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[TepBarirov" (2006) and to Tunua Novtimoxkodv Xmovdwv tov [Havemommuiov Tlepod. To
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CUUUETOYNG OTOV YPOTTO O0y®VIGHO TOL 1WPOUOTOG, Yot TNV EKTOVNON TNG TOPOVCOG
dwaxtopikng owtpims. Emiong, elpor mruyovyog tov Tunuoatog I'oAlikng Mooocog &

duoroyiag Tov EOvikov Kamodiotpiaxkov [avemompiov Adnvav.

>10 mAOiG10 EKTOVNONG TNG SIOOKTOPIKNG LoV SaTpPnc, dnuocicvoa () To EMGTNUOVIKO
apBpo mov eiya mapovsidoel oto Taykoouo Xvvédplo Novtimoakmdv OwovopoAdywv £Tovg
2010 (IAME 2010) pe titho: “Environmental awareness and practice concerning maritime air
emissions: the case of the Greek shipping industry” cto emotuovikd meplodikd “Maritime
Policy & Management™ (Volume 39, Issue 3, 2012), kaOnhg kat (B) to emiotnuovikd Gpbpo pe
titho: "A future regulatory framework for CO, emissions from shipping in the Mediterranean
Area" oto emotnuovikd meprodikd “International Journal of Euro-Mediterranean Studies”
(Volume 4, No 1, 2011).

Axoun, ovppeteiya g opditpe (o) oto Ilaykdéopuio Zuvvédpio  NavtiMok®dv
Owovopordywv €tovg 2011 (International Association of Maritime Economists - IAME
2011), 1o omoio £élafe ydpa oto Zoavtidyo g Xng amd T1g 25 £wc T1¢ 28 OktwPpiov 2011,
TaPoVclalovtag 10 emoTNUOVIKO Gpbpo pe titho: “A global levy scheme on marine
Greenhouse Gas emissions or a Maritime Emission Trading Scheme?”, (B) oto IAME 2010,
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gmotuovikd apbpo e titho "Environmental awareness and practice concerning maritime air
emissions: the case of the Greek Shipping Industry” ka1 (y) oto IAME 2009, to omoio éhofe
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titho "Climate change and marine industry".
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omoio dtevBuvtrg etvar o Kabnyntig Kov/vog I'kilidkng.



EYXAPIXTIEY

OLoKANp®VOVTOG [0l TETPOET] TPOCTADE TTAVED o1 TP oVTH Kol £YOVTOC
aocyonbel emotapéveg pe TO0 CLYKEKPUEVO avTikeipevo amd 1o 2008, dtav koTéoTt
VoTPoPog Tov IdpHrotoc Kpatikmv Ymotpogiuwv, Bo n0ela va guyapiotiom Oepud tov
emPrénovta g dbaktopikng pov dwatpng Kabnyyry Koveravrive I'kiliagkny ywoo v
dyoyn Kol ampoOcKonTn cvvepyosio pog kb OAn T dipKel EKTOVNONG TNG TOPOVCAG
dwrpPnc. H Ponbewa mov pov mpocépepe oe Bempntikd ko wpaktikd {ntnuota Kadog Kot
0l KPITIKEG TOPATNPNOELS KOt GLUUPOVAEG TOV VINPEAY. TOADTIHEG Yoo TN Oeaywyn NG

£peuvoc.

Kobopiotikn vanpée kot n cupPoin twv vroroimwv pehdv g Tpyuerotve Emrponng,
tov KaOnynrov Alééavopov Toviiéiuov ko Avactaciov Toelemion otnv KTOVNON TNG
dwrpPnc. Ewdikég evyopiotieg opeidw otov kbpro I'ovAEAo yio Tig xprioyies cGuUPOLALS,
TIG TOPOTNPNCELS KO TIG PEATIOTIKES TOPEUPACEIS GYETIKA LLE TNV EPYOCIO OLTH, AL Kot

T1G 016£001KEC GLINTNOELS TOV TPAYHATOTOONKAY GE OAN T O1BPKELD TNG EPEVVOC,.

‘Eva peydro svyapiot®d Bo N0k va ekppdcm otnv okoyEvela Kal To o0{uyd pHov, ot
omoiotl pe otpigav 6e OAN T ddpkela TG £pevvag pwov. H apépiotn cvumapdotoon kot n
VROGTHPIEN oL pov mopeiyay ko' OAn TN Odpkeln ekmOVNONG NG OWOKTOPIKNG OV
dwTpPng vanpée moAvTN. Av emiong AneBel vwoOY”M Kot 1 aTdKTNON TG TPAOTNG KOPNG
pov - onuepa 7 pNVOV - Kot 1 UETOKOMGN NG OWKOYEVEWS oTnv Xoundia yo

EMOLYYEALLATIKOVG AOYOVG.

[Mewpardg, Mduog 2013
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[IEPIAHWH

H 8¢ ¢ Statp g

H 18éa ¢ datpng mpoépyetor amd v av&avopevn evoacncio Tov epeLVNTOV Yo
TIG OAOEVA OVEAVOUEVEG EMTTAOGELS TNG KAUOTIKNG O0AAXYNG Kot E10IKOTEPO TNG POTAVOTG
™G atpoceopas amd ta Aeyopeva aépro tov Oeppoknmiov. H voavtidia elivor por amd T1g
Bounyoviec, ot omoieg cvUPAALOVY OTIC EKTOUTEG TOV OEPIOV AVTOV TAPOAO TOL M

oLUPoAN avTr| ivol TEPLOPIGUEVT.

To {Amua mov amacyoiel tn OTpPny avtny eivor 1 SEPEdVNON TOV KATOAANA®V
TEYVIKOV, AETOVPYIKOV KOU OYOPOKEVIPIKAOV EPYOAEI®V Yo TNV OVIUETOTION TOV
exkmoundv aepiowv tov Ogpuoxmmiov and to mhoia.  ITwo ocvykekpyéva, ta epyoleio
avoivovtor Kot aloloyodvtor, kol ovtd eivar o Xyedwwotikdg Asgiktng Evepyeioxmg
Amodotikotntag (Energy Efficiency Design Index - EEDI), to Xyédio Evepysiokd
Amodotikng Awayeipiong tov IThoiov (Ship Energy Efficiency Management Plan - SEEMP)
kaw 0 Agrtovpyikog Agiktng Evepyesiaxng Amodotikotntog (Energy Efficiency Operational
Indicator — EEOI), to Navtihoko Xdommuo Ayopamwinciog Awoopdtov Exmopndv
(Maritime Emission Trading Scheme - METS) kot 0 61e0viig ¢0pog 610 vawTiAakd Kado1uo

(Global levy scheme on marine bunker fuel).

0 okoTdg TG SLaTpLPrg

H mapodoa dwrpiPfy omockomel otn depedivnon, avdivon kot a&lordoynorn twov
KOTOAAMAQV UETPOV Y10 TNV  OTOTEAEGUOTIKY] UEIMON TOV EKTOUTAV 0egPi®V  TOL
Beppoknmiov, €101KOTEPA oV d10&€1diov Tov AvBpaka (COy), and ™ vavThakn Bropnyovia.
Ewwodtepa, amookomel otnv avaivon Ttov veotdupevov OBecpikod mioiciov tov IMO
AVOPOPIKE [LE TIG EKTOUTES aEPimV TOL BgppoknTiov amd T VouTIAia Kot T d1epehivnon TV
WWHTEPOV YOPAKTNPIGTIKAOV TNG, TO OTTO10 VIAYOPELOLY TN ANYN W10UTEP®V PHETPOV Yo TNV

OVTILETOTICT TNG ATHLOGPALPIKTG PUTOVOTG OO OVTH).

Kéto and tig cvuvOnkeg avtéc, n otdon g EAvoktn g vavtidokng Propnyoaviog

amévavTt ot deopa Tpotewvdpeva amd tov IMO teyvikd, Aertovpykd Kot oyopoKeVTPIKd
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HETPOL Y10L TOV TEPLOPICUO TOV EKTOUTAOV OePimV Tov Beppoknmiov amd ta mhoia kpiveton
wWwitepa onuavtikn 6to Pabud mov emmpedletl 11g e&eliEelg oto d1EBv vouTIMaKS YD po.
"Eto1, okomdg e SratpiPng avtng eivar va diepeuvnBotv kupiog ot B€oeig g EAAvoKk g
VOVTIMOKNG Blopnyoviag Tave oto TpoTevOpueva epyaAeia, dAAG Kol ol amOYELS TNG Yo
Opopeg  TAELPEC/YAPOKTNPIOTIKG TOV HETpOV avtdv, Omwg (1) n  mepfoliovuixny
anoteleouatikotnta, (2) M evkoiia oty epapuoyn, (3) n mbavopta mopafioons, (4) M
zpocwbnon e Epevvos & Avamtoéng oe 0OAOKANPN TO VOUTIAOKO TOUED, (5) M amdktnon

OUYKPITIKOD TAEOVEKTHUATOS NECH TNG EBEAOVTIKNG VI0BETNONG TOV PHETPOV.

[dwitepo  woppdtt g moapovoag OSwrpPrc  amotedel 1M aoAdynon TV
OYOPOKEVIPIKAOV UETPOV YO TOV TEPLOPICUO TOV VOUTIAOK®OV EKTOUTMOV 0EPIMV TOV
Oepuoxnmiov avaeopikd pe v TEPPAALOVTIKY TOVS OTOTEAEGHATIKOTNTO, TNV OIKOVOUIKN
TOVG OMOOOTIKOTNTO KOl TNV EVKOAID GTNV €QapHoyn Tovg. Aegdopévov Tov €0pPOVE T®V
TPOTEWVOUEVOV UETPOV, M dwTpn mepropiletar oty aE0AOYNON VO AYOPUKEVIPIKMV
epyoreiov: (1) g empPoing evog dieBvoivs popov mavw oto kovoyo (EVo CLYKEKPUYEVO
KO6TOG ava tOvo kavoiuov) - global levy scheme - ko (2) ¢ Acirovpyiog evoc ovotiuatog
AYOPATWINGIOS OIKOIWUGTWY exkmourc@y. omd T vavtiMo (Maritime Emission Trading
Scheme). H o&oAldynon tov p€tpov avtdv éytve pe Baon TV €0OTEPIKOTTOINGN, amd TV
owovouikn Bempia, tov eEmtepikmdv owovodv (internalization of externalities), v
AVOAVOT TOV OMOTEAECUATOV OO TNV EQPAPLOYN TOV dVO HETP®V G€ AALOVG PropmnyovikoHe
Topelg KaBdg ko Tig 0€0€lg TG VOLTIMOKNG OyOpds ava(QOpIKA HE TO CLYKEKPIUEVQ

OYOPOUKEVTIPIKA epyarEiaL.

H pebodoroyia tng épevvag

H oamépaon pov frav va gpeuvicom 11 0écelg tov EAAnvOkmtov vovtilok®v
EMYEPNOEDVY, KVPlwg AdYoL Tov Kupilapyov poéAov tov EAAnvoktmtov 6tdéA0v 610 d1ebveég
VOLTIMOKO 1edio, katéyoviog deondlovoa Béon 1660 og yowpnrikdmro (153.128.919 gt.)
600 ka1 o petopopiky wavotnta (261.675.981 dwt) (Lloyd’s Register — Fairplay, World
Fleet Statistics, 2011). To Paocwd yapaktnpiotikdé t™C EANvOkTTNG vOuTIMOKNG
Bopunyaviag sivar o Kupilapyog poAog mov Katéyel otnv eAevbepn @optnNYd VvouTAia.

A&oonueioto givar to yeyovog 6tt 0 EAANVOKTNTOG GTOAOG OVTITPOSMMEVEL TEPITOV TO
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12,7% wxor to 14,6% g debvovg movtomdpov VOLTIMOS o€ YOPNTIKOTNTO KOl GE

LETOPOPIKT] IKOVOTNTO, OVTIGTOLYO.

And ™ vavtiiokn Bopnyovia, &o emAélel vo ocoumeplhdfo ot €pevva TV
TPOKTIKN EQOPLOYN TOV SAPOP®V EPYOAEI®V Yoo TN UEIMOT TOV VOLTIMOK®OV EKTOUTOV
0TOVG TOPAKAT® KAASOVS TG vavTdiag: (1) otyv ayopd twv mhoiwv yoonyv Enpod poptiov
(bulk carriers), (2) wwv delouevorioiwv (tankers), (3) wwv wloiwv petapopdc
suropevuatokifotiov (containerships), (4) twv mloiwv yevikod @optiov (general cargo
carriers) kot (5) twv emPornyov Tloiwv, oG KOl GTIC AyOPEG OVTEG dPUCTNPLOTOIEITAL 1

GLVTPITTIKY TAEOYNPia TV EAANVOKTNTOV VAUTIMOK®OV eTyelpRoemv (Stdypappo 2).

H Soun g Statpprg

H dwrpifn avmy xwveitor oe dvo a&oveg, kabwg amd ™ Mo agoloyodvtor ot
UNYOVICUOT1 TEPLOPIGHOV TOV EKTOUTMOV aepimv Tov Bgppoknmiov amd ta TAoio oG mpog: (o)
™V TEPPOUALOVTIKT] TOVG OTOTEAEGLATIKOTNTA, (B) TNV OIKOVOLIKT TOLG OTOd0TIKOTNTA, (V)
TNV TOPOYN| KWWINTP®V Yo TEXVOAOYIKN oAAaynq Kol (0) TNV MPOKTIKY] TOLG EPUPUOYN
(ToTIKN €pevva), EVAO amd TNV GAAN TPOYUOTOTOMONKE EKTETOUEV EpELVA (TOGOTIKN -
OTOTIOTIKN) HE EPOTNUATOAOYIO GE JEIYUO OO TO GUVOAO TMOV VOLTIAMOK®OV ETIYEPNCEMV
oL OpacTNPLOTOl0VVTAL 6ToV EAANVIKO ydpo, uéca amd v omoio eEnybnocav v mTpmTn
QOPG CLUTEPACUATO GYETIKA UE TOV TPOTO MOV OVTETOTICEL 1 VOUTIAlaKT Prounyavia,
ovclaotikd 1 EAAnvoktmtn vovtivokn  Pounyovio, v vioBétnon tov  d0gpopov
TPOTEWVOUEVOV TEXVIKDV, AEITOVPYIKAOV KOl OIKOVOLUK®OV EPYOAEIMV Y10l TOV TEPLIOPICUO TOV

eEKTOUTOV aepimv Tov BgproknTiov and Tov GTOAO TNG.

Ta amotedéopato g €pevvag avtig avtikotontpilovv Vv mTEPPAALOVTIKY
CUUTEPLPOPE KO TG TPOKTIKEG OYETIKO HE TG VOLTIMOKES EKTOUTES aeplov  TOV
Beppoxnmiov evoc avimpocmmevTkoy pEPovg g EAANvOkTnING vovtidakrg Propnyoaviog,
pog kot to delypo mepropPdver voutiiokés etaupeieg d10pdpmv peyebdv, ot omoieg
GUUUETEYOVV GE JAPOPOVG TOUELG TS VavTiMakng Prounyaviag. Aappdvoviag veoyn to
péyebog ko ™ onuacio g EAANvOkT g vautihokng Bropnyaviag oto medio tng debBvoig
VOUTIAOG, TO OMOTEAEGUOTO TNG £PELVOG VTG ToPOoLGAlovY oNUEPO Ho 1toitepn

onpoacia, pog Kot Bo propodoav va avaivBovv mepottépm Kot vo ANeHovv voy Yo TNV
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emitevén ™G SVUUOPE®ONG NG VOLTIAMOKNG Propnyoviog He OTOONTOTE HEAAOVTIKG
TEYVIKA, AETOVPYIKA 1] OIKOVOMIKG €PYOAEio Yio TN UEI®OTN TOV VOLTIAOK®OV EKTOUTMOV

aepimv Tov Beppoknmiov.

H Satpn Eexwvael pe €va stooymytkod yopoktipo. Kepdialo, GTO OTOI0 TEPLYpAPETAL
€V oLVTOUIO TO €peVVNTIKO TPOPANUE TOV TparypaTedeTOL I doTpiPr] Ko wapovsidlovTot ot

otoyol ka1 10 BewpnTikd mAaiclo TG €pevvag, kabmG kot TovileTow M TPWOTOTLTIO TNG

dtppnc.

210 debtEPO Kepaiaio TAPOLSIALETAL L0 OVAGKOTNOT TNG LITAPYovcos PiAtloypagiog
OYETIKA pe To gpevVNTIKO TPOPANUa Tov ££eTAl® KAHMG Kol Piol vAALGT TG OWKOVOUIKTG
Bewpiog yo 11 eEmTEPIKEG oKovouieg Kol TNV ecmtepikomoinon tovg (internalization of
externalities) péoo amnd pehétec, apBpa Kol EPYOCIES EPELVNTOV GYETIKA WE EVOEYOUEVQ
pétpa mov Ba PUmopPoVCOV VO GUVIEAEGOLV GOTN UEIWMON TOV EKTOUTAOV OEPIOV TOV
Oepuoxnmiov amd ™ vovtiMa. Enpovtiko Koppdrtt g PipAtoypaeiog amotelovv ot ekBEGELS
Kol ot ovoeopés Tov  Atebvodg Navtihokod Opyaviopod yuw v vioBémmon evodg
HEALOVTIKOD KOVOVIOTIKOD TANLIGIOV OVOPOPIKE LE TIG EKTOUTEG aepiwv Tov Beppoknmiov
amd ta mhoio, o1 0moieg TOPOVGIALOVY T SLAPOPO. TEYVIKE, AEITOVPYIKE KOl OYOPUKEVIPIKA
gpyaieia Tov mpoteivovTon amd T0 oVYKEKPIEVO Opyaviopd, aAld Kol TIG S1APOPES XDPES

Yo TNV entAvomn Tov TPoPANLATOC.

210 tpito Kepaiaio TAPOVOIALOVTOL KOl OVOADOVTIOL TO TEYVIKE, AEITOLPYIKE Kol
OYOPOUKEVIPIKA epyaleia TOV Exovv avamtuybel yio T HEl®ON TOV EKTOUTOV TOV 0EPI®V TOV
Beppoknmiov amod to mAoia: (1) o yediaotikoc Asiktne Evepyeioxnc Amodotikotnras (Energy
Efficiency Design Index - EEDI), (2) 1o XZyéowo Evepycioxa Amodotikig Aayeipions tov
IT).oiov (Ship Energy Efficiency Management Plan - SEEMP) kot o Aeitovpyikoc Aeiktng
Evepyeraxnc Amodotukomnrac (Energy Efficiency Operational Indicator — EEOI), (3) to
Noavtihiaxo Xootquo Ayoparwinocios Aikawudtwv Exmouncv (Maritime Emission Trading
Scheme - METS) kot (4) o diebvijc popog oto vavtitioxé kavoo (Global levy scheme on

marine bunker fuel).

To téropto kepdiaio mepthapPavetl ) pebodoroyio Tng Epevvog mov ypNGHoTOONKE
vy v ekndvnon g dwrpPrg. To Pacwkd pebodoroykd epyareio mov avamtdope yo ™

depevvnon tov mpobécewv g EAAVOKTNTNG VOULTIMOKNG Oyopds OVOQOPIKA E TO

16



PO PO TEYVIKEL, AEITOVPYIKE KOL OYOPOUKEVIPIKA LETPOL Y10, TNV AVIUETMTICT) TOV EKTOUTOV
aepiwv tov Beppoxnmiov amd to TAoia HTav £va EpMTNUATOAOYIO0, SOUNUEVO OVTME MOTE VO
LG TOpEYEL TANPOPOPIEG OYETIKA HE TO TPOPIA TMOV GUUUETEYOVIOV ETLYEPNCEWDV, TIG
YVOGELS KOl TIG OMOYELS TOVG GYETIKA e TO. O1APOPO TPOTEWVOUEVE HETPA. XTN GLVEYELD,
TopoVC1ALoVTol Kol EPUNVEDOVTOL TO. ATOTEAEGHOTA TNG OtypatoAnyiog Tov EAAnvoKTTOV
VOUTIMOK®OV ETYEPNOEOV CYETIKA HE T OAQOPO HETPOL YIOL TNV OVIUETOTICN TOV
eKmoundV aepiwv tov Beppoknmiov amd ta whioio. [dwitepn Eupaon diveTon 6T GLYKPITIKY
avOALON TOV OTACEMV KOl TPOKTIKOV TOV ETAPEWDV Tov dwyepilovtal d1apopeTikons
TOTOVG TAOI®V, ETUPELDOV JAPOPETIKOV HeYEB0LS, KABMG KOl ETAPEIDMV TOV KOTEXOVV TAOTN

SLPOPETIKNG NAIKING.

210 mweumTo KePaAlaio, YIVETOlL GUYKPUTIKN aSloA0yNon Twv Vo  OyOPUKEVIPIKAOV
UNYOVICU®V TEPIOPIGUOV TOV VOLTIMOKOV EKTOUTAOV TOV aepi®mv Tov Beppoknmiov: evog
d1ebBvoic eOpov TAVEO GTO KOVGWHO Kol €VOG GLUOTNHUOTOS OYOPOUTMANGING OIKOU®UAT®V
ekTouT®V and TN vavtiMo. Méoa and e SWOT (Strengths, Weaknesses, Opportunities,
Threats) avalvon, yivovtal @avepéc ot advVopiec Kol Ot gvkaipiec amd TV QUPUOYN TOV

Vo PETPOV.

To éxro kepdlaio yopiletar o dvo case studies. Xto mpdto uépoc, pe tn Pondeta evog
case study, mepdooue and tn Oewpic otnv TPaEn oe OTL aPopd otV aAVATTLEN EVOG
HUEALOVTIKOD KOVOVIGTIKOD TAOUGIOV Y10 TIC EKTOUTEC aepiwv Tov Bgppoknmiov and to TAoia.
Aoaupdvovtag vroyn ta Kprriplo Tov Oo TpEnel vor IKavoTolel T0 TANIG10 aVTd, GOUPOVO LLE
™™ Novtiwwekr, Emnuponr Ilpootaciag tov Ilepifdiroviog (MEPC), vy va eivon
OTOTEAECUOTIKO KOl OEOTMIOTO OVOQOPIKE HE TN UEIMON TOV EKTOUTOV aePi®V TOL
Oepuoknmiov amd ta mAolo, OAAGL KOl TO  10WATEPO YEMYPAPIKA KOl OTKOVOUIKO
YOPOKTNPLOTIKA TG Mecoyeiov, okiaypaenOnke éva HEAALOVTIKO KOVOVIGTIKO TAAIGLO Y1d T1G

ekmounég aepiov Tov Beppoknmiov amd ™ vouTAic Yo T GUYKEKPLEVN TEPLOYN.

To dedtepo péEPOg Tov Keporaiov mepthappavet éva case study, 6mov Tapovoidleton 1
TEPIMTOON HOG EAAMNVIKNG VOVTIAOKNG £Talpeiag, 1 onoio NTov 1 TPMT TAYKOSUIWS oL
é0ece oe gpappoyn eberovtikd tov EEOI og mévie vedtevkTa TAOIO TG, TPV Ol GYETIKES
deopevtikég amopdoelg Anedovv amd tov IMO. To cuykekpuévo case study mapovotdlet

wWwitepo evolapépov kabmg n andknon eunepiog pe | pebodoroyia tov EEOI Ba Mrav
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YPAOUN YO TIC VOLTIMOKEG €TOUPElES Kol To KPATn onuaiog otnv mpocmdbed toug va

BEATIOCOVV TNV EVEPYELNKT OTOSOTIKOTNTA TOV GTOAOV TOVC.

H dwtpifn ohoxinpodveral e T GUUTEPAGLOTA TNG EPELVAGS, TA OTOT0 TAPOVGLALOVY
Wwaitepo evolapépov dedopévov 6t1, oD Tpdceata (tov Iavovdpio tov 2013), vioBetOnke
N VTOYPEDTIKN EPUPUOYN TEXVIKAOV KOl AEITOVPYIKOV HETPOV Y10, TN UEIWMCN TOV EKTOUTDOV
aepiov tov Beppoknmiov omd T vavtimokn PBrounyavio kot 1 ovlnmmon etvar akoun
avoyyt. Ot andyelg kot mpobéoelg g EAANvOKkTNTNg vavtidakng Popnyovios tdve ota
TPOTEWVOUEVO UETPO TTapOoLGIAlovTal Kol avaADovIol Yoo Tp®TN Qopd, BEcelg ol omoieg
amoTeEAOVV KOOOPIOTIKO TOPAYOVTO YL TNV ETMTLUYN KOl OTOTEAEGUATIKY] EQOPUOYT TOV
HETPOV HEIMONG TOV VOTIMOK®V EKTOUTAOV. Agdopévov 0Tt €100 Bdpog Exet 000el amd ™
d1ebvn KovdTTOL OTNV OVATTTUEN TOV OYOPUKEVIPIKAOV EPYOAEI®V Y10 TOV TEPLOPIGUO TMV
eEKTOUTTAOV aepiov Tov Beppoknmiov amd ™ vavtidia, To cvumepdopato g £pevvos Ha
UTOpPOVGAV VO PMOTICOVV OPIGUEVES TAELPEC TOL TPOPAALLATOC KOl VO GUVEIGPEPOVY OTN
ocv{ntnon vy v vobéton evdg TEPPAALOVTIKA OMOTEAEGUATIKOD KOl OTKOVOUIKE
OOOOTIKOV OTKOVOUIKOD EPYOAEIOL YOl TNV OVTIUETMOMTION TOV EKTOUTAOV OEPI®V TOL

Bepuoxmmiov omd TV TOYKOGHUIN VOV TIALA.

H ouvelo@opa g Tapovoag Epeuvag

H odwrpiq oavt, péoo g Kataypoens, OmOTOTMOONG Kot Olepedhvnong Tov
Unyovicu®v mov o umopoHeay Vo GLVTEAECOVV GTOV TEPIOPIGUO TOV EKTOUTDOV TOV aepiwV
oV Beppoknmiov and ta wAoia, emryelpel va avadEiEeL Ko VoL ATOKOADWYEL TOL SVVOTE Kol TO.
TpoTé onueio Tov pETpov avtdv. Ewwotepa, 1o tpotdTume oTotyeia kKot 1 GVPPOAN TG
gpyaciog oty £PEuva TOV TOPAYOVI®OV Y10 TV OVTILETOTICT] TOV VOVTIMOKOV EKTTOUTOV

aepiov Tov Bgppoxnmiov apopovv ota akdAova:

e AvoaokomnOnke m vmbpyovca PipAoypapic kobdG kot ot oyxetikég Bewpieg mov
npoceyyilovv v  évvoln TV  eEMTEPIKOV  OWKOVOM®MV Kot TV  Hebodwv

ECMTEPIKOTOINGTG TOVC.

e 'Eywe 616kpion petald tov dlopopov TEXVIKOV, AEITOVPYIK®V Kol OIKOVOUK®OV LETPMOV

TOV TTPOTEIVOVTOL Y1aL T AVGT TOV PO PANUATOG.
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‘Eywve a&lodldoynon tov epyoreiov avtdv pe PACT CLYKEKPIUEVO KPLTHPLY, OTWS 1
TEPIPUALOVTIKT] TOVG OATOTELECUATIKOTNTO, 1] OIKOVOLIKT TOVG OOS0TIKOTNTA, 1) TOPOYN

KWV TP®V Y10 TEYVOAOYIKT OAAGYT) KO 1] TPOKTIKT) EPOPLOYT] TOVC.

2xed100TNKE VO HEAAOVTIKO KOVOVIOTIKO TAQIGIO Yo TIG EKTOUTES oepiwv TOL

Oeppoknmiov amd ™ d1ebvn vautihia oty Tepoyn g Mecoyeiov.

[MpaypatomomOnke extetapévn £pevva (TOCOTIKY| - GTATIOTIKY]) LUE EPOTNLATOAOYI0, GE
detypor 773 eEAMANVOKINTOV VOLTIMOKAOV ETYEPNCEQV, HEGH amd TN omoia, ENydnoay,
YL TPOTN POPA, CLUTEPAGLATO CYETIKE LLE TOV TPOTO OV AVIUETOTILEL 1| VOLTIAMOKN
Bounyovia, ovcwotikd 1 EAAnvOkTN™ vovtihiokn Bopnyavia, tv viobétmon tov
SPOP®Y TPOTEWVOUEVAOV TEXVIKDV, AEITOVPYIKOV KOl OYOPOKEVIPIKDOV £PYUAEI®V yla

TOV TEPLOPICUO TV EKTOUT®OV aepiwv Tov Beppoknmiov amd tov 6TOAO TNC.
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ABSTRACT

"External costs of greenhouse gas emissions from shipping: assessment and evaluation
of various instruments to internalize these costs"”. The title of the thesis gives in a few words
the tone of those examined in the following pages.

The issue of concern to this thesis is to investigate the appropriate technical,
operational and market-based instruments to address greenhouse gas emissions (GHG) from
ships. More specifically, the instruments analyzed and evaluated are: the Energy Efficiency
Design Index (EEDI), the Ship Energy Efficiency Management Plan (SEEMP), the
Maritime Emission Trading Scheme (METS) and the Global levy scheme on marine bunker
fuel.

