTUTIWOTOC
avBpaka o€ Alpéva. O uTTOAOYLOUOG TOU QTIOTUNTWHOTOC AvOpaka anoteAel epyaldeio
™m¢ TmepBallovtikng  Sloxeipiong evog  Awéva  yia TtV afloAdynon NG
TepLBaANOVTIKAG ETiSooNG TOU.

APXLKQ, UE OKOTIO TOV MPOCSLOPLOUO TOU AMOTUTIWHOTOS avBpaka, SltepeuvnOnkav ot
TPOTOL UTIOAOYLOMOU TWV EKTIOUMWY TWV Agpiwv Tou Beppoknmiov amod TG PACIKEG
avOPWTTOYEVELG TINYEC EKMOUTIWYV. XTN OUVEXELD E£YlLVE avAAuon Ttwv HeBOSdwv
UTIOAOYLOMOU TOU OUMOTUTIWHATOG AvOpaka yia  ALHEVEG, &Vw  TOPAAANAa
TIOPOUCLACTNKAV KOl Ta BAMOTO AVATTUENG MLOG OommoypodrC EKTTOUMWY ylo TOV
UTIOAOYLOMO TOU  OMOTUNMWHATOG,  AapBavovtag umoyn ta  Sopopda
XOPOAKTNPLOTIKA EVOC ALUEVOL.

Télog, €ywve avamtuén amoypadn¢ ekMopmwv kKot edapuoyn Hiog pebodou
UTTOAOYLOMOU EKTIOUMWYV yla Tov 2Tabud Eumopevpatokifwtiwv tou Opyaviopou
ALpévog Melpald, Ue OKOMO TNV METPNON TOU OMOTUTIWHATOC AvOpaka Tou otaduou.

ABSTRACT

The present diploma thesis is focused on the calculation of carbon footprint for
ports, which can be used as a tool for environmental management of ports for the
assessment of their environmental performance.

Initially the methods for estimating the emissions from greenhouse gases that result
from basic anthropogenic sources are presented. Subsequently, the methods for
calculating the carbon footprint for ports are analyzed, as well as the way for
developing carbon footprint inventories, based on the peculiar characteristics of
ports.

Finally, a carbon footprint inventory was developed and one of the calculation
methods was applied in the container terminal of Port of Piraeus, in order to
measure the carbon footprint of the terminal.
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1. EIZATQIH

1.1. AVTIKEILEVO SUMAWMATIKAG Epyaoiog

Jta mAaiow ¢ TePBAAAOVTLIKNG Slaxelplong €vog ALUEVA, O UTIOAOYLOMOG
QIOTUTTWHOTOC AvOpaka amoteAel éva epyaleio mepBaAAovTikng Slaxeiplong Kot
gvav Oeiktn meptBalloviikng emidoonc tou Awpéva. Mo OUYKEKPLUEVA, OL
TEPLBAANOVTIKEG ETUMTWOELG €VOC AlUEVa Slakpivovtal O EMUMTWOEL, OTNV $paon
KOTOOKEUNG Kal Aeltoupyldg. To amotunwpa avlpaka TPOoKUTTEL W SelKTNC Twv
TEPLBAANOVTLKWV ETILMTWOEWVY TNG AELTOUPYLAC EVOC ALUEVA OE TTOYKOOULO €Ttimedo.

Me Baon tnv avaykatotnta ANPnc HETpwV amd TO ALUEVIKO TOHEQ yla TNV
OQVTLUETWTILON TwV TEPPAANNOVIIKWY  ETUMTWOEWY OE  TAYKOOULA  KALpaKa,
SlepeuvnONKe n €vvolo TOU QUMOTUTIWHATOC AvOpaKa Kol OL TPOToL UTIOAOYLOHOU
TOU. AVTIKELPMEVO TNG SUTAWMATIKAG epyaciag amotelel n avadelen twv dadopwv
HEBOSWV UTIOAOYLOUOU TOU QMOTUNTWHATOG AvBpaka yla évav Alpéva, Kabwg Kot o
TPomog Sie€aywyng Tng amoypadng Twv EKMOUNMwvV Me Paon ta Slopopda
XOPOKTNPLOTIKA EVOG ALUEVAL.

Ma tov okomd autd BewpnBnke avaykaia Kat n edapuoyn Tou UTIOAOYLOROU TOU
QMOTUTIWHOTOG AvBpaka oTo ALpdavt Tou Melpald. IKomog TnG ePpapUoynG AMOTEAECE
va Sle€axBolv CUUMEPACUATA YLA TLG OUVOALKEG EKTIOMIEG EVOCG ALUEVA KOl TNV
OUMBOAN KABe AleVIKAC SpaoTnELOTNTAG OTO AMOTUNMWHMA AvOpaKa TOU ALMEva.
TéNo¢ pe Baon toug umoAoylopoUlg va avadelxBouv mubavég mapeuBAacelg otnv
Aettoupyla Tou Alpéva yia Tnv KaAUtepn meplBaAloviikn Tou anodoon.

1.2. AlapOpwon SUMAWUATIKAG Epyaoiog

H nmapovoa SutAwpatikn epyacia amoteAeital ano 9 Keddlawa. H dapBpwon twv
umoAoinwv kepaiaiwyv, MEpav Tou MAPOVTOS eloaywylkol kedaAaiou (KedbdAaio 1),
QVaMTUCCECAL TIAPAKATW



2to KeddAawo 2 yilvetal pla €loaywyn yla TNV avaykaldtnta tng HETPNONG Kal
Helwong Twv eKMOUNwWY agpiwv Tou Beppoknmiov Adyw tNG UPLOTAUEVNCG KALLOTLKAG
aAAayng, avad€poviag Toug UNXAVIOUOUC Kal To oépla tou Bepuoknmiou Tou
oUUBAAAOUV TEAIKA OoTNV avénaon tng maykooulag Bepuokpaciag. Emiong yivetal pia
avadopd TwV VOUOBETIKWY TAALCIWY KOl UNXOVIOUWV TIOU ovomtuxbnkav o€
TLOYKOOULO EMIMESO yLa TNV AVILLETWITLON TNG KALLATIKAC ANy G, KaBwG Kal yLa TIg
avtioTolxeg ePLBAANOVTIKEC TTOALTIKEG TNG Eupwmaikng Evwonc.

Y10 Kedpahato 3 Sivetal 0 oplopHOC TOU AMOTUTIWHOTOG AvBpaka Kol avadEpovtal ol
61ebveic opyaviopol mou €xouv avamtUfel MPWTOKOAAQ Kol KoTteuBuvtriploug
06nNyouG yLa TOV UTIOAOYLOHO TOU QIMOTUNWUATOC AvOpaka.

210 KedpaAato 4 avalvovtal ot pEBodol UTTOAOYLOMOU TOU QIOTUTIWHATOG avOpaka
yla TIG BAOLKEG TINYEC EKTIOUMWY, OmoU meplAapBdavovTtal ol KAUOELC amd oTabepEC
KOL KLVNTEG TINYEC, N KOTAVAAWGON NAEKTPLKNAG EVEPYELOC KOl OTHOU, KABwG Kal oL
EKTIOUTIEC Ao cuotpata PuEnc Kot KALLATLoOU.

Y10 Kepahalo 5 avadépetal n avaykatdtnta neptBarroviikng Staxeipltong Alpévwy,
oTa mMAaiola TG Omolag 0 UTIOAOYLOMOG TOU OUTOTUTIWHATOG avOpaka evog ALUéva
amoteAel beiktn meplBarlovtikng emidoong. Emiong yivetal mepypadn Twv
SLadopwv cuCTNUATWY TIEPLBOAAAOVTLKAC SLOXELPLONG ALUEVWV.

Y10 Kedpalawo 6 meplypadovral Ta omopaitnta BT Kal Ol CUVIOTWOEG TIOU
npenet va AndBouv unmoPn otnv avamtuén pog amoypadrg EKOUNMWY aspiwv yla
TOV UTTOAOYLOMO TOU QMOTUTIWHOTOG avBpaka evog Alwéva. Emiong avadéEpovtal ot
S1eBveig opyaviopol

210 Kedpahato 7 avaAvovral ol pEBodoL UTIoAOYLOMOU YLl KABE TinNyr) EKMOUNWY amno
TG OpaoctnplotnNTeG €VOG Aldéva, OTIC oOmoleg TmeplAapfdvovtal Kol oL
SpaoTNPLOTNTEG TWV TAOLWY, TwV GoPTNYWV Kol TwV oldnPoSpPoULKWY CUPHUWY yLa
NV HETAPOPA TWV TIPOIOVIWV.

210 Kedpalato 8 yivetal 0 UTIOAOYLOMOG TOU QUMOTUTTWHATOCG AvOpaKka yla Tov XTaduo
Eunopevpatokifwtiwv tou Opyaviopol Alpévog tou Mewpad. Me Baon TIg
HEBOBOUG KaL TOUG TPOTIOUC AVATTUENG ULaG amoypadnG EKTTOUMTWY OE Evav ALUEVQ,
yivetaL n amoypadn otov Itabuo EumopeuvpatokiBwtiwv yia to 2011 kat 2012.
TéAog mapouaotalovtal Ta AMOTEAECUOTO TWV UTTOAOYLOUWY KOL CUYKPLVOVTAL YLaL TLG
600 XpoVLIKEG TtepLOdOUC.

2to Kedpahalo 9 yivetal pia cuvodn TwvV CUUMEPACUATWY TIOU TIPOEKU AV amod TNV
BiBAoypadikry Stepelvnon yla T UeBOSoUC UTIOAOYLOMOU TOU OUTOTUTIWOTOG
AavOpaKka, KOl TILO CUYKEKPLUEVA YLOL TO ALUEVIKO TOouéa. Emiong pe PBaon tnv



epapuoyn mou €ylve otov Itabuo EpumopevpatokiBwrtiwv Tou Opyaviopol ALUEVOG
Tou Mepatd Sle€dyovtal CUUMEPATUOTA YLO TLG EKTIOUTEG TTOU TIPOEPXOVTAL OO TLG
ALUEVIKEG SpaOTNPLOTNTEC KAL TIPOTELVETAL TIEPALTEPW SLlepelivnon.



2. ®AINOMENO TOY OEPMOKHNIOY KAI KAIMATIKH AAAATH

2.1. ®awopevo tou Beppoknmiov

O 6po¢ dawvopevo tou Beppoknmiov pmopel va avapEpPeTol OUWG €iTe 0TO GUOLKO
dawvopevo tou Beppoknmiou mou cupPaivel puoka amo ta agpla Tou Beppoknmiou,
kot e€aodalilel po otabepr) Bepuokpacia otn ' pe v omoia givat duvatn n
avamtuén Iwnc o€ AUTHV, €TE OTO EVIOXUMEVO QVOPWTTOYEVEC GOLVOUEVO TIOU
TLPOKUTITEL OTTO TAL OLEPLAL TIOU EKTIEUTTIOVTOL OO TLC AVOPWTTLVEC SpACTNPLOTNTEC.