This thesis is based on two axes: on the one hand, the mechanisms with GHG-
emissions reduction potential from ships are evaluated regarding: a) their environmental
effectiveness, b) their economic efficiency, c) their provision of incentives for technological
change and d) their practical implementation (qualitative research). On the other hand, an
extensive research was carried out (quantitative - statistical) with questionnaires to all
shipping companies operating in Greece, through which were obtained for the first time
conclusions about the way the shipping industry, essentially the Greek shipping industry,
faces the adoption of the various possible technical, operational and market-based

instruments for the reduction of GHG emissions from its fleet.

The results of this survey reflect the environmental behavior and practices regarding
the maritime GHG emissions of a representative part of the Greek shipping industry, as our
sample consists of shipping companies of various sizes, which are involved in various
sectors of the shipping industry. Given the size and importance of the Greek shipping
industry in the international maritime field, the results of this research present a special
significance, since they could be further analyzed and taken into account for the
achievement of the compliance of the shipping industry with any future technical,

operational or market-based instruments for the reduction of the GHG emissions from

shipping.
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Ke@alaio 1°: Ewcaywyn

1.1 To «patvéuevo tov Bepuoknmiovs

To «povépevo tov Beppoknmiov» eivar o puoikn dwdkocio, 1 omoia ETTPENEL GTN
M va dwatnpet ) Beppoxpacio c. H atpdceaipa g yng pe t ynuiky c0ctaomn mov £xet,
Aertovpyel OTOC éva YLAMVO 1 TAOGTIKO KOALUUO €VOC TEYVNTOV Ogppoknmiov mov
YPNOOTOOVY 01 AyPOTES. AQPNVEL TNV NAMOKT oKTVOPoAl Vo TEPAGEL TPOG TNV EMPAVELQ
™G YNG, GAAG dev a@nvel T YN aktvofoliio va @vyel Tpog To didotnpa, eKtdg and Eva
uépog e. 'Etol, dmwg cvpPaivel kot oty mepintmon evog Oepuoknmiov, n Oepuoxpacio

oTNV EMPAVELN TNG YNG Elvorl peyaAvTepT o’ 4Tt Ba jToy Y®PIc TV ATHOGPALPO.

To «pvowod eavopevo Tov Beppoknmiovy eEacparilel po péon Beppokpacio yo ™ yn
nepimov otovg 15°C (av dev vanpye 1 oLYKEKPIUEVN aTuOcPaLpa, N péon Beppokpacio Tng
Oa ftov mepinov —23°C). Tt @uoikhy atpdeapa, To pOA0 Tov KEAOUPTOC TO Tailovy
exkeivo To. oVOTATIKAL TOL €Yovv peYOAO pHoplakd Papog kot givor to "aépla TOL
Bepuoxnmion", 6mwg 10 d10&€ido tov GvOpaxa (CO,), to uebavio (CH4), ta O&cida tov
Aldtov (NOx), to 6lov Kot o1 XAwpiwuévol YopoyovavOpaxkes. To 610&eid1o tov dvOpoaka
KATEYEL TN LEPTIdA TOV AEOVTOG OGO apopd 610 PaBLd GUVEICPOPES TOV Y TNV EVIGYLOT TOL

eowopévov tov Beppoknmiov (IPCC Third Assessment Report - Climate Change 2001).

H ocvecdpevon tov aepiov avtdv otnv atudceoipa moydedel ) Bepudtnta g yns,
omw¢ mepimov ko €va Oegpuoxknmo  (‘porvopevo tov  OBeppoknmiov’).  H  avénuévn
CLYKEVIPMOOT] TOV OEPIMV OVTAOV OTNV ATUOCEPO ONUAIVEL HEYOAVTEPT GLYKPATNHOM
Oepudtrog oTov mAOVNTN, N Omolo HE TN GEPA NG 00MNyel oe o avénon g péomg
Bepuokpaciog e yNG, AL Kol avéEnomn S EKONAWONG S0POPOV KOPIKMOV QUIVOUEVOV

Ommg kataryides, TAnupdpeg ko Enpacia (Lu, et al., 2007).

H poaydaio adénon g atpoceoipikng poumavons Kat, Kopimwg, 1 cuveynsg Gvooog tng
péong Oepuoxpaciog tov TAAVAT, ©G Oomdppolo Tov "@awvopévov Tov Beppoknmiov”
KaO16TOOV avaykaio T ANYn dPACTIKOV HETPOV Y10 TNV OVTILETAOTIOT] TOL Pavopuévov. Ot
LEALOVTIKEG EMMTAOGELS OMO TIG KAWOATIKEG OAAOYEG OVOUEVETOL VO €lval TPOYHOTIKO

KOTOGTPOPIKES, EVM TO TPATO ATOTEAECILATO AO TNV LIEPOHEPLLAVOT TOV TAAVTTY £ivon oM
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opatd (dvodoc tng péong Bepuokpaciog Tov TAAVATYH, GvOd0G TG HEONG OTABUNG TNg
O0dlacoagc, aAloiwon Tov KMpotog 6Tmg to EEpovpe onuepa, epnuomoinon kpoatawv) (IPCC
Third Assessment Report - Climate Change 2001).

And 1o péoa tov 19°” audva, pe TV avamtuén Tov Pounyavikdv Koovidy, To QLUGTKO
eowvopevo tov Beppoknmiov €xet dratapaybel, S10TL 6TV ATUOGPAPO. KATOATYOUV OAQL TOL
VTOTPOIOVTO TOV KOAVCEMV TOV 0PLKTOV KOVGIH®V (Kupiog kdpBouvo kot TETPEANLD), TOV
omoimv yivetor gvpeia ypnomn. XZMUEPO TOAAEC avOpwTOYEVEIS OpaaTnPIOTHTES GLVTEAOVV
oTNV aOENCN TNG CLYKEVTPMOONS TOV aepiwv Tov Beppoknmiov Ko, akoAovOws, otnv avénon
™G vEpLOpNG akTvoBoAiog. AV TOYOEVETOL OO TNV ATULOCEOLPO, UE OTOTEAEGHO TNV
evioyvomn Tov PLOIKOV EAIVOUEVOL Tov Beppoknmiov. ZVvEmEwW TV Topomdve eivor M
dvodog TV HEc®V OEPLOKPOCIOV TOV TAOVNTH, Tov o0nYyel oe éva aféPoto péAAov
avaeoptkd pe 1o kKApa. H ovykévipoon tov agpiov tov Beppoknmiov oty atpoc@apo
avéavetalr Adym ¢ pdmAvVoNG NG aTHOCEOPAG Omd OITieC, OTMC TO KOVCOEPLOL TOV
eKTEUTOVY TOL péca UETaPOopds (10img Tt agpomidva), ot Prounyoviec ko ot otabuoi
Tapaymyng evépyewc. Emiong, to mpdPAnua evioydeTat omd TNV KATOGTPOPT TOV 000MV, T
omoio. e€ac@arilovv ™V 1coppoTio TOV KLPOTEPWV aepiwv Tov BOeppoknmiov otnv
aTHOGQAPO.  AVOALTIKA, Ol avOpOMIVEC OpacTNPOTNTEG OV EVIGXVOLV TO (PLGIKO

QovopEeVo Tov Beppoknmiov apopovv:

. 210V EVEPYELOKO TOPEN, GUUTEPIAAUPAVOUEVOV KOl TOV UETAPOPOV, TOL LE TN
XPNON OPLKTAV Kowcipmv gvfovovtar Y to 50% tov cuVOMKAOV ekmoundv. AT TIg
exkmounég avtég 1o 40% elvan 610&€id10 Tov avBpaxoa, evd To vrdrouro 10% amoteheiton
amo dAAa aépla pe Kopotepa to pebavio, To 6Lov kat to povoleido tov dvOpaxa.

. 2T ovvey Kol EKTETUPEVT] KOATOOTPOPY] TOV O06AV, AOY®D eKXEPOWOONG,
amoyilmong 1 KaoNS, TOL GUVEIGPEPOVY GTNV AvENoN TV aepiov Tov Bgproknmiov
Kkatd 15%. To d10&eidio tov avBpaka amoterel To 10%, evad 1 kadon £xel emmaAéov ¢
amotélecpo TV mapaymyn vrofewiov tov al®dtov, povolewiov Tov AvOpoko Kot
pebaviov, mov anotehovv 10 VOO 5%.

. Xmv  mopayoyn Kot ypNon  OLVOETIKAOV  NUIKOV  0V6lRV, On®OC Ol

yAopoeBopdvOpoakec 1 ta halons.
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. 2V EVTOTIKN YempPYio Kol KTnvotpo@ia, mov evbdvetar Yo 10 15% twv
EKTOUTT®V, He Kupdtepa aépla 10 peBAvio, to voeido Tov aldtov Kot To 610&€id10

OV GvOpoaKaL.

Ymhpyovv d1dQopeg myEg amd TIS OMOieg UmopovUE vo Tapovpe evépyela. Ot mnyég
yopiovtar oe dvo peydAeg koTNyopies: TG OVOVEDOUES KOL TIC UN OVOVEDGCUULES.
Avavewoiueg TNyEG EVEPYEWNG EIVAL QVTEG TOL UTOPOVUE VO TIS YPTCLOTOMGOVHE VA KOt
Eava yopig vo vapyel mepintmon eEavtinong tovs. Ilopadelypato avavedoymv mymv
elval  nAokn evépyela, n OOAKY], 1 YE®OEPUIKY Ko | VOPONAEKTPIKY|. Mny avovewoiues
Tnyég evépyelag eivon ekeiveg, ol omoieg oev umopovv va avave®wBoiv e GHVIOUO YPOVIKO
dwotnua. Tig pun avavedoULES TNYES EVEPYELNG OTOTEAOVV T 0pvKTO. Kawaiua. "Exovv avt
NV ovouacio, Yt oynuaticTnKay Tpvy omd EKATOUUDPLN XPOVIO GTO £YKOTA TNG YNNG OTOV
QLTA/OEvTpa Ko {DO KATATAAKOOMKOY 0o YOI Kot TETPES, OOV, AOY® TNG TEGNS KoL TNG

VYNNG Beprokpaciag, LETUTPATNKAV GE TETPELALO, KOPLOVVO 1 PVOIKO 0EPILO.

Kd&be ypovo 10 16000vapo 10 dioekatoppvpiov TOVeOV KApPBOLVOL KOTOVOADVETAL 0T
¢ evépyewa. Ilepimov 40% amd avty v mocotnta Paciletor oto metpélato, v pall pe
10 KépPovvo kot tO QUOKO aépo  @TAVOoLV TO 90% 1TNG OULVOMKNG EVEPYEWKNG
Katovaioonc.  H onuoviikn oAloyn oto evepyelokd TOMIO MTOV OMOTEAEGUO 1TNG
Blounyovikng emovactaong, oAAG Kor g avénong tov mAnbuvopov. O wayKOGHOG
TAnBvondg tputhacidotnke oty mepiodo 1859 - 1970, evd m xotd KEQOAN ypNom
Bropmyavikng evépyelag wkocamiaciaotnke (Environmental Protection Agency, 2007). H
KOTA KEQPAAN Katovoun, PEPaia, g evépyelog dapépel ToAD and yopa oe yopo. Koatd
HEGO OpO, Ol KATOIKOL TMV OVETTLYUEVOV YOPAOV YPNOUOTOWVV 6 QOpES MEPIGGOTEPO

TETPEAALO OO TOVG KOTOIKOVG TMV OVATTUGGOUEVMV YOPOV.

ATOTEAEGOL TG EVIOTIKNG KATOVOAMONG TOV OPLKTIMOV KOVGIUWOV TIS TEAELTOLES
deKaetieg etvon 1 KatakOpven avénon g cvykévipwons dwEewiov tov dvOpaxko otV
atpooeapa.  EZopeova pe to World Institute (Brown, 2000), v mepiodo 1960 - 2000 ot
exkmoumég 610&e1dionv tov dvBpaka avéndnkav kotd 17%. Kotd péco 6po, to péco dropo
oToV KOGpo ekméumel 4 tdvoug d10&ediov tov dvBpaka to ypdvo. Tlapdia avtd, ot eKTopTEg
ot Bopewa Apepikn ayyiCovv tovg 19 tovoug avd dropo, oniadn 5 gopég eni 10 péco 6po

kot 10 popéc emi 10 p€co Opo TV avamTLOCOUEVOV YOPp®V. H peAloviiky kotdotoon
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yiveTon akoun mo avnovyntikn aeol OAa deltyvouv 6Tt Ba Exovpe TEpUTEP® AVENCT TOV

, r . ’ r r 1 . r . J J
PLOLOV KOTAVAAWGNG OPLKTAOV KOVGIL®V T ETOUEVO XPOVIL-, VA HOVO Eva KPS TOGOGTO
and v avénomn ¢ evepyelnkng katavaiwong Oo kKaAveBel amd avovedolueg mnyEG

EVEPYELOG.

1.2 Ot OUVETTELES TOU «PALVOUEVOU TOU OpUoKNTIiOUX»

AvTéc paivovtal GToV o KAT® TivoKoL:

[Tivaxag 1: Ot cuvéneieg Tov povopévov tov Beppoknmiov

(o) To apyd amoTéEAEGA TOL «POVOUEVOL TOV Beproknmiov» eivan y avénen thys uéong
Ocpuorpacios tov aépa xovra oty empavela tqs yys. H emidpaon avt) &xet
dwmiotmdel oM, my. Yo to dtdotnua 1880-1988 vafpye o avénon g 1aéng TtV
0,7°C, evd 1 dexaetio Tov 90 Nrav n mo Ogpuf and tdTE TOL VAAPYOVY UETPAGEIS TG
Oepuoxpacioc g yne. H AwxvBepvnrikr] Emirpom v 11 kMUOTOAOYIKES OAAAYEG
(International Panel on Climate Change - IPCC) vroldyioe 611 1 Oeppokpacio g yng Oa
avénbdei and 3°C dwc 6°C ta endueva 100 ypovia. Alla povtéra mpofrémovy ot uéypt 1o
2050 (xpovida mov 10 O10&eido tovV AvOpaka Ba OmAaciacHel otnv atpudoEUp, oV
ocvveyleoBovv ot onuepwvoi pvBuoil EkAvong tov), n néon Beppokpacio o avEnbel péypt

kot 5,5°C.

(B) To devtepo onuavtikdtepo amotérecuo Ba sivar g avodos ths uéons etabuns twv
Oalacomv, Moyw S106ToANG ToL vepol (3/4 tng empdvelag g YNg KAAVTTETOL 0o
Bdlacca) Kot AOY® TOV AMMOGYLOL TOV OOVIKOV Thyov TG oteplis kot g ['potkavdioc.
Ta tehevtaio 100 gpdvia Exer MO avéPer  otdOun g BdAaccag péxpt 25 ekaTooTd.
mv tedevtaio «Bepuny mepiodo ™G yng, mpwv mepimov 120000 ypovie, Omov 1
Bepuokpacio Nrav Katd 2 Pabuovc mapardve amd T onpepvn,  BdAacca NTov KoTd 5
¢wg 7 pétpa vymAotepa amd onuepa. Apa, mob Ba pBdoel  6tdOuUN TG BdAAGGAS v T

Bepuokpacio ta emdpeva ypovia avéPet éotm ko 2 Babuovs; Etot, Ba £yovpe kdto amd

! To péyebog tov evepyelakod mpoPAfpatog mov Ba cvuvavticovps 6to péAhov pmopsi vo gavei omd Tig
mpoPAéyelg Yo v adénon tov maykoopov mAnducpod. O Opyaviopds Hvopéveov E6vav vroAoyilel 6t o
mANBucpdg Ba prdoet Tepimov ta 8 dioekatoppvplo péxpt To 2025, Agdopévng Kat g avamTuéng Tov Aydtepo
OVETTUYHLEVOV YOPDOV, 1 KOTAKOPLOT 0OENCT] TOV EVEPYELONKMV ovayKadV Ba £lvol avamOeuk.
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™ 0Ghacoo TOAAEG onuepIVEG TTEPLOYEG OTEPLAS, OTMG Ta HeydAa Kot evpopa AéATa TV
TOTAPAV, Ta YOUNAG vnowd tov Eipnvikov, moArég mapabardcoieg morelg onwg n Néa
Y opkn, to Maidut, to Aovdivo, o Tokwo, n Zaykdn, n Boupdn, to Mrovévog Apeg kot

GAAES.

(v) To tpito onpavtikd omotédespa Oa elvar y uetafoil Tov Kiypatikwv {ovav, KHplo
TV (ovav PBpoyng, M omoia yevikd Oa avénbel Adym g avénong g eatpiong Tov
vepov, Myo avénong g Beppoxpaciag. Kot avty n petafoin €xel fon apyicel va
yivetal avTiAnmt) o TeEAevTain xpovia. Ze meproyéc Tov B. nuoeaipiov £xovv evrabei ot
Bpoyés, evd MoON amd N Oekoetion Tov 60 mopatnpeitor po otadlokn peimon TV
BPoyomTMOGEMV GE VTOTPOTIKEG KO TPOTIKEG TEPLOYES. TO YOPOUKTNPIGTIKOTEPO AVTNG TNG
oAayng elval to évrova Koipikd @owvopeva. Omov emkpatovv Enpocieg, avtég
evietvovtal. Omov emikpatovv Ppoyés, autéc TaAl Toipvouy Tn HOpeN Kotoyldwv Kot
«Beopmvidvy (LeYEAEG TOGOTNTEC VEPOV GE LUKPO YPOVIKO OAOTNUA), LLE OTTOTEAEGILA TIG
TANUUOPEG Ko KaTaoTpoPés. To 1010 kot pe tor yrovio Ko tov toyetd. Ot Tupmveg, ot
KUKADVEC Kol o1 avepoBvelieg Ba eppaviovrar OA0 Kol Mo cLVE pe HEYOADTEPEG

TaYOTNTEC KO PUOIKE e KOTAGTPOPIKOTEPO OTMOTEAECLLATAL.

1.3 HumepOépuavon tov mAavntn kat oL TpoBAEYELS TOV KALUATOG

H vrepBéppavon tov mhavim avagépetal oty avénon g puéong Beppokpaciog e
ATULOGPAIPOG KO TV OKEVAOV NG I'M¢ ko v mpofAemoO ey cuvE o TG abHENGNS VTG,
Ta tehevtaion 100 ypdévia, n péon OBepupokpacio otnv empdvela g I'mg avéndnke katd
nepimov 0,8°C pe mepimov ta 6v0 tpita g avdénong va cvpPaivouv Tic Televtaieg TpeLg
dexaetieg (America's Climate Choices, 2011). H vrepbéppavon 610 KAPOTIKO GOOTNHA
gtvon adtopeePrntn kot ot emotnpoves eppaviCoviar wdve and to 90% ociyovpot 41t 0
LEYOADTEPO HEPOC TNG OPEIAETAL OTNV QVENCT] TOV GLYKEVIPMOGE®MV TOV 0EPI®V TOV
Bepuoknmiov mov mapdyovrol and TG avOpOTIVES dPACTNPLOTNTEG KOl EMOEWVMOVETOL OO
mv amoyilwon Tov dacdv Kot Ty avénuévn kavorn opuktdv Kevoipev (Intergovernmental

Panel on Climate Change, 2007; America's Climate Choices, 2010).

Ot mpoPréyelg tov kAipatog cvvoyilovion otnv 4" ékbeon afordynong (Fourth
Assessment Report - AR4) tov 2007 tov AwkvBepvntikov Ildved yio tqv AAAayr tov
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Khipatog (International Panel on Climate Change - IPCC, 20072, v éxeon aut
ava@épeTol OTL, KOTA TN Owdpkeld Tov 21lov awwva, M moykoouo Oeppokpacio Tng
empdvelag tov mlovntn eivar mbovo va avénbel mepartépm amd 1.1 o 2.9°C.  Avtd
COUP®VO PUE Eva GEVAPLO HE TIC YounAdTEpeg exmopuméc kot omd 02.04 £wc 06.04°C yia to
oevaplo pe to vynAdtepo onueio tov ekmoundv (Meehl et al.,, 2007). To edpog tov
EKTNOEDV aVTOV av&dvel amd TN ¥pNon HOVIEA®V He Ol0QOPETIKY evoicOncia oTig

OVLYKEVIPOOELS aepimwv Tov Beppoknmiov (Meehl et al., 2007).

H avénon g Bepprokpaciog tov TAavAT OVOUEVETOL VO TPOKAAEGEL Lol (VOO0 OTN)
péon otabun g OdAaccog Kot po 0AAOYT) OTNV TOGOTNTO KOl T CLUYVOTNTA T®V
Bpoyomtdoemy, kabnhg Kot o mhavny enéktact Tov vrotpomikdy epnuwv (Coto-Millan, et
al, 2010). H vrepOépuavon avapévetar vo givarl 1oyvpotepn oty ApKTikn Kot 0o cuvdéetal
pe TN ovveILOUEV LITOXDPNOT TOV TAYETOVAOV Kot TOV Baddcciov mayov. Alheg mbaveg
EMITAOCELG TNG aENOMG TG Oeprokpaciog Teplapfavouy T cuxvOTEPT ELPAVIOT aKPOi®V
KOIPIKOV Qavouéveav, 0T Kavomves, Enpaciec kol £vioveg Ppoyomtdcels, eEapavion
€OV AOY® TV petafoAdv ¢ Oeppokpaciag kol aAAayEC oty amddocn TOV
kaAMepyewwv. H avénon g Beppoxpaciog kot ol oyxetikég aliayég o dapépovy amd
neployn o€ mepoyn avd v venio (Solomon et al., 2007). Mo avénon 4°C otnv
Oepuoxpacio Tov TAavin glvon THavo vo vrepPel Ta Opla TS avOPOTIVIG TPOGAPUOYNG GE
TOAMG LEPN TOL KOGUOL, &VM To OPLL TPOCOPUOYNS YO TO (QPLOIKA cvoTHuato Oa
EemepaoToVV o€ pHeydAo Pabud oe OA0 TOV KOGHO. XVVET®MG, TO. OIKOGLOTHUOTA OO TO

omoia e€aptdror n avBpdmvny emPiomon dev Ba dtotnpnbovV OTMC ivar oriLePOL.

O meplocotepeg ympeg eivar ovuPoridpeva pépn g «ZouPaong IMiaicio tov
Opyaviopod Hvopévov EBvov yua v Khpatiky Aloyn» (UNFCCC), g omoiag o
AmMOTEPOS OTOXOG €lvar 1 mPOANYN TV “emikivovvev" avBpomoyevov aepiov  mov
npokaAoOv v KAatikny odlayr. Ta pépn g UNFCCC éyovv viobBetmoet éva pdopa
TOAMTIKOV 7OV OMOCKOTEl o1 pelwon Tov ekmoundv tov oagpiov tov Beppokmmiov
(UNFCCC, 2005) kat otnv vopondnon tng mpocoproyng Tov TAoViTH 6TV VIEphEpravon
tov (Adger, et al., 2007). Ta puépn e UNFCCC cvpupdvnoay 0Tt amoutohvTol onuavTikeg

2 To AwxvBepvnticd TTavek yia v Adoyn tov KAipotog givon pior emotnpoviky SakvBepvntikn emtpon
vd v aryida Tov Opyavicpov Hvopéveov EBvav, g omoiag okomdg eivar 1 a&l0A0yNon TG EMGTNHOVIKAG
YVOOTIKNG PAong Kot Tov gpeuvedv mov dteEdyovtor Yo T UEAETN TOV KAMPOTIK®V aAlaydv. H emitpomn
a&loroyel, emiongc, TG GUVETELEG TOV KALOTIKGOV HETAROAMY mOL TTpoépyovtal and avBpmmivn dpactnprotra,
HLEAETDOVTOG TOOVEG TOMTIKES KoL OPAGELS Y10l TV OVTYLETAOTION TOV EVOEYOLEVOV KIVOOVDV.
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uewwoelg tov ekmopnov (UNFCCC, 2011) kot 6ti 1 peAlovtikn vaepBéppuaven tov mlavitn
Oa mpémel va meplopiotel og pia avénon katw and 2,0°C oe oyxéon pe 10 Tpo-Pfropnyovikd

eninedo.

Ot avaivoelg tov [poypaupatog twv Hvouéveov EBvav yia to Tepidrrov (UNEP,
2011) kot tov Atebvoive Opyaviopov Evépyelog (IEA, 2011) tov 2011 vrodeikviovy 6Tt ot
TPEYOVOEG TPOSTADEIEG Y10 TN UEIMOT TOV EKTOUTMOV UTOPEL va. €lvol OVETOPKELS Yoo TNV

emitevén tov o160V ™ UNFCCC 1o o ovénon g tééng tov 2°C 1o moAv.

1.4 H Awaxnpvén tov Pio yia 61e6v) ovvepyaoia

O emotpoveg ftav awtol mov Tpafnéav Tpmtol T 01EfVI] TPOosOoYY| OTIC AMEINEG TTOV
0étel  vepBEpuavon Tov TAavn. H 6uyKévipwon amodeKTIKOV GTOXEIMV OTIC OEKETIEG
tov 1960 ko tov 1970, 611 01 GLYKEVIPDGELS d0EEWBIOL TOL AVOpOKO GTNV ATUOCPOLPO.
avEAvVoVTOV JPKMG, 00NYNOCAV OPYIKA TOVS KAUOTOAOYOUS Kol GAAOVLG ETICTNLOVES Vol
TESOLV Yo Opdon. XPeWoTNKE, OLMS, VO TEPAGOVYV TOAAG YPOVIL Y10 VO AvVTOTOKPIOEL Ko

n 01eBvng Koot TOL.

To 1988, dnmovpyndnke éva AwokvBepvntikd Ildvel yioo v Khpotikry AArayn, to
Intergovernmental Panel on Climate Change (IPCC) and tov ITaykéouio MetepemAoyiko
Opyaviouo kot to Iepiparrovtikd [Ipoypappa tov Hvouévov EOvov (UNEP). To IPCC
eEédwoe o tpotn €kbeon to 1990 mov avravakiovoe Tig andyelg 400 emotuoévev. H
éxBeom vroompile 0TL N VIEPBEPLLAVOT TOV TAOVITN NTAV YEYOVOS KO TAPOTPVVE Vo, YiveL

KATL YU awTo.

Ta mopicpota TV eUmEPOYVOUOVOV OONGAV TIG KUPBEPVACELS Vo ONUOVPYHNCOVY TN
2opupaon — [Miaicio tov Hvopéveov EBvav yio v Khpotikn AAlayn (UNFCCC), n onoia
Ntav étoun mpog vmoypaen ot Atdokeyn tov Hvopévov EOvav yuo o Ilepifdriov kot
mv Avamtuén — mepocdtepo Yvmwotn og M «Zvvavinon Kopveng mg I'meo» (Earth Summit)
oto Pio vte TClavépo (Rio Declaration on Environment and Development, 1992)
(ITapapmua 6). H Awxnpvén tov Pio éhaPe yopa to 1992 xor mepropPdvet, peta&y
A oV, TG axoiovbeg apyés, ol omoieg divovv Eupacn otnv avdykn yio oebvi cuvepyaocia

oe mepParloviikd Oépara:
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«Ta kpdtn £xovyv ... ... T0 KLPIoPYO SIKOUMUN VO EKUETAALEDOVTAL TOVS TOPOLS TOVG
COLPOVO UE TIC TEPPUALOVTIKEG KOl AVATTUEIOKES TOAMTIKEG TOVS KOt TNV €vOHVN
va Eao@aAilovy OTL dPASTNPLOTNTES OV LAYOVTIOL TN JIKO0d0Gia 1 TOV EAeYYO

TOVG 0V TPOKOAOVV PAGPN oto TepPailov aAlwv kpatmvy (Apyr No2).

«Ta kpatn péAN ovvepydlovtar pe mvedUo TOYKOGUING OCLVEPYOSIOG Yol TN
dlTPNoN, TPOCTAGIN KOl OTOKATAGTAOT] TNG LYEING Kol TNG OKEPAIOTNTOS TV
owoovoTNuatwv ™ Imc. Adym g SQOpeTIKNG GLUPOANG OTNV TAYKOGLULO
vrofaduion tov mEPPEALOVTOG, TA KPATN £XOVV KOWEG OAAG S10POPOTOINUEVEG,
onAadn peyardtepeg evBoveg. Ot avertuyuéveg yopeg avayvopilovv v gvBdvn
oL PEPOVV Yo TN 01EBvN emdimEN g PLOGYNG AvVATTUENG €V OYEL TOV TEGE®V
oL B£TOVV 01 KOW®VIES Y10l TO TAYKOGHO TEPPAAAOV Kol TV TEYVOAOYIDV KO TV

YPNUATOOOTIKMOV TOpwV oL dtafétovvy (Apyn No7).

«Ta kpdtn Bo mpémel vor cuvepyalovTot yio TV eVioyLoN TG EVOOYEVOLS OVATTUENG
TV OLVOTOTNTAOV Y10, TNV AEWPOPO AVATTLEN HECH TNG PEATIOONG TNG EMOTNHOVIKNG
KOTOVONGONG, LECH TNG AVIOAAONYNG EMCTLOVIK®V KOl TEXVOAOYIKAOV YVMOCEMV Kol
HE TNV evioyvon TG avantuéng, TG TPOGUPHOYNG, TNG S1AO00NS Kol TNG LETOPOPAG
TEYVOAOYLDV, GUUTEPIAAUPBOVOUEVAOV KOl TOV VE®V KOl KOVOTOU®V TEYVOAOYLOVY

(Apyq No9).