Yav 0pLopOG To dalvopevo Tou Beppoknmiou sival pa Stadikaoia pe tnv omola n
Bepuikn aktwvoBoAia amo pia mAavnTikn enidpavela amoppodAtaL amd KAmoLo oEpLa
NG atpuoodalpag, To AEPLO TOU BEPUOKNTILOU, KOL OTN CUVEXELQ ETTAVEKTIEUTETAL €K
VEOU TIPOG OAEG TIG KOTELBUVOELG. Eva PEPOG amd TNV akTvoBoAia autr emotpédel
oTnV €mLPAVEL KAl OTA KATWTIEPO OTPWUOTA TNG atuoodalpag. Auto €XEL WG
anotéAeopa tnv avoPwon tng péong Bepuokpaciag TnG emudpavelag, MAVW aAmo
autiv mou Ba ATav HME TNV amoucia Twv oeplwv aUTwV TNG atpoodalpag
[http://www.epa.gov/]. Amnotélecpa tou dawvopévou autol eivat n avgnon tng
Héong emupavelakng Bepuokpaaoiag, yeyovog mou kabilota tn M katolknoun. Mo
OUYKeEKPLUEVA N Beppokpacia Xxwpig tnv mapoucia g atuocdalpag Ba Atav
niepimou -18 °C, dnAadn 33 °C xapunAdtepn amo autrv otnv enwdpaveta tng rng [IPCC,
2001].

2.1.1. Mnxaviouog puoikov dpavopévou Beppoknmiov

O NAlog ekméumel aktwvoPoAia pe Tn popdn opatol wtdg nmpog tnv M. Eva pépog
™G aktvoBoAiag autig amoppoddtal amnod tnv atuoodatpa Kal ta cuvveda, Kot To
umoAouno avakAdtal and tv atpuéodatpa, ta cuvvedba kot tnv enwpavela tng Ing



Kol €moTpédel oto dlaotnua. To HeyoAUTEPO TOOOOTO QAUTAG TNG akTvoBoAiag
TeEPVA PEoa amod Tnv atpoodalpa Kol arnoppodatat ano tv endpavela e Mg kot
TOUG WKeavoU¢ Bepuaivovtag Tou .

Aoyw NG Bepuotntag autng tng emipavelag tng Mg, n I'n ekméumel Bepuikn
oktwvoPolAia og peyaAUTepa UK KUHATOG (UTEpuBpn aktvoBoAia) amod tnv nAtakn
oktwvoPBoAia mou amoppodnBnke. H atudodailpa, n omoia SlabBftel peydin
adladavela oe HEYOAOU PNKOUG KUPOTOC, amoppodd TO HEYOAUTEPO HEPOC TNG
oktwvoPBoAiag autrig, oe Mooootd mepimou 70%. Itn OUVEXElM n atpoocdalpa
ETOVEKTIEUMEL TNV Bepulkn) aktwvoBoAia autr), n omoia amoppoddrtal amod tTnv
emudavela ¢ Mg Bepuaivovtag TNV akoun meploocotepo. H mayideuon autig TG
HEYAAOU UNKOUG KUpATOC akTvoBoAiag odnyet og upnAdtepn Bepuokpacia amod ot
av Sev umnpxe n atpoodalpa. H mapouvcia ¢ atudéodalpag AELTOUPYEL oav pLa
Seutepn nnyn Bepuotnrag.

Metd tnVv Blopnxaviky emnavaoctoon oL avpwriveg Spaotnplotnteg £xouv auéndel
LE QUECN OUVETELD KOl TNV avénon ¢ moooTNTOC TwV aspiwv Tou Beppoknmiou
otnv atpoocdalpa, odnywvtag £T0L 0TNV AUENUEVN KATAKPATNON akTwvoBoAilag amo
Ta agpla autd. Napatnpeital Aowdv pila £€apon tou dpalvopévou tou Beppoknmiou
Aoyw tng avBpwrvng Spactnplotntag. H £é€apon autr tou dawvopévou cuvdEsTal
Queca Me TNV umepBéppavon Ttou mAavAtn Kot odnyel oludwva HE TOUG
ETILOTAMOVEC KaL o€ pLa évtovn aAAayr] tou kAipatog. [http://www.epa.gov/]

INCREASING GREENHOUSE EFFECT

<
Ue

Ewkova 2.1 Evioxupévo $patvopevo tou Bgppoknmiov Adyw tng avBpwrivng Spaoctnplotntog
[http://www.epa.gov/]



2.2. KApatiky aAAayni

IOTOPLKA Ol EMLOTNUOVIKEG Tapatnpnoel Seixvouv OTL TO KAWOTIKO cuoTnua
Sladépel duoka pEoa o€ Eva eUpU XPOVIKO pacpa. Ot KALLOTIKEG aAAAYEG TTPLV TNV
Blopnyxavikr Emavactacn odeilovrav Kupiwg oe puolka aitia, onws and arlayEg
oTNV NALOKN EVEPYELD, NPALOTELOKEG eKPNEELC KOl 08 OANAYEC TWV OUYKEVIPWOEWV
TWV oeplwv Tou Beppoknmiov otnv atpocdatpa. Ot MPOodaATEG OUWE KALUATIKEC
aAAayeg 6ev odeilovtal povo os puaolka aitia, kKaBwg oL E€peuveg Selxvouv OTL L
TéTola PEYAAN avénon TN maykoopag Bepuokpaciog and ta péoa tov 20% awwva
Sev pumopel va atttohoynBei pe autd tov tpomo. [http://www.epa.gov/]
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IxAua 2.1 AvEnon g naykoopag Oeppokpacia Aol GUCIKWVY KAl AVOPWIOYEVWVY QUTLWV
[http://www.epa.gov/]

H kAwpatikp aAdayn avadépetal oe omoladnmote aAlayny Tou KAIHATOC Tou
ouppalvel pe TNV mapodo tou xpovou, ite AOyw tNG duoLkAg peTaBAntotntog elte
WG amotédecpa NG avBpwrivng dpaoctnpotntag [IPCC, 2001]. H xprion autn
Sladépel anod ekeivn mou 660nke anod tnv 0pPacn-MAaiclo Twv Hvwpévwy EBvwy
yia tnv KAwpatiky AAMayry (United Nations Framework Convention on Climate
Change — UNFCCC), omou kAwatikry aAAayr opilletol wg «pia aAlayr Tou KALLOTog
mou amnodidetal aueoca f Eupeca otnv avBpwrivn Spaoctnplotnta mou PeTABAAAEL
™ ouvBeon ™G atpoodalpag tou mMAavATn Kol n omola eival emunpdobetn otnv
dUOLKA KALLOTIKA UETAPANTOTNTA TTOU TaPATNPELTAL KATA TN SLAPKELA GUYKPLOLUWY
XPOVLKWV TLEPLOSWV».



H tétaptn €kBeon tng AlakuBepvntikng Emitponng yia tnv AAayn tou KAipatog
elval n teleutaia afloAdynon NG EMTPOMAG Yl TNV KAWOTIK aAAayn Tou
oAokAnpwOnke to 2007 Kal EMONMOIVEL OPKETEG TAPATNPOUUEVEC QAAAQAYEC OTLC
KALLOTIKEC ouvOnkeg ¢ ng, HeTtafl Twv omolwv aAlayEg otn ouvBeon NG
atpoodalpag, otn HEoN TayKOoUla Beppokpacia Kol oTIC CUVONKEG TWV WKEAVWV.
Ta teleutaia xpoévia n maykooupla péon Bepuokpacia auvénbnke katd mepimou
0,74°C kot avapévetol nepottépw avénon katd 1,1-6,4°C péoa otov 21° awwva
[IPCC, 2001].

M’ auTO TO AGYO N EMLOTNUOVLKY KOWVOTNTA ETUKEVIPWONKE OTOV AUECO TEPLOPLOUO
Tou ¢awvopevou tou Beppoknmiov. X0udwva pe tnv IPCC n mpokAnon g
YnepBOépuavong tou MAavAtn odeiletal oTIC avBpwmIve SpaoTnPLOTNTEC TIOU
oXeTllovTal PE TNV oUVEXWC aUEAVOUEVN KAUON OPUKTWVY KAUOHwY, TV amoPiAwon
Twv Saowv Kol T oAayEC Twv XPNOEWV ync. Mo Tov TEPLOPLOUO TNG
YrnepOépuavong tou MAavnTn cuoTABNKE va TIEPLOPLOTEL N AUEnon TG MOYKOOULAG
Beppokpaociag katw amnod toug 2°C [IPCC, 2001]. Na va e€acdpalloTtel auto Ba pemel
va otaBepornoinBouv ta emnineda ¢ ouykevtpwaong tou Slofeldiov tou avBpaka
ota 350-400 ppml.

2.2.1. Aépla Kal tNYEG AvOPWITOYEVWV EKTTOUITWV

2.2.1.1. Aépla Tou BgppoKNTIiOU AMO AVOPWTITOYEVELG TNYEG EKMOUTTWV

Ta 0épla TWV OMOLWV OL CUYKEVIPWOELG €xouv auénBel Adyw Twv avBpwmivwv
SpaoTNPLOTATWY EMNPEAIOVTIOG OE TOYKOOMLO ETUMESO TIG KALMOTIKEG OUVONKEG,
Tieplypadovtal mapakatw Kat eivat [http://www.epa.gov/]:

e Ao€eiblo tou avBpaka

To &loeiblo tou avBpaka (CO,) amotelel éva amd T KUPLOTEPA OEPLA TOU
Beppoknmiou, to omoio Sitamepvatal and 1o opatd ¢w¢ aAld amoppodd TNV
uEpuBpn aktwvoBoAia Kal pe aUTO TOV TPOTO GUMPBAAEL ONUAVTIKA O0TO PALVOUEVO
Tou Beppoknmio. To Slo&eiblo tou avBpaka ekméumetal puolkd amnod ta ndaiotela
Kol TIG BepUéG TNYEG, TNV KAUOon Opyavikng UANG, Ti¢ Stadikaoleg avamvong twv
aEPOBLWV OpyavIoUwWY, Kol amod tnv {UUwon Kal TNV KUTtaplkhy avanvon dtadopwv
HLKpoopyaviopuwy. Bploketal duolkd otnv atpoodapa we HEPOG ToU KUKAOU Tou
avBpaka. O kUKAOG Tou AvBpaka ekdpdlel TNV kKivnon tou avOpaka HeTafl NG
atpoodalpag, tng emiyelag Ploéodailpag, tng LvOPOCDALPAG KOL TWV WKEOAVWV.