1.5 H avTiuetwmion tn¢ kKALUATIKNG aAAayn¢

1.5.1 H évvota g KMUOTIKNG 0AAaYNG

ATd TV 0KOVOUIKT] GKOTILd, Ol ovOpwmoyevelg ekmounég agpimv tov Beppoknmiov mov

TPOKOAODV TNV KMPOTIKT) OAAOYN amoTEAOVV 'eEmTEPIKES OKovopied', 'eémtepkd kdoTOC
7oV €MPAPVVEL TNV TOWOTNTA TOV AP OO TNV TOPAYWYN AyaddV Kot VINPESIOV. ZOUPOVOL
ue tov Stern (2006), "n kKAMpoTiK) oAAGyn OTOTEAEL ML HOVOSIKY) TPOKANGN Yoo TNV

OIKOVOUIKY] EMOTAUN: €lval TO KAADTEPO TOPAOELYLO OTOTLYIOG TV OVVALE®DY TNG OYOPUS

7OV €YOVLLE O€L TOTE".

OV KOAEITOL VO, OVTIHETOTIGEL O TAAVNTNG.

H Aoy alloyn anotehel ofjuepa ™ peyodlvtepn icwe, mepifariovtikny mpdkinon
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OPVKTAOV KOLGIH®V £XEL WG OMOTEAEGHA TIC EKTOUTES aepiwv OT®G To peBAvIo, 10 d10&eidto
TOV AvOpaKo KoL YEVIKA TV AeYOUEVDV aepiov Tov Beppoknmiov, Ta omoio GLVTEAODY GTNV

ATUOGPAIPIKY pOTaVen Kot cuufdiiovy otnv kKhpotikny aAiayn (Russell, 2007).

H rxhiponixn aAlayn eivor n petofoAr Tov maykOCUIOV KMUOTOG Ko, €01KOTEPA Ol
HETAPOAEG TOV UETEMPOAOYIKOV GLVONK®MV, Ol OTOiEC €KTEIVOVTOL GE MEYAAN YPOVIKY
KMpoka. Tétotov Tomov petaforéc meplapPévovy GTOTIGTIKE CNUAVTIKEG OIOKVUAVGELS OOG
TPOG TN UECT] KATAGTOON TOV KAIUATOG 1 TN HETAPANTOTNTA TOV, OV eKTEIVOVTOL GE PAB0G
YPOVOL OEKAETIOV 1 KOl TEPIGGOTEP®V aKOUa €T®OV. O1 KAMUOTIKEG ahAayég opeilovTon o€
QLOIKEG dladKaciec, KabBmg Kot o€ avOpOTIVES dPACTNPIOTNTEG UE EMMTMOGELS GTO KA,
OT®G 1) TPOTOTTOINGN NG 6VVOEOTG TG aTUdOGPapas. Xtn ZopuPacn-ITAaicio tov Hvouévav
Ebvov yuo tic Khapotikég Metaporéc (United Nations Framework Convention on Climate
Change - UNFCCC), n kMpotikr] aldayn opileton £101kOTEPE 0O 1 LETAPOAY GTO KA TTOVL
opeiletar dueca M EQUEcO o€ avBpOTIVES dpacTNPlOTNTES, Olakpivovtag tov 6po amd TV

"Klpatikn uetofAntornro mov €xel puoikd aitio (UNFCCC, 1992).

1.5.2 To Ipwtdxorro tov Kidto ko p ZovOnxn g Komeyydyng

To Béua g datpPng pog eivol T060 CNUAVTIKO EQOCOV OGYOAEITAL LE TNV KALOTIKN
aAAOYY], TOL 0VTMG 1 AAA®G amoTELEL KEVTPIKO dEova TG dovAeldg Tov Hvopévov Edvov,
uéoa omd ™ ZouPoocn tov Hvopévov EBvav yo v khpotikny aAlayr (United Nations
Framework Convention on Climate Change - UNFCCC). Avtq £xel 0écel g otdH0 TV
“otabeponoinon” TV cLYKEVIpOoE®Y agpimv Tov Begppoknmiov (Greenhouse Gases) otnv
aTHOCOUPO G€ EMIMEDO TETO10 OV Bl epumdOIe TNV eMKivOLVN avBpOTOYEVT] OAANAETIOpOIOT
ne o Kupatikd cvotuo (UNFCCC, 2011). Enueio otabud yioo TV KOTOTOAEUNGT TNG
vrepBéppovong v mAavitn ouvictd to Ipwtokolio Tov Kidro, 10 omoio 0€tet
JECUEVTIKOVC KOl TOGOTIKOTOMUEVOLG oTOYovg Y 37 Propnyovikés YOpes Kot TNV
Evpomnaikny ‘Evoon ywo peiowon tov cUVOMKAOV EKTOUTOV TOLG aepiwv Tov Beppoknmiov

Kotd 5,2% 10 2012 o€ oyxéon pe ti¢ ekmounég tov 1990 (Kyoto Protocol, 1990).

To "TIpwtokoriro tov Ki6to", 10 omoio té0nke og woy0 v 21n Maprtiov 1994, aroteiet
MV TPAOTN TPOSTABELD Vo AVTILETOMIOTEL TO TPOPANUA TNG KAATIKNG AAAOyNS evioia GE

Oebvéc emimedo. Oa pmopovoe va Bewpnbel wg emtvyia M emkdpwon tov ond 37
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Brounyavikég ympeg kot v Evponaikny ‘Evoon, yio cuykekpylévn HEIOON TOV EKTOUTMOV
toug (UNFCCC, 1997). Qotdc0, eivor yeyovog 0Tt peydreg PBlopmyavikés, oAAd kot
OVOTTTUCOOUEVEG YOPES, OTtg ot Hvopéveg TMoMteleg - vrevBuveg yia 10 36% tv pumtov
nov ekmépmovtal and Tig Propnyovikég xopes - n Kiva, n Bpaliiia kot Ivéia apviniay ™
CLUUETOYN TOVLG Kol TNV emkvpwon tov Ilpwtokdiiov. Ot ydpeg 7OV OEGUEVEL TO
[Ipwtoxoiro, ag onuelwbel Tt givar vevBuves povo Yo 10 30% TOV GUVOAIKMOV EKTOUTAOV.
H mo nave domictmon motedm ot meplopilel dpapatikd Tig 0moteg Betucés eelilelc amd ™
0éon oe oy tov IlpwtokdArov tov Kidto ko x0b10TA TIG TPOTEWOUEVES TEPIKOTESG

avemapkeic va amotpéyouv 1 va kabvotepricovv v khuatiky aAiayn (UNFCCC, 2011).

H mo npoceatn ZvvlOikn tns Komeyyayns (Copenhagen Accord, 2009), av kot dev
elval 'vopukd OeGUEVLTIKN' Yoo TIS YDOPEG TOL TNV EMKLPOGOAV, LIOYPOUuilel ott "pia
SLVOUIKT) TOMTIKN TPETEL VO EPOPUOCTEL GUECOH Y10l TNV KOTOTOAEUNON TNG KAUOTIKNG
aAAayng copepmva pe v apyn (tov Hvopévav EBvav) yio kotvég aldd dtopopomompéveg
evBvveg kan avtiotoyo wavottes”" (Ilapapmua 6). Avayvopilel 6t "amortovvton Pabiég
HELDOELS OTIC GLUVOAIKEG EKTOUTEG TO GLVTOUOTEPO ovvatd". Me v apyn tov Hvouévev
EOvov yio «kowég oAb Sopopomompéves €vBhveg Kol ovTiGTOYO  IKOVOTNTECDY,
emPePoardveTon N avdykn vy kown Opdon OA®V TV €0vdV Yoo TOV TEPLOPICUO TOV
eKToUTOV aepiwv Tov Bepuoxmmiov. Idaitepn onuacio divetol, ®oT0G0, 6TO YEYOVOG OTL O1
O TAOVGIEG Kol PLOUNYOVIKG OVETTUYUEVES XDPES £Y0LV GLUPAAAEL o€ TOAAATAGG10 Pabuod
OoTNV KMUOTIKY] 0AAOYT) GE OYEOT LE TI OVOTTUGGOUEVEC. AKOUN, OTL £(0LV UEYOADTEPT
duvaToTNTOL VO LIOOETHCOLY KOl VO EQPUPUOCOVYV OMOTEAECUOTIKEG TOMTIKEC Yol TNV
KOTOTOAEUN O NG KAMUOTIKNG OAAAYG GE OYE0N UE TIS OVOTTUCCOUEVEG YMPES TOV OEV

dwafétovv avaroyo oyedacuo Kot TOPOVE.

1.6 H avTIUETWTLON TWV EKTOUTIWV aeplwV Tov Oepuoknmiov amod Ta mAoia

To evdwpépov g d1eBvoic vauTiMakg KovotnTog o TeEAevtaio ypdvia £xel oTpapet
oTN UEIMON TOV VOLTIMOK®V EKTOUTOV agpimv Tov Beppokmmiov kot 6t Peitioon g
EVEPYELNKNG amodoong tov mhoiowv. H otpogn avt mpog pio pHelopévr GUUUETOYY TG
VOUTIAOG OTIG TOYKOGUIEG EKTOUTEG oepiov Tov Beppoknmiov eivol omotéAecpa G

Aebvovg Xuvinkng tov Hvopévov Ebvav yio v Khpotwkry Aoyl (United Nations
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Framework Convention on Climate Change - UNFCCC) kot tov Xvvedpuicewv e Me
avTéG avayvopiletar N avaykn yo dueon dpacTikn peiwon Tov diebvav ekmopunmdv aepiomv
0V OepUOKNTIOL TO GULVTOHOTEPO SLVATO TPOKEWWEVOD VO amOPELYOOVV GUVETELES 1N

AVOCSTPEYILEG, TOGO Y10 TO KAHOTIKO cOGTNHO, OGO Kol Yo ToV AvOpwmo.

Toco péoa amd to "llpwtdékorro tov Kidto" 6co kor oamd 1t "Xvpeovio g
Komeyyaync", ov ekmounéc aepimwv tov Beppoxknmiov amd 1t vavtidio Kol TV ogpomloio.
avtipetoniloviot Eexmplotd pe TPOTO OPOPETIKO Ge oyéomn Ue TG Propmyavieg g Enpac.
Avto kupiog Aoym "EAdewyng aldmoTOV OEOOUEVOV Yo TIC EKTOUTEG TOLG OAAG Ko
AOVVOLIOG CUHEOVIOG HETAED TOV YOPOV Yo ToV KaBopIoud TS VBHVIG TOV EKTOUTOV
ava xopa". Xopeova pe ) "Zovonkn tov Hvopévov EBvav", o meploptoploc tov eKmopnov
aepiov tov Beppoxnmiov amd Tig Prounyavieg avtég mpémer va emtevydel "uéca amd To
Aebviy Navtimokd Opyoavicpd (International Maritime Organization - IMO) kot o Awefvi
Opyaviopd Agpomroiog (International Civil Aviation Organization - ICAO) yw 1
VOuTIMOKY Kot agpomopikny Prounyavia, avtictorya". Teyovog eivor 611 o Aebvrg
Novtihokdg Opyaviepdg (IMO), pomg tov Tavovdpio tov 2013, katdeepe va €pbel oe
KATO1 GLUEMVIO Y10 TNV VITOYPEDTIKN EPAPULOYN EVOG KAVOVIGTIKOD TANIGIOL Yo TN peimon
TOV EKTOUT®V aepiwv Tov Beppoknmiov amd ta mhoia. IIpdcbeta, n avénon tov debvoug
oTOAOV £YOVV 0ONYNOEL GTNV ALENUEVN CUUUETOYN TNG VOVTIMOG OTIG TOYKOCUIESG EKTTOUTES
aepiov tov Beppoknmiov, n omoio avapéveror va avénbel axdoun meplocdOTEPO T EMOUEVA
POV AOY® TG TtpoPAemopevng avénong tov eumopiov, av dev ANeOovv OpacTiKd HETPO

ofuepa Ko apov Eemepaotel N Tpéyovoa maykdouia kpion (2008 - ).

A&ilel va onuetmom 6@ OTL, Topd TNV avéNTiKn ToVg mopeio Ta. TEAELTALN XPOVIA, Ol
ONUEPVEG EKTTOUTTESG ogpimV Tov Beppoknmiov amd ) vauTidiokn Bropunyovia oev aroteiody
al100NUEIMTO TOPAYOVTO. TV TOYKOOUIOV EKTOUTMV: OvEpYovTal mepimov oto 2,7% twv
cuvolkdv maykocpov ekmopunodv (Second IMO Study, 2009). H vovtidia, GAworte,
amotehel TO MO €vEPYEOKE AOOOTIKO KOl TEPPOALOVTIIKE PIMKO LEGO PETAPOPAS, 0LPOV
petapepel move amd 10 90% 10V TayKOGUIOV EUTOPION, EVE Ol EKTOUTES TNG GE AEPLO. TOV
Beppoxnmiov ayyilovv poAg 10 10% TV GUVOAMK®OV EKTOUTMV TOVL UETAPOPUKOD TOUEN

(United Nations Conference on Trade and Development, 2009).

g 0TL 0QOPA TNV AVTIUETAOTION TOV EKTOUTOV aepiwv Tov Bepuoknmiov amd ta mhoia,

N uehétn maveo oto (nmuo avtd Eexivioe OLCCTIKA TNV TeEAELTOiN OEKOETIOL Kol 1)
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apBpoypapioc mov €xel onupootevbel etvar mepopiopévr. Ta ocvvédpla mov  €xovv
TPOYUATOTOMOEL AVAPEPOVTOL YEVIKA OTIC EMNTMOGELS TNG VALTIAIG oTo TtepiBaiiov. H mo
OVLGLOOTIKY] OOVAEW TAved oto Bépa €xer ovvteleotel amd 1 Novtihokr Emirponn
[Mpoctaciag tov Iepiarrovtog (Marine Environment Protection Committee - MEPC) tov
IMO, 1 omoia €xet dnpocievoel 2 OAOKANP®UEVES O1EE00IKEG HEAETES AVAPOPIKE LE TIG
EKTOUTEG agpimv Tov Begppoknmiov and to Moo 1 TPdTN dnpocievnke to 2000, evd M

dEVTEPT), IO EUTAOVTIGUEVT] KOl EMKOPOTOIMUEVN, T0 2009.

O IMO emwovpeiton 6TO €PY0 TOL YO TOV TEPLOPICUO TMOV EKTOUTAOV OEPI®V TOL
Bepuoxnmiov and ™ vavtidio and ) Noavtimoxn Emitponn [Ipootaciog tov IepiBdAarovtog
(Marine Environment Protection Committee), n omoio £xel cuVIEAEGEL OVOIAGTIKY TPOOJO,
OVOTTTUOOOVTOG £VO TOKETO GUYKEKPIUEVOV TEXVIKOV KOU AEITOVPYIKAOV HETPMV, TO OTOiN
ténkav og 1oy0 and Tov lavovdpro tov 2013 yio 6Aa Ta gumopikd wAoio aveEdptTnTo amod
mv eBvikdtta 10V TAOWKTATN N T onuaio vroAdynong tovc. Ilapdiinia, n Emtponn
ovveyilel va dovielel mive oV ovAmTuEn ayopakevipikov punyovicpmv (Market-based

Mechanisms - MBM):

() ©¢ ocvumAnpopatikd péoa, ywoo ™V emitevén ™ amoTtoVUEVNC HelwoNg TmV
EKTOUTTAOV aepiV Tov Beppoknmiov amd TNV ToyKOCUIO VOUTIALL, AapBdvovToag vToyn v

wpoPAemduEV AOENCT TOL TAYKOGHIOV TANBLGLOD Kot Tov d1eBvovg eumopiov, oAl Kot

(B) o¢ péoa amotelecuaTikd VO TOPAGYOVV OIKOVOMIK(G KIVNTPO, GTN VOUTIAIOKY|

Brounyovio TPOKEWEVOD VoL EMEVOVOEL GE EVOV O EVEPYELNKA OITOJOTIKO TPOTO UETOPOPAC.

Etvar co@pég 0Tt 1) TpakTiKn EQOPUOYN 0TO0VINTOTE EPYALEIOVL 1| EpYOLEi®V EMAEYOVV
Y. TOV TEPOPCUO TV eKMOUm@V aepiov Tov Ogppoknmiov amd To mAoio, Oa
POy LATOTOMOEL amd TIG «LOVADES TAPOYWYNS» TMV VOVTIMAKAOV VINPESUOV. AVLTEG eivar ot
VOOTIMOKEG ETYEPNOELS, YEYOVOS oL KoO1oTA amapaitntn Vv evepyr| cuppetoyn g dag

NG VALTIAOKNG Blopmyaviag otnv vAomoinon TV TepPoALOVIIKOV OUTMOV TOAMTIKOV.

Amd ta mopondve copmepoiveror 6Tl Kpivetar avaykaio 1 depedvnon v mpobicemv
MG VOLTIMOKNG 0yOpds, TOV VOLTIAMOK®OV ETLYEPNCEMV TOV OPOCTNPLOTOLOVVTOL GTHV
TOVTOTOPO VOLTIAD, TPAYUO TOV TPOYUOTOTOMNCH GTN CYETIKN eumelptkn épevva. H

TovTomopog vauTikia dev etvar eviaia, oAAd éva cOvoho amd Eexwplotég ayopés mov
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PO POTOLOVVTAL MG TPOG TOV TOTO TOV UETAPEPOUEVOL POPTIOL, TOV THTO TOL TAOIOV KOl

TG AMOUTNOEL TOV BOAAGTIWV SL0OPOUDV.
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Ke@alaio 2°: Ot eEmTEPIKEG OLKOVOULES ATTO T1) VAU TIALX

2.1 H évvola twv eEWTEPLKWV OLKOVOULWY

O e€mtepikég owovopieg Aappdvoovy xdpa OTOV 01 ATOPAGELS Y10 TNV TOPAY®YN 1 TV
KATOVAA®GON €vOG ayalBov emnpealovv n xpnowotta vog aAlov ayafov pe Evav akovolo
TPOTO KoL Otav dgv olveron amolnpioon and tov mapaymyd tov e€MTEPIKOV KOGTOVS GTO
Oryouevo pépog (Gillingham et al., 2010). Otov dev mapdyovtar eEOTEPIKES OIKOVOLLIES, T
YPNOOTNTA VO atOpov e&aptdtal Hovo amd v mocdTNTA Tov KAOe ayoBov mov €xet
emAeyel kol kotavodwBel amd to dropo avtd. Opoiwg, M mocotTo KA OoyaBov mov
TOPAYETOL GE EVO CUYKEKPIUEVO YPOVIKO dtdotnuo e€aptdtotl poévo amd TiG mocOTNTEG TOV

d00 €1GPODOV TOV 0 €V AOY® TOPAYWYOS EMAEYEL VO, XPNCYLOTO|GEL.

AMAO oV Tpdén, M KOTOVOA®TIKY] KOl TOPAYOYIKY] COUUTEPIPOPH OPICUEVEOV
TaPAyOVTOV €TNPedlel, e SAPOPOVS TPOTOVS, T YPNOYOTNTO TOV OMOKTATAL OO GAAOVG
KOTOVOAMTEG KOl TO TPOIdV mov Tapdyetonr amd GAAOLG mopaywyovs. H owovouikn
oLVUTEPIPOPE cuvemdyeTol eEMTEPIKEG emOPAoels. H epevvntikn dovAEld 6TOV TOREN OWTO
amd tovg Ayres ko Kneese (1969) katadekvietl 0Tt o1 eEmTepikés EMOPAGELS OEV ATOTEAOVV
OTAVIO QUIVOLEVO TEPLOPIGUEVNG ONUOGIOG, OAAG eivol KOl EVONUIKES OTIG GUYYPOVES
owovopies. Ot apvnrikég e€®TEPIKEG EMOPACEIS €ival OVOTOPEVLKTEG Kot OBYLTEG OTIG
Brounyovikég otkovopiec kol cvoyetiCovior eyyevadg pe ) xpnon Tov TEPPUALOVIIK®OV
nopov. Ov Ayres kot Kneese vmootmpiov 01t 0ev glval duvotd o1 eEMTEPIKEG OVTEC
oKovouieg va 'ecmteptkomonBovv' av dev puOoTel 1 GLUTEPIPOPA TNG Oyopds KoL OTL M
amovcio Beopung  (kpatikng) mapépPoacng odnyel avamdPevkTo. G PN AmTOSOTIKE

OTOTEAEGLOTAL.

O géotepikég owovopieg ompovpyodvtal O0tav 1 mapoywyn evog ayabod 1 pog
VINPEGLOG LEIDVEL TNV gunpepia TPITOV TPOSOT®V, OPUAOWOV 1] KOWOVIKOV GUVOA®V, YOPIg

va  glvar  dvvary M amolnuiwon TOVg  HEC®  TOV  TMOV TG ayopdg
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(Pigou, 1916). X& avt) Vv mePinTOON, 1 AYOPd ATOTLYXAVEL VO EVEMUATOGEL GTNV
T ToV ayafov N TG VINPEGING OAOKANPO TO KOGTOG e TO omoio emipoptileTon T0
KOW®VIKO GUVOAO - TO KOW®VIKO KOGTOG - omd Tnv mopaymynq tov oyafold kot
neptlopfavel povo 1o PEPOG eKEIVO TOV KOGTOVG OV PoPVVEL TOV TOPAY®YO TOL
ayabobd 1 g vanpeciog - to W1wTIKO dnradn kootog (Baumol & Oates, 1988). H
adLVOLIO 0VTH TNG AYOPES £XEl MG OMOTEAEGHO TNV OTOKAIOT UETAED 1010TIKOD Kot
Kowmvikov kéctovg (Coase, 1960).

Y10 mapokdte Owdypoppo 1 moapovcoidleton M emidpacn TOV  EEMTEPIKDOV

OTKOVO LIV GTNV TTAPOy®mYT| VOGS aryofov.

Awypappa 1: Ipooepopd kot {ytnom evog ayabov pe eEMTEPIKES OIKOVOUIES

Tipn
D
SC Kowuwwiko kooTtog
[B1wTikS KooTOC
PC
B
Ps A
P
i =C //
PC
D ZAmon
Qs Qp MNogotnta

H xopmoin D givon n kopmdin {ftnong g ayopds yia to oyaf6 1 v vanpecio
Ko 1 KopmoAn PC defyvel 10 Wmtikd kd66Tog Yo TNV mapaymyn Tov. O punyavicpog
TOV TILOV 00MYel o€ 160ppomia 610 onueio A, 6mov to eminedo mapaywyng stvor Qp.
H xapmodn PC dev mepthapfdvel 1o KOGTOG TOL GUVETAYETOL 1) TOPAY®YY| TOL oyafoD
oVTOY Y10 TO KOW®VIKO cOVOAO (OMAaon T0 €EMTEPIKO KOGTOG). ZUVEM®S, TO
KOWOVIKO KOOTOG Topay®yng Ttov ayabov ekepdletor pe v xoumdin SC ko
nepAapPavel To mpoyuatiko KOGTOG TOL TANPMVEL I Kowvavia og cbvoro pali pe tov
WO Yo TV mopayoynq Tov ayafod. To vyog tov eEmteptkov kOGTOVS eKPPALETAL
ue v kéOet amdoToon petaéd TV Vo KApTLA®V kKocTovs (SC - PC). Mg Bdaon v

KOUTOAN TOV KOW@Vikoy kdotoug SC kot v kapmoin {ftnong D odnyodpocte oe
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éva véo omnpeio 1ooppomiag g mapaywyns, oto onueio B, og eninedo mapaymyng QS,
TO 07010 OMOTEAEL KOl TO KOWOVIKA «Aplotoy eminedo moapaymyns. Ilpogavadg, n véa

napaywyn 0Qs eivar pkpdtepn g apyng 0Qp.

To kowwvikd «dploto» emimedo mopaywyne umopel vo opiotel pe Pdomn to
kpunpo «Pareto» (Pareto, 1906). O Pareto, évog and tovg eE€xovieg veokAaokovG,
oploe ¢ €&Ng 10 Kpitipio apiotomoinons. Mio katdotoon €ivor Gpiaty, oV Kouio
aAdayn g oev Qo umopovae vo. Peiticwvaerl Ty Géon éotw Kou evOg UEAOVS THE KOIVOVIOG
XOPIS Vo yelpotepeyel ) Béan KAmolov GALOD. XUVVERMC, U0, KATACTOOY OgV £)EL
QTaoEl KON Vo gfvat AploTr, 6OTaV UTopovV va Yivoviotl dAAXYEG TOV VO BEATIOVOLY
™ 0éom KAmowov 1N KOOV PEA®V TNG Kowvmviag ywpis va yepotepedovv 1N Béon
Kavevog GAAov. Me TiIC aAAayEC avTtég, 11 ovvoAiky evnuepio. ovlovetar KATOTLY

OVOKOTOVO LTI TOV €1G00NLATOG.

[T ovykekpipéva, dtav ol TOPOL KOt 1] TAPAYMYN TNG OIKOVOUING KOTAUVELOVTOL
HE TETO10 TPOTO DOTE KOO OVOKOTOVOUT VO UV UTOpEl va gépet o KaAvTepT BEon
Kémowo péAOG TG Kowmviog yopig va yepotepéyet t 0€on evdg TovAdyiotov dAlov
dtopov, T1ote AéyeTon OTL £xel emtevyOel 1 Katd Pareto apiotomoinomn g mopaywyng.
Mo avakoatavoun Tov TOp®mY oV PEPVEL TOLANYICTOV £va. ATopo o€ KaAvtepn BEon,
YOPIg va xepotepedel ) 0éon Kavevdg ailov, Afyeton OtTt givor pio katd Pareto
Bertioon. 'Eva peydrio uépog twv owovopukav g evnuepiog (Welfare Economics)
aoyoleiton pe TV avéilvon tov Tpobmobicewv KAT® omd TIC omoieg Umopel va

emtevyOel o kata Pareto Beitictonoinon.

[Tapd ™ onpacio avdAvong Tov, To KPITHPLO OPIGTOTOINCNE TG TOPUYMOYNE KOTA
Pareto sivan e&opetikd mepoptotikd, 6ed0pUEVOD OTL dev mapEyel KaBodrynon y v
eMAOYN HeTOED TOV EVOALOKTIKOV ADGE®V 7oL agopolv otn Peitioon g
Katdotaong  €vog atopov oe Papoc kdmowov dArov. To yeyovog OtL GYedOV
OTO10ONTOTE OIKOVOUIKY) TOMTIKY B Aettovpynoet €15 Papog kamoov amoterel and
pévo tov éva coPapd mepopiopd. Ilpoxeévoo va Eemepactel 0 mePOPIGHOG AVTOC,
OPIGUEVOL OIKOVOUOADYOL £YOVV TPOGSTAONGEL VAL GUUTANPOGOLY TO Kpthpo Pareto
ne kprpua ov Paocilovtor otn dikoun avadiovoun (distributional equity), eved kot

&yovv e€etdoet T ypNon 'SoKUacTIKOV' amolnumosmy (compensation tests).

Ot veokAao1Kol 0KOVOUOAOYOL YPTGILOTOOVY TO KPILTHPLO0 OPLGTOTOINGNG TOL

Pareto yio va damict®vovy to Pabpd "amddoons” Tov okovopkoh cuoTHUOTOS. AV
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dev 1oyvel 1o Kkpurnplo «Paretoy, onpaivel 4Tt 1 owovopio dev Aettovpyel amodoTIKA:
elte ta ayafd mov TaPAYOVTOL OEV AVTOTOKPIVOVTOL GTIS TPOTIUNGELS TOV EMUEPOVG

KOTOVOADTOV EITE 1 TaPAYWYN TOVS O€ PIVETOL UE TO EAGYIOTO OVVOTO KOOTOG.

H Abon sivar 611 Otav €yovpe omotvyio ™G ayopds vo eElGOPPOTNGEL TO
KOWOVIKO OPEAOS KOl TO KOWOVIKO KOGTOG - cuumepthapfavovtag Kol o e€mTteptkd
KOOTOG - Y100 TNV TTapay®yr evog ayaBov 1 pog vanpeciog, pmopet avtr va gmitevydel
HE TNV  «ECOTEPIKOTOINOT» TOV EMTEPIKAOV OIKOVOUI®DY, HE TNV  emPoin
CUYKEKPIUEVOV HETPOV TOV V. 0dNyoLV otnyv e&lomwon g Tiung tov ayabod pe to
oplokd Kowvwvikd k0otog (OKK) mapaywyng tov. Oa cu{ntmoovpe otnv emoOUeEVT

TapAypapo ovtd T0 BEN.

2.2 MéBobol eowtepikomoinong Tov eEWTEPLKOU KOOTOUG THG
pUTAVONC

H «eompwonoinon» tov e£®TEPIKOV OIKOVOUIDV TPOYUOTOMOEITOL OTav 1)
Topaymyn ayafov Kot VANPECI®V Oev VIEPPAIVEL TO KOIVWVIKG GPLoTO ETITEOO
TOPOY@YHNS 6TO OTO10 1 TN TV ayaddV Kol TOV LANPECIOV 160VTAL LE TO OPLUKO
KOW®OVIKO KOGTOG mopaywyns tovs. Ilpokeyévov va meplopiobei  mapoywynq oto
KOWMOVIKQ (ploTo  €minedo, oT0 7o "TAEOVeEKTIKO" emimedo  mePPAAAOVTIKNG

vroBaduiong, umopovv vo viobetnbov Tpelc Pacikéc pébodor (Sankar, 2000):

(1) O duecog éleyyoc g pvmoavons, o onoiog Oétel amdALTA EMIMEDD EMTPEMTNG
pomavons. To peyoddtepo TPOPANUA HE TOVS APEGOVS EAEYYOVS TNG POTAVONG
gtvor 0T efval owovopkd avomotelecpatikol, yoti dev €x0vv g GTOXO TV
elomon 1ov oplakov kKowwvikov K6sTovg (OKK) kat tov oplakod kovaovikod
opélovg (OKQ). Ao peydro mpdPfAnuo omotedel M TPakTiK) OSLCKOAlN
emPBoAng duecwv eAéyymv pomavons. AvTd HEWMVEL TNV OTOTEAECUATIKOTNTA

TOVG,.

(2) Ot popor ekmoumay. Ot mapaywykég povades emPapivovtal pe £va mocd POPOL
("popoc exmopmnc") yw kGbe povada povmoveng mov mapdyovv.  Baocwkd
TAeovVEKTNUO TNG HLEBOdOVL TG elvar OTL mapéyetl kamowa "elaoTikOTNTA": d10TL

EMUIPENEL OTIS EMYEPNOELS VO UEYIGTOTOWOOVY TO, KEPON TOVG, OAAL Kot vo
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napdyovv og eminedo "kowwvikd dpioto”. Av o emyeipnon yperdleTon va
EMEVOVOEL CTUOVTIKA Y10 VO, LEIDGEL TIG EKTOUTES TNG, UTOPEL VO TANPDOGEL OTAL
T0 OPO. Av, OU®OC, UTOPEl EVKOAN VO LEIDGEL TN POTOVGT TOV TPOKAAEL, Ba TO
TPALeL amoPeVYOVTAS Vo TANPOGEL TO GOpo. Me avtd TOV TPOTO HIKPOTEPO
k6oT0g mpokaAeitar eoheipovtag to d0 mOGd TG pumovons.  OvolooTiKd
LEOVEKTNLO TV "QOpmV eKTOUT®OV" gival 1 SUGKOAIN GMGTOV VTOAOYIGHOD TOV
EMITESOV TOV POPOVL, DOGTE VO avoAoyel 6To OKkPPEG KOWMVIKO KOGTOC avd
povédo pOTOVONG KoL HE TOV TPOTO OUTO VO LEYICTOTOLEITOL 1) OKOVOUIKY|

OMOTEAECUOTIKOTNTO, ATtO TNV ETPOAT TOL POPOV.

(3) Ta dwoucduazo tov «eumopiovy s pvmavens. To dikaiopo TOv gumTopiov TG
pOTOVONG EMITPENEL TNV TOPAYOPNCN OOEUDYV  OTIS EMYEPNOES, OOTE VO
pvmaivouv p€xpt evog ovykekpluévov opiov. Ot emiyelpnoelg pmopovv va
ayopAacovV, Vo TOVANGOVV Kot YEVIKA va gumopevBoldv 10 dikaiopo ovtd oty
ayopd. 'Eva mpdfAnua mov dnpiovpyeitol pe T AdEEG EUTOPIOn NG POTAVONG
elval 0Tt amoteAoOv €val pnyovicpd g ayopic opkeTd TOAVTAOKO, OOV

HEALOVTIKEG O10pPpOoEC Kat Tapaflacels etvar moAd mbavo va mopatnpndovv.

2.3 01 eéwTeprég otkovoules otn vavTiAla

H mepintwon g vawtihiakng Brounyaviag mopovstaletl wwontepoTta Adym g
aveAdoTikng {Nnong vy BaAdco1eg LETAPOPIKES VINPEGIEG TOL TPOEPYETAL OO TO
yeYovog OTL M HEYOAN TAEOYNQI0 TOV ayoddV TOL HETAPEPOVTAL LE TO, TAOIO dEV
umopovv va petapgpbodv pe ahro péco (Coto-Millan et al, 2010). T mapddetypa, To
LETAPOPKO £PYO TOV OEAUEVOTAOIOV TOV PETAPEPOVV TO TETPEAOLO KO TO TOPEYmYH
0V ¢ Odpopa Apdvia oe OAeg TIG Nreipovg, dev Oa pmopovce va mpaypotonomet

e OTOLOONTOTE AAAO HEGO PETAPOPES LLE TO 1010 KOGTOG avé TOVO popTiov.
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Adypoppa 2: TIpooeopd kot Zntnon Novtimok®v Ynpecsiov

TipR
D ~ SC
Kowvuwwiko kooTtog
[B1wTiKG KoOOTOC
PC
B
Ps
A
Pp /
D\ Znmon
Qs Qp MNoaodtnTa

Onog eaiveton oto dwdypappo 2, n KoumovAn (mong D yia tig vimpeoieg g
vautimokng Propunyaviag eivor oyeddv kabetn (OnAodn OVEANOTIKY|) o€ OYEom UE
GAAOLG PropmyovikoOg TOpELS, TPAYHO TTOV ONUaivel OTL 1] EAaoTIKOTNTO NG CTNnomg
Y10 VOOTIAOKEG DINPEGIES eivan KAT® TS Hovadog Kot 1 {Tnon dev avTamokpiveTal
onuovtikd otig orlayéc e tyunc CIF (Coct, Insurance & Freight) 1ng
TPOCOEPOLLEVIG VINPEGLOG, 0EO0UEVOL OTL 1| Tpocpopd mapapével 1| dw. H CIF tun
TEPIAAUPAVEL TO KOGTOG TOV EUTOPELLATOG, TO OCPAAIGTPO KOl TO VOOAO UEXPL TO
Muéva exk@optwong, o€ avtibeon pe tv T FOB (Free on Board), n omoia
TEPAAUPAVEL TO KOGTOG TOL EUTOPEVUOTOS KOl OA0 TO KOOTN HETOPOPAS Kot

AoQAAIONG OO TO EPYOCTAGIO TOV TOPAYWOYOL UEYPL TO AUEVH POPTMOTG.

Ot duvdpuelc g ayopds odnyovv o 1oppomic. 6to onueio A (d1dypappa 2), 6mov
N KoumTOAN Wiwtikov kéctovg PC (mpocpopd) téuvel v koumdin {inong kot to
eninedo mapaywyng etvar Qp. Me v ecwtepkonoinon Tov e£mTEPIKOD KOGTOVG, Ot
TAOIOKTNTEG TPOCPEPOLV TIC WETAPOPIKEG TOVG VANPECiEG o€ TWESG (VOOAOLG)
VYNAOTEPES OV OVTOTOKPIVOVTOL 6TV AHENCT) TOV AEITOVPYIKOD KOGTOVG, 1| KOUTOAN
Kowovikov kécotovg SC (mpoopopd) vy v mopaymyr 0Qp g vavutiMokmg
vnpeciog petatomiletal mPOg T TAV®, TO VEO ONUEID 1GOPPOTHOG TG TOPAYWOYNG

gtvor Tdpa 1o B Kot 10 Kowvevikd Gpioto eninedo moapoywyng eival to Qs (Qs<Qp).
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2.4 Ta 181aitepa YapaktnpLoTIKd TNG VAU TIALaKYC Blounyaviag

H BoAdooia petapopd mapovstdlel opiopéva 1010HTEPA YOPUAKTNPIOTIKE, TO, OO0
0o mpémel va Aapfavovtar vwoyn O6tov avalnteitol omOTEAEGUATIKY AVOT Yo TN

LEI®ON TOV VOLTIMOKOV eKTouTt®v agpiov tov Oeppoknmiov (Marintek et al., 2000,
Wit et al., 2004).

1. Eivon S1IGKOAO Vol TP OGOLOPLGTEL T XDP A, OTIOV TTOPAYETOL T
OuAGCOLA LETAMPOPLIKT] LANPECLA, ApOD 1| BoAdco1IO LETAPOPA
OAAQ KOL Ol EKTIOUTIEG OEPLOV TOV BEP LLOKTTTLOV AITO TAL TTAOLOL
AauBavouy yopa GTnv avoly T 0dhacoa Kol Elvor EKTOC e6vikoD
EAEVYHOL OTIOLACAT|TTOTE YDPAS.

2. AVCKOALQ TTAPOVCLALETAL KOL GTOV
TPOGOLOPICLLO TNSHDOPAS LOLOKTN GLAG EVOS TTAOLOD
(N TOVTAOTNTAL TOL TP AYLLATIKOD LOLOKTI| TN TOV
FTAOLOL T LITELOVVOL Y1 TN AsltToVPYiaTov). H
TAELOYT|(PLOL TN G TIAYKOG LG LLETAUPOPLKTG
ADPTTLKOTIN TOS ELVAL VITOAOYT|LEVT] GE
OVOTITUCGOLLEVES ¥DPES, O1 OTTOieS e deoebovTon
a7o o IpoTokoiio Tov Kioto yia peinon tov
EKTONTDV TOVE AEPLOV TOV BEP LLOKNTLOD.

3. Ta voumAloKad Kool oLV mg ToAoDVIoL
a7t0 OVEEAP TNTOVS TIPOLNOEVTEG LEYAADYV
TMETPEAUIKDV ETULPELDV, YEYOVOGTTOL KOG TA

oUVOETN TN OLAXELPLOT] TOVG, OAAA Kol TNV ETMPOAN
POP WV TTAVH GTO VOUTIALAKO KADGLULO.

4. O J1e06VN G YOpaKTNPAS TNG VOUTIALAKTG
Prounyoviag (ta "epyoocTacia ap aywyrc” g
ElVOL TAMTA KL T LLETOUPOPLKT] DITNP ECLA
TAPAYETOL GE DLAPOPA. OTLLELOL TOV TACVIITI)
VITOBNADVEL OTL Eival BVOKOAO VA ATTOPELYOEL 1
TIap afloCT) OTTOLMVAT|TTOTE LETP MV Y10 T
LELDGT] TOV EKTOUTIOV TOV AEPLmV TOV
Oep Lok ITLOL aITO ToL TAOLO OV TO. LETPOL CVTA
dev EQOP LOGTOVV dLEBVHC.

5. H moykooua vauTiAia £XEL o1 EMTUYEL VA BMGEL
QIIAVIN O C& JTNUOTO, OTIMG 1) ACEAAELN VOUGLTAOLOG KOl T
TIPOCTACLA TOV BOAACGLOV TEPLPAAAOVIOS, KLPLMG LLECA ATTO

TG d1ebveic ocuvOnkeg Tov IMO, o1 omtoieg emBaiiovy TV
VWOOETNON KowaY dlebvav tpoTdimtwv (standards), Oztwg o
International Safety Management Code (ISM Code).
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2.5 To Baddooto eumopio kat n ovuf oA} Tov otnv otkovouia

Otv ekmoumég pOmwV omd TN vOLTIAID oLVOEOVTOL HE TN VOLTIMOKY
dpacTnNPOTTa, 1 Oomoin €lval OTEVO GUVOESEUEVN HE TNV TOYKOGLULO, OTKOVOuio
(ewoaywyéc — egoywyég and Bdlacca). H xatovonon tov unyoviopod owtol Tov
woyvel Yoo T 0oAdoo1EC HETAPOPES Kol GAAEG VOLTIMOKES OpacTNnplOTNTES £ivol
{oTiKNG onuaciog Yo TNV amoypapn TOV EKTOUTOV KOl TOV GYETIKOV Tacemv. H
dpacTNPOTNTA TNG VALTIAOKNAG Prounyaviog ekepaletal oe tovopiila, to omoio
1GOVVTOL UE TO YIVOUEVO TNG TOGOTNTAG TOV (POPTIOV OV UETOPEPETOL €L TN UEoM
amooToon UETAPOPdc. Ot dykol TV dPOPMOV KATNYOPIDV QOPTiov sueavilovton

070 odypappo 3.

Adypoppa 3: To maykdopo Bardooio gundpio to 2012 (816. Tovopdiov)

ZiItnpd
59 ﬂpOLOV‘l:C(
meTpeAaiou

9%

ITnyn: ISL Shipping Statistics Yearbook 2012

H BoAdocio petagopd wavomolel Tig avaykes g maykocpog {ftnong yu
TPOOIL, EVEPYELD, TPAOTES VAEG Kat ETolpa mtpoiovta. Ta mhoio peTa@Eépovy TpOPILL
TPMOTNG AVAYKNG, 0TS TO SNUNTPLEKA, TO pOL, TO KOAAUTOKL, TO KPEOS, TA WapLa, T
Cayopn, o Aoyovikd, To QUTIKA £Aotd, KaBdG Kot To. MTACUATO Y10, TV TOPUymYN
TEPIOCOTEPMV Kol KaALTEP®V KadMepyewwy. H evépyew, pe ™ poper| tov apyov
netpelaiov, TV TPOIOVTIOV SWAGNG TETPEANIOV, TOL AVOPAKO KOl TOV (QUVGIKOV

aepiov etvar vreLHLVN Yia VO OTUAVTIKO PEPIOIO TOV PETOPEPOUEVOV TOVOLUAIDV.
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EmumAéov, petagépovion S OoAdoong o1 mpodtec VAeg, OM®G  TO
O1ONPOUETAAAEV LA, TO LETAALD, 1) VAL, TO PapPdkt, TO LOAAL, TO KAOVTGOVK KAO®DS
Kol QA0 MuKatepyoouéva Kot TEAKA mpoiovia. Ektog amd 1o eumdpo Kot
HETAPOPA, O18POopeG AAAEG LETOPOPEG eKTEAOVVTOL 0md €dkd mhola. Ot epyacieg
avtéc meprhappavouv tig vrepaktieg (offshore) dpactnpiotnteg mapoyng vanpecIOY,
™MV avartvoén vrodoudv (6mmg M tomobétnon KoAwdimv, aymymv), v alEia, v

eEepebivnon KoL TV €PELVA, TIG LIINPEGTIES PUUOVAKNONG, K.AT.

To Oohdoclo eumdplo €xet avénbel v ewkocoety mepiodo 1986-2006
akolovBmvtag v mopeion g moykoouag owkovopiog (ISL Shipping Statistics
Yearbook 2007). H ovvolikn péon emola avénomn TOVOUIAIOV TN GUYKEKPIUEVT
nepiodo dyyie 10 4,1%, evd N TOyKOGHLOL OIKOVOLUKT aVATTLEN, TOVL EKPPALETOL LE
10 10000TO avddov Tov AEIL, ftav katd péco 6po 3,4% emoing. Ady® ™G GTEVIG
oVvdeoNC TS pe To Bahdooio epumdpro, M debvig vavtiMa dwadpapatifel Lotikd poAo
oTn O1EVKOAVLVOT] TOV EUTOPIKAOV cuvairaydv. Duvowkd 1o mAoio elval to M0

OTKOVOUIKE 0IT0d0TIKO HEGO LETAPOPAS Y10 LeYAAov Bapovg pikpng a&iog goprtia.

2.6 0 TayKOoULOG OTOAOC

210 onueio avtd, 0’ avaeepBoie 6TOV TOYKOGUIO GTOAO LIOG KOl OVTOC ivan
mov mopdyel 0 BUAACCI0 HETOPOPIKO £pY0, OAAG KOl TIS VOUTIAMOKES EKTOUTEG
aepimv Tov Beppoknmiov. Mepikd Pacikd oToreio GYETIKA e TOV TAYKOGO GTOAO,
ue Baon t Paon dedouévov "LLOYD'S Register — Fairplay (LRF) database™ (World
Fleet Statistics, 2007) (Awdypappa 4). Avtiy n Bdon dedopévav umopei vo Oempndei

OTL mePEYEL oY eSOV OAa TaL TAOL0 TTOL YPNGUOTOOVVTOL 6TO dEBVES EUTOPIO.
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Adypappo 4: XovOeon tov maykdoov otérov (OAkn yopntikdmra gt) (2007)

AALEUTIKG gKGdN Mioia AN
1% eEumnpétnong 1%

ErmBatnya
4%

Awdypappa 5: Xvvbeon tov mayKOGHov otoAov (Ap1Budg mhoimv) (2007)

AN Q2,12

IInyx: Lloyd’s Register — Fairplay, 2007

Onwg gaivetar oto dbypoppa 5, 0 2007 0 moykOGUIOS GTOAOG ATOTEAOVVTAY
ano nepiocdtepa omd 100.000 mhoia dve tov 100 GT, ek TV omoiwv poAG Arydtepa
amo to pod gival optnyd mAoia. Qot1d60, TA POPTNYA TAOI0 AVTITPOCOTEVOLV TO
89% 1tng CLVOAMKNG OAKNG YOPNTIKOTNTOS, VTOOEKVVOVTOS GUPAOS TO GYETIKA HEYOAO

péyebog avtv.
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M GOYKpIoN TV  YOPAKTNPIOTIKOV HEYEDDV TOV HEYIA®V KATNYOPLDV
QopTNYOV mAoiwV @aivetor oto akdiovbo ddypoppa 6. XT0 SAypOUpH 0VTO,
BAémovpe TV avénon tov 6TOA0L 6 ekatoppvpla dwt Tov avtioToyEl GTOVE KOPLOLVG
tonmovg mhoiwv. To dudypappa amekovilel kot Tnv adénomn Tov aptdpod T0v GVLVOAOL
TV TAoiov dveo Tov 100 GT o to ypovikd diotua 1960 Emg 2007. To didypopipio
6 delyvel cadS TV aDENCT TOL TAYKOGUIOV GTOAOV TOV EUTOPIKMV TAOI®V KaTd TO

xpovikd ddotnuo 1960 — 2007.

Adypoppa 6: AbEnon tov apBpov Tov cuvolov TV TAoI®Y ave twv 100 GT Yo o
xPoviKo drastnua 1960 £mg 2007

120,000
100,000 -
[7/]
=
< 80,000 -
[7/]
©
o 60,000 -
[«}]
0
€ 40,000 -
=]
4
20,000 |
0 ——————————r——— ——————————— — ————
Q N & O O O N  © 0 O N ¥ O 0 O N I O @ O N < O
© © © © © M~ M~ M MM MM 0O O 0 W W OO O O O O O ©o o o
o o O o O o o o o0 o0 o0 o0 o o0 o o o oo o o0 0 O O O
- - - = = ™ = = ™ = ™ = ™ ™ ™ = == = = = &N N &N «
Year

IInyn: Lloyd’s Register — Fairplay, 2007

H nAwio tov moyk6cpuiov 6tOA0v TopovctdleTol 610 TOPUKAT® O1dypoppa 7,
Omov pmopel Kaveig va mapatnpnoet 0ti, pe Paon tov apBud tov mAoiwv, To UGV
TEPITOV TOV TOYKOGUION GTOAOV givarl dved Tewv 20 eTdv (§xel ONANST KOTOOKEVAGTEL
npwv oamd 1987). Emopévwg, avtd to mhoio givor kot mo emPopuviikd Yoo 1o

nePPAALoV.
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Adypoppa 7: H nAio tov maykocpiov atéiov 1o 2007 (aptfudg mhoimv)

5,000 100,000
ships constructed
4,500 5 L 90,000
accumulated fleet
g 4000+ L 80,000 3
(8]
2 3,500+ L 70,000 E
2 c
S 3,000 - 60,000 B
2 =
£ 2,500 - 50,000 @
@ ©
“g 2,000+ 40,000 2
Q =
£ 1,500 130,000 8
S <
< 1,000+ L 20,000
500 L 10,000
0 0

Year of construction

IInyn: Lloyd’s Register — Fairplay, 2007

Adypoppa 8: H nlkio Tov maykoouiov 6téAov 10 2007 (oMK yopnTIkdTnTOo)

70 100%
Accumulated gross tonnage 1 90%
60
Gross tonnage constructed
° 1 80%
50 - +70% £
5 160% 8
O 40 g
5 T50% 3
S 301 Laow 3
= :
20 - -+ 30% §
-+ 20%
10
+10%
(0] 0%
N~ o~ N~ o o D~ o™ ~
© I~ ~ Q [=2] (o2 o o
2 > =2 2 2 @ S S

IInyn: Lloyd’s Register — Fairplay, 2007

Y& 0Tl aQOpad oTNV OAIKN YOPNTIKOTNTA TV TAoimv (didypappo 8), to mhoia
NAkiag avo tov 20 etov arotelobv 10 25% NG GLVOAMKNG OAKNG YWPNTIKOTNTAS,
EVO TEPITOV TO NGV TOV GTOAOL GE OPOVG YOPNTIKOTNTOS elvan 10 €TV 1 vedTEPQ.

Ye ovvovaoud, autd ta ototyeio delyvouv OTL évag peydAog aplBudg HKpOTEPOV
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oKapoOV kdmolag nlkiag Ppiokovtol axoun ce Asrtovpyio, oAld To wAOio AvTA

AVTUTPOCOTEVOVV EVA KPO TOGOGTO TNG CUVOAKNG LETAPOPIKNG IKOVOTNTOGC.
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Ke@alaio 3°: H QuTIHET@OTLOT TG ATHOCPALPIKTC
PUTIVON G ATIO T1) VAU TIALX

3.1 H 20ufaon twv Hvwuévwv EOvav yia t™v Kluatikn AAayn
(UNFCCC), To llpwtokoAdo Tov Kidto kat n vavtidiakn Blounxavia

[MTapéro mov Ol ekmOUmEG Omd TIC OEPOMOPIKEG Kol OaAACGlES HETAPOPES
amotelobV PéEPOg NG Muepnotag dwtaéng g Aebvoug Xoupaong tov Hvopévov
Ebvov yio mmv Kiapoatiky Alayy (UNFCCC), ou ekmouméc avtéc  dgv
nepthapPavovtol 6to mAaiclo tov mpwtokOAiov tov Kidto. Il ocvykekpyiéva,

ocOpemva pe to apbpo 2.2 tov Tpwtokdirov Tov Kidto (UNFCCC, 2005):

«Ta ovpParridpeva pépn mov meptloppdvovior oto mapdaptnuoe [ (Bropnyovikd
OVETTUYHEVEG YOPES) TPEMEL VO €MOOEOVY TOV TEPOPIOUO N TN Helwon TV
EKTOUTTOV aepiwv oV OepHoKNnTiov OV TPOEPYOVTOL OO TIG OLEPOTOPIKES KOL TIC
BoAdooteg petapopéc toug mov dev eAéyyoviat omd to [IpwtéKoAro Tov M()vrpsaks,
o€ ovvepyooio pe ™ Aebvn Opyavoon Ioltikng Agpomopiag (ICAO) kat to Aebvn

Nowtihakd Opyaviopd (IMO), avtiotoiyme.™

‘Eva 6épa culnong ota miaicto, tov IMO gtvan o tpdmoc mov Ba epunvevdet n
dtdmmon Tov o Tave apbpov kot to av N apyr] s UNFCCC yu "kown, oAdd
dpopomomuévn evBovn" petaly Tov yopov Ba mpémel vo epopudletar oe €va
HEALOVTIKO KOOECTMG Yo TIG eKTOUMEG aepimv Tov Oeppoknmiov omd TG debveic
Oordooteg petapopés avti g Pacwkne opyns tov IMO yu "un evvoikotepn

petayeipion" petadd tav xopov.

2apdc, N opyn ™G "Kowng, aAld dtapopomompuévns evBivng” avayvopilel tig
PO PEG HETAED TOV AVOTTUYUEVOV KOl TOV OVOTTUGGOUEVOV YOPAV OVOPOPIKE e
1 GLUPOAN TOVG GTNV AVTIHETAOTION TOV TAYKOGU®V TEPPUALOVTIKGOV CNTNUATOV,

OT®G €lval Kot 1 QVTILETAOTION TOV EKTOUTOV TV aepimV Tov Beppoknmiov. H apym

® To mpwtdKoAlo Tov Movtpeal Bsomiomke otic 16 SemteuPpiov Tov 1987 kon t60nke og woyd v 1"
Tavovapiov Tov 1989.

* “The Parties included in Annex I shall pursue limitation or reduction of emissions of greenhouse
gases not controlled by the Montreal Protocol from aviation and marine bunker fuels, working through
the International Civil Aviation Organization and the International Maritime Organization,
respectively.”
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LT Katoyvpavetol and 1o dpbpo 3.1 ¢ ovpPaong tov Hvopéveov EBvav ya v
Khapatuen AAoyr (UNFCCC) wc géng:

"Ta copParropeva pépn TPEMEL VAL TPOGTUTEVOLV TO KAUATIKO GVGTNHA TPOG OPENOG
TOV ONUEPWVAV Kkai TV uerloviikdv yevedv e avlpomdmrac, pe Paon v
160TNTO, KOl COUP®VO UE TIG KOWES, OAAG dlopopomomueves, evBbveg Tovg Kat Tig
avtiototryeg dvvatdttég Tovg. Katd cvvémewn, ot avoamtuyuéveg yopes - HEAN Oa
TPETEL VO AVOAAPOLY NYETIKO POAO GTNV KATOTOAEUNOT TNG KAUOTIKNG OAAOYNG Ko

TOV SuopEVhV emmTdoedy TC."®

ougpovo pe 11 ovinmoelg oto miaicto tov IMO (IMO, 2008), moAAég xdpES
dttpnoav v droyn OTL OTOONTOTE HETPO Y10, TN UEIWCN TOV EKTOUTAOV OEPIMV
tov Beppoknmiov kot av vioBetnBovv amd tov IMO, Ba mpénetl vo epaprosTOovY HOVO
and Tig Yopeg - wEAN tov mapaptiuatoc I g UNFCCC kot tov TlpwtokdAiov Tov
Kuoto, og ovppovia pe v apyf e «kowng, oAAd dtaupopomompuévng vBovng'.
YUVEMMG, OPIGUEVEG OVTITPOCMOTEIEG TOV TPOEPYOVTAL ONO OVATTUGGOUEVES YDPES
Kupimg, &xovv TV dmoyn O0TL N Helwon TOV EKTOUT®V aepimv Tov Bepuoknmiov amd
™ O1ebvn vavtidia Ba wpémel va yivel og g0ghovtiky] BAom Yo TIC AVOTTUCCOUEVES

XOPEG.

>10 onueio avtod, a&ilel va avaeépm OTL 1] VOUTIAID ATOTEAEL TO O EVEPYELNKA
amodoTIKO Kot TEPPAALOVTIKO HEGO HETAPOPAS, peTapépovtag tepinov 10 90% tov
OYKOL TOV TTAYKOGUIOL EUTOPIOV, VA 01 ekmouméG g oyyiovv poAg to 2,7% twv
CUVOAMK®OV TOYKOGU®MV EKTOUTMV. XTO TOPUKATO OLOYPOLLLL, YIVETAL ELQAVES OTL M
vautiMa ekmépmel Ayotepo CO2 avd povada HeTapoptkov Epyou (ToVo-iAl) 6 oyéon

LLE OTO0ONTTOTE AALO LECO LETAPOPES.

® H évvowa e Procdtnrog.

® “The Parties should protect the climate system for the benefit of present and future generations of
humankind, on the basis of equity and in accordance with their common but differentiated
responsibilities and respective capabilities. Accordingly, the developed country Parties should take the
lead in combating climate change and the adverse effects thereof.”
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Adypoppa 9: Exmounég d10&ediov tov avOpoaka amd T vauTiAia g oxéon e TIC
oLVOMKEG TaykOG e ekmopmés (2007)

m International Aviation International

1.9 < Shipping
2.7 %
. m Domestic Shipping and
- ORSaL'/ Fishing
- o

0.6 %

m Other Transport
(Road)
21.3 %

m Electricity and Heat
Production
35.0 %

Manufacturing

Industries and m Other
Construction 15.3 %
18.2 o Other Energy

Industries
4.6 %

IMnyn: Second IMO GHG Study 2009

[Tapoéra avtd, 1 GLUUETOYN TNG VOLTIMOG OTIC TAYKOGLIES EKTOUTEG OEPIMV TOV
Bepuoxnmiov Paivel cuvexdc av&avouevn, Taon, n onoia ogeiletat: (1) oto yeyovog
o0tL 0 IMO, péypt otryune, oev £xetl €pHetl 6& KOO CLUPOVIN Y10l TNV VTOYPEDTIKN
EQOPUOYN EVOC KOVOVIOTIKOD TAOUGIOV Yo TN HEIMON TOV EKTOUTOV OEPIOV TOV
Bepuoxnmiov amd to mhoia - o avtifeon pe Tig Propunyaviec g Enpag - kabdc kar (2)
otV avénon tov d1ebvoic otoAov Ta TeAevTaia ypoévia. H avénuévn coppetoyn g
VOVTIAOG OTIC TOYKOGUIEG EKTOUTEG avapeveTor vo, evtabel akdun meplocodTEPO TA
enopeva ypovia, AOY® G mPoPAemoOueEVNg avENoNG Tov gumopiov AOY® TS TAONG

ameAev0EP®ONG TOV O1EBVMG, av dev ANPBoLV GTjUEPa dPACTIKE LETPAL.