1 : I ' )
MEPN aVA EKOTOUUUPLO KAT' OYKO



Ynapyouv Slepyacieg mou amopakpUvouv Tov avBpaka amod TV atpoodalpa, Omwe
otav to CO, amoppodatal anod ta ¢utd PEow TNG PwTtoolvOeong, kal Slepyaoieg
aneAevBEpwong avBpaka, OMOU EKMEUMETAL KATA TNV Slamvor) Kal anocuvOeaon.
Avtal\ayég avBpako ouppaivouv emiong Kot HETOEY TWV WKEAVWV KOL TNG
atpoodalpag.

OL avBpwrmoyeveic SpaotnplotnTeC OPWC Slatapdcoouv Tov KUKAO Tou davBpaka,
TIPOOBOETOVTOG HEYAAEC TIOCOTNTEG OTNV atpoodatpa Kot ernnpealovrag tTnv GuoLKN
Tou amoppodnon kat datapdooovtag tov KUKAO auto. H kupla Texvnth mnyn
ekmopnwv CO, elval n kavon opuktwv Kouolpwyv (kapPBouvo, metpélalo, uaolkod
0£pLO) Yl TNV TtApaywyr NAEKTPLKAG EVEPYELAG KOL Yla TIC METADOPEG, KATOLEG
BLopnXavikEG Slepyaoieg, OTWG N MapaAywyn TOLEVTOU Kol 0AAAYEC XPriOewV ync. H
avénon Twv Ouykevipwoewv Ttou CO, otnv atpoodalpa odeiletal amo TIC
avBpwroyeveig ekmounég CO,. XapaKTtnELOTIKA, Ta Tpla TETAPTA TNG TTAPAYWYNS
Sloelblou Tou avBpaka amo TIC avBpwrvec dpaotnplotnteg odeilovial otnv
KOUON OPUKTWV KOUOLHWY, EVW TO UTIOAOLTIO odeileTal ot aA\ayEC XPHOEWVY yNG,
Kol Kuplw¢ Aoyw tng amoyidwong twv dacwv [IPCC, 2001]. H atpoodalplkn
ouykévipwaon tou CO, €xel auénBel kata oxedov 40% amd TNV MPo-BLOUNXAVLIKN
gnoxn, ano 280 ppm og 390 ppm yia to 2010 [http://www.epa.gov/]. H onuaviikn
avénon auti avamapiotatal Kot and tv KapmuAn Keeling oto Ixnua 2.2, omou
daivetat n pnviaia Stakvpavon TG OUYKEVTpwWONG tou CO, Kal N OUVOALKA
pHaKpompoBeoun avénorn, Onwc kataypadetal anod To mapatnentipo Mauna Loa.

oykévipwon CO: - Mapatnpntipio Mauna Loa
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IxAua 2.2 Av§non atpoodalplkig cuyKEVTpwong tou CO, .KaumnUAn Keeling
[http://www.esrl.noaa.gov]



e MeBavio

To peBavio (CH4) amoteAel Baolkd ouoTaTIKO TOU GuUCIKoU aepiou. DUOLKEC TINYEG
ekmopunwv pebaviou eival ol uypotomol, Omou BakTrpLo EKMEUTIOUV LEBAVIO KaTA
TNV amoouvBeon OpPYyoVvIKWV UALKWY OTnV amoucia 0fuyovou, eVW HLKPOTEPEC
EKTIOUTIEC TIPOEPXOVTAL ATO TOUG TEPUITEC Katd tnv Stadikaoia ¢ mePng, Toug
wkeavouc, ta Wnuata kot ta noaiotela [U.S.EPA, 2010]. Me ¢uokd Tpodmo ot
moootNTeC tou peBaviou amoppodolvial oe XNUIKEC avilOpACEL KATA TNV
ofeldwon Twv pulwv OH kot amnd Toug wKeavoug Kal ta edadn.

Ol avBpwriveg dpactnplotnTeC cUUPAAAOUV OUWG O TTOAU UEYAAUTEPO TIOCOOTO
OTLG EKTIOMTECG HEBAVIOU KOl EVIOXUOUV ONUOVTLIKA TO daLvOUeVo Tou BepuoknTiou.
BOOIKEC TINYEC EKTTOUTIWY TIPOEPXOVTAL ATIO TOV BLOUNXAVLKO TOUEQ, TNV YEWPYLA, Ta
avOpakwpuyxeia, amo Olappoé¢ katd tnv petadopd avOpaka, mMeTpeAaiou Kot
duolkol aeplou, KAl KATA TNV AmooUVOEon TwV OpYavIKwV omoBANTWY OTOUG
XWPOUC UYELOVOULKNC TadNC OOTIKWY OTEPEWV ATIOPANTWV. ITOV BLOUNXAVIKO TOMEQ
Ol EKTIOUTIEG avadEpovTal amo TNV Tapaywyn, TNV anobrkeuon, tThv Hetadopd Kot
NV KAtavaAwon Tou $GuoLkoU agpiou. TNUAVTLKY) avOpwITOyEVAG TNy AmoTeAEL Kot
N oUVEXWG auéavopevn ekTPodn oKOoLTWY {wwv, TA omola EKMEUMOUV PeBavio pe
™V evtepkn LOpwon kata tv Stadikaocia tng meYng. Emiong ekmoumnég mpogpyovral
Kol oo T Slaxeipton Twv {wKwv AUTAOUATWY KOl KATA TNV KOTA thv enefepyacia
TWV AUPATWV.

e Ynofeidlo Tou alwtou

To unoteidlo tou alwtou (N,0) elval pLa XK €Vwaon OMoU eKMEUMETAL GUOLKA
HEOW TOU KUKAOU ToUu alwtou MeTafl tng atupocdalpag, tTwv Gutwy, Twv Wwv,
HLKPOOPYQVIOUWY Tou £8adoug kal Tou vepoU. DUGCLKEG EKTTOUMEG ATTOTEAOUV Ta
Baktipla tou edadouc, ta daon kat ol wkeavol. Emiong to N,O amoppoddrtat anod
NV atuoodalpa amd opLoPEVOUC TUTIOUG PBaktnplwv r KOTOOTPEPETAL QMo TNV
UTEPLWON akTvoBoAia i KATd TG XNULKES aviidpaoelg. [U.S.EPA, 2010]

OL avOpwmoyevelc eKMOUNEG CUMPBAIVOUV KOTA TI( YEWPYLKEG KOl PBLOUNXOAVLKEC
6paotnPLlOTNTEG, KOBWCG Kol amd TtV KaUon OPUKTWV KAUGIUWVY KOL TO OTEPEQ
anoPfAnta. To peyaAUtepo mooooto ekmounwyv N,O mpogpyxetal amnd tnv xpron twv
alwTtoUXWV AUTaoHATWY, KABwWG Kal anod tnv xprion dLoAwv agpoloA Kal oTpEL, omou
XpNoLlomoLlelTal w¢ mpowBdNnTkd. EMiong onUOVTLIKEG EKTIOUTEG TIPOEPXOVTAL A0 TNV
KaUon Kauolpwv ota péoca petadopds, , amd TNV mopoaywyr VAoV Kal GAAwvV
OUVOETIKWV MPOIOVIWV KOl WG apampoiov KaTtd tnv mapaywyr VITpLkoU of€og.



e OBoplovxa agpla

Ita ¢pBoplovya aépla tou Beppoknmiou meplapBavovral ot vdpodBopavOpakeg
(HFC), oL untepdpBopavOpakeg (PFCs) kat to e€adpBoplouyo Beio (SFs).

- YépopUBopavipakec

Ot ubpodBopavBpakeg (HFCs) elval xnUIKEG EVWOELG, OL OTTOLEG Tal TEAEUTALA XPOVLA
XpNolomontnkayv  €UPEWC  TIPOKELUEVOU Vo OVTLKOTOOTOOUV  TOUG
xAwpodpBopavOpakeg (CFCs) kat toug udpoxAwpodpBopavOpakeg (HCFCs), kabBwg dev
kataotpépouv TV otifada tou 6lovtog. Ot Tpelg Baoikol tumotl HFCs eivat ot HFC-
23, HFC-134a kat HFC-152a. Xpnowpomotwouvtal Kupiwg o cuotipata Puéng kat
KALLOTIOMOU, KaBw¢ Kot wg SLoyKwTIKoL mapdyovteg yla adpoug, péoa mupocBeong,
mPowONTIKA agpoAUpdTwV Kol SLoAUTeEG. Ol eKMOUMEC TOoug odeilovtal oTLg
SLappPOEG KATA TNV XPrion, TNV ouvtnpnon Kat tTnv amoppdn TwV CUCKEUWV OTLC
OTIOLEC XpNOLUOTOLOUVTAL.

- Yrneppopavioakeg

Ou unepdpBopavOpakeg (PFCs) elval XNULKEC EVWOELG TIOU XPNOLUOTOLOUVTOL
ouvnBWC OTOV TOPE TWV NAEKTPOVIKWY, KABWC KOl OTOV TOUE TWV KAAAUVTIKWVY Kot
OAPUOKEUTIKWY TIPOIOVTWY. e MIKPOTEPO Pabuod xpnolpomololvIal Kol OE
gfomAlopouc YPuéng wg umokatdotata Twv CFCs, evw Kupiwg EKTTEUTOVIAL WG
TIAPATTPOLOV SLapOpwWV BLOUNXOVIKWY SLEPYACLWY TTOU OXETL{OVTAL E TNV TTOPAYWYN
QAOUMLVIOU KOl TNV KOTAOKEUT NULOYWYWV.

- EéapUoplouyo Yeio

To e€adBoplovxo Beio (SFg) xpnoilpomoleital Kupiwg ekel mou uTtApxouv UPNAEG
NAEKTPIKEG TAOCEL;, OTOUG UTOOTOOUOUG UToBLBACUOU TAONG Kol SLOVOUAG
NAEKTPLKOU PEVMATOC, OTOUG OLAKOMTEG UYNAAG TAoNG oav SLNAEKTPLKO, OTa
KaAwSia UPNARC TAONG oAV HOVWTLKO, OTN enetepyacia payvnoiou Kal aloupviou
Kal oTn Blropnxavia nULoywywyv. Q¢ aEPLo EKTTEUTETAL A0 SLAPPOEG OTLG TTOPATTAVW
EYKATOOTACELC.