3.2 Ot moAiTikég kat mpakTikés Tov IMO yia ) Uelwon Twv EKTOUTTOV
TwV agplwy Tov Oepuoknmiov amo ta mAoia

3.2.1 lotopikn Avadpoun

H Awebvng Adokeyn tov ZvpuPoriropévov Mepov ot Zoppoacn MARPOL to
1997, n omoia  ovykAnOnke and tov IMO, anotéhece (o 1GTOPIKY| OTAVTNOY CTNV

avAayKn Yo TOV TEPOPIGUO TOV EKTOUTAOV 0td T TAOLOL KOl THG GLUPBOANG TOVS BTNV
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TOYKOGULO OTUOGQUIPIKY pOTTOVET Kot T TeptBailoviikd mpofAnuata. H Aldokeyn
vioBémoe to [pwtdxoAiro tov 1997 g ZouPacnc MARPOL, to onoio mpdchece Eva
véo mapdaptnua (to VI: "Kavoviopoi yuoo v pdinyn e aTHoGQUPIKNG pOTOVONG
and to thoia") (MEPC.176(58), 1997).

Me o100 TV OVTWETOMON TOL (NTNUOTOG TOV EKTOUTAV OEPIOV  TOV
Beppoxnmiov and ™ d1ebvn vovtida, n Atdokeyn g MARPOL' 10 1997 EVEKPLVE TO
ynoopa 8 oyetikd pe “tig ekmounéc CO2 and ta mhoin” (Resolution 8 on “CO2
emissions from ships”) (UNFCCC, 2008), pe 1o omoio koaiovoe tov IMO va
EKTTOVIOEL U0 UEAETN OVOPOPIKE LE TNV TTOGOTNTO TOV EKTOUTOV OEPIV TOL
Oepuoxnmiov amd to mAoio Ko va EEETAGEL TIC "€PIKTEG GTPATNYIKEG Yo TN Ueiwon
Tov voutmokov ekmopndv" (MEPC.176 (58), 1997). H MEPC avébeoe v
EKTOVNON TNG MEAETNG OLTNG, N 0Toilo OAOKANPDONKE petd amd 3 ypovia (2000) ko
napovcioale pa e&étaon Tov aegpiov Tov Beppoknmiov and to mloio kabmg Kol TV
SLVOTOTNTOV UEIMONG TOV EKTOUTMOV OVTOV UECH OPOPWOV TEYVIKWDV, AEITOVPYIKDV
Kot oikovourkav wpoceyyicewv (IMO Study on GHG Emissions from Ships) (MEPC
45/8/3, 2000).

IMa Vv Tepatép® avVTILETMOTION TOL CNTNUOTOG TOV EKTOUTAOV TOV 0EPIMV TOV
Bepuoxnmiov amd ta mAoia, 1 Zvvérevon tov IMO vioBétnoe tov Aeképfpilo tov 2003
10 yNowopa A.963 (23) pe Bépa "Or moltikéc Ko ot mpaxtikég tov IMO mov
oyetilovtal pe TN HElmon TV EKTOUTOV TV agpinv Tov Beppoknmiov and to mAoia",
10 omoio, petalh aAlov, mapotpuvel T MEPC va evtomicel kot va avamtuéel tovg
OTOLTOVLEVOVG UNYOVIGLOVS Y10t TNV EMITEVEN TOV TEPOPGHOL N TG Helwong Tov

EKTOUTTAOV aepimV Tov Beppoknmiov and T debvr| vowtiMa.

3.2.2 H 8gvtepn peAétn tov IMO yla TIG eEKTTOUTIEG agP(wV TOU BepoKNTIiOU
(2009)

H MEPC emwovpeiton otic gpyacieg g and m 21 perétn tov IMO ya 115
EKTOUTES aepiov Tov Oeppoknmiov Tov 2009 (MEPC 59/4, 2009)%, 1 omoio. omotehet

" H MARPOL sivor pio and t1g 3 - 4 Pacikodtepec d1edveic ovpPdoeg tov IMO yia Tov
TePLOPIoO NG pOTTOVONG TG BdAaccag and To TETPEAALO.
® Second IMO Greenhouse Study 2009.
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L0 O OAOKANPOUEVT UEAETN Kot £YKVPN GEOAOYNON TOV EKTOUTAOV OEPIOV TOV
Oeppoknmiov and ta mhoio Tov e&umnpetovy 10 deBVEC eumdplo. H pedétn vmorodyioe
0Tl T0. TAOlo OV ypnoomomOnkav oto dEBvEG eumoplo 10 2007 cuvvelcépepav
nepinov 2,7% o610 cUVOA0 TV maykocuwv avlporoyevav eknopnav CO2. Eriong,
aVOQEPEL OTL Ol LEIDGELS EKTOUTMOV Eval EQIKTEG HECH TEXVIKAOV KOl AEITOVPYIKDOV
pétpov kabmg kol pécw G ewooymyng epyoieiov mov Pacilovior omnv ayopd

(owovopukav epyolreiov - market-based instruments).

Agdopévne ™ amovoiag pog d1ebvoig ToMTIKNG Yo TOV EAEYYO TOV EKTOUTMV
TOV 0gpiov T0v Beppoknmiov amd TN TOYKOGHO VOUTIAIL, Ol VOUTIMOKEG EKTOUTES
umopet va avénbovv katd 200% éwg kar 300% péypt to 2050 (og oOyKplon UE TIg
exmounég 1o 2007). Kot avtd ¢ amotéAecpo TG OVOUEVOLEVIG GLUVEXOVG OVATTUENG

ToV d1eBvoig Baddosiov epmopiov.

Méoca oamd 1N ovykeKpEV) pHEAETN, evromiotnke M dvvoTdTNTO Yo
OTOTEAECUOTIKY LEI®MOT TOV EKTOUT®V 0epimV Tov Bepuoknmiov uéow teyvikwy Kai
Aetrovpyikav uétpwv. Ta pétpa avtd av EQopRosTovY TanTdYPOVa, Bo LITopovcay va
aLENGOVY TNV EVEPYELONKT ATOOOTIKOTNTO TOV TAOIWV Kol VO LELWCOVY TO TOCOGTO
TOV EKTOUTOV ontd 25% g 75% amd ta tpéyovia enimeda (tov 2007). TloArd and ta
LETPO. QVTO QOIVETOL VO EIVOL OOTEAECUOTIKA omd TNV amoyn tov kOcTovg (COSt-
effective), av kot dAla, pn owovoutkd eumddia, icmwg amobapphvovy TV £QOPUOYN

tovg (MEPC 59/4, 2009).

SOUPOVE e TOL CGULUREPACUOTO TNG MEAETNG, av 1O KAlpo £€mpeme  va
otafepomomBel péypt To 2100 oe o Beppokpacio Oxt vyNAOTEPN 0md 2°C 6€ oYéon
pe to eminedo TG mEPOOOV TPO NG POUNYAVIKNG EMAVAGTACNG KO OV Ol EKTOUTEG
amd ™ vovtidia cuveyicovv Omm¢ mpoPAénetonl pe TG vrobEécelg mov yivovtol otV
ék0eom, t01e 10 2050 O amotedovv 10 12% pe 18% tov cuvolk®V TayKOGHI®V
ekmopumwv CO2 mov Oa amortovviav yio vo emirevyfel n otabepomoinon g
Oepuoxpaciog (uéxpt to étog 2100) pe pa 50% mbavomro emrvyiog (MEPC 59/4,
2009).
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3.3 Texvikd, AELTOUPYIKA KL OKOVOULIKA €PYOAEla Yl TN Helwomn Twv
EKTIOUTIOV TWV AEPWV TOV Beppoknmiov amod Ta TAola

Yrdpyovv té60ep1lg PacIKEG KOTNYOPlES HETPOV Yo TN UEI®ON TOV EKTOUTOV
and ™ vavtidio (MEPC 53/4, 2005) (Suypappa 10):

Adypoppa 10: Baocwég katnyopleg LETP®V Y10, TN LEIMON TOV EKTOUTOV 0EPI®V
tov Beppoxmmiov amd ) vavTidia

H fedticwon e evepyeiaxns ancéoons.
AVTO onuaivel TNV P Ay LOTOTOLN T
TEPLOCOTEP OL YPTCLUOV EPYOV LE TNV
KOTOVAA®OGT] 18106 TTOGOTNTOS EVEPYELOLS.
AVTO 1oy0EL TOGO Y1 TO GYESLACLO, OGO
KoL TN SLapKELALAELTOVPYIOC TOV TAOLDV.

. H yprion kaveiuwy us pixporspo
ke ARNN ovvVodiko kbxlo
QVAVED TUYLCOV

THYCOV EVEPYELAG,
L., AVELLOC,
TAlOG.

KQW GiLon/EKXTTOUTIOV AV
HOVEGQ TAPAYOUEVOD EPYOD, TUY.
Broxaboio Kol QUOIKO AEPLO.

H ypnon teyvoloyiwy ucicweng
TV EKXTTOUTTOV, OTAADOT] 1]
ETTEVEN TN G PLElDOT| G TV
EKTIOUTIOV LEC® YT UIKT|G

LLETOTP OTIN G, BEGLEVGT|C KOL
aoBMKEVOT G, KAOMS Kol AAADV
EVOAAOKTIKDOV ETAOYMV.

2ta mhoioto TG Topovcag dTPPNG, EX® OVAADGEL TEGGEPIS UNYAVIGHOVS TOV
€xovv mpotabel yio T UEI®OT TOV VOVTIAOK®OV EKTOUTOV oepimv Tov Bgppoknmiov.
O1 unyaviopoi awtol mapovstalovy 1o peyardtepo Bobud oxedoTIKNG ETAPKELOS KOt
avtomokpivovior ota kprrpe mov 0étet o IMO yuw évo HEAAOVTIKO KOVOVIGTIKO

TAQIG10 Y10, TIC EKTOUTES TV agpimv Tov Bgpuoknmiov omd ta mhoio (MEPC 57/4/2,
2008) (o1qypappa 11).
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Adypoppo 110 Mnyoviopoi HeElOoNG TOV EKTOUTOV TV aEPi®mV ToL Beppoknmion
amo ta mhoia (2008)

The four possible
regulation systems/ GHG
reduction potential for
international shipping-
measures and instruments

d
/

\

/// \\
/ Global levy
EnerQ_V ef_ﬁmencv scheme on
Design mdex— marine
Technical [ bunker fuel-
measure ETET market
efficiency Maritime instrument

Operational emission trading

indicator-

scheme-market
Operational instrument

measure

2T1g emoOUEVEG TTapaypdpovg o eEETAGOVHE OVOAVTIKOTEPO TO UETPAL (TEYVIKAL,
AELITOVPYIKE KOl TEYVIKE).

3.4 EmAoyEg vl T BEATIwoT TNG EVEPYELXKN G ATTOS0ONG

Beltiopévn evepyetaxn amdooor Exovpe 0Tav mopdyetal 1 1010 TocOTNTA

OPEMLOV £PYOV LE UIKPOTEPT] TOCOTNTO EVEPYELNG,

Avtd pe ™ oglpd Tov onuaivel MyOTEPES KOVGELS KOVGIHOL Kol UEIMON OTIg
eKTOUTEC OAV TV Kavoaepiov. 'Eva evpd gdopa moltik®dv etvat Stobéoipeg yo tnv

avENON NG EVEPYEWNKNG ATOO0GNG TOL GYXESOGHOD Kot TNG Asttovpylog Tev mAoimv.

3.4.1 H BeAtiwon Tng evepyelakng amodoong péoco amd aAAayEG oTo
oxedlaopd Touv TAolov - O Xyedaotikog Asiking  Evepyeslakng
Amodotikdtntag (Energy Efficiency Design Index - EEDI)

H avantoén tov «Zyedwaotikov Acgiktn Evepyelakng Amodotikotntag» (EEDI)

a6 t MEPC givar pa mpoondBeio va a&lomombel n emdoyn yio v adénomn g
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EVEPYELOKNG QmOd0TIKOTNTAG TOV TAOIOV pe allayés oty vavanyiky oyediaon (MEPC
1/2, 2008, Sames, C. P., 2009). O EEDI exepaletor pe éva khdoua 6mov 6TovV
apOunt etvar ot exkmopunég 610&€1diov Tov dvBpaka TOV GLVETAYETOL 1 TAPUYWYN TNG
LETOPOPIKNG VINPESCING KOl GTOV TOPOVOUOGTY| £ivat To OPEAOS TNG KOWV®VING oo TV

napaymyn g vanpeciog avtc (MEPC.1/Circ. 681, 2009):
EEDI = exmounéc CO,/ uetopopixo épyo

Omov 10 mepiforiovtikd k6GTOG NG vouTidiog Ppioketon amd ™ ovuPoin g otnv
KMUOTIK aAAayn pe Tig ekmounég dto&gidiov tov dvOpaxa (COz) amd v Koworn Tov
0pLKTOV Kawoipwyv. To 6pelog TG KOWMVING 1GOVTUL PE TO UETOPOPIKO £PYO TTOL
TOPAYETOL, TO OMOi0 1GodVVOapEl LE TN UETAPOPIKN KOVOTNTA TOL TAoiov emi tnv
amooTaon ¢ petapopds. H povada pétpnong tov EEDI givon ypappdpro CO; ava
"kovoTnTo-piM" (capacity-mile), 6mov 1 "wkavomTa" givor 1 KovOTTA PETAPOPES
TOL QOpTiov KAT., M omoio. umopel vo SoPOPOTOIEITAL OVAAOYA IE TO POPTIO OV TO
mhoio eivar oyedwopuévo va petagépet. Ailel va onuelwow® €0d OTL TOGO TO
nepPorAovVTIIKO KOGTOG TNG VOLTIMOG 060 Kol TO OQEAOG TG KOwmviag amd To
HETOQOPIKO €pyo mov moapdyetonr petpovtal o€ Papog (ypappdpro COz/1d6voug
eoptinv), dNradn oe ELOIKEG Hovades kot Oyl oe afia (value). To to meplocodTEPO
mloio, M wKavOTNTA OLTH 16oVTOL HE TO Vvekpd Papog tov mAoiov, OmAadn ™
LETOPOPIKT] IKOVOTNTO TOV TAOIOL GE TOVOLG TPOCUETPDOVTOS TO POPTIO, TO KAOGILOL,

10 vePO, T0 PApoc TV aTtOUY KAT.

O EEDI napéyet yio k60 mhoio éva deiktr, 0 omoiog eKPpalel T GYESNGTIKN TOL
emidoon.  Zvykevipavovioag oeoopéva v tov EEDI evoc apiBuod mioiwv piog
ovykekpiévng katnyoplag (Ay. oegopevomholn, mhoio peTa@OPAs YOdnv Enpov
@optiov, mAoio PETAPOPAS EUTOPELUATOKIPOTIOV KAT.), pmopodv va Kabopiotohv
emineda Paong (ehdyota Opla) Yoo TG TVMKEG EVEPYEWKES AmTOdOGELS TV TAOIV

avtédv (MEPC 58/4/8, 2008).

Me Baon avtég 1g Pdoec (dgikteg) CO,, pmopel vo  avamtvybel Evag
vroypewtikos EEDI yw ta vedtevkta mhoia, o omoiog Oa emPdAilel Tov meplopiouod
¢ exkmopmng COz méveo amd KATO GLYKEKPIUEVO OPlO OO TO GYEONCGTIKO MOM

01ad10 tov TAoiov. OAa ta mhoia mov vavmnyovvral ard tov lavovdplo tov 2013 ko

54



petd Oa mpémetl va amodeikviovv 6t o EEDI toug givar pésa ota 6pra mov Exel Bécet

MEPC, 6pta mov Ba drtapépovv avdroyo e Tov TOTO Kot TNV Katnyopio Tov TAoimV.

[dwitepn Tpocoyn], ®6TdG0, TETEV® OTL TPEMEL VO, 000El GTOV TPOTO LE TOV OTTOT0
o EEDI 0o epopuooctel oe 010p0opeTikovg TOMOVS TAOI®V 1oL ypeldlovon
dtapopeTikovg "010pOmTIKOVS" TAPAYOVTEG Yo TOV TEPLOPICUO TOV EKTOUTDOV TOVG,
oAAG kot otov tpomo mov o EEDI 6o emoAnBevetar, av 1o mAoio dev elvan
VNOAOYNUEVO GE KATOL0 YDPA OO TO TPMOIO GYEIOTIKO 6TAd0. Andadn Tt Ba yivel
av 1 yopa dev givar otov IMO 1 dev €xel vmoypéwon va vioBetnoel tov EEDI oo

o1ad10 Tov oyedlacpov (Sames, C. P., 2010).

H ¥éa eivar o EEDI yia ta vedtevkta mAoia va ypnoluedoel g éva epyaieio
"ood0TIKOTNTAG KOLGIHOL" KOTd TO OYXEOOTIKO GTAd0 TOL TAOIOV, KABIGTOVTOG
dvvarr| T HETPMNOT TS OTOSOTIKOTNTOS TOV KAVGILOV Y1 S1pOPETIKE oYEd10 TAOIWV,
OAAG Kol EVOC GUYKEKPILEVOD GYEDIOV LE TNV EVOALOYT O1APOPOV TOPOUETP®V, OTTMG
N OYeSOTIKN TAYLTNTO, 1 EMAOYN o©Yediov TPomEAAG 1 M XPNON CLOTHUATO®V

avaktnong youévng Oepuotntog (waste heat recovery systems).

Etvow mpopavég 6Tt 01 mEPIoGOTEPES TPOTOMOUCELS TOV GYESIOV EVOG TAOTOV, OTIC
omoieg Pacileton | Pertiowon tov EEDI tov, pmopovv va e@approctovv tpmtictmg ota
vedTELKTO TAOLN, TPAYUO TOV GNUOIVEL OTL Ol UEUDOELS OTIC EKTOUTES AEPi®V TOV
Bepuoxnmiov and oyedlaotikég PeAtidoelg ota mAoia Oa etvar apyég Adym TG HeYdAng
oeélung (ong tov mhoinv (15-20 ypdévia). Emmhéov, o Paoelg (deikteg) CO,2 tov
EEDI tov mloiwv pmopovv oapyikd vo TPocdlopiotovv, He PAon TG E101KEG
TOPAUETPOVS KAOE TOTOV TAOTOV, Y10 EXTA O10POPETIKOVS TVTTOVG TAOTWV Kol apyOTEPOL
v enekTalfovV 6TOVG VIOAOWMOVG, KOoAVTTOVTOS He TOV Tpdmo avtd 10 81% tov

GLVOMKAOV EKTOUTAOV ToV vouTikakob topéa (MEPC 59/4, 2009).

Evog vroypewtikog EEDI ywo. véa mhola gtvat o evepyetaxa amodotiky 0o mOv
pmopel vo mopeyel 1oxvpd KivnTpo Yo TN LEIMCT TOV EKTOUTOV OO TO VEOTELKTO
mholo. O xVprog mepropiopoc tov EEDI eivar 611 apopd povo 610 GYed0GUO TV
mhoilwv. To mepParlovikd amotéhespo gival eniong teplopiopévo, dedopévou 0Tt o

EEDI woybdet povo yio ta vedtevkTa mAoia.
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3.4.2 Egowkovounon evépyeLag amo t Asttovpyla

H e&owovopunon evépyelog 6to AEITOLPYIKO GTAS0 Umopel va emitevydel omd Ola
To Aol Kot ovtipetoniletor Tpog to mopodv and v MEPC pe v avémtuén tov
«Agrtovpywkov Acgiktn Evepyslokng Amodotwkotnrag»y (EEOI) kot tov «Zyediov
Evepyelokd Amodotikng Atwoyeipiong tov mhoiov» (SEEMP) (MEPC 55/4, 2006,
MEPC/Circ.471, 2005). O EEOI exopdlet tqv anodotikdtra o CO7 gvdg mhoiov,
TG ekmopunég COZ ava pHovada HETOPOPIKOL £PYOV Kot VToAoyiletal pe Ty akdAovon

eElowon:

E;FC: % Ccarbon
EEOI = E;iMcargo: X D1 (grams COy/tonne mile) ~ [2]

o6mov FC; givar n katavilmon kovsipov yio éva taéior | po xpovikn mepiodo, Cearbon
gtvan 1o mepieydpevo o€ GvBpaKo TOL KAVGIHOV OV YPNGUOTOMONKE, Meargoi ELVOL TO
OUVOMKO @opTio oL peTaPEPOnke Katd Tn dudpkew avtov Tov Tagwiov N NG
YPOVIKNG meP1doov kot Di eivar 1 amdotaon mov davibnke oe avtd to Talidl | ™
OLYKEKPIUEVN YPOVIKT Ttepiodo. e pa mpdtaoct, o EEOI 1oovtan pe to mnAiko tov
GLUVOAKOD KOWGIHOL OV KoTavailmOnke Yo avtd 10 Ta&idl 1) T XPOVIKN TEPI0d0 emi
TO TEPLEYOLEVO GE AVOPOKO TOV KOVGILOV TPOG TO GUVOMKO (POPTIO TOL HETAPEPONKE

EML TNV AmOGTACT) OV OlvOONKE Yoo v TO TO TOEIDL 1] TN YPOVIKN TTEPT0O.

H xotavdiwon kawcipov 16o00tol pe T0 GLVOMKO KOVGIUO TOV KOTOVOAMONKE
ot Odlocco kol ote Advie amd TNV K0P pmyovn kot TG Pondntikég
NAEKTPOUNYAVES, TEPMAUPAVOUEVOV TV AEPNTOV KOl TOV amoteppotipov. H
povéada petpnong tov EEOI eivan oe ypappdpia CO; avé tovo goptiov eni ta vowtucd,

pida.

KaBwg n mocdtra CO; mov exkméumeton and éva mhoio oyetiCeton dpeco pe v
KatavdAwon Tov voutilakov Kavoipov, ot EEOI Ba mapéyovv yprioyleg mAnpopopieg
YL TV €MIOO0N TOV TAOI®V OVAQOPIKE LE TNV OTOOOTIKOTNTA TOV KOVGIL®V TOVG,
EMTPEMOVTOG GTOVG TAOLOKTNTES KOl TOVG OXEPIOTEG TOV TAOIWV Vo aSl0A0YNGOVY

™V enidoon tov 6TOA0V TOoVg o€ OTL apopd otig ekmounés CO,. A&ilet va onpeumdel
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61t o EEOI, o¢ avtifBeon pe tov EEDI, pmopel vo petafdiietor avéroya pe Tig
ocuvOnkeg Tov Ta&diov, YU awtd ko mpémel vo voloyileTor yio kdBe TURUA TOV

ta&1diov Ko va avaeépetatl oG Evag "Kivntdg" HEcog 6poc N ®G TEPLOSIKOG,.

Kéto amd v évvola tov Agttovpykod Agiktn Evepyeloxng Amodotikdtnrtog
nov avantoyOnke ond tov IMO, oyedidomke évoc vroloylotg ekmoundv CO;, amod
ta mAola o po Tpoceatn peAETn tov Epyactnpiov Oaiacoiov Metapopdv tov
EBvikod Metoofov Iolvteyveiov (Psaraftis et al., 2008), onAadn éva "dradiktvokd”
EPYOAEID Y10 TOV LTOAOYICUO TV EKTOUTMOV KAVGOEPIOV CLYKEKPIUEVOV TOTMOV

TAOI®V KAT® 0d po TOWKIMO AEITOVPYIKOV GEVOPIWV.

SOUPOVA E TN CLYKEKPIUEVN UEAETN, TO T ypnyopo mioia (OTw¢ to mAoia
HETAPOPAC eumopevIaTOKIPOTIOV) exméumovy mepiocdtepo CO2 (1660 oe amodlvTo
EMIMESO OGO Kot avd TOVO-YIMOUETPO) amd O,TL Ta o apyd mAoia. Emiong, ta pikpotepa
mhola ekméumovy tepiocdtepo CO2 ava tovo-yihdpuetpo and to peyoivtepa mhoio. Mia
evolpépovca damioctwon etvar OTL Ta Ao PHETAPOPES EUTOPELUATOKIPOTIOV &ivan
HaKpav 1 o onpavtikn tnyn ekropnomv CO2, 1660 o€ andAvtovg, 660 Kol 6 avd TOVo-

YMOUETPO OPOVG.

Me Baon dAAo gvpruato. TG CLYKEKPIUEVNG €peuvag, To HKpOTEPO TAOi
HETOPOPAS epmopevpotokiPoTiov eknépmovy nepiocdtepo CO2 avd Tovo-yIMOUETPO
amd 6,Tt ta peyolvtepa mhoia. Mio onuavtikn dlamictwon etval 1 HeYOAN TocoTTO
exmouncddv CO2 mov mapdyovror amd v "vymAdtepn" katnyopio ce péyebog tmv
mAolmv petapopds epmopevpatokiPotiov oe ardoivtn kAiipaxka. Emiong, to yeyovog
0Tt o1 ekmoumég CO2 avd TOVO-YIMOUETPO TOV TAOI®V OVTOV TOPUUEVEL GE

ONUOVTIKA VYNAS emtimedo o€ avtiBeon pe ta peydia mioio GAA®V KATNYOPLDV.

H oroypewtikny xatoypapn/ovopops. tov EEOI elvor o mPoKTIKG €QIKTY
emhoyn. H mepiorroviikn anotereopaticotnta givor 00cKoAo va a&loroynOet, d1ott
oL &vdgyoleves HelOoES Tov pmopel vo  emrevyBodv  efapt@dvionr amd  TOVG

UNYOVIG OGS oL Ba L100BETNBOVV Kat Ba KoLV ¥PNOT| TOV TANPOPOPLDY CVTMV.

3.4.3 To Zxédo Evepyelaka Amodotikng Ataxeipiong tov IMAolov (Ship
Energy Efficiency Management Plan - SEEMP)
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[Tpokepévovr va. TPowONGOLY TIG KOAVTEPEC TPOKTIKEC YL TNV EVEPYELNKA
amodOTIKN Agttovpyio TV TAOIOV, Ol TAOIOKTINTEG WITOPOLV Vo Kabiepdoovv éva
"Yyéo10 Evepyelokd Amodotikng Awayeipiong tov IThoiov” (Ship Energy Efficiency
Management Plan - SEEMP) (MEPC 58/INF.7, 2008), to omoio mapéyetl £va mbavo
UNYOVICUO TopaKoAoVONoNG TG EVEPYEINKNG amdOO0GNS TOL TAOIOV GTO ¥POVO Kot
eetalel mbavéc Peltiwoeg pe éva dopnuévo tpomo.  To "Zyédo Evepysiaxd
Amodotikng Alayeipiong tov IThoiov™ (SEEMP) mpocpépet po kabodnynon ya tov
Tpomo pe tov omoio pmopel va emrevyfel n PeAticTomoinom NG AEITOVPYIKNG
EVEPYEIOKNG 0mOd0oNG TV TAoIOV péoa amd Teyvikéc Aemtouépeles Omoc: (1)
KOADTEPOC TPOYPOUUATIGHOS ToL Tadiov, (2) éleyyog TV Kauptkov cuvinkav, (3)
"just in time" api&n tov mhoiov oto Audvia, (4) Bedtiotomoinon TG ToLTNTAS Kot
Al Aetrtovpywka pétpa (PAéme Tapaptnua 5: Ship Energy Efficiency Management
Plan, MEPC 58/INF.7/4, 28-07-2008).

H omoypewtikny omaitmon ywo éva SEEMP 0o ofupowve 6tt ta mhoio €ivor
VIOYPEDMUEVOL VO, TIGTOTOLOVV TIG EVEPYELES TOVG Y10 TN OLYEIPIOT TNG AETOVPYIKNG
EVEPYEIONKNG O0d0TIKOTNTAG ToVg Kot 1) xpron tov EEOI yia v maparkoriovdnon g
emidoomg Tovg Ba givar puowkd pépog avtod Tov oyediov. H epappoyn evdég EEOI oe
éva Kabiepopévo cuotnua teptParhoviikng dlayeipiong Oa mpémet va yivel cOLP®VA
pe v epapuoyn Kot ke dAlov mepiParlovtikot deiktn kot va akolovbel ta foctkd
oToyEio TOV avoyVOPISUEVOY TPOTOTTOV (GYESCUOC, VAOTTOINoN Kol AEltovpyia,
Eleyyog ko OopbmTikEG evépyeleg, emavelétaocn Tov TpOmOv dwayeipong).  Ta
OmOTEAECUOTO OO TNV WOPAKOAOVONoN Kol TG METPNOELS B avapépovtal otn
doiknon. M emaveEétaon tov TpOTOL dwoyeipiong pmopel vo mepthapPaver v
avafedpnon oTOYw®V, TOV ETAVATPOGO0PIGHS ToL idtov tov EEOI yia ) cuvéyion g
KATOAANAOTNTAG TOV G€ GLVAPTNOT LE TIS LeTAPAAAOLEVES TEPIPAAAOVTIKES CLVOT|KEG

Kot TPOPANUATIGHOVG KO BAAES KAVOVIGTIKES pLOLLicELC.

3.5 Eva Navtiliako Zvotnua Epmopiag Aikaiwpatwyv Exmopumwyv

To televtaio didotnua (2010-2012), n MEPC £yet eotidost tn d0vAELd TG 0TV
TEPOTEP®  avAmTUEN  dlapOpmV  ayopakevipikdv — gpyaieiov  (Market-based

Mechanisms), to omoia Oo pmopovcsoy vo ¥pNooTon0oVV GUUTANPOUATIKG [E TO
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TEYVIKA KOl AETOVPYIKE PETPO Yoo TV €miTELEN TNG OmOUTOVUEVNG Helwong TV
EKTOUTOV 0gPimV ToL Bgppoknmiov amd v taykocuio vavtiiio (MEPC 56/4/9, 2007,
MEPC 61/INF.2, 2010). ‘Eva ayopoakevipikd epyoieio (MBM), 10 omoio éyet
avantuydel and v MEPC kat éxet vmootnpydei and pia oepd Propnyoavikés ympeg,
glvar o oyxedlaopdg evog «Noavtihokob Xvotquatog Eupmopiag Awoiopdtov
Exnopndv aepiov tov Oeppoknmiov» (METS) (MEPC 58/4/25, 2008, MEPC 58/4/19,
2008).

‘Eva METS 6¢te1 éva "mhagov” (cap) otig exmounéc aegpiov tov Beppoknmiov and
Tt wAoio, To omoio opileTton cOpPova pe To TopicuaTa ™G AlaKLPEPVNTIKNG
Emutporig yio v Khpatiky AAlayn (Intergovernmental Panel on Climate Change)
Yo TIC OmopaitnTEG UEUDOCELS OTIC TOYKOOUIES  EKTOUTES  TPOKEWUEVOL Vol
emPBpadvvhovv N va amo@evyBobv 01 EMATOGELS amd TO PAVOUEVO TOV Bepproknmiov.
Me Baon v mTocdHTNTA TOV EKTOUTOV TOV TEPIEXEL TO "TAAPOV" avtd, eyKadiocTatal
EVOG UNYOVIGUOG 0yOpaTtMANGIOG SIKOIOUATOV EKTOUTMV, O 000G OIEVKOAVVEL TNV
avoykoio peimon Tov ekmoundv aepimv tov Beppoknmiov Kabiotdviag dvvatny v
EQOPUOYN TV TIO OTOOOTIKOV OIKOVOUKE HETPOV UEIMONG TOV VOVLTIAK®OV

EKTIOUTOV.

H xevtpikn 10€a micw amd éva cOOTNUO OYOPOUTOANGIOG EKTOUT®V Vol OV pd
emyeipnon N o xoOpo EXEl KOTAPEPEL VO PEIDCEL TIG EKTOUTEG TNG OF EMIMESO
YOUNAOTEPO amd avTd OV £Xel Oeopuevdel pumopel vo TOLANGEL ALTA TO EMTAEOV
OIKOIDOOTO EKTOUTOV GE KATOlL GAAN eTyeipnon N YOPO TOV UITOPEL Vo cuVAVTA
OVOKOAIEG 0T UEIMON TOV EKTOUTAOV KOl GTNV EKTANPOOY] TV VITOYPEDCEDY TNC.
Me avtd TOV TPOMO, OV TO SIKOIDOUOTE EKTOUTMOV UTOPOVV VO 0LyOPOSTOVV KOl VO
TovANOoVV and TOVG EVOLPEPOUEVOVS GE [0 ALVOLYTH OYOPd, TO GLVOAIKO KOGTOGC
GUUUOPPOONG e TOVG 6TOYoVS Tov [IpmToKkdAiiov Tov Kioto Ba peiwbei oto eldyioto

(Criqui et al., 2000).

Xe 0Tt aQopd ot VauTIAoKY Popunyovia, TPOKEWEVOL v AEITOLPYNCEL Eval
GUGTNUO OYOPOTOANGIOG EKTOUTAV oepimv Tov Bgppoxnmiov i v maykdGHQ

vavTidia, epeoviletatl va vtapyovy oruepa dV0 EMAOYEG:

(1) eite o1 maykdoueg vavtTiMakég ekmounés Bo cupmeping@Bodv oto Bvikd

amofépaTo EKTOUTMV,
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(2) eite Ba evraybovv oto Ilpwtokorro tov Kidto kdtw omd éva vEO VOUIKO

unyevicpo vd v aryida tov IMO (Marintek et al., 2000).

Eéaitiag tov vooTopévev  dUOKOM®MY OTNV  KOTOVOUN TOV  VOLTIALLK®V
EKTTOUTMV GTIC SAPOPES YDPES KOt TO YEYOVOG OTL 1) VOuTIAakn Bropmyovia o Enpeme
VO OVTYETOMIOTEL 08 TAYKOGU0 €mimedo Ady®m Tov O1eBvovg yopaktnpa Tng, Mo

mBavn @aivetar n vicBEToN TG devTEPNG EMAOYNS Yo TOV GYedlacud evoc METS.

Kéto and to véo avtd vopikd punyoviopo, to mioio. opeilovy va eyypapovy Kot
Vo dlTnpovV €va AOYOPLOGUO GTO UNTPMO TOL VOVTIAKOD GUGTILOTOS EUTOPIOG
OIKOOUATOV  EKTOUTAOV, KOODG KOl Vo OTOKTOOV Uit TOCOTNTO  OIKOULOUATOV
EKTTOUTTAOV 7OV VO OVTIOTOLYEL OTIG EKTOUTEG aepimV Tov Beppoknmiov amd ta mAoia
ToVG. Mo €Ol aVOPOPE EKTOUTOV TPEMEL Vo VTOPAAAETOL 6T d1oiknom ToL
pnyoviocpov yio €ykpiorn, &ved ta mAoia Bo mpémel vo Katoypdeovv Kol TnV
Katavalmon tovg oe kavowa mote to, Port State Controls (EAeyyot IMapaiipéviov
Kpatov) va givar g 6éom va edéyyouvv kot Ta 600 avtd ototyeio cOLP®VO LE aLGTNPE

KkaBopiopéveg d1odKacies.

To METS 0a epapuodleton yuo T1g ekmounég d10&ediov Tov avOpako amd O Ta
mAoio mov eumAékovtal 6to JEBVEG eumdplo, eved OAa To mAoia B Exovv €OKOAN
TPOGROoT GTO OIKOUMDUATO EKTOUTAOV GE oL ayopd. Avthv mbavag Ba dwyepileton
évag oebvng popéag mov Ba cvotabel amd to METS. Ze 611 agopd 610 Ov 10
VOLTIMOKO 0vTO GOoTNO Ba gival avorytd o€ ayoporTmANGio SIKAIOUATOV EKTOUTDOV
amd Topelg extdg TG Vo TiMag, vmootnpiletor Eviova 0Tt Oa Empene va etvar duvaty N
«ovvepPYaoion HE GAAD GLUGTNUATO EUTOPIOG EKTOUTMV TPOKEWWEVOD 1 VOLTIMOKN
Bropnyavia va eivat o€ BEon va oryopdoet SuadUATO EKTOUTOV and GALOVS TOUELS, OL
010101 UTOPOVV VO, EIWGOLVV TIG EKTOUTES TOVG HE HIKPOTEPO KOGTOG GE GYEOT LE TO
vauTiilokd topéa.  Me ovtd tov tpdmo, M maykdcpo voutiMa Oa pmopécel va
GUVEICQEPEL OMOTEAEGUOTIKA GTNV KOTOTOAEUNOT TNG KAMUOTIKNG OAAOYNG ME €va
UNYOVIGUO IOV TPOCPEPEL TOV EAEYYO TMOV VOVLTIAOK®OV EKTOUTOV 0OEPiV TOL
Bepuoknmiov. Tavtdypova dev eumodilel v AvATTLEN TOV VOLTIMOKOD TOUEN KO
EMOPEAEITAL OO TO. MO OIKOVOUIKG OTOO0TIKG UETPO. GE GAAOVLS PLopmyavikovg

TOUELS.

H vwbémon evogc METS ocuvvemdyetar ko éva €UUeco KOGTOS, TO OMOI0

amoteheiton Kupiwg amd TPOGHETA S0KNTIKA ££000 TAVE® GTO TAOI0, GTIG VOV TIAMOKES
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etapeieg, otovg Opyoviopuote eréyyov tov IMapaipéviov Kpoatdv, kabhg kat ot
Aertovpyion Kol TNV KEVIPIKN €YKATAGTOOT TOV UNYAVIGHOD OMUOTPATNONG TOV

OKOLOUATOV EKTOUTMV.

Opeove pe TV opdoo EUTEPOYVOUOVAOV Y10, TN ULEAETY] CKOTIUOTNTAG KoL TNV
a&loAOYNON TOV ETMTOGEMY TOV OIKOVOMK®OV UETPOV PAGIGUEVO GTNV ayOpd Yio TOV
TEPLOPICUO TOV EKTOUTMOV aEPi®V Ttov Oeppoknmiov and to mAoio (MEPC 61/INF.2,
2010), 10 K6GTOG HeIMONG TV EKTOUT®V eKTILdTOL 0Tt Oa givon 96$/10vo CO2 mov dev

exméumetal yo to 2030.

Epyopevn topa oty mpoaktiky epappoyn evog METS, to mhoio Ba eivor avtod
nov Ba mpémel va "pubuiotel”, Kot Oyl ot Apéveg, ot Tpoundevtéc Kavoiuwy K.o., y
oVTO Kol Ol OmOTNOES Yo LRWOPOAN, ekBécewv Kou GAA®V vmoyped®oewv Oa
emPapdvovv ™ vovtihokn etopeia, 6mmg cvvnBiletar péypt onuepa v OAQ TO
epyoreia Tov IMO. Av vrmoBécm Ot EEKIVAEL OVGIACTIKY] SOVAELL Y10 TNV OVATTTLEN
evog METS oto dueco pédlov, évag t€tolog unyoviopoc o Mrav €toog yio
epapuoyn puéxpt to 2015, piog kot 0 omoutoOUEVOS ¥POVOC Yo TNV avdamtuény Tov
emmpedletanl amd 10 TAAICIO TOMTIKNG YOp® omd TiG Oebveic ocvintnoelg yio v

KAMUOTIKY] 0AAoyT).

IMa mv avantuén evog METS, 0witepn mpocoyr| Oa mpémel va do0¢ei, Katd
YVOUN KOV, GE OTL 0Popa 6TOV KaBOPIGUO EVOC OvATATOV 0piov (TAAPOV) EKTOUTHOV
kabdg kol o {nmuata, OmOG Kupimg M ONUIOVPYID TOV OMOLTOVUEVOL QOPEQ
dwyeipiong ko n otevi dtacvvoeon tov METS pe dAla cuotiuoTe oryopammAnciog

EKTTOUTTAOV, KOL 1 EPOPLOYN TOL HETPOVL GE TAOIN OVOTTUGGOUEVDV YOPDV.

H mo peydin ovnouvyio avagopikd pe v mpoktikny epoppoyn evoc METS
motev® Ot eivor o ovopeva "amdtng" mov €yovv eviomotel oe avaroyo
GLGTNLLOTO OYOPOTOANGING EKTOUTAOV TTOL £YOLV NON €QpUOcTEl. AV Kot givon
OVOKOAO VO YIVOUV GUGYETIOELS e TTopadelypata andtng o GAAN cuoThiuata, givol
cOQEG OTL TOL TTO TOAVTAOKO GLGTHHOTA ¥peldlovTol o mepimhokn emtinpnon. Ot
amotelecpoTiKol pnyavicpoi eréyyov Ba mpénet va etvan e BEon va porapPfavovv,
va aviyyvebouv Ko va ovtipetoniovv andmepeg amdtne.  Eumepiec amdng 1
napafiacns mTov £(0VV TOPOVCINCTEL GTO TAAIGIO TOV VEICTAUEVOV GLGTNUATOV

ayopammAnciog ekmoundv, 0o mpémer vo AapPdavovtor vmoyn Kot pmopel vo
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amoderyBohv yPNOIUES Yo T SNUIOVPYIN HETPOV KATOTOAEUNONG TG OATNG KOTA TN

drdkacion avATTLENG TOV UNYOVIGHOD.

3.6 'Evag 81eBvig pOp0oG 0TO VAUTIALAKO KAUGLUO

‘Eva dAho ayopokevipikd epyodreio mov €xet avamtvyBel amd v MEPC,
TPOKEWEVOL va, emtevyBel N pelwon Tov ekmoun®v aepiov tov Beppoxknmiov ond ta
mholo, meprthapuPdverl 10  oYedlopd  evog  debBvoug  tapeiov  amolnpdcewv
(International Compensation Fund — ICF) (MEPC 60/4/8, 2009, MEPC 58/4/22,
2008). To epyoreio avtd Pooileton ommv emPoAr] evog diebvodc @oOpov oTa
vavtimokd kovowa. Kdato and to oyiua avtd, 6ia ta mAoio mov eUmAEKOVIOL GE
d1ebvn dpopordyo Bo vtoBdAlovtal oe Eva POPO KALGIOV, 0 0TT010¢ KOBlEpOVETAL GE
éva 0edoUéVO EMIMEDO KOGTOVS avd TOVO vauTilakoD kavoipov (MEPC 57/4/4, 2007,
GHG-WG 1/5/1, 2008). O ¢@dpoc Ba gpopuodletor o€ OA0 TO VOVTIMOKE KOOGILLO,
AopBavovtag vToyn Tovg JSPOPETIKOVS CLUVTEAECTEG ekmoun®V Kot Ba emPopivet
elte T0VG TAOWOKTNATEG €lTe TOVG TPOUNBEVLTEG VOLTIAIOKOD KOVGIHOL €glte TO
dwiotpla tetpehaiov. O @opog Ba doxeteveton oe Eva AeBvég Navtihokd Tapeio
Exnmounov aepiov tov Oeppoknmiov, eved Ba opiotodhv coagpelg odnyieg ywn
OLYKEKPIUEVN XPNON TOL KeParaiov avtov. Il.y. yioa ™ ypnuatoddnon e Epsvvog
kot ¢ Avantvéng (Research & Development — R & D) ot vovtidakn Bounyovia 1
N xpNuatoddTNon &vog mpoypaupotog Teyvikng Zvvepyoasiog tov IMO yu
Beitiowon g evepyelokng amodotikdtToS Tov arykoouiov otorov (apaptnua 6:
An International Fund for Greenhouse Gas emissions from ships, MEPC 60/4/8, 18-
12-2009).

"Evag ¢O6pog 610 vauTiMoKkd kadotpo guoikd Bo avénoet 10 KOGTOG KOVGIH®V TV
mAoilmv, T0 0molo 6€ MOAAEG meptTtOGES anoteAel Eva peydAo mocootd (mepimov to
33% Otav n T tov Brent givar vymAn) tov Aettovpyod kdotovg twv mAoiwv, yU
oavtd kol mailet onuaviikd poOAO OTIC OMOPACES TOV VOLTNYEI®V Kol TOV
TAOOKTNTAOV. Agdopuévov 6Tt o1 ekmopunés d10&ewdiov Tov dvBpaka cuvoéoviat dueca
HE TNV KATAVAA®GT KOLGILOV, TGTEV® OTL 01 POPOL Kavcipov Ba divovv avénuéva
KV TP 6TOVG TAOOKTNTES Y10l VO, LELDGOVV TN PO KOVGILOV KOl TIG EKTTOUTES TOVG

(Chupka, 2004). H ermidpaocn ovth emPefoidvetor amd 16TOPIKAE SEG0UEVO TOVL
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delyvouv 011t 1 {RTNON VALTIAIOKOD KOVGIHOV TPAYHOTL OVTOTOKPIVETOL GE OAAAYES

OTNV TN TOV VOOTIAMOKOD KOVGIHOV.

"Evag ¢0pog ot vauTiAiakd kavoo propet vo peidaoet T {\Tnomn e Kavoo Kot
TIG ovarloyeg ekmoumég 610&€15i0v Tov AvOpaka PEGO amd PEATIOCEIS GTNV EVEPYELNKT
OAmOO0TIKOTNTO TV UNYOVOV TV TAOL®V Kot TOL oxedocpov tovs. Emiong aAloyéc
OTIG AETOVPYIKES TMPAKTIKEG TOV TAOIWV GLUTEPIAAUBOVOUEVAOV TOV GUVIEAEGTMOV
QOpT®ONG, TOV TPoypappatiopol tagdeiov, ¢ ToydTTAG TAEHONG KOl GAA®V
Aerrovpyikov pétpov (OECD, and Hecht, 1997). Il mpdéceatn omavinon tov
VOLAOTOV OTIS LENUEVES TIEG TOV KOVGTU®V TEIVEL VO €lvon 1 HEIOUEVN TOLTNTO
mAevong (slow steaming) kot o 7o c®OTOS TPOYPAUUATIOUOS TPOGELELGNG OTO
Muaviae (port call scheduling) (Rodrigue et al., 2009). Qotoco, mpéner va Anedei
VIOYN OTL OTOV TO TAOTO gival o€ ypovovavAimon (time charter), to kobowa TANPOVEL
0 KATOYOC TOV POPTIOL Kot avTd, avdioyo pe v elaotikdtnta g CIF Tyune, Oa
emPBapOvel TNV KOTAVAA®OT). XVVETMG, 0 VOLAN®TG VoL AVTOG TOV EVOLAPEPETOL Y10

TOV POPO KOVGIHOV GTN XPOVOVADA®GT Kol Oyl O TAOIOKTNTNG.

Q61000, VIAPYOVV APKETE EUTOSN Y100 THY VIOBETNON EVOC POPOV GTO VOVTIAKA
kavowo. Koatapyds, sivor amoapaitnn n emitevén pog ocopeoviog HETOED TV
SPOP®V YOPOV Yoo TNV EMPOAN €VOC TETOOV EOPOL KO OKOUO KOl oV HOVO EVOG
UIKPOC  aplBuoc yopav meplopuPavotay G6TO VOUTIANKO (QOPOAOYIKO CUCTNUO
EKTOUTTAOV, B0 TaV OmapoitnTo YU OVTEC VO SOTPAYLATELTOVV EVa PACHO OepdtwV
HE TIG UN CLUUETEXOVGES YOPeS. Ot dompaylaTeDoel; avTéG LE TN GEPA Tovg Oal
TPEMEL VO AVTILETOTIGOVY OEpata, OTMC To onueio €PoproYNg ToL POPOL, TOL0G
popéac/opyaviclog Ba eivar vmevBuvog Yy T GLAAOYY| KOl TNV EKTOUIELON TOV
€600V amd T0 POPOo, TG Ba daveunBovv ta £60da Yo S1UPOoPovS AAAOVG GKOTOVGS
KAin. EmmAéov, av 0 pdpog 610 vauTidakd kavoipo dev emPandel oe 01e0vég eminedo,
moted® Ot Ba etvan edkoro va mopakapedel. Av gpappootel o €vo TEPLOPIGUEVO
aplud yopov povo, n mapafiocn Oa eaptbel and v tomobecio twv Apévev dmov
T VOOTIAMOKE KOOSO LTOPOVV Vo TPOUNBeLTODV Ympic TV €midpuven Tov opov

KaOAdG kol amd 10 KOGTOG UETAPOPAS TOL KAVGILOV G GYECT LLE TO VYOG TOL POPOV.

Oopeova pe v opdon EPUTEPOYVOUOVAOV Y10, TN UEAETY] CKOTIUOTNTOG KoL TNV
aEl0AGYNOT TOV EMNTOCE®V TOV OIKOVOUIK®OV LETP®V BAGIGUEVE GTNV 0yOPd Y10 TOV

TEPLOPICUO TOV EKTOUTMDV aEPi®V ToL Oeppokmmiov amd to mhoio (MEPC 61/INF.2,
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2010), vy éva do1ebv] @OPO ©TO VOLTIMOKO KOVUGLO, TO KOGTOG Heiwong TV

ekmoun®v yio kaOe tovo CO2 mov "amopedyetan” ayyilel ta 508 ywo to 2030.

g YEVIKEG YPOUUES, VOUIL® 0Tt £vag d1eBvIc OPOC 6TO VOUTIMOKO KAHGIO Etvat
OYETIKA amAOG TOG0 6TV avdmtuén, 660 KOl GTNV EPAPLOYN TOV, LG Kol To TAoia
gtvon o vroypewuéva va drabétovy Piffiio mapddoong kavoipmv (Bunker Delivery
Notes) oto mAoio Kot va. coumAnpodvovy o «Bifiio untpdov netperaiov (Oil Record

Book), ta omoio a6 moAAES AMOWELS OVTIGTOLYOVY GTIV KATAVOAMGT KOVGILOV.

H emrmoymg epappoyn tov o1ebvodg @opov kor tov debBvovg tapeiov
amolnuiwoewv (International Compensation Fund - ICF) 6a efaptdton omd tnv
gykoupn kot akpiPpn vwoPoAn avaEopdc Kol KATOYPAPNS TOV €IGQOPAV OO TOVLG
EVOLPEPOUEVOVS QPOpEic. Xe TEPIMTMOON AmOVGinG 0TOOVONTOTE KOTDOTATOL 0piov
YO TNV TOGOTNTO TOV TAPEYOUEVODL KOVGIHOV TOV EVEPYOTOLEL IOl VTOYPEDTIKN
OTOATNOT KOTOXDPIoNG, OKOUN Kot 0 KpOTEPOS Tpoundevtig, Ba Tpémel va ONAMOEL,

va, GLAAEEEL Ko va dtoPiPdoet Tig 10popéc TV agpiwv tov Beppoknmiov.

H amotehecpatikn epapuoyn €vog o1ebvodg @Opov G610 VOLTIAOKO KOVGLULO
eCaptdron og peyaro Pabud amd v vcBETnon Tov PETPOL GE diedvES Ko Ol o€
Tomkd M mePLpepelakd eminedo. Emiong, n viobétmomn tov pé€tpov amd opiopéveg
YOPES Hovo Pmopel va 00MYNGEL 68 aHENGN TS AYOPAS TOV VOVTIMOK®V KOVGIHL®OV
OTIG YOPES, OOV OV EMPAAAETOL O POPOG KAOMDC Kol G€ AENCT TWV GUVOAAAYDV
HETOED TOV AMUEVOV TOV YOPOV GLTOV, TO OTTO10L LITOPOVY VA 001YOOVV GE d10PPOn

dro&ediov tov avOpaxa (carbon dioxide leakage).

3.7 AtloAoynomn twv SuvatoTTwy pelwons Twv ekmoumwyv CO2 amd ta
TAo(X UE TNV EQAPUOYT TWV UTIAPXOVUCWYV TEXVOAOYLWV KL TIPAKTIKWYV

Méypt topa €rovv oculnmBel (o cepd amd emroyég v ™ PeAtioon g
EVEPYELOKNG OOO00NG TOV TAOI®V KoOMOG Kot ot duvatdTNTES Yoo eEotkovounon
EVEPYELNG LLE TO CLVOVACUO VTOV TOV EMAOYDV. ATO TNV GAAN TAELPA, TO KOGTOC, M
EMeWT KIVNTPOV Kol GAAol epaypol eumodifouv v vobétmon mToAAOV amd Tig
EMAOYEG OVTEG.  ZUVENMOC, KATd TNV aSloAdynomn tov duvatotntov e£otkovounong

evépyelog, yivoviar clonnpég vmobicelg oyetikd pe 1o PabUd «COUYMEIGHOVY NG
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TPOoTAOELNG EE0IKOVOUNGTNG EVEPYELNG KO TOV EMTAEOV KOGTOVG TTOV Ba amattovvtay

YL TV EQOPUOYN TOV GYETIKOV HUETPAOV.

Me ™ peAétn mov vaéPfare to Ivotitovto Noavtikng Mnyavikng, Emotmung kot
Teyvohoyiog (IMarEST) otov IMO tov Ampiko tov 2011 (MEPC 62/INF.7, 2011)°
exTyuMOnKay ot GUVOAIKEC JLUVATOTNTEG HEIMONG TV EKTOUMMV OEPIOV  TOV
Bepuoxnmiov and Ta mAoio mov pmopovv va emttevyfovv pe v vwobBEétnon tov EEDI

kot tov EEOI yia ta €t 2020 o 2030.

[T ovykexpéva, N pEyom mbav ueimwon TOV EKTOUTOV amd TV v1oBEtnon
TOV TEYVIKOV KOl AETTOVPYIK®OV HETP®V, EKTHLATOL OTL KvpaiveTon petald 225 kol 590
exatoppvpiov tovov duéewdiov tov dvBpaka yoo to 2020 ko peta&d 396 ko 913
exatoppvpiov ovev yia to 2030, avtictorya. Ot apBuoi avtoi avimpocwmehovy o
nocootwoio peimon g taéng omd 20% péyxpr 46% o€ oyéon pe TO VYOG TV
ekmounmv av doev AapPdvovtav to pétpa ("business as usual scenario") ywo ta £t
2020 wxor 2030. Kot ovtd ocoppovo pe to pulud avamtuéng g VOuTIMOKNG
Blounyoaviog mov wpoPréneton otn Agvtepn Meiétn tov IMO yia Tig exmounég aepimv

tov Ogppoknmiov (IMO 2009 GHG report).

Avo axoun evOl0PEPOVTE GTOLXEIN OVOOEIKVOOVTOL HEGO OO TN GLYKEKPIUEVN
perétn (MEPC 62/INF.7, 2011):

®  VIAPYEL WO OHUAVTIKH ODVATOTHTO, Y10 TN UEIMOTN TV EKTOUTOV 010&€10i0v TOV
avOpoka amd To TAoia,

e £vo LEYEAO TOGOGTO TG LEIMONG TOV EKTOUTOV aepiwv Tov Beppoknmiov ond ta
mhoio (MOAAG TEYVIKA Kol AETOVPYIKA WETPO) UmOpovV vo, emtevybodv e
apvNTIKO 0plokd KOGTOG, OMNAaON e Kabapn eotkovounon mopwv. Xt0 TANICLO
avto, a&ilet va onUEIOo® OTL O TOPUTAVE® KAUTOAES VTTOAOYIGTNKAV e OESOUEVT
™MV vadpyovca texvoroyia, TPy Tov onpaivetl 6Tt Ta pETpa Tov agoroyodvot
TPOGOEPOLY a evkatpio yia BeATion TS amod0TIKOTNTOS TV TAOI®MV GE GYEoT

LLE TNV TPEYOVGO LEGT AOO0GT TOV GTOAOV.

® Tyetikd pe Tig Oprakés Samives peimong TG pOTAVONG KOL TV OUKOVOUIKY OOSOTIKOTITO TMV
pétpov evepyelakng amodotwcotntag (Marginal Abatement Costs and Cost Effectiveness of Energy-
Efficiency Measures).
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Epyopevn oto owovopkd epyoieion yioo TOV TEPOPICUO TOV VOVTIMOKOV
EKTOUTOV 0EPi®mV TOV BeppoknTion, EKTOG amd TIC SVCKOMES GTNV TPOKTIKY EPAPUOYY|
Kot To TpoPAnpata mbovig moapafioong mov mapovstdalovy, 1 TEPIPOALOVTIKT TOVG
OTOTEAECUOTIKOTNTO Y10 TN HEIMOoN TOV €KTouUnTdv dto&ediov tov GvOpako oTtov
TOUEN TV BOAACCIOV HETAPOPDV umopel vo. aupiofntnlei évtova. To yeyovog O6TL M
(o yo BoAdooieg peTapopES ival aveAaoTIKT), onuaivel 0Tt ol emiPapbvoelg ota
VOOTIMOKG KaOoo, 1 1 ayopd TV SIKOIOUATOV eKTOUndv, Oa petaeepbodv oe
peydro Babud otovg VOLAMTEG, VO O TPAYUATIKOG 6TOY0S, OnAadn M Melwon TtV

EKTOUTAOV 0Epi®mV TOV Beppoknmiov amd T vauTidia, vopilm oev Ba emrevydet.

Av ko évog deBvig eOpog 6to VOuTIMOKO KOOGo N éva cOoTHe EUmTopiog
dwowpdtov ekmoundv Bo pmopovoe Vo €QUPUOCTEL ME  EmTUYIM GE  GAAOVG
Brounyavikobg topeic v v emitevén g peimong tov ekmopunodv CO2 amd Tig
OpaocTNPOTNTEG TOVS, Ol AVGEIS OVTEG MIOTEV® OMO UOVEG TOVG OEV OTOTEAOVV
TPOAYLOTIKY] ADOT Yio TOV Topén TV BoAdooiwv petapopdv. Avtifeta, mpémel va
d00¢t éupaomn oy avanTvEn evOg VTOYPEMTIKOD GYEONOTIKOD OEIKTY EVEPYELOKNG
amodoTIKOTNTOG Yo To. Vo TAoia, o omoiog Ba mepiéyel Eval EAIYIGTO ATOTOVUEVO
EMIMEDO EVEPYELNKNG OTOAOCTG TOV KOVGIHOV oL GYeTICETOL LLE TO OPIO OTIC EKTOUTES
d1o&ediov Tov dvBpaxa kot Oa Kaboprotel pe Paom Eva cOGTNUO OEIKTOV EVEPYELNKTG

amdo0oNG.