2.2.1.2. TouElg aAvVOPWTOYEVWV IINYWV EKTTOUTWV

OL avBpwroyevel¢ SpaoTNPLOTNTEG OL OTIOLEG TPOKAAOUV EKTIOUTIEC OEPLWV TOU
Bepuoknmiou pmopouv va SlakplBolv oe TEcoEPLG KATNYOPLEG SLadOPETLKWY TOUEWVY
ocuudwva pe tnv AtakuBepvntikn Emttponn yla tnv AAayn tou KAipatog [IPCC, 2006
Vij:

e Touéag Evépyelag (Energy)
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ITOV TOMEQ QUTO TePAaUBAvVOVTIOL OL EKTIOUMEG OO TNYEG oTabepwv
EYKATAOTACEWV KOL KLVNTEC TINYEC YLl TNV TApAywWYyr EVEPYELAG, KABWG Kal
aVEEEAEYKTEC EKTIOUMEG OO TNV TOPAYyWYN KoL TNV HETAdOPA TWV OPUKTWV
KOUOLHWV.

e Topéag Bliopnyavikwyv Aladikaotwy kot Xpriong Mpotdvtwv
Jtov Topéa Blopnyxavikwv Atadikacwwv kot Xprong Mpoidvtwv (Industrial
Processes and Product Use, IPPU) mepltAapfdvovtal Ol €KTTOUMEG QMO TLG
Bropnxavikég Sladlkaoleg, TNV Xpron MPOIOVTIWY Kal TNV XPron TwV 0pUKTWV
KOUOLUWVY EKTOC TNG TTOPAYWYNC EVEPYELAC. ZTIG Blopnxavikeg Stadilkaoieg amnod
TIC METATPOTEG UALKWV KOTA TLG OTIOLEG YivovTal XNUKES aVTLOPAOELC (TT.X. KATA
NV opAywyr TOLUEVTOU, GAOUMLVIOU K.G.) KOl OTNV XPRon TPOIoVIWY Omwc
ouvotnuata Yuéng, adpol kal TPoioVTwV He acpolOA, OMOU EKMEUTOVTOL
ONUOVTLKEG TTOCOTNTEG AEPLWV TOU BeppoknTtiou.

e Topéag Aaoomoviag Kat uTtoAomwyv Xprnoswv Ing
O Topéag Aacormoviag kot urtoAomwyv Xprioewv Fng (Agriculture, Forestry and
Other Land Use, AFOLU) avadEpeTal 0g EKMOUTEG TTOU TIPOKUTITOUV amod thv
armoPpilwon twv daowv, KABWC KAl O EKMOUNMEC QMO TNV eVIEPLKN {UUWON
(6ladikacia MEYNG TwV PUNPUKAOTIKWY {WwV) Kal amo tnv Slaxeiplon twv
VEWPYLIKWV S0P wVv.

e Topfag AnoPAntwy (Waste)
Ytov Topéa AmoPAntwv (Waste) cupmeplthapfavovtol oL EKTIOUMEG amo TNV
armooVvOeon Twv OTEPEWV AMOBANTWY O0TOUG XWwWPouc Yyelovoukng Tadng
(XYTA), arto tnv kavon Twv amoBAATWY Kal tnv enefepyacia AUPATWY.

OMol autol ot Topeig ouvelodEPOuV OTLG CUVOALKEG AVOPWTTOYEVELG EKTTOUTIEG aEpLWV
Tou Beppoknmiov otnv atpoodalpa pe SladopeTikd moocootd. Onwe dalvetal Kat
oTO IXAMa 2.3, 0 MAYKOOULO eTineSO, Kal 0To I 2.4, 0 eUpWTALKO eminedo.
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AnéBAnTa 3.20%

4.30%

BIOHNXAVIKEG
S1adikaoieg

AigBVEiG DEEAPEVEG KAUOTIHWY
2.10%

KaTaoKeuaoTIkdG
Topéag

11.80%

AVeEEAEYKTEG 4%
EKNOUNEG

IxAna 2.3: MaykooLeg avOpwoyeVeiq EKMOUNEG aepiwv Tov Bepoknmiov ava topéa yia to 2005

20.2%

KUTUG'KE:UGGTIKC'HE[
TopEag
11.5%

TopEag HETApOPMV

[http://www.epa.gov/]
AMAEG HoppEg
EVEpYEIOSG 15.2%
AveLENEYKTEG EKMOPMEG
1.8%
J###,sfﬂ Blopnyavikeég
Biadikagieq
7.0%
MewpyIKo Topéag
10.3%
AnopinTa
— — 3.2%
Tougag evepyeiag Xprion BlaAuTov 0.2%
30.6% Kal Akwyv
npoiovTwv

IxAua 2.4 AvOpwroyeveic EKMOUTEG aepiwv TOV Oeppoknniov avd Topéa yia tThv Eupwnn to 2009

[http://epp.eurostat.ec.europa.eu]

2.2.2. Auvauiko YrepBéppavong tou MAavitn

H emppon kat ocupPoAn kabe aepiou oto ¢awvopevo tou Beppoknmiou eival
Sladopetikn kat Sev e€aptatal LOVO Ao TNV EKMEUTIOUEVN TToooTNTA. Mé€pa amo tnv
OUYKEVTPWON TWV agplwv aUTWV otnV atpdéodalpa, Bacikol MapaUeTpoL anoteAolv
10 Auvopiko YrepBépuavong tou MAavhtn (Global Warming Potential — GWP) mou

12



ekppalel Tov XpOVOo MAPAUOVNC EVOG agpiou oTnv atudodalpa Kal TNV KAatd HEco
0po duvatotnta anoppodnong EVEPYELAC.

Mo ouykekplpéva to Auvapko YmepBépuavong tou MAavAtn GWP eilval €vag
Seiktng mou deiyvel moon Beppotnta mayldeveTaL 0TV ATHOODALPO ATTO £vVa AEPLO
Tou Beppoknmiou Kol TEPLYpAdEL TO XpOVO OTOV Omolo €va aéplo Ba mapapeivel
otnv atpoodatpa [http://www.ipcc.ch]. Yroloylletal yla Vol GUYKEKPLUEVO XPOVLKO
opilovta (20, 100 f; 500 xpovia) kal amotelel éva €idog ouvteleotr tou CO,, TOU
omnoiou to GWP eival ico pe 1. Me autd tov Tpomo yia mapdadsypa 1o GWP tou
puebaviou (CHy) yla 100 xpovia ivat 21 to GWP, dnhadn Ba maywdevoel 21 dpopég
nepLoootepn Bepudtnta amd to CO, ota emopeva 100 xpovia. JUVenwE 00O TILO
peyaho deiktn GWP €xel éva aéplo, Tooo uPnAotepn anoppodnTkOTNTA UTEPUOPNG
aktwvoBoAilag i Téoo peyalutepo xpovo {wn¢ otnv atpuoodalpd €xel. Xtov Mivaka
2.1 Sivovtal Tpég tou deiktn GWP yua ta Baoilka agpla tou Bepuoknmiou, yla
Stadopouc xpovouc Lwng Kot XpovikoUg opilovTeg.

Nivakag 2.1 Auvapiko YrnepB@éppavong tou MAavitn GWP agpiwv tou Bsppoknniov

[http://www.ipcc.ch]
GWP
, , , (Xpovikog opilovtag)
Aéplo Xpovog {wng
20 xpovia 100 xpovia 500 xpovia
Cco, TIOLKIAAEL 1 1 1
CH, 12 56 21 6,5
N,O 120 280 310 170
SFg 3200 16 300 23900 34900
XAwpodBopdavOpakeg
HFC-23 264 9100 11700 9 800
HFC-152a 1,5 460 140 42
YnepdpBopavOpakeg
C,F¢ 10 000 6200 9 200 14 000
CsF10 2 600 4 800 7 000 10100

MNa to pebavio 1o GWP yia xpovikd opilovia 100 xpovia eival 21, evw ylo Tov
XPOVLKO opilovta Twv 20 xpovwv eival 56. To yeyovog autd Seiyvel OtL To pebavio
EXEL HEYAAN eTLppON oTo daLvopevo Tou BepuoknTiou yla BpaxumpoBeoun nepiodo.
To unoéeidlo tou alwtou pe GWP 310 ywa 100 xpovia xpoviko opilovta amoteAel
ONUAVTLKO a€pLo tou BepuoknTiou. Ta ¢pBoplovxa aépla anoteAoUV Ta IO LOXUPA
agpla, kKabBwg Exouv oAU uPnAo GWP, kat e To peyaAUTeEPO XpOvo {wNG, Ta omoia
Kataotpédovtal Hovo amd TNV NALOKN akTvoBoAla oTa avwIEPA OTPWHOTO TNG
atpoodalpag. Me autd Tov TPOMO TAPA TG MLKPEG TOUG OCUYKEVIPWOELS OTNV
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atpoodalpa Umopouv va eTPEPOUV UEYAAEC ETUMITWOELS OTNV HEANOVTIKA auénon
™¢ Beppokpaaciac.

Me Baon tov Seiktn GWP mpokUMTEeL pla povada pétpnong, to tooduvapo Stoeidlo
Tou avBpaka (CO,-e), ue to omoio yivetal duvati n ocuykpLon Twv SladoPETIKWV
aeplwv tou Beppoknmiov pe pia povada dogeldiov Tou avBpaka. H petatpomnn twv
OUVOALKWV EKTIOUMWV €&VOC aegpilou oe povadeg Looduvapou CO,, umoloyiletal
oA amAacLalovtag TIG EKTIOUMEG KABE aepiou pe Tov avtiotolyo deiktn tou GWP.

2.3. NpwtoékoAAo tou Kidto

H mMpwIn OUVTOVIOUEVN OVTIUETWIILON OF TIOYKOOULO €MIMESO yla T UEAAOVILIKEC
ETUMTWOEL TNG avOBpwrmoyevolC Tapaywyns oepiwv Ttou BOeppoknmiov oto
TayKOoULo KALpa, €ylve ot 9 Maiou 1992 otn Néa YOpkn, HE TNV €yKpLon NG
JupBaong-NMAatoiov twv Hvwpévwv EBvwv yla tic KAtpatikég AAayéc (United
Nations Framework Convention on Climate Change — UNFCCC). H ZupBaon-MAaiclo
oplle TV B€oTion Baolkwy apXwWV yla TNV OVTLLETWITLON TNS aAAayr ¢ Tou KALLATOC
O€ TIOYKOOULO eMimedo Kal OTnNV MEPALTEPW gualoBnTOMOinon Tou Kowou yla ta
npoPAnUaTa mou cuvSEovtal Pe TNV aAAayr Tou KALHATOG, Xwplc OpwG va oplle
TLOOOTIKA KOlL PE AEMTOUEPELD VLA TIG AVAYKOLEG SECUEVOEL O TIAYKOOULO €Timedo
yla TNV HELWON TWV EKTIOUMWY TWV agpiwv Tou Beppoknmiov. Tov Maptio tou 1995
oto BepoAivo, ta JupBaAlopeva Mépn tne ZupBaong anodpacioav otnv cuvtoén
€voc MpwTtokOAAOU, TO OToLo va TEPAOUBAVEL HETPO HELWONG TWV EKTIOUTIWY OO
TLG BLOPNXAVLKEG XWPEG YL TNV XPOVLIKH TEpiodo peta to 2000. Me tnv Kivnon auth,
ot 11 AekepPpiov 1997 oto Kioto tng lanwviag Beomniotnke 1o MpwTdkoAAo Tou
Kiéto, to omoio T1€Bnke oe edapuoyn oamo tov DeBpoudplo Tou 2005.
[http://unfccc.int/2860.php]

To MpwtdékoAo tou Kioto amoteAel pia amd TG onuavtikotepsg Olebveig
VOUOBOETIKEG TIPALELS KATOMOAEUNONG TWV KALMATIKWY aAlaywv. MNeplapPavel ta
anapaitnTa BApata yla tn HaKPompoBeoun QVILUETWITLON TNG KALMOTIKAG aAAayng
TIOU TIPOKOAELTAL AOYW TNG CUVEXOUC aUENONG TWV avVOPWITOYEVWV EKTIOUMWY AEPLWV
Tou Beppoknmiou [UNFCC website]. To MpwtokoAAo BETel SECUEUTIKOUC OTOXOUG
HelwOoNG TWV EKMOUTIWY alEPiwV Tou Beppoknmiou yLa BLOPNXOVIKEG XWPEG. O 0TOX0G
HELWONG TWV EKTIOUTIWY TtOU TEBNKE ATaV 5,2% KaTA LEGO 0pO, UE £€T0G avadopdg ta
emnineda tov 1990 kat mpwtn Tepiodo d€opeuong amnd to 2008 £wg to 2012.