3.8 EkTywpeves pewwoels ot ekmoumég CO2 amd v eloaywyn
UTIOXPEWTIKWVY TEXVIKMV KOl AEITOUPYIKWV HETPWV Yo TN BeATiwon g
EVEPYELAKNG ATTOS00M G TWV TTAOLWV

Ac¢ onuewwbet 611 Tov lovAo tov 2011 1 MEPC vioBétnoe vroypemtikd pétpa
Yoo TNV avénon ™G EvePYELOKNG amdO0oNS Kol TN LEIMOT TOV EKTOUTAOV 0EPI®V TOV
Oepuoknmiov amd ™ O01EBvn vavtiMa, Wing ekrmoundv CO2 (MEPC 62). Onog
avapépinke, To HETPO OVTE TTOV AVTITPOGMOTELOVY TO TPMTO OEBVEC deCUEVTIKO
KOVOVIoTIKO mAaiclo ywo tn peiwon tov exmoumomv CO2 ywo omoodnmote O1e0vn|
Bropunyovikd topéa. Ot tpomoroyieg oto mapdpmmue VI g Zoppacng MARPOL
"Kavoviopoi ywr v mpéAnyn G ATHOCQOIPIKNG pvmavong ond to mAoia”
TPocBETouy €va véo kepdiao 4 oto mapdptnua VI yia tovg "Kavoviopotg yo v

EVEPYELOKY] amOd00T TV TAolwV", ot omoieg KaOIGTOOV VLIOYPEOTIKO Eva
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«Eyedwaotiko Agiktn Evepyelaxng Arodotikdomracy (EEDI) yuo o véa mhoio ko éva
«Xxéd10 Evepyelaxne Awyeipong tov mioiov» (SEEMP) yu 6Aa ta mAoio. Ot
KOVOVIGHOT 1oyvovV Yo 6Aa Ta Thoio dve Tov 400 KOp®V OMKNG YOPNTIKOTNTOS Kot

avapévetat vo tedodv o€ 1oy o debvég eminedo amd v In Llavovapiov 2013.

Xopupova pe t perétn tov IMO oyetikd pe TIG EKTYMUEVEG UEIDGEIS OTIC
exkmopnég CO2 amd Vv €160 y®YN VIOYPEDTIKMOV TEXVIKMOV Kl AEITOVPYIK®OV UETPOV
ywo. ™ BeAtimon g evepyslakng amoddoone tov mioiov ("Estimated CO2 emissions
reduction from introduction of mandatory technical and operational energy efficiency
measures for ships™) (MEPC 63/INF.2, 2011), n viwobémon ond tov IMO
VIOYPEOTIKOV HETPpOV amd to 2013 wor perd oavopéveror ott o odnynoer oe

ONUOVTIKES HEUDCELS TOV EKTOUTAOV aepimv Tov Oegppoxnmiov omd Tn VOLTIMOKN

Bopnyoavia.

Méypt to 2020, vroroyileTon 0Tt o1 €Tho1EC pEwoels oTig ekmounég CO2 amd ta
mhola amd TV VIoYPEMTIKY gloaywyn Tov EEDI yia ta véa mhoia kot tov SEEMP yua
Ola To. TAolo TOL EKTEAOVV UHETOPOPIKO £pYo Ba pTdoovv katd péco 6po tovg 151,5
exatoppvplo TOvoug do&ewdiov tov avBpaxa, évag aplBudg mov uéxpt to 2030
avapévetat 0Tt Oo avénbel og éva oo uéso 6po 330 exatopppiov tovov (MEPC
63/INF.2, 2011).

Ta vroypemTikd pétpa peimong tov ekmounmv CO2 avapévetor vo 0dnyncovy
0€ U0, ONUOVTIKY HEI®ON 6TV KOTOVAA®GON KOVGiov, 1 omoia pe ) oelpd g 0o
0ONYNOEL OE U0 ONUOVTIKN €EOIKOVOUNGOTN TOL KOGTOUG TMV KOVLCIU®V oIV
VOLTIMOKT Propmyovia, ov Kot 1 eEotkovounon auty amottetl Babvtepeg enevovoelg o
O EVEPYEWKE amodOTWKE mAolo Kot mo eEeAypéveg Tevoroyies, koG Kot VEeS

TPOKTIKEG GE GYEOT LE TIC VPIGTAEVEG.

Ta omotehéopata g peAétng Oeiyvouv Ot 10 vrOYpeTKO SEEMP
(Aertovpywd  pétpo) Ba Exer éva  mepifarlovikd amotélecpo  Kuplog oe
peconpdBeoun Pdon (my. yw to 2020), evdo o EEDI (teyvikd pétpo) Ba &xet
onpavtikn enidopacn pokpoyxpovia (m.y. 2030-2050) o6tav, dnradn Ba cvvtereotel 1
avavémorn Tov 6ToAov Kot Ba vioBetnBov véeg texvoroyie. Qotdc0, o Kapia

nepintwon dev Ba emrevyBel n andivtn peiwon T@v cuvolkdv ekmounmv CO2 og
oyéon pe 1o €10g 2010 (MEPC 63/INF.2, 2011).
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3.9 Amotiunomn tov eEwTEPLKOV KOOTOUG TWV EKTOUTWV SLoEeSov TOV
avBpaxa atmo ™ vauTiiia

Xmv mopdypoeo ovtn, Bo emyepricovpe po amotiunon Tov  e£MTEPIKOV
KOGTOVG TV EKTOUTOV 010&€1010V TOV AvOpaKa amd TN VALTIALY, HOG Kol avTo gival
T0 KeVIPIKO (Ntmua mov amocyoiel v mapovoa olatpiPn.  IIpoxkeywévov va
mpofodue otov vIoAOYIoUO TOV KOGTOVG avToV, B mpémel vor AdPovpe vdy” dvo
otoyEio: o) TNV TOGOHTNTA TOV EKTOUTMOV d10EEDTOL TOL AvOpaKe od TN VOUTIAOKN

Bopnyovia kot B) ™ péon T (M €6pog TdV) avBpaka.

Muw eviaia maykoouo Tyun Tov dvBpaka, n omoio TpokvmTEL £ite Péoa amd Eva
@oOpo dvBpoaka 1N and Eva cuoTnUa gpmopiag avOpaka, ival £vo WaviKo epyaleio yio
M UHelmon 1oV eKmoundv oepiov Tov Beppoknmiov omdTopo HE €V OKOVOLUK(
amod0TIKO TPOTO, U PACT TNV apyn «O PLTOIVOV TANPOVEY. XNV TPAscn, ovtd Bo
elval OVoKoAO va emtevyBel, ahAd N apyn Topapével LOTIKNG ONUOCIOg KPITHPLO UE
10 omoio Ba a&loroynBovv ta d1dpopa PETPO pEi®ONG TV eKToum®Y. Mia eviaia
TOyKOGO T Tov AvOpaka Bo HTopovce Vo AEITOVPYNGEL oAV KIVITPO: o) Yo TIG
EMYEIPNOELS VO TPOCAPUOGOVV TIG EXEVOVCELS TOVS O€ "IN evepyoPOpeg - pumoyoveg”
TEXVOAOYIEG KO B) Y10 TOVG KOTOVOAWTEG VO LELOGOLV TIG OATAVEG TOVG GE TPOTOVTA

VYNANG TEPLEKTIKOTNTOS GE AvOpakal.

Xe YEVIKEG YPOUUUES, 1 TN TOV AvOpoKa TPETEL VO AVTOVOKAG TO OploKd KOGTOG
NG EKTOUTNG WIOG EMMAEOV HoVAdaG 010&e1diov Tov dvBpaxa (1] 0To1VONTOTE GALOV
aepiov TOVL Beppoknmiov mov petpdtor 6e€ Opovg 160dHvapoL do&ewiov TOL
avOpaxa). H peyiotomoinon tov képdovg TV EmyEpoemy Bo mEpLOpicel TIg
EKTOUTEG aepimV TOV Beppokmmiov péxpt To onpeio OTOL 1 ATOAELN TOV KEPODV OO
N HElMOT TOV EKTOUTOV KOTA [0 TEPOUTEP® LOVADQ - TO Oplakd KOGTOG peimwong -
apyiler vo elvar peyoddtepn omd TNV T MOV TPEMEL VO TANPOGOLV Yol Vo
ocvveyiocovv va ekméumovv Ty povada avtn. To mpdPinua yia tov IMO givon g Ba
kabopicel v T avt, 1 omoia B mpémer BewpnTikd Vo 1GovTAL PE TO OPLOKO
KOGTOG TG CNUAG omd Lo eMmAEOV povada ekmounav dto&ediov Tov dvBpaxka, pe To

«KOWMOVIKO KOGTOG TOV dvOpaKa.
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O VTOAOYIGUAC TOL KOWMOVIKOD KOGTOLG Tov GvOpaKka, ®motdco, givol £va ToAy
dvokoro eyxeipnuo. H dvokoAia mpoxvmTel amd TO Yeyovag OTL VIAPYEL UEYOAN
afefordtra oty extipmon g mapovoog atlag g owovopkng nuiog amd to
O10&eido tov dvBpaxa (cvumepropfavopévng e afefatdTNTog CYETIKA HE TNV
avénon g Bepprokpaciog mov TpokHTTEL Omd TIC eKTOUTES O10&e1dion Tov GvBpaxa
Kol GAA@V aepiov Tov Beppoknmiov Kot G afefaidTNTAG GYETIKA LE TIC OIKOVOUIKES

EMMTOGELS TNG KMUATIKNG OAAOYTG).

‘Exouv vmdpéer moAAég ekTiunoelg oyetikd pe 10 KaBopiopd g TWNG TOL
avBpoxka og enineda mov Oa Edvav KiviTpa Yo pua LEIMON TOV EKTOUTMOV TETOLN TOV
Ba kpatovoe v avapevopevn avénon g OBepurokpaciog otovg 2°C (Baon g
ocvotaong tov AwaxvPepvntikov [Tavedl yio v Khpotiky AAloyn (IPCC)). e
YEVIKEG YPOUUES, Ol EKTIUNOELS OVTEC £XO0VV ¢ PAcn Tov otdY0 Yo otabepomoinon
NG OTHOCQUIPIKNG GLYKEVTPMONG TOV oepimv Tov Oeppoknmiov mepimov otovg 450

r 14 ’ ‘ 1
ppm t6voug 1600VVALOL d10EE1di0V TOV GvBpaKa 0

To mo extetopévo cvoTNUO TWOAOYNONG TOL GvBpoka elvalr to Xvotnua
Eumopiag Exmoundv g Evponaikhg ' Evoong (EU ETS). Ortav n Evponaikn 'Evoon
Eexivnoe 1o Zuotua Epmopiog Exmoundv tng mpv amd oktd ypdvia, avapevotay 0Tt
N TN Tov dvOpaka Ba Enpene va pTacel ta € 25 £moc € 30 10 Tovo N TEPIGTHTEPO YU
va, meioel ™ Propmyoavia vo oTpo@el TPOog TIC avVAVEDGULES TNYEG eVEPYEWNG. APOV
Eexivnoav ol ayopammANGiec EKTOUTMOV UECH GTO XVOTNUM, Ol TWES £PTACAV TO
vynAd tov € 31 avd tévo. H owovopikn veeon, dume, and to 2008 emPpadvve
Bounyovikn dpaoctnprotra, cvumiefoviag Tig TwéG. Ot ddeleg yuoo dStKomdUATO
exmoundv 1o Aeképuppilo tov 2013 dyyiEav 1o younAd tov € 2,81 otig 24 lavovapiov,

evo éxhetoay ota € 4,15 otic 22 Maptiov tov idov €tovg (Morales, et al., 2013).

Yopeova pe tov Alex Bowen (2011), n Emitpony tov Hvopévov Bacileiov yio
mv Khapotikry AAkayn éxet mpotetver 6Tt pol tipn tov £ 30 avé tOovo 1603uvAaov
dw&ediov tov dvBpaka 1o 2020, n omoion Ba avérBer oe £ 70 to 2030, Bo MTav
OLVEMNG He TNV emitevén Tov 61oYov ToLv Hvepévov Baociieiov ya peioon tov
ekmoun@v. Qot16c0, N wpdtacn g Tng tv £ 30 gupd avd tOvo 160dVVEALOL

dro&ediov tov dvBpaxa Epyetor o avtiBeomn pe v TPEYOVOA TIUN TOL ZVGTHLOTOS

19 At onpaivel 6t og 1000000 1OvoLg atpoc@arpkov aépa, ot 450 tdvor givar COy,
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Eumopiog Exmopndv e Evponaikig Evoong (EU ETS) g tééng tov 5 € avd tovo
nepinov o€ TPEYOVGEG GLVOAAAYHOTIKEG ooTinieg). To IepParlovikd Ivotitovto
™G ZToKYOAUNG, amd TNV TAELPE Tov, €xel ekTynoel po "péon" Tn, n omoia
avépyetan oto $21 ava tovo 1wodvvapov do&ediov tov dvBpaka yio to 2010 (Davis,
2010).

Youpwvo pe tovg Longva, et al. (2010), to mpaypoTikd 0ploKd KOGTOG
«OmOPLYNC» €vOG TOVOL 160dVVaoL d1o&ediov Tov avOpaka (ton of CO2-equivalent
averted) am6 ™ vovtidia eivor 50USD, dote vo coppopembel n voutidia pe Tig
ovotacels tov AtakvPepvnticov [Taved yuo v Kiotwnm AAkayr (IPCC) yo éva
oto6y0 otabeponoinong Tov emmédov Mg Oeppoxpaciag otovg 2°C kol M

SLUUOPPOOT QTN VO, EMTELYDEL [LE TOV TTO OIKOVO LUKE, A0SO TIKO TPOTO.

XOopupova pe  devtepn peAétn tov IMO vy TG exmoumég aepiwv TOL
Oeppoknmiov tov 2009 (MEPC 59/4, 2009), 1 omola amotehel v w0
oloKANpOUEV] peAET kol &ykvupn  a&lOAOYNON TOV  EKTOUTAOV  OEPIOV  TOV
Bepuoxnmiov amd T vovtidia, To TAOlN OV ¥PNoUOTOMONKAY 0TO O1EOVEG EUTOP1O
10 2007 ocvvewsépepav mepinov 2,7% o610 cHVOAO TV TOYKOGH®OV avOp®TOYEVOV
exkmoundv 010&ediov T0v AvOpaxa, cvvelcEopd, M omoio avépyetor otovg 870
exatoppvpo Tovoug d10&etdiov tov avlpaka. Xvumepacpatikd, Oa "toApodoaue" va
moOUe OTL T0 €EMTEPIKO KOOGTOG TOV EKTOUT®V O10&Eiov Tov dvBpaka omd ™
VOuTIMO - TO 07010 TPOKLATEL OV TOAAATANGIAGOVHE TOVG 870 eKOTOUUDPLO TOVOVG
do&ewdiov tov dvBpaxa mov mPoépyovion amd TN VOLTIMo €nl TO OplIKO KOGTOG
«OmOPLVYNG» €VOG TOVOL 1600VVAIOL d10&Eiov Tov dvBpaka amd T VOuTIAic Tov

vroBétovpe 6TL toovton pe SO0 USD - avépyetan og 43,5 dioekatoppvpio USD.

! Second IMO Greenhouse Study 2009.
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Ke@alaio 40: 'Epguva tediov

H mepfaddovTiky) EVNUEPWOT] KOl TPAKTIKY TNG EAANVIKNG
VOUTIALXKNG Blopnyaviag ava@opika HE TIG EKMOUTEG AEPLWV TOV
Oeppoknmiov and Ta mAola

oppova pe otatiotikd ototyeio (Lloyd's 31-12-2006 yia mhoio dve tov 100 gt),
N EALGSa kotohappdver Ty EBdoun Béom otov KOGHO, e BACT TN YOPNTIKOTNTO TOV
wnd EAlnvikn onuaio 6tohov, o omoiog apBuel 1455 mhoio, cuvoAIKNg YwpNTIKOTNTOG
32.048.052 gt. Emumpdobeta, o vwd EAAnvikn onuaio 6TOA0G, G€ KOWOTIKO EMIMEDO,
KatohopPBaver v tpmn 0éon kot amaptilel oe Opovg yopnTIKOTNTAS TO 24 % TOL
avtiotoyov kowotwkov. Emiong, 1o 2007 (Lloyd’s, ®efpovdprog 2007, yio mhoio
dvo tov 1000 gt), o EAnvoktntog eumopixog otoiog dotnpel vwd tov EAeyyd TOL
3.699 mloia, yopntikdttog 129.765.470 gt., petapopikng wovotnrog 218.229.552
dwt Kol KATOTAGOETOL O 1] GNUOVTIKOTEPT TAOLOKTNTIKY] KOWATNTO TOL KOGLOL, 1
omola eAéyyel 1o 14% g mayxoouwg yopnrikotrag (gt) ot 1o 16,5% g
HETOQOPIKNG kavoTnTag (dwt) Tov maykodouiov otérov. H EAAnvikn movtomdpog
QOPTNYOS VauTIAia dpactnplomoleitor oto do1ebvég BoAAGG10 LETAPOPIKO JIKTVO e
amotéhecpo va eEumnpetel o€ T0606TO Gve ToL 95% TNg YOPNTIKOTNTAG TOV GTOAOL

NG TIG LETAPOPIKES OVAYKES TpitV ympdv (Cross-trade).

4.1 MeBoboAoyia épevvag

Ymv épevva avtn, 1 onoia Eekivnoe tovg dvo teAevTaiovg unveg tov 2009 kot
oloxAnpdbnke to Mdwo tov 2010, Kotaypdoovior to emimedo TEPPOAAOVIIKNG
evnuépoong tov. EAANVIKGOV vouTIMOKOV E£TOPEIDV aVOQPOPIKE LE TIC EKTOUTES
dro&ewdiov Tov dvOpaxa Kot Tovg TPOTOVG AVTIETOTIOTG ToVS. Emiong, ot andyelg kot
TPOKTIKEG TOVG TAV® oTo TpoTtewvopevo amd tov IMO pétpa ywoo m peioon tov
ekmounov aepiov tov Beppoknmiov and to mioia tovg. To pebBodoroywkd epyodeio
OV YPNGLOTOMONKE STV €PELVA NTAV TO EPMOTNUATOAOYIO, TO OTOI0 AMECTAAN GE
773 EMvikég vovtihakés etaipeleg pe dapopetikd pEyedog Kot S1opopeTikd ymdpo
dpacTnponoinong o6t voutiioky Popnyovie, ot omoleg emeAéyncov pe toyoio
detypatonyio, OGTE T ATOTEAEGUATO TNG EPEVVAG VO OVTUTPOGMOTEVOLV EVOL LEYAAO

uue m¢  EAAnvikng  vavtidwokng  Bopnyoviog  (ITapdptmua  1). Eniong,
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OVOOEIKVOOVTOL Ol OLOPOPETIKEG OVTIAMYELS KOl TPOKTIKEG OVAQOPIKE LE  TIG
VOVTIMOKEG EKTOUTTEG aEPI®V TOL BePUOKNTIOV HETOED TOV VOVTIAIOK®OV ETOLPELDV.
Agdopévov tov peyébovg kot g onpaciog g EAANviKng vavtidiaxng Propnyaviog
oT0 O1eBvég vauTiMokd medio, To omOTEAEGHOTA TNG EPELVOS AVTNAG TAPOLGLALOVY
wiaitepn onpacio pog Kot umopodv va, avaivBoiv mepattépm kat vo AneHovv vdym
Yo TV emiteLén NG CLUUOPEMOONG TNG VOLTIAMOKNG Plopmyoviog e omoladnmoTe
HEALOVTIKG TEYVIKA, AEITOVPYIKA 1| OIKOVOIKA EPYUAEIN Y10 TN LEIWON TOV EKTOUTOV

aepimv Tov Beppoknmiov amd Ta TAoia.

Youpwvo pe tovg Bickman et al. (1998), n ocvumiipworn eponuaToAOYi®V
TPOGPEPEL TPWTOYEVT] — TOGOTIKA GTOLYElR Kot givon To gpyareio oto omoio PacileTon
N wePLypaPikn £pgvva. Avtd OMUaivel OTL O EPELVNTNG TPEMEL VO EXEL TOAD KOAY|
yvoon tov mpoPAiuatog amd mpwv, ®oTte va kobopicel capd¢ TO €100¢ NG

TANPOPOPNONG TTOV OOTEITAL VO GLYKEVTPMOEL.

To epomuatorAdylo ocopmAnpomdnke amd tovg Aevbuviég TV  TUNUATOV
Acopdreloc kor ITowtnrag (Safety and Quality Departments) 11 tovg DPAS twv
EXMMNVIKOV VOLTIMOK®OV ETOPELOV TOV GLUUETE OV otV épevva. Exatd e-mails
E0TAANCOV GE VOUTIAMOKEG Tanpeiec, Ue Ta omoia Tovg {nmminke va dwbécovv Aya
Aemtd amd TO YPOVO TOVG YO VO GUUTANPMOCOVV TO EPMOTNUATOAOYIO, TO OMOi0
nepthapPaver 15 whewotég epotoels.  Nopitepo MpBoue oe emoaen HE TOVG
CUUUETEYOVTES TNAEPOVIKMG TPOKEWEVOL Vo emiPePaidcovpe 611 givor og BEom, AOy®

OVTIKELEVOL EPYACIOG KOl EUTEPLOG, VO GUUTANPDCGOVV TO EPWTNUATOAIY1O.

XMV TopovcH  TEPLYPOPIKT EPELVA, OMO TIG TEXVIKEG CULUTANPWOONG EVOC
epoTUOTOAOYiOV, EMEAEED TNV MAEKTPOVIKY] OTOGTOAN TOV EPOTNUATOAOYI®V, 1
omoilo. GUVETAYETOL AVOVLUIN, EMITPEMEL OMOAVTO EAEYYO TAVM GTNV EKOPOCT) TOV
epoTNoE®Y, Ogv TIELEL YPOVIKA TOLG EPMTOUEVOLS YO VO OOVINGOLV KOl
elaylotomolel T pepoinmTikdTNTO Amd T PLGIKN Topovsic. Ta peOVEKTALOTA TNG
pedddov gtval 1o apMAdTEPO TOGOGTO OVTATOKPIGNG OV TAPOLGLALEL, KABMG Kot M

EMAeym duvaTdTNTOG ETEENYNONG TOV ACAPDV EPMTICEMV.

H emdoyn g nAekTpovIKNG OmOGTOANG, ®C TNV 7O KatdAANAn pébodo

CLUUTANPOCNG TOV EPOTNUATOAOYI®V, £Yve pe Bdon ta akdAovBa ctoryeio:
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(1) Holvmhokotnta. — —  mPOGOPUOCTIKOTNTO.  EPWTHUATOAOYIOV: [ToAvmhoka

epOTNUATOAOYLO, GTO 0TTOl0L XPEGLETOL TPOGAPLOYN TOV EPMTNCEMV AVAAOYO LE
TIG OOVTIOELS TOV EPMTMUEVOD, OMOLTOVV, OTMG &lval YvOoTd, TPOCMOTIKN 1|
TNAEQOVIKY]  GLVEVTELEN. Ymv mopovcoa €peuva, ®oTOco, O  Pabuog
TOAVTAOKOTNTOG KOl TPOGOPUOGTIKOTITOG TOV EPMTNUOTOAOYIOV NTaV YOUNADG,
HE OMOTEAEGUO T YPNOUOTOINGN NG MAEKTPOVIKNG OAMTOGTOANG, ®G pHeBdOov

GUUTANPOCTNC TOV, VO EIvaL EQIKTY.

(2) Oykoc ororyeivv kou ypovoc ooumiipwons: Me TV NAEKTPOVIKY AAVINGT TOV

EPOTNUATOAOYIOV, Ol EPMTMUEVOL HUTOPOVCHV €VUKOAO, KOl YPNyopa va
CUUTANPOCOLV KOl VO OmocTeEilovy 1O  gpOTNUOTOAOYl0 amevbeiag oty

NAEKTPOVIKT Hov devBuvon.

Avo@Qopikd pe TN CEPAE TOV €POTNCEWV, OTNV 0Py TomofetnOnkay amAég
EPMTNOELS YEVIKOD TTEPLEYOUEVOL Y10 TO TPOPIA TV gTOPELDY. AKoAoVONGAV 01 o
€EE1OIKEVUEVEG EPMTIOELS TAVM OTO. OAPOPO TEXVIKA, AEITOVPYIKO KOl OIKOVOUIKA
epyoreio peimong TV ekmoundv agpiowv tov Beppoxmmiov amd t vavtidio. Ot
aAANAoeEapTdEVES EpTNOELS TomoBeTONKaV N pior petd v GAAN Kol Kotd T€T010

TPOTO, MOTE 01 YEVIKEG EPMTNGELS VO, TPOTYOUVTOL TOV EEEIOTKEVUEVDV.

To gpomuotordylo givor SounUEVO MOTE VO TAPEYEL TANPOPOPIN GYETIKA LE TO
TPOPIA TOV CLUUETEXOVT®V VOLTIMOK®OV ETOPELDOV NTOL: TOV Topén TG Prounyaviog
OTOV 07010 amaGYoAOVVTAL, TOV aplOud TV TAoIwV oL KoTéEXOLY 1| daelpilovTat, T
péon mMkio Tov 6TOAOL TOVG, TNV EVNUEP®ON TOVG TAVM GE TEPPOALOVTIKA Kot
pLOOTIKE (KovovioTikd) BEpata, TIg amOWYELS TOVS Y10, TO TPOTEWOUEVA UETPO Y10 TN
pelmon TV VOUTIMOKOV EKTOUTOV aepiov Tov Beppoknmiov Kat, TEAOC, TIG TPUKTIKEG
TOVG OVOPOPIKA UE TIC EKTOUTES aepimv TOL Bgppoknmiov amd ta mAoio Tove. AvTo
BeopnTikd pmopel va pog dMCEL po EKOVA TOL TPOPIA TOV ETAPEIDV, Ol OTOlEg
delyvouv ta. vynAdtepa emimeda mepiBaAiloviikng evnuépwong.  Emiong, av ot
EAMnvikcég  voavtimokég  etatpeieg €xovv  apyicel va CUUUETEYOLY €veEPYE  OTIC
oL{NTNGELG TOV APOPOVY GTIV AVTIUETAOTICN TOV VOLTIAOK®OV EKTOUTMOV OEPIMV TOV

Bepuroknmiov, KaOGTOVTOG TO LEPOG TNG NUEPNOUG SIATOENG TOVG,.
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4.2 Tleploplopol tng épevvag

AopPavovtag vToYn TV TOKIMO TV TPOTEWVOUEVOV LETPOV Y10 TN LEIMOT TV
EKTOUTOV 0epimV Tov Beppoknmiov amd ta wAoio Kol To Yeyovog 0Tl dev pmopovoav
oMo Vo GUUTEPIANPOOVV GTNV £pguva, TO epOTNHOTOAIYI0 TTeplopiletal og 4 pétpa —
o TAEOV omovdaio - oL £YoVV SLVOTOTNTA HEIMONG TOV EKTOUTAOV 0EPI®V TOV

Oeppoknmiov amd TNV TOYKOGHULO VOO TIAOL:

Adypoppa 12: Métpa peimong Tov EKToun®y aepiov Tov Oepuoknmiov ond v
TOYKOGULO VOO TIAOL

Tov Zyediaotiko Asiktn
Evepyeiakrc
Antodotikotntag— EEDI
(TeXxvikO pETPO)

To Nautidiako Zuotnue
Tov Aettoupyiko Agiktn AyopanwAnoiag
Evepyeiakrnc AKQUWUATWVY EKTTOLITWY

Antodotikorntac— EEOI — METS (owovopuukd
(A=sToupykod pETPO) HETPO)

Tov diedvr @opo oto
VaUTIAMLGKO KQUOILUO
{owovopukd HETpo)

Emumiéov, n €pevva mepopiletar oV AVIHETOMION TOV EKTOUTOV AEPIOV TOL
Bepuoknmiov amd ta mhoia kot 0ev B cuinOOVV GAAEg emmTtOGELS 6TO TEPPEALOV
amod T voutimokt dpactnpuomra. H épevva €yel emkevipwbel oe 5 topeig g
VOLTIAOKNG Bropunyaviag dedopévov 0Tt avtol ot topelg mepthapupdvovv 10 HEYIGTO

LEPOG TG YOPNTIKOTNTOG ToV EAANVIKOD 6TOA0V 68 Opovg dwit.
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Adypoppa 13: Topeig g vawtidaxng fropumyoviog Tov exikevipmbnke n £pguva
nediov

SeEapevoTAOLYL rhoia petadopdg
EPTOPEVRATOKLBWTIWY
mAola petadopdg
yevikoU doptiou .

4.3 0 oxedlacpog Tov Selypatog

Ymv €pevva pog, emAéydnke éva detypo amd 10 omoio cuykevIpOONKAV KATO1ES
mAnpogopieg v ™ e&aymyr] CLUTEPACUAT®V TOL aPOpPoLVY otov mAnbvoud. H
ddkacio g detypatoAnyiog mepledaupove tov opiopd tov TAnBvouol, Tov otV
épevva autn amoteleitan omd 10 GOVOAO TV EAANVOKTNTOV VOUTIAOK®OV ETOPELDV.