To MNpwtokoAlo amoteAeitatl and 28 apbpa kat duo nmapaptipata [Kyoto Protocol,
1998]. Ito Napdptnua A tou [MpwtokdAAou opilovtal ta aépla, TA omoia
Bewpovvtal OtlL cUPPAAAOUV PE PEYAAUTEPO TOCOOTO OTO QOLVOUEVO TOU
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Bepuoknmiou. Ta aépla tou MpwtokoAAou tou KLoTo, Yyvwotd Kal wG agpla Tou
Bepuoknmiou (Greenhouse Gases — GHGs), eival ta €A ¢:

e Awoteibdlo tou avBpaka (CO,)

e MeBavio (CHy)

e Ynoeidio tou alwtou (N,0)

o YépodpBopavOpakeg (HFCs)

e YnepdpBopavOpakeg (PFCs)

e EfadBoplouyo Beio (SFe)

To Noapadaptnua B tou MpwtokoAlou meplappavel ta ZupPaliopeva MeEpn Kal
avapEPeL TOOOTIKA TIG SEOUEVOELG TIG omoieg avalappfavouv. TUudwva PUE QUTO, T
JupBoAAOpeva Mépn Seopelovtal va €AATTWOOUV TIC EKTMOUMEC agplwv TOu
Beppoknmiou tnv mpwtn TEPLOS0 SECUEUONG UE OTOXO EVA OUYKEKPLUEVO TTOCOOTO
pelwong og ox€on e TG eKTTOECG Tou 1990 (f Tou 1995 yila oplopéva aépLa).

Nivakog 2.2: ZToXOoL HEiwoNG TwV EKMOUNWYV KE Bdaon to MpwtdékoAAo tou Kioto yia tThv mpwtn
niepiodo déopeuong 2008-2012 [http://unfccc.int/2860.php]
XQPEZ ITOXO0z

Eupwnaikn Evwon (15 kpdtn péAn), Boudyapia,

Toeyia, EcBovia, Astovia, AtBouvavia, Povpavia, -8%
ZAoPBakia, ZAoBevia, Aytevotatv, Movako, EABetia

H.MN.A. -7%
Kavadag, lanwvia, Ovyyapia, MoAwvia -6%
Kpoartia -5%
Néa ZnAavéia, Oukpavia, Pwoia 0%
NopBnyia +1%
Auoctpalio +8%
loAavdia +10%

Ta ZupBaropeva Mépn tou MpwtokoAlou eival 190, amod ta 195 MouU GUUPETEXOUV
otov OHE &ktog amno tig HMA, to Adyaviotay, tnv Avéopa, to Notlo Zoudav Kol Tov
Kavadd. Ano ta pépn autd tou MpwTtokoAAou HOVo Ta 38 €XOUV CUYKEKPLUEVOUG
OTOXOUG MelwoNng Twv eKmopmwyv. Ol OovVATITUCCOOUEVEG XWPEC Oev  €Xouv
OUYKEKPLUEVOUG OTOXOUG Uelwong, AAAa €xouv SeopeuTel yla TNV Tpoomabela
HeElwoNG TwV EKMOUTIWY TOUG, evw TtapdAAnAa bivel Tnv SuvatoTNTA OE HEPLKEG
QVATTTUCOOUEVEG XWPECG TNV AUENON TWV EKTIOUMWY TOUG OTA TAQLOLO TNG AVAYKNG
yla olkovopkn avarmntuén toug. Ot HMA €xouv unoypdietl to MpwtokoAlo xwpig va
To edapuolouyv, evw o Kavadag Byrnke amod auto to 2011.
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To MpwtokoAo Ttou Kioto TtpomomowBnke Tto Aekéufplo Tou 2012,
ouuneplAapPBavovtag pio véa OSeutepn mepiodo Séopeuong yla HElwon Twv
EKTIOUTIWYV, oo to 2013 péxpt 2020. Itnv deutepn autr nepiodo ta ZupPariopeva
Mépn TOU OUMUETEXOUV OTNV SEOHEUON yla HELWON TwV EKMOUMWV Elval n
Auotpalia, ta kpatn pEAN tng Eupwmnaikn¢ Evwong, n Asukopwoia, n Kpoatia, n
loAavdia, to Kalakotav, n NopBnyia, n EABetia kat n Oukpavia. Evw n lanwvia, n
Néa ZnAavdia kat n Pwola dev CUPUETEXOUV OTOUG VEOUCG OTOXOUC MElwoNC TNG
Sevtepng nmeplddou.

To MpwtokoAAo ywa TNV emiteuén tou emBUUNTOU OMOTEAECUATOG HE TOV TILO
OLKOVOLKA amodoTIKO TPOMO, WOTE va pnv emntPapuvOel n maykooulo olkovouia,
nepAapBAavel TpeLg eVEAIKTOUG punxaviopoL¢ [Kyoto Protocol, 1998]. H eueliia eivat
amapaitnTn yla TNV MPAYHOTONOiNonN TwV SECUEVCEWV YlA HUELWON TWV EKTTOUTTWY
KOL N XPpAOoN TWV HNXOVIOUWV OUTWV AmnoTeAEl €va CUUMANPWHOTIKO HETPO OTIC
EYXWPLEG TIOALTIKEG peiwong o €Bvikd emimedo. Ou pnxaviopol avtoi Bacilovral
otnV L6€a OTL Ol EKTOUTEC TWV OEPLWV Tou Beppoknmiov amoteAoUV TTOYKOOULO
TPOPBANUA KL OTL O TOTIOG OTOV OTOLO ETMITUYXOVETAL O TIEPLOPLOUOC TOUG EXEL
SeutepeUouvoa onuacia. Ot pnxaviopol avtol eivat:

e  Mnyaviopoc Kowng Edappoyng (Joint Implementation —JI)

e  Mnyaviopoc KaBaprg Avamtuénc (Clean Development Mechanism — CDM)

e  Mnxaviopoc Epmoplag Atkatwpatwy Ekmopnwv (Emission Trading — ET)

2.3.1. Mnxaviopog Kowvng Epappoyng

O Mnxaviopog Kowng Edappoyng (JI) Sivel tn duvatdtnta uAomoinong Kowwv
TIPOYPOUMATWY KOl SpaoTnPLOTATWY HETALU TwWV CUUPBAANOUEVWY KPATWVY TOU
MpwtokOAAou. H xwpa mou XpnUatodoTel TIG SpaoTnpLOTNTEG AUTEG enwddeAsital
and TN Melwon Twv EKMOUNMwvV Tou Ba mpokUYPel amd tnv ulomoinon Ttou
T(POYPAUMATOG 0TV AAAN oupBoaAAOpevn xwpa. Baolki mpolmobeon eival ol
SpaoTNPLOTNTEG QUTEG va ETLHEPOUV PELWON EKTOUMWY OTNV XWPO OTNV ormoia
edbapuolovtal [Article 6, Kyoto Protocol, 1998]. Me TOV HNXAVIOMO QUTO
Snuloupyolvtal SIKALWUATO EKTTOUMWY Ta omola ovopalovtat Movadeg Melwong
Exmounwv (Emission Reduction Unit — ERU).

2.3.2. Mnxaviouog KaBapng Avantuéng

O Mnyxaviopog KaBapng Avamtuéng (CDM) mpoPAémel OTL OL XWPEG TOU
MNapaptipatog A pmopoUV va UAOTIOLCOUV SpaoTnPLOTNTEG TIOU HELWVOUV TIG
EKTIOUTIEC OE XWPECG oL omoieg dev umayovtal oto Mapdptnua A. H ulomoinon
TETOLWV SpaoTNPLOTATWY €XEL WG avidAlayua Emikupwpéveg Movadeg Meiwong
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Exmounwv (Certified Emission Reduction — CERs). Ta CERs eival gite pakpomnpobeoua
(ICER) eite BpaxumpbdBeopa (TCER) avaloya pe tTnv popdn xpnong, xpnHoatodotnong
KOl T(POOTITLIKAG TNG EyKATAOTOONG IOV Ta Ttapadyel [Article 12,Kyoto Protocol, 1998].

Me autd Tov TpOmo, HEOw Tou CDM Ol QVENMTUYHEVEG XWPEG UMOPOUV va
XpPNHAToS0TOUV MPOYPAUHATA KoL Vo UAOTIOLOUV £pya, Ta omoia oxetilovtal pe TV
TMPACLVN AVATTUEN, OE QVONTTUCOOUEVEC 1 UTIOOVATITUKTEG XWPES. MEelwvovtag TIG
EKTIOUTIEC OTIC XWPEC OUTEC, Ol OVEMTUYUEVEG XWPEC OEV €XOUV TEPLOPLOUO OTLC
HELWOELG TWV SIKWV TOUG eKMOpnwV. Me mpolnoBeon tnv eéBEAOVTIKH CUUHETOXN, OL
OVEMTUYHEVEG XWPEC emwdelovvtal amo TIC HELWOELG TWV EKMTOUTIWV TIOU
TIPOKUTITOUV ~ EKTTANPWVOVTOC MEPOC TWV  UTIOXPEWOEWV TOUC, EVW Ol
QVATTTUCOOUEVEC AT TNV UAOTIOLNGN TWV TTPOYPAUUATWV.

H Sdwadopad twv 8o Mnyaviopwv, tou CDM kot tou JI, éykettal oto otL o JI
arevBuvetal otnv npowbnon Stadikaolwy HETAEVY TwWV CUUBOAAOUEVWV KPATWY TOU
MpwtokOAAoU, evw 0 Mnxaviopog tou CDM petafl plag Xwpog HEPOUC TOU
MPWTOKOAAOU KOl HiOC AVOTTTUCCOUEVNG XWPAG. ME aUTO TOV TPOTMO 0 MNXaVIoUOC
JI evepyomolel TG BlopnXovikéc Ywpeg va avoaAdafouv tnv edoppoyr KOWwwv
TIPOYPOAUHUATWY HE AAAEC OVETITUYHUEVEC XWPEG, TWV OMOLWV N OLKOVOULa €ival o€
€€ENEN, kot o Mnyaviopog CDM meplhapPavel emevOUOEL O TPOYPAUUATO
aeldpopouc avamtuéng, to omoio 6a HELWOOUV TIC EKTTOUMEG TWV XWPWV UTO
avarmtuén.

2.3.3. Mnxaviouog Epnopiog Aikotwpatwv EKmopnwv

O Mnxoviopog Eumoplag AlKalwpATwy EKMOUMWY €yKELTAL 0TV ayopa Kal oTnv
TIWANON SIKALWUATWY PUTIWYV TIOU ATOPPEOUV A0 €va GUVOAO TILOTOTIOLNUEVWY Kal
HETPNOLUWY TIapaywywVv Twv aepiwv tou Bepuoknmiov [Article 17, Kyoto Protocol,
1998]. AvadEpeTal EMOUEVWE OTNV ayopd SIKOLWHATWY EKTIOUMWY Ao HEPN TOU
MpwTtokOAAov, Ta omola UMopel va €xouv TEPLOoELX SIKALWUATWY EKMOUTIWY. Ta
oUMBaANOpeva KPATN TOU MPWTOKOAAOU CUUUETEXOVTAG O€ £va CUOTNUO EUMOPLAG
EKTIOUMWY HUMOPOUV VA  EKTTANPWOOUV TOUG OTOXOUG MELWONG TOoug Kol va
OUHUMOPdWOOUV HE TIC UTIOXPEWOELG TOUG, AAAG HOVO 0OV CGUUMANPWUOTLKO UETPO
pall pe TG EBVLKEG TOUG TIOALTIKEG.

2.4. Evpwnaikn Evwon

H Eupwnaiky Evwon (EE) amoteAel «kwntipa OSuvaun otg  Siebveig
SlampayuaTteVoelg yla TNV KALLATIKA oAAayn Kal €malée onUOvVIlKO poAo otnv
avamntuén tng Zoppaong-MAatciov Twv Hvwpévwy EBvwv yia tnv KAwpatikry AAAayn
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(UNFCCC) kat to MpwtokoAo tou Kioto. H Eupwmaikn Kowotnta unéypale to
MpwtokoAAo otig 29 Ampihiou 1998 koL to emikUpwoe tov Mawo tou 2002. H
OUVOALKA TIPOPAETOPEVN HELWON TWV EKTIOUMWV yla tnv Evpwrnaiki Evwon ywa tnv
npwtn nepiodo tou MpwtokOAAou ntav katd 8% [Kyoto Protocol 1998]. KaBe kpdtog
HEAOC OpwC tTNG EE eixe SladopeTIKEC EMIUEPOUC UTIOXPEWOELS Kal SLadopeTIKA
Katavopur ¢optiov pelwong ekmounwy, n onoia paivetal oto IxRua 2.5.

:—27% Portugal

25% Greece
15% Spain

13% Ireland
4% Sweden
France
Finland
Croatia
Netherands
Poland

Lithuania
Slovenia
Slovakia

Latvia

Estonia

Czech Republic
United Kingdom
Austria
Germany
Denmark

-2
-28% —. Luxembourg

-30% -24% -18%  -12% 6% 0% 6% 12% 18% 24% 30%

IxAua 2.5 Katavopr otoXwv peiwong eknounwv evtog EE yia tnv nepiodo 2008-2012
[http://unfccc.int/2860.php]

Ma to 2020 n EE €xel SeOUEUTEL VO HELWOEL TIG EKTTOUTEC TNG KaTd 20% o€ ox€on UE
ta enineda tou 1990. Auti n &€opeucn TG amoteAel OTOXO TNG OTPATNYLKAG TNG
avantuéng ywa to 2020 kat ulomoleital Pdacel vopoBetikwv Seopeloswv. O
MPpwToPouAie¢ tng EE yla Tt HElWOn TwV EKMOUMWV AEPlwV Tou Beppoknmiou
nepthapupavouv [http://europa.eu.int/comm/environment/climat/emission.htm]:

e To Eupwrnaiko Mpoypappa yia tnv AANAayn tou KAipatog (European Climate
Change Programme — ECCP), mou meplhappavel mANBo¢ HETPWV Ko
TLOALTLKWV

e To Eupwmnaikd Ivotnua Epmopiag Awolwpdtwyv Ekmopnwv (EU Emissions
Trading System/Scheme — EU ETS), yla tTnv Helwon TwV EKMOUMWVY OO TOV
EVEPYELOKO KAl BLOUNXAVIKO TOUEQ

e Tnv Béomion vouoBeoiag yla TNV avénon tng KATavaAwong EVEPYELOG TIOU
TIPOEPXETOL ATIO AVOVEWOLUEG TINYEG EVEPYELAG KaTd 20% pexpL to 2020

e Tnv avénon tng evepyeLakng anodoong Twv Ktipiwv otnv Eupwrn, kabwg kat
AAAWV €EOTTALOWV KOl CUCKEU WV

e Tnv Helwon TWV EKMOUMWVY QIO TO KOLVOUpLAL OXA LOTaL
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e Tnv avamtuén twv Stadikaowwv déopeuong Kal amoBnkeuong tou avopaka
(Carbon Capture and Storage — CCS) amd toug oTaBuoUg Tapaywyng
NAEKTPLKAG EVEPYELOG KOl AAAWY BLOUNXOVIKWY EYKOTAOTACEWV.

2.4.1. Eupwnaiko Zuotnua Epnopiag Atkatwpdtwyv Eknounwv

To Evpwmnaikd votnua Eumopia¢ Awowwpdtwyv Ekmounwv ZEAE (EU Emissions
Trading System/Scheme — EU ETS) amote)el éva amod to mpwta HeyAAa cuotipato
EUMOPLOC PUTTWV TTAYKOOUIWG. H Aettoupyia Tou cuotipatog Baciletal otnv Odnyia
2003/87/EK «OXETIKA UE TNV OE0TILON CUCTUOTOC EUMOPLOC SIKOULWUATWY EKTTOUITAC
aeplwv Tou Beppoknmiou evtog tng Kowotntag», Kal Egkivnoe amod Tov lavoudplo
Tou 2005, aveéaptnta and Toug PNXoaviopoug tou MpwtdkoAAou tou Kioto, To omoio
epoapudobnke tov QeBpoudplo tou 2005. I€ AUTO CUUUETEXOUV Ta 27 KPATN UEAN
™¢ EE, kaBwcg kat n Kpoatia, lohavdia, NopBnyia kot to AlXtevoTalyv.

To ZVotnua ZEAE ywplotnke apyka os SUo meplodoug, Tnv mpwtn 2005-2008, kat
Vv Seltepn 2008-2013 n omola GUVETILTTE KAl UE TNV MPWTN mepiodo Séopeuong
Tou MpwtokoAlou, evw TapaAAnAa opioBnke Kal tpitn mepiodog amd to 2013 pe
enéktaon peExpL to 2020 [EEA, 2012].

Ma tnv npwtn nepiodo oTIC EKMOUNEC TiEPIAABAVOVTAV HOVO oL eKTTOUTEG CO,, VW
ol GAAec SUo mepltAapBavouv MAEoV Kat Ta £€L agpla Tou Beppoknmiou Tou opilovtal
arnd to MNpwtokoAo. To JEAE KOAUTTEL EYKATOOTAOEL( TWV KPOTWV HUEAWV TIOU
neptAapfavouv SpaotnPLOTNTEG QMO TOUG TOMELG, Omou AapuPdavouv xwpo Ta
HeyaAUTEPA TMOCOOTA ekmounwyv CO, Kal Twv agplwv tou Bepuoknmiou. MNa TG
npwteg dvo meplodoug (2005-2007, 2008-2013) ol topeic autol mepllapfavav
Spaotnplotnteg ano [EEA, 2012]:

e TOV  EVEPYELOKO  TOMEQ  (EyKOTAOTAOEL  KaUoewv,  SWALoTHpLa,

omtavOpakormnoleia)

e TNV mopaywyn Kot eneepyocia oldnpouxwv LETAAWY

e TNV Blounxavia avopyavwv UALKWY (TOLHEVTO, YUOAL, KEPALLKA TTpolovTa)

e TNV Blounxavia xaptiol Kal XapTomoAtoU
eVWw amo to 2012 cupmnepAapPAveTal ot SpACTNPLOTNTEG EKTIOUMWY KOL O TOUEQS
™G aepormopiag. Itnv tpitn mepiodo apxilouv va cuumeplapfdavovial Kt AAAEG
6paotnpLOTNTEG MOV CUUPBAAOUV OTLG EKTTOUTIEG TOU CO, amod TNV apaywyrn XNUKwv
npoiovtwy, udpoyovou, aupwviag Kal  aAoupwviou.  EmumpoocBeta Ba
ouuneplAndBolv ekmoumnég untogeldiov tou alwtou (N,0) amd BLopnxavikoug TOUELS
kat urtepdBopavBpakwv (PFCs) amd tov Topéa mapaywyng alouuviou.
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To ZEAE Baoiletal otnv apyxn ToU «avwTIaTou opiou Kal epnopiou - cap and trade»
MNa kabe mepiodo edpapuoyn¢ tou oxediou opileTal €va OVWTATO OPLO yla TA
ouvoAlkd Sikatwpata ekmopnwy (EU Allowances — EUAs) kaBe emixeipnong amoé toug
TOUELG yla OAa Ta CUPBOAAGUEVA PEAN, Kal e BAON QUTO UIMOPEL OTN CUVEXELA VAl
yivel avtaAlayr Twv SIKALWUATWY EKTTOUNIWY UETAEL TOUC. Eva SIKOiwMO EKTTIOUMWY
(EUA) avtiotolyel pe to Sikaiwpo ekmopmnng evog tovou Sloelbiov tou avBpaka
(CO,) N wooduvapou dlofeldiov tou avBpaka (CO,-e). Kabe eykatdotacn Ba mpémel
va TopakoAouBel kal va avadEpel TIC EKMOUMEC TNG. 2TNV TEPLUTTWON TOU
umepPaivel To 0pLO TWV SIKALWUATWY TNG EXEL TNV €mAoyn va ayopdoel EUAs amo
™V ayopd, €dv Sev otpadel otnv emévbuon o TO OMOSOTIKA TEPLBAANOVTLKWV
AUoswv. Avtiotpoda €av pia EyKATAOTACN €XEL UELWOEL TIC EKTIOUTIEG TNG EXEL TNV
Suvatotnta va mouAnoet ta emmA£ov EUAs mou StaBEtel [KAME, 2006].

Ol EYKATAOTACELG TIOU B TETUXOVOUV PELWOELG KATW OO TLG KAOoPL{OUEVES TILEC,
oTn SLApKeLa EVOC £TOUC, UITOPOUV Va TWAOUV TLG TTOOOTNTEC TTou e€olkovopunoayv (o€
Hopdr SIKALWHUATWY), O QUTEC TTIOU aduVATOUV VA TNPAOOUV TIC TIHEC EKTIOUMNAG N
O€ OUTEC TIOU TO KOOTOC Yl TG EMEUPBAOCELG HEIWONG EKTIOUMWY Elval peyalutepo
autol tNn¢ ayopac Sikalwpatwv [KAME, 2006]. Avtiotolya, pia eykataotoon £XeL Tn
duvatotnTa va auéNoEeL TIC EKTIOUMEC TNE TTAVW armo ta eninmeda TG ASELAC TTOU TNG
€xeL xopnynBel ayopdalovtoc avaioyo OSikalwpoto omd tnv ayopd. To EBvikO
Kataypadikd Tuotnua Tuvalhaywv — Mntpwo (National Registry) e€aodalilel tnv
0pBr AoyloTikr) amelkovion OAwv Ttwv ouvallaywv (m.x. €kdoon, wdloktnoia,
petaBifaocn, akupwaon). O cuVOALKOC aplBUOC Kal N KATavoun ylo KaBe Topéa Kot
yla KABe OuykekplUévn eykataotaon Tmpoodlopiletal amd Tto EOBvikO Zx€dLo
Katavoung Awkawwpdtwyv Ekmoumwv EXKAE (National Allocation Plan — NPA).
[http://www.eea.europa.eu]

To ZEAE eival dtadopetikd amod autd tou NMpwtokoAAou aAd cuvdéestal pall Tou,
Héow TG Odnylag 2004/101/EK, yvwotn Kat wg «Linking Directive». Méow tng
O6énylag yivetat ouvdéeon Ttou Eupwmaikol IEAE Kal TwWV MNXAVIOUWY TOU
MpwtdkoAAou tou Kioto. Me autdv Tov Tpomo eival Pkt n xprion Kat n avrtaAlayn
SIkalwpATWY ekmopnwyv EUA pe miotomownuéveg povada ekmopnwv (CER) tou
Mnxaviopol CDM kot pe povadeg peiwong ekmounwy (ERU) tou Mnxaviopou Ji,
KATw oo €va Kowo ouoTnua eumopiag punmwv. tnv ouvéeon auth Oev
nepthappavovtal povadeg tou MpwTOKOAAOU IO TIUPNVLKEG EYKATAOTACELS 1) OO
SpaotnpLotnTeg Xpnong yng, aAAayng xpnong yng kat dacokopiag (Land Use, Land
Use Change and Forestry — LULUCF). [KATIE, 2006]
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3. ANMOTYNQMA ANOPAKA

3.1. Mrevika

To amotunwpa avopaka amoteAel pla évvola Omou Ta TEAEUTAla XpOvia £XEL YIVEL
laitepa SNUOIANG Kal elval eVPEWC XPNOLUOTIOLOUUEV, KABWC oxeTileTOL HUE TNV
guBblvn KoL TNV QVILHETWILON TWV EMUMTTWOEWY TNG KALLATIKAC aAAaync Kot Tou
dawvopévou tou Beppoknmiou, MOV amoteAolV £va oMo Ta To Kplowa Inthpata
maykoopiwe [Pandey et al., 2010]. Na ToV MEPLOPLOUO AUTWV TWV GALVOUEVWVY Kall
TOV €AEYX0O TWV EKTMOUMWV TWV AEPLWV QAUTWV TIPOEKUYPE N avAyKn TNG MOCGOTLKAG
£kppaong tng svatodnoiag twv Stadopwv Mpolovtwy, opyaviopwy 1 Sladlkaolwv
OTLG EKTIOUIEG TWV aEPLwV Tou BeppoknTiiou.

H €évvola TOU QIMOTUTIWHATOC YEVIKA, SnULoupynOnke apxilkd yla va eplypaeL Tig
ETIUMTWOEL TIOU €XOUV Ol QVOPWIIVEG TIAPAYWYLKEG KAl  KOTOVOAWTLKEG
Spaotnplotnteg oto mepBarlov. O 6pog Tou avOpaKLKOU OMOTUTIWHATOC TTPONABE
arnd ToV OPO TOU OLKOAOYLKOU QIMOTUTIWHATOC WG UTIOCUVOAS TOU, OwG MPoTAbnke
anoé toug Wackernagel & Rees 1996. To OlKOAOYLIKO anotunwpa kPppalel To HETPO
NG €KTOONG TTAPAYWYLKAG yNG Kal BAAAcoAG TOU amalteltal and éva Atopo, évav
TANBUGOUO N Hla SpaocTNPELOTNTA YLo VO TIAPAYEL TOUG TIOPOUG TIOU KOTOVAAWVEL Kal
yla va adopolwaoel Ta armofAnTa mou mapayel, kol ekdppaletal o PLovASEG EKTOONG
yng, o€ maykooula ektapla [http://www.footprintnetwork.org]. Mg Tov LOXUPLOUO
OTL TO AVOPAKLKO AMOTUTIWHA AOTEAEL UTTOGUVOAO TOU OLKOAOYLKOU QITOTUTIWLOTOC,
opietal avtiotol o WG TO LETPO TNG EKTACNG TNG TTAPAYWYLKNG VNG Kal TG BdAacoag
Tou amaltteital ywa va amnoppodnbouv péow tNG GWTOoUVOEONG Ol EKTTOUTIEG
6loelbiou  Ttou avbpaka  oamd T  KAUOEL  OPUKTWV  KOUGLHWV
[http://www.footprintnetwork.org]
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Ouwe onwg Ba pavel kat amod toug oplopol¢ ou divovtal oTn CUVEXELA, TTApPA TNV
TIPOEAEUON QUTH TOU OPOU, TO ATMOTUTIWHO AvOpaKa OXETIETAL TILO CUXVA KUPLWG E
TLG EKTIOUTIEG SLadOpwWV aepilwy, TA omola elvol OXETIKA PE TNV KALLATIKY aAAayn, Kot
OUVOEETAL AQUECA HE TIC OVOPWIILVEC TIAPAYWYIKEC KOl  KOTAVOAWTIKEC
Spaotnplotntes. EToL oL TEPLOCOTEPOL OpLOOoL Tou avadEpovtal otn UETPNON TNG
TIOOOTNTOC TWV AEPLWV TIOU EKTEUTOVTAL amo TIC SpaoTnploTNTEC AUTEG. Emtiong
TIOPA TO YEYOVOG OTL OOV £VVOLOL XPNOLUOTIOLEITOL EKTETAUEVO OTMOTEAEL €vav
npoodaTo Kal VeooUOTATO Opo, O omoiog £xel dnuloupynoel olyxuon otnv
TPooTABela OpLOHOU TOU, KABWC Kol OTOUG TPOTOUG TPOOSLOPLOMOU TOU, OTO TL
oupnepAapuBAavel Kal mwc PeTpLétal [ECCM, 2008].

3.2. OpLopOG anoTUNMWHA AvOpaka

ITn ouvéxela mopatiBevral ot Stadopol oplopol mou €xouv xpnotpomnonBel ya To
QIOTUTIWHO AvBpaKa, oL omoiol 0w aivetal mapoucldlouv ULla avopolopopdia
WG TPOG TO TL £ilval TEAIKA OVOPAKIKO QIOTUTMIWHUA, TIOLO EKTIEMTIOHEVO aépLla
ouunepAaUBAVOVTOL OTOV UTIOAOYLOMO TOU OVOPOKLKOU QIOTUTIWHOTOC, TIOLEG Elval
Ol LOVASEC HETPNOTC TOU K.OL.

e Anmotunwpa avbpaka eival To CUVOAO TWV EKMOUNMWV Tou Slofeldiov Ttou
avBbpaka Tou Snuoupyouvtal AUECA 1 €UHECA amod pla Spaoctnplotnta n
ocuoowpevovtal Katd ta Sladopa otadla Tou KUKAOU Iwrng €vOg MpPolovrog.
[Wiedmann, 2007]

e To amotunwua avepaka UETPA TO CUVOAO TWV EKMOUMWV Tou Slofeldiou Tou
avBpaka KalL tou peBaviou amd E€vav oplopévo TANBUOUO, cloTnUa N
Spaotnplotnta, AapPavovrag untdyn OAEC TIG OXETIKEG TINYEG KAl ArmoBnKeVOELS
EVIOC TWV XWPLKWV KOl XPOVIKWV oplwv Tou evdladépouv tov MANBUCUO, TO
cuotnua f tnv Spaotnplotnta. [Wright et al., 2011]

e AnotUnwuo avOpaka ival oL CUVOALKEG EKTIOUIEC TWV AEPLWV Tou Bepuoknmiou
TIOU TIPOKOAOUVTOL AUECA I €UPECH OmO €val ATOHUO, €VaV OPYOVLOUO, HLa
ekbnAwon n éva mpoildv kot ekppaletal oe povadeg palag Looduvapou
Slogeldiou tou avBpaka (CO,-e). Ita aépla tou Beppoknmiouv mepAappavovrat
Ta £€L agpla Tou MpwtokoAAou tou Kudto. [Carbon Trust, 2012]

e Anotunwpa avBpoaka opilleTal WG TO UETPO TNG EKTAONG TOAPAYWYLKAC YNNG KO
Balaocoag mou amatteital ylia va anoppodnBolv péow ¢ pwitoolvBeong oL
ekmounég Slofeldiov Tou AvBpaka  amd T KAUOELG OPUKTWV KOAUGIUWV
[http://www.footprintnetwork.org]

e To amotunwpa avBpaka eival n cuvoAlkn moocotnta dlofeldiov Tou dvBpaka Kal
AAwvV aepiwv Tou Beppoknmiou, TTOU EKTTEUTOVTAL KOTA TNV SLApKELA OAOU TOU
KUKAoU Twn¢ ulag Stadikaciag 3 evog mpoioviog. Ekdpdletal o ypappdpla
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toobuvapou Slofeldiov tou avBpaka ava klofoatwpa mapaywyns (g CO,-
e/kWh), AapBavovtag €tol umtodn to StadopeTiko SuvapLko UTIEpPBEpUAVONG TOU
mAavntn (GWP) twv dAwv agpilwv tou Bepuoknmiou. [POST, 2006]

Mapatnpeitat Aoumov, OTL To aVOPAKIKO QIMOTUTIWHA UTTOPEL VO Elval EVaG XWPLKOGC
Selktng kal va ekppaletal o€ HOVASEC €KTAONC TOPAYWYLKAG yng, &nAadn oe
naykoopla ektapla (global hectares, gha), evw cUpdwva pe GAAOUG OPLOUOUG
umopel va ekdppaotel oe povadeg palag (ypappdpla, KIAA 1 tovoug) eite dlokeldiou
tou avBpaka (CO,) eite LoodUvapou Slofeldiou Tou avBpaka (CO,-e).

MNapa Tig emikpatovoes Sladopég, ol povadeg palag ooduvapou Slofeldiov Tou
avBpaka elval eupéwc amodekteg kal €xouv BewpnBel oav avadopiki povada
HETPNONG amotunwuato¢ avbpaka [Carbon Trust, 2012]. Ou ¢GUOIKEC HOVASEC
HETPNONG TWV EKTIOUMWY £ival EKGPOOUEVEG O Povadeg palag, £ToL yla TN XWPLKN
£€kppoorn Toug MpEMEL va yivouv Sladopeg mapadoxEG oL omoieg auéavouv TIG
aBeBalotnteg Kal ta AAOn otnVv eKTipnon Twv eknounwv. [Wiedmann, 2007]

Yta meploootepa dLeOvr) epyaleia UTTOAOYLOHMOU E£XEL ETILKPATNOEL Vo Aappavovrtal
umoyPn ta £€L agpla tou MpwTtokoAou Tou KLOTo yla TOV UTOAOYLOUO TOU
QTITOTUTIWHOTOC AvOpaka avaAoya pe ToV TOREQ Ttapaywyng. Auto BEBala e€aptatal
aro to KaBe epyalelo UTIOAOYLOHOU KoL Ao TO TL A€PLo AUTO CUMMEPIAQUBAVEL OTNV
pneBodoloyia Tou, KABWE KAl Ao TO TOLAL ELVOLL TEALKA T TILO ONUOVTLKA olVOAoyal LLE
TNV IINYH TWV EKTIOUTTWV.

Mo to 6pla Kot TG SpaoTNPLOTNTEG TOU CUUTMEPAAUBAVOVTOL OTOV OPLOMO TOU
QMOTUNIWHOTOG AvOpaka, Mmopel TeEAKA va yivel o Slaxwplopdg dvo TUMwWV
QMOTUMIWHOTOG AvOpaKa, €VOC TOU TEPNAUPBAVEL TIG EKTOUTEG OO OAEC TIG
6paoTNPLOTNTEG EVOC OPYOVIOMOU ) HLAG ETILXELPNONG, KL EVOG TIOU TEPAapPBAvEL
OA0 TOV KUKAO {WwNG €VOG OUYKEKPLUEVOU TIPOIOVTOG. To MPWTO MEPAAUPBAVEL TIG
EKTIOUMEG TwV oaeplwv Tou BOeppoknmiov amd OAeg T SpaocTNPLOTNTEG TOU
OPYOVLOMOU, CUMMEPAAUBOAVOLEVOU KAl TNG EVEPYELAG TIOU XPNOLUOTIOLELTOL OTA
KTipLO, TWV BLOPNXOVIKWVY SLadSLKAoLWVY KAl TwV OXNUATWY Tou opyaviopou. Evw to
SeUTEPO UETPA TLG EKTIOUTIEG TWV AEPLWV TOU Beppoknmiov ar’ 6Aov tov KUKAo {wN¢
TOU TtpoiodvTog (elte autod elval ayabo eite untnpeaoia), and tnv e€aywyn Twv MPWITWY
UAWV KOL TNV KATAOKEUT) TOU, LEXPL TNV XPrion Kal TNV TEALKN avakUkAwon i 61dBeon
ToU.

3.3. Katnyopleg EKMOUNMWVY AMOTUNWHATOC AvOpaka

Ol EeKTIOUMEG TWV Oepiwv Ttou Beppoknmiov ToOU ocuumeplAapBavovtal otov
UTTOAOYLOUO TOU QUIMOTUTIWHATOG AvBpaka Umopel va elval ite Apeoeg ite EUUEOEC.
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OL Opoaotnplotnteg oL omoie¢ ouumepllapBavovtal  otov  UTIOAOYLOUO
npoadlopilovral kal Staxwpilovral Le BAOn TNV KATNYOPLO EKTIOUTWY TTOU OVHKOUV.
Ol EKTTOUTIEC TWV aEPLWV TOU Beppoknmiou xwpillovtal He AUTOV TOV TPOTIO OE TPELG
katnyopiec [GHG Protocol, 2006 , Carbon Trust, 2012]:

e 1" katnyopia (Scope 1): Ze autr thv Katnyopia cupmeplopBdavovtal OAeG ot
QUECEC EKTIOUMEG TIOU TIPOKUTITOUV amo TIG SpacTnplotnTEC TOU eA€yxovTal
AUECO OO Wi0 OVTOTNTA N ETILXELPNON.

e 2" katnyopia (Scope 2): Iuumepl\apPdavovial Ol EUUECEG EKTTOUTEC TIOU
SnuioupyouvTal Ao TIC KAUOELS YLOL TNV TTOpaywyn TNS NAEKTPLKNC EVEPYELOC Kl
BepUOTNTAC TTOU KOTOVAAWVETAL.

e 3" katnyopia (Scope 3): Supmepl\apBavoviol OAEC OL UTIOAOUTEC EUMUECEG
EKTIOUTTEC TIOU TIPOKUTITOUV QO §pacTnpLOTNTEC TTOU SV eAEyxovTol AUESA ATIO
NV ovtoTNTa N TNV €niXeipnon. Autég pmopel va oxetilovtat pe TV petadopd n
™V ayopad mpoioviwy, t dtabeon tTwv mpoildoviwy, TNV HETAdOPA TOU EPYATIKOU
TIPOOWTILKOU KO TA EMAYYEAUOTIKA TAELSLa, TNV KOTavaAwaon vepol K.d.

Me Bdaon tov SLaXWPLOUO TWV EKTIOUMWY OTI KOTNYOPLEC OUTEC SLOKPLVETAL TO
MPWTEVOV AMOTUNWHA AvOpaKa, Ormou TepAapBavovtal oL AUECEC EKTTOUTIEG QIO
NV KOUON TWV OPUKTWV KOUOLHWY KoL amod TNV EUPECN KATAVAAWGN EVEPYELOC, Kl
To deutepevov anotunwpa avOpaka, Ormou TePA\AUBAVEL TIC EKTTOUTIEG ATO TOV
KUKAO {wnN¢ Twv ayabwv | UtNPECLWY, amod TNV Tapaywyn Twv TPWTWV VAWV PEXPL
™V teAikn taBeon touc. Otav To SeuTtePeVOV AMOTUMIWHA CUUMEPIAQUPBAVETAL OTOV
UTTOAOYLOUO, TO KaAeital MARPEG anotuNwpa avBpaka [Carbon Trust, 2012].
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IxAHa 3.1 ALoXWPLOOG EKTTO UMWV Kal armotinwpa avopoka [Pandey et al., 2010]
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OL 600 TPWTEG KATNYOPLEC EKMOUMWV Aolmov amoteAouv 1o Bacikd 1 mMpwitelov
amotunwua avlpaka. Ta opla autwv Twv Tedlwv pmopolv va mMpocodloploTouv
€UKOAQ Kol N ouAAoyr Twv 6eS0UEVWYV YL TOV UTTOAOYLOUO TOU QTMOTUTIWHATOG VOl
elval apketda akpBnic. H tpitn katnyopia amoteAel 1o Sdeutepeov aAmMOTUTMTWHUA
avBpaka. Ol EKMOUTEC O aUTH TNV Katnyopia mpoodlopilovtal SUoKOAQ o€ oxéon
HE TG OAMe¢ O6Uo, KkaBw¢ Ta Opla TNC Yyl TO TOLEC OpaoTnPLOTNTEG
ouunepthapPBavovrtatl oe autry dgv pmopouv va oplobolv pe cadn TPOMO, Kal N
ouAM\oyny Twv debopévwv eival eioou SUOKOAN, KABWC OL EKTTOUTIEG QUTEC Oev
eAéyxovtal apeoca. Emiong ywa to av xpewdletalr va cupneptAndBbolv otoug
UTTOAOYLOMOUG €lval onUOVTIKO va Tpoodloplotel o molo BaBuod umdpxel €Aeyxog
TWV EKTIOUMWY OTNV TPLTN Katnyoplia. [Pandey et al., 2010]

OL U0 TIPWTEC KOTNYOPLEC EKTTOUTIWY ELVOL UTIOXPEWTIKO va mepAapBdavovtal otov
UTTOAOYLOMO TOU amoTunwpatog avbpaka pe Baon ta Stadopa Stebvr) mpwtoKoA
KOL KavoviopoUg, &vw n Ttpltn Oswpeltal TmPOALPETIK KoL ouxva Oev
ouumepAOUPBAVETAL OTNV EKTIUNON TOU amotuTtwpotog AavOpaka [Carbon Trust
,2008, GHG Protocol, 2006].

3.4. AleOveic 0dnyol yLa ToV UTTOAOYLOMO EKITOUTIWV QLEPLWV TOU BEppoKknmiou

Me Baon ta mapamdavw €xouv avamtuxBel mpwtokoAa kot odnyol amd Siebveig
TePLBAANOVTLKOUG OpYaVIOHOUG yLol TNV amoypadr] TwWV EKMOUMWY OEPLWV amo pia
enxeilpnon N pia ovrotnta, KABwWC Kal yla eBVIKEG amoypadEG EKMOUMWY agpiwy.

3.4.1. AwkuBepvnuikiy Emutponn yia tnv AAAayn tou KAipatog

H AtakuBepvntikn Emutponn) yia tnv AAayn tou KAipatog (Intergovernmental Panel
on Climate Change — IPCC) eivat o kopudaiog 61eBvAg opyaviouog yia tnv
agloAoynon t¢ aAAayng tou KALPATog. Avaueoa oTlG opAdeg epyaoiag mou £xel
elval kat aut) Twv €Bvikwy anoypadwv agpiwv tou Bepuoknmiov (Task Force on
National Greenhouse Gas Inventories). EtoL n IPCC €xelL OAOKANPWOEL TECOEPLG
ekBéoelg aflohoynong kot €xeL avamrtugel KateuBuvtrploug odnyoug e
pueBodoloyieg yla TIg eBVIKEG amoypadEC eEKT