Avtéc avépyovton o€ 773 yia 1o €tog 2010 xotd to omoio £yve 1 €pgvval.

H pébodog derypotoinyiog mov ypnowomonke oy €pevva glvar 1 toyoia
detypatonyio. Xto amid tuyoio delypa, kabe otoyyeio tov mAnBvouov €xel ion
mBavomto vo emAeyel oto Oetypo.  Ov EAAnvoxkmmreg vovtiMokég etopeieg
(detypatoAnmTkés povdoeg) aplundnkav kot xotémyy oynuotiotnke éva tvyoio
delypa péom g mapaywyng toyoiov aplBuov (mpocopoinomn), pe ) Ponbdewa

NAEKTPOVIKOD VIOAOYIGTY).

O kaBopiopodg Tov KaTdAAnAov peyéboug tov delypatog Paciotnike oTig ApyES ™G
otatotikng emotung. Oco peyaidtepo etvan o péyeBog tov delypartog kot 660 mo
opowyevig eival o TANBLGHOG, TOG0 KaAvTeEpa givor Ta amoteléopata. ZOUPOVAE LE
TIG aPYES TNG OTATICTIKNG EMGTNUNG, £va 5% Ttov peyéfovg tov TANBLGHOV divel KoAd
arotehéopota. H EAAnvikn vovtiloxnm ayopd amoteleitor and 773 etoupeiec, ek tov

omoiwv cuAAEYONKav 39 epotnuatordya, onradn to 5,04% tov TAnbvcpov.
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Ta dedopéva amd v épevva avaAbOnkay pe PAoT TO GTATIOTIKO TPOYPOLLN
SPSS.  Aev ftav dvvatd, ®otdco, va mpoPovue o€ ovdivon ToAvopOUNong
(regression analysis), e&attiog Tov pkpov aptduod wapatnpncewv (observations) kot
™m¢ anoiswog "onpavtikotnrog” (loss of significance). Avrtifeta, mpayuatomomoaye
wo avaivon cvoyétiong (correlation analysis) peta&d tov anaviioemv Kabog Kot pia,
nepLypa@ikn ovéivon (descriptive analysis) tov dedouévov.  Tanv  avaivon
OLGYETIONG, Ol ETALPEIEG YwpioTnKav o€ 2 Katnyopies, e Pdon to puéyebog tov otdAov

TOVG KOl 0€ GAAEG 2 Katnyopieg, pe Pdon v nAkio TOL GTOAOV TOVG,.

To 0606716 avtomodKpiong oty épgvva Nrav 5,04% (andvinoov 39 etapeieg amod
T1¢ 773, otig omoieg amectdAn to epwtnuatordyw). Emiong, vwdpyovv 2 etaupeieg, ot
omoieg Eextvnoav aAld dev OAOKANPOGOV TN GUUTANPWGT TOL EpOTNUATOAOYiov. Ot
OTOVTNCELS TOV ETOIPEIOV OVTOV YpNoLomTomnkay otnv avaivon, yu' avtd Kot

VILAPYOVY EPMTNGELS OTIC OTMOIEG O GLVOMKOG aPOUOC TV ATOVTCEDV Eivol GAAOTE

37 ko GAlote 38.

Metd oamd tperc eBdouddes, €vo vaevOvpotikd e-mail eotddn oe OAec Tig
eTaupeieg mov dev elyav amavtnoel oty Epgvva. Ot etanpeieg mov dev amdvtnoay ovTe
OTNV GOGTOAN TOV deDTEPOL €-Mail, TposeyyioTNKaV OKOUN U0 POPA TPOKELUEVOD
va BefoarmbBovpe ot ELafav TO EPOTNUATOAOYIO KO VO POTHGOVUE TO ADYO Y10 TOV
omoio eméAeav Vo UNV OTOVINCOLV OTO E£POTNUATOAOY0. Metd oamd avtd, T0
TOGOGTO TV anavincoewv avénonke. Ot Adyot yuo tovg omoiovg ot ev Ady® etorpeieg
de ovppetelyav oty épgvva NTav 1 EAAEWYTN YPOVOL, OAAL KOl YVAOONG OOTE Vo

CUUTANPOCOVV TO EPOTNIUATOAOY10.

4.4 TIBavég peponieg

Katé ™ perémn tov amotelecpdtomv e €pevvac, efvatl onpoviikd vo Adfovpe
VIOYN TIG EVOEXOUEVEG UEPOANWIES 1| UEPOANTTIKEG OMAVINGELS TOL UTOPEL Vo

cuppodv ya d1épopovg Adyovs. Optopévotl Adyot givar o1 TapaKiT®:

Kotapynv, sivar onpovtikd va emonudvoupe 0Tl 1 EpELVA KOTAYPAPEL LOVO TIC
avBopunTeEG amMAVINGCES TOV £Toupel®V.  Agdopévov OTL TPOKETOL Yol Lo
OdIKTVOKTY €pguva e oTdY0 vo punv gtvar moAd ypovoPopa, dev {nthbnke amd

TOVG GUUUETEYOVTEG VO KAVOLV pia fabvtepn extiunon oe kb epdtnon. Axoun,
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ol ovupetéyovieg yvopllov Tov okomd Olevépyelag TG €pevvag  OTav
CUUTANPOVOY TO EPMTNUATOAOYIO, YEYOVOG TOV {0MG EMNPENCE TIC OMOAVINGELG

TOVG,

Kotd 10 o%edlocpud tov epOTNUOTOAOYIOL, VANPYOV GLYVE  EVOALOKTIKEG
EPMTNGELS TOV Bo LTOPOVGAV VAL EMNPEAGOVY TIG ATOVTIOELS TOV GUUUETEYOVTWOV.
[Tpokeipévou va ehayiotonomBel avt n ThovoTNTO, YPNOYOTOONKOV KAEIGTEG

EPMTNOELS TOV EMETPETAY, OPLWGC, TNV "avoryt|" emAoyr|, 10 "AAA0".

Onog onuetwdnke mopamdvm, T EPOTNUOTOAOYIN OTECTAANCAY, KVPIOS, oTO
dropo mov eivor vevBovva yio mepiParioviikd Oépata ce kdbe etaupeio. e
opwopéveg etapeiec, Opmg, amovtmOnkav amd tov. DPA.  ®swpovue Ot o1
OTOVTINGCELS emnpedoctnkKay oand 1t 0éon/omacydinon tov vrevbivov MOV

CUUTANPMOCE TO EPMOTNUATOAOY1O.

4.5 Ta SeSopéva Kal T ATTOTEAEGTUATA TG EPEVVAG

Epyouevn oty napovcioon Kot avaALGT TV amoTEAEGUATOV TNG Epevvag, atilet
va, onuelwdel 6t 1o delypa poc meprraupdverl 39 EAnvikéc vavtiMokég etaipeieg
OLPOPETIKOL HEYEBOVG Kot YMPOL OpacTnplomoinong, Ommg avaeépdnke Mon. H
aVOALON TOV OE00UEVOV TPAYLOTOTOWONKE GTOV MAEKTPOVIKO VLTOAOYIOTH HE TN
Bonbewn tov ortoToTIKOD ToKETOL SPSS ko mepreAdufove v Kodkomoinon
(coding), v ene&epyacia (processing) kot tnv mvokonoinon tovg (tabulation). Iépa
TOV POCIKOV OTATICTIKOV UETPOV TOL YPNGLOTOMONKOV Yol TNV TEPLYPAPT TOV

dedoEVMV, EQUPUOGTIKAY 01 GLVIOELS KATAAANAOL EAEYYOL GTATIGTIKAOV LITOBECEMV.

INo va d1epevvnBet To evdexOLEVO TOPOVGIOG GTOTIGTIKE GNIOVTIKIG GLGYETIONG
peTall TV VIO PEAETN KOTNYOPIKOV LETAPANTOV, EPUPUOGTIKE 0 EAEYYOC VTTOBECEDY
LEGM TOV UN TALPOUETPIKOD EAEYYOV X2 O AOY0G Y10 Tov omoio dievepyeitor o EAeYYOG
avTHS NTAY VO O® OV O SPOPES UETAED TV OVOUEVOUEV®OV GUYVOTHTOV (KAT® amd
mv vmobeon g oaveCapmoiog TV VO KATNYOPIK®OV UETAPANTOV) KOl TOV
TOPATNPOVUEVAOV GLYVOTATOV GTO delypa eivol HeYOADTEPES TOV EMTPEMOUEVOV ATO
T1G JKVUAVGELS TG TVYaiag dstypatoinyioc. Av cvpPaivel kKatt tétoto, 1 vedOeon

™G aveEaptnoiog omoppimteton Kot yiveror 0ektd OTL o1 &V AOY® 1010TNTEG
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ovoyetilovtat. Xvvnbwg, ypnoponoteiton 1 6TaTIoTIKY cvvaptnon T mov opiletar g

x? - test Tov Pearson.

, . . , , . 12
Kavovag amdpaong otn cuykekpipévn pevva givat To eminedo onpavTikdTTag ™,
nov opileton o a = 5%. Otov 10 eninedo onpavikdTTag TPEMEL va gfvar LiKpOTEPO

TOV 0, T0TE M VIdBeoT TG aveEopTnoiog amoppinTeTon.

AxolovBel n mapovciaon TtV evpnudTov ™G épevvag, 1 omolo eoTdlEl o
HEAETN kol TNV gpunveion TG OTAONG TGV  VOLTIMOKOV ETUEPNCE®V  TOV
dpaoctnpromoovvior otnv EAAGda amévavtt oto 014Qopa TEXVIKA, AEITOVPYIKH KOl
owKovoUIKd gpyareio mov mpoteivovtal amd tov IMO yio T peimon tov EKTOUTOV

aepimv Tov Beppoknmiov amd Ta TAoia.

4.5.1 To mpo@i) Twv eTapELWV

To mpdTO TUNUA TOV EPOTNUATOAOYIOV TOV CLVTAEAE TOPEYEL LU0 GAPT) EIKOVOL
TOV TPOPIA TV VOUTIAIK®V ETAPEUDY TOV GLUUETELYOV otV €pevva. Katapydg, ot
Topelg ¢ Propunyaviag oTovg 0moiovg OPACTNPLOTOOVVTOL Ol VOVTIANKES ETONPEIEG
OV GUUUETEYOLV GTNV €peELva Etvat Ta TAolo LeTa@opdg OV Enpov goptiov (33%),
ta oe&apevomiowa (33%), ta mhoia petapopdg epmopevpatokiBotiov (10%), ta mioia
petapopas yevikot goptiov (8%) kot ta emPatnyd (13%). Elvar pavepd 611 10 66%
TOV VOOUTIMOK®OV ETXEPNoE®V dtayepiletal mhoio yOONV vypov kot Enpod eoptiov

(duaypappa 15).

2 Eninedo onpovticomrog (p-value) givor n mhovot)ta 1 6ToTio Tk cuvaptnon eAéyyou vo AdBet puo
aKpaio TN 1 TOLAGYIGTO O aKPaic omd avT oL EANPE TO CUYKEKPILEVO OElya KAT® amd TNV 1o)0
™G undevikng vedbeong.
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Adypoppo 14: Eidog petapopds mov dpactnplonoleital 1 Enyeipnon cag

Ie mowo €ibog pertadopdc SpactnplomoleitaLn enNyeipnon oag;

Empatnya
PUupLOUAKG 13%

3%

Epnopeupatokt
Pwtia
10%

revikon
doptiou
8%

I[Inyn: Epotpatoroya, 2010.

O oaplBudég tov moiov mov xatéyovv 1 dwyepilovtor ot etaipeieg avTég
nowilovv and 1 émg kar 42 mhoia (O1dypappa 16). ITo cvykexpéva, 1o 31% tov
etapeldv katéyet 1-3 mhoia, to 41% 4-9 mhoia, to 13% 10-15 mhoio kot T0 15% mhve
a6 15 mhoia. Eivow @avepod 6t to 72% twv gtapeidv dayepiletor oand 1-12 mhoia,

elvatl ONAdT| LUKpEG EToupeieg.

Abdypappo 15: ApOpog mhoiwv mov Katéxet 1 dwoyepiletan n entyeipnon cog

NoocamAoia katexeL | dlayelpiletal n enyeipnon oag;

H1-3mola
B 4-9 mhola
m10-15 mhola

B rtévw aro 15 mhola

IInyn: Epomuoatoroya, 2010.
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g 0TL 0popd 6T HEST NAKIO TOL GTOAOV TV GUUUETEXOVIMV ETAPELDV, TO 26%
TOV €TUPEDV Katéyouv 1 dayepilovion mhoia nlkiag 1 — 5 etdv, to 28% Katéyovv
moia 5 — 10 etdv, 10 23% Katéyovv mAoia nAkiog 10 — 15 etdv ko t0 23% TV
CUULETEYOVI®V ETAPEIDV KOTEYEL TAOTO TTAVD amtd 15 ypovav (Sidypappa 17). Eival

Qovepd 6T 10 54% TtV eTatpeimv dayepiletal mhoia 1-10 eTdv, dnAad| oyeTKd VEa.

Adypoppa 16: H niio tov otdOA0v TG £myeipnong cog

Mologeival o pEoog OpOog NALKLOG TOU OTOAOU TG EMIXELPNONS
oag;

H1-5ypovic E5-10ypovia 10— 15 xpovia M évw and 15 ypodvia

I[Inyn: Epotpatoroya, 2010.

4.5.2 IeptfaldovTikn) evRUEPWON TWV ETALPELOV TAVW OF PUOUIOTIKA
(kavovioTika) Oéuata

[Tpoxkeywévov vo omokopio® o yevikn €oéva g TePPAALOVIIKAG TOLG
EVNUEPWONG, Ol GLUUETEXOVTES epotnkav av yvopilovv TIc mpoomdbele mov
TPOYLOTOTOWOVVTIOL Y10 TNV VIOETNON EVOC KAVOVIGTIKOV TAOIGIOV Y10l TIG EKTOUTES
aepiov Tov Beppoknmiov and ) vavtikia. Onwg eaivetar oto dbypappo 18, to 67%
TOV VOLTIMOK®OV ETOPEIDV OTAVTINCAV KOTOQATIKE OTL yvopilovv mOAD kaAd to
pnpote mov yivovtor yio v LWHBETNON EVOG KAVOVIGTIKOV TAOLGIOL Yo TIG
VOVTIAMOKEG eKTOUTES aepiov tov Bgpuoknmiov. To 28% tov delypatog amdvincov
o011 yvopilovv 611 €rovv yivel Tpoomabeleg TAV® GTO CLYKEKPIUEVO BEpa aAAL dev
yvopilovv ToAAG YU avtd, eved pOAMG 10 5% amdvinoe apvntikd Ot dev yvopilet
timota oyetwkd pe to Bépa (Sdypappa 18). Avtd 10 peYdAO TOGOGTO EVNUEPWOONG

TOV GUUUETEYOVT®OV emPBePfaidvel 1o YeYovog 0Tt ot EAAnvikég vavtimakég etopeieg
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EYOvV apyicel Vo GUUUETEYOLV EVEPYA OTIS GULNTNOCELS GYETIKA LE TIG UEIDGELS TOV

eKmoun®V aepiov Tov Beppoknmiov amd ta mhoio, KaboTOVTAG TIG UEPOS TNG

nuepnoag ddtaéng Tove.

Adypoppa 17: TIepiBolhovTiKny EVNUEPOOT) TOV EMYEPTCEDV

MNvwpilete av £Xouv yivel mpoondBeleg yia TV ULOBETNON EVOG
KOWVOVLOTIKOU MAQLOLOU yLO TN JELWOT EKTIOUMWY AEPiWY TOU
Oeppoknmniov ano ta nAoi;

W Mvwp Qw moAU kaAd

m MvwpCw 6TL éxouv yivel,
aAAG Sev yvwp(lw moA\d
yU autod

m Asvyvwpilw

I[Inyn: Epotpatoroya, 2010.

Adypappo 18: KatdAinior opyovicpoi yuo ) Stopdpemon teptBalAovTikng
TOMTIKNG

Moot anod Toug MUPaKATW OPYOVIOHOUG Bswpeite OTL sival
kotaAAnAdtepolyia tn Sropopdwon moAtikng avadopkd He
TIG EKTIOUMESG OEpiwV TOU Beppoknmiou amd ta Aol

HIMO MEvpwnaikiEvwon ®WUNFCCC M Kavévag

8%

13%

IInyn: Epomuatoroya, 2010.

Yg 0Tl aQopld oTOVG Qopeic/opyavicpohs mov Bo émpene vo epumAakohV GTNV

YOPOEN TOMTIKNG OVOPOPIKA LE TIG EKTOUTEG aepimv Tov Beppoxknmiov amd ta wioia,
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CULPOVO LLE TOVG CLUUETEYOVTEG (Stdypappa 19), o Aebvig Navtihakdg Opyaviopog
(IMO) épyeton mpmtog (79%), n Evponaikn ‘Evoon (E.E.) xoatéyel ™ devtepn 0éom
(13%) kow 0 Opyaviopog Hvopévov E6vav yia ty kipatikny odiayr (UNFCCC) v
tpitn 0éon (8%). Eivor mpopavig n kvplapyio o IMO ot "ovveidnon" tov
EANVIKGOV VOOTIMOKOV ETAPEIDV MG TOL TTO KATAAANAOV 0pYOVIGHOD VO S1OXEPIOTEL
™ pOOoN TV ekmoundv aepiwv Tov Bepuoknmiov omd To TAOiR, ARG Ko va

EKTTPOCOTNGEVEELMNPETNGEL TOL GLUPEPOVTH TOVS KAADTEPOL.

[Tpokeipévou va extiumbet 1 6TACT TOV GUUUETEXOVIMOV VOLTIAOK®OV ETULPEIDV
OTEVOVTL GTOVG TOPATAVE OEBVELG OPYOVIGHOVG, Ol GUUUETEXOVTEG EpMOTHOMNKAV OV
elval tkavomomuévotl omd TV TPO0do OV £YOLV TPOYUOTOTOU|oEL LEXPL Tdpa o IMO
kot M E.E. yio v aviuetonion tov ekmoundv aepiov tov Oeppoxmmiov amd
vavtiMa. Onwg gaiveton oto dbypappa 20, ot coppetéyovieg eaivovron "pérpla”
KOAVOTOMUEVOL OO TNV TPOOO0 OV £XOVV TPAYUATOTOMGEL 01 OVO OPYAVICUOL, GAAG

OPKETA O IKOVOTOMUEVOL amd T dovAeld Tov IMO cg oyéon pe avt) ™ E.E..

Awdypappa 20: BaBudg ikavomoinong amd v tpdodo mov £xel GUVTEAECTEL

Elote euyaplotnuévol anod tnv npoodo nou £XeLOUVIEAECTEL LA T
UHelwon ekmopnwv agpiwv tov Bgpuoknmiov anod ta mAola;

B EupwrnaiknEvwon B IMO

KaBohou
OxL KoL 1000
MéETpLa

77%

MNapamoll

IInyn: Epomuatoroya, 2010.

[T ocvykexpéva, 10 77% TV ETAPEIDOV ivol PHETPLOL IKOVOTONUEVEG OO TNV
npoodo tov IMO, evd 10 T0G00TO AVTO givor TOAD youniodtepo Yoo v Evpomaikn

‘Evoon (46%).  Axoun, ogv vmdpyovv etarpeieg mov va pnv eivor kabdAov
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wovomomuéveg amd 1t dovield tov IMO mave o©TIG EKTOUTEG OaEPI®V  TOL
Oeppoknmiov and ™ vavtidia, evod yuo T dovield ¢ E.E. 10 1060616 TV £Toupeidrv
avépyetal oto 18%. Mia mbovn eEnynon Ba propovce va amodobel 6to yeyovog 0Tl
ol TPoodokieg Twv eTapeldv amd tov IMO yio v avamntuén €vOg KOVOVIGTIKOD
TAGiov Yo TIG VOUTIMOKEG eKTOUmEG aepiov Tov  Oeppoknmiov eivor TOAD

VYNAOTEPES G GYEON UE TIG TPOGdOKieg Yia Tn dovAeld g E.E..

Mo vo d1epeuvnom TOPO EBIKATEPA OV O1 VOVTIMOKEG ETOLPEIES TapaKoAoVOOHV
OTEVA TOL YEYOVOTO TOV POPOVV GTH PUOUIOT) T®V EKTOUTAOV aepiwV Tov Beppoknmion
amd To mAoio, mpdcbeca TV epdTnon av yvopilovv Tov «Agrtovpyikd Asgiktn
Evepyeaxng Anodotikdttoacy (EEOI) v ta mhoia. To yeyovdg 0Tt 10 59% amd Tig
OGUUUETEYOVCES ETOIPEIES OTNV EPEVLVA ATAVTNOOV KOTAPATIKA, TO 23% OTL KATL £YEL
aKOVCEL OYETIKA Kot HOMG to 18% apvnrikd (Owbypappa 21), deiyver €va vynio
EMMEd0  TMePPOALOVTIKNG evnUEP®ONG TV EAMVIKOV VOLTIMOK®OV  ETOPEIDOV

AVOPOPIKE LE TN UEIMOT TOV EKTOUTOV aepiwV Tov Bepuoknmiov omd Ta TAoia.

Atdypoppo 19: Tvaoon tov EEOI

M'vwpilete ywa tov EEOI;

IInyn: Epomuatoroya, 2010.
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4.5.3 Amoypeis Kat OTAOEIS TAVW OTA TPOTELVOUEVA UETPA YIA TNV
QVTIUETWOTILON TWV EKTOUTIWV AEPiwWV TOV Ogpuoknmiov amo Ta mAoia

To tpito pé€POC TOV EPMTNUATOAOYIOV TOV SLOVEUNONKE GTIG VOLTIMOKES ETALPEIEG
TEPLOUPAVEL OPKETEC EPOTNHOEIS TTOL EYOVV VO KAVOLV LE TO, TPOTEWOUEVA omd TOV
IMO teyvikd, Aetrtovpyikd Kot OIKOVOUTIKE HETPA Y10 T LEIMOT TOV EKTOUTAOV aepiwV
oV Oeppoxnmiov omd To TAOIR.  AVTO Yo Vo GYNUATIOTED pio Kabapn ekoOvVa TV
OTOYEMV KOl TOV TPOKTIKOV TOVG GYETIKA HE OVTEC TIG MOMTIKEG. Apywkd, ot
CLUUETEYOVTEG KANONKOV va ekTyuoovy Tpelg moltikég — (1) éva diebvn edpo ota
VOLTIMOKE KoOGa, (2) éva ZVoTNUHO 0yOPUT®OANGING SIKOIOUATOV EKTOUTOV aepimV
tov Ogppoknmiov kot (3) éva Xxedwotikd Acgiktn Evepystokng AmodoTikOTnTog
(EEDI) v ta vedtevkta mhoio — og OTL apopd oty mEPPOALOVIIKY) TOVG
OMOTEAECUOTIKOTNTO Y10 TN UEIWON TOV EKTOUT®V aepimv Tov Oeppoknmiov amd ™
vavtiMa (duypappa 22). O Astovpywkodg Asiktng Evepyswokng AmodotikdTnTog
(EEOI) dev ocvumepiAjodnke otV €pOTNON OVTH HOG KOU OTOTEAEL UNYOVIGUO
KOTOYPAONG TNG EVEPYEWNKNG OTOO00NG TOV TAOI®V TOPd TOATIKN HeiwoNg TV
EKTOUTTAOV TOVG.  Amotedel ovolaotikd mpobmdBeon vy v vwoBEéTnon &vog
OTOTEAECUOTIKOD HETPOL Y10, TN UEIDON T®V EKTOUTOV aepiwv Tov Beppoxnmiov and

N VauTiAia.

Awdypappa 20: TTeptBoldovTiky AmTOTEAECUATIKOTNTO TOV LETPOV

MNw¢Oa afloAoyoloaTe W MPOG TNV ANMOTEAECHATIKOTNTA TOU YL TN
HEWWOT TWV EKMTOUMWY aEpiwv Tou BepoKnTiou and ta mAoia;
mEva EEDI

mEva Siebviy ddpo aro vavthakd kadampo
o Evavautilaks cuo I ay oparwM) GLag EKO Dy

67%

AroteAeopatikd Oa fonboioe Oyukcdj Adon yraty AvamoTeAe gpomikd
vauTiAla

IInyn: Epomuoatoroya, 2010.
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Y10 Sudypappo 21, ot cvppeTéyovieg deiyvouv pi cagn TPOTIUMON Yo TNV
vioBétnon evog Xyedwnotikod Aegiktn Evepyeloakng Amodotikdtrag (EEDI) ywo ta
vedTeELKTO TTAOI0L (G TEPIPOALOVTIKE OMOTEAEGUOTIKOD UETPOV Yo TN Heiwom TV
EKTOUTTAOV oepimv Tov Beppoknmiov amd ™ vovtiMa kot arodokipacio oe 0Tl apopd
OTNV  OMOTEAEGUOTIKOTNTO  €VOG  "GLUOTHUOTOS  Oyopum®ANGiog — SIKOOUATOV

EKTOUTTAOV" Y1 TN LEIMON TOV EKTOUTADV.

To 67% tov etapeidv motevovv 0tt évag EEDI yia to vedtevkta mAoia Oa
BonBovoe OVCIHCTIKG GTNV OVTILETOMICT] TOV VOLTIMOK®OV EKTOUTOV OEPIOV TOV
Oepuoknmiov, evd polg to 7% Bewpotv 6Tt 0 EEDI dev amotelel kain Adon v ™
vouTiAdia. Avtifeta, 10 36% 1tV etopsidv Bewpovv Ott éva  "ochotnua
AYOPUTOANGING SIKOOUATOV EKTOUT®OV" 0V elvar po koA AV Yo T Voo TiMa Ko,
axoun, to 38% moeTeEDOVY OTL £Vl TETOW0 GVGTNLO EVOL TEAEIMS OVATOTELEGLLATIKO Y10l
™ vovtimokn Poounyavia.  Evag oiebvig @opog ota voutiMokd KoOGHo Ogv
Bempeiton koA AVoM ywoo ™ voutiMo ov Kot eKTHdTon 0Tt €lval pETpo TOAD To
OTMOTEAECUOTIKO Y10 T HEI®MOT TV EKTOUTAOV 0td To TAOT0 0 OYEOT e Eva ZVOGTNUO
ayopanmANciog Tov SaoUdTeov Tov ekmopurt®v. To 49% tov etapeldv motedovy
0Tl évag Oebvng eOPOC 6To. VOLTIMOKE KOG 0eV amoTeEAEl KOA ADOT Yoo T
vauTidia, eved oM to 7% Bewpodv Ot gival éva PETPO QMOTEAEGUATIKO YO TNV

OVTILETOTION TOV EKTOUTAOV 0EPIMV TOL Beppoknmiov amd to TAoia.

Epyouevn topa otov Asttovpyikd Aegixtn Evepysiokng Amodotikotnrag (EEOI)
yw ta mhoio, T0 49% tov etapeidv motevovy Ott évag EEOI eivon péirov
amopoitnTog Yo TV VI0BETNON €VOC OMOTEAECUATIKOD HETPOV YloL TN HEI®ON TV
eKToUT®V oepimv Tov Bgproknmiov amd ™ vavtiMa, evd poAg o 8% miotevovy Ot
dev gtvon amapaitnrog. Onwg gaiveton 610 mopakdto dwbypappo 23, évo peydro
m0GooTd TOVL Oglypatog €xet Oetikny yvopn yw v ovémtoén evog EEOI g
KatdAAniov onpeiov Evaping yua tn Lel®ON TOV VOUTIMOKQOV EKTOUTMV AEPiOV TOV

Bepuroknmiov.
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Auypoappo 21: Avaykaidtrta tov EEOI yia tnv vioBétnon evog amoTelecLaTikKoy
gpyoreiov

Qewpeite 0tLEvag EEOl amoteAei ouolaoTiki mpoinoBeon yua
TNV ULOBETNON EVOG AMOTEAECHATIKOU EpyaAEiOU yLO TN HELWON
EKTOMMWYV aepiwv Tou Beppoknmiou anod ta mAoia;

Onwaobnmote
19%

I[Inyn: Epotpatoroya, 2010.

[Tpokeyévoov va depeuviom TiG PacIKEG OvGLYIES TOV VOLTIMOKOV ETUPELDV
oo TNV LVWBETNOT TOV JSPOP®V PETPMV Yo TN UEIOOT TOV EKTOUTMV 0EPIOV TOL
Bepuoknmiov amd Ta TAoia Tovg, o1 cvupETEYOVTES ep@THONKAY Yo TG PAcKEG TOVG

avnovyieg oxeTika pe v vwoBETNoN TV SEOPOV LETPOV:

(a) Tov avtaywviouo
HETAEL TWV
VOUTLA LKWV
ETALPELWV

~

) Tov
AYWVLIOHO
peTagV TNg

; VaUTIALOG KaL
AAA WV

HeTadopLKWY
HEowWV

(v) To AeltoupyLko
TOUG KOOTOG

Kot oV 1) €mppon| ovtr Oa rav:
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apvnTIKA

Oetikn

210 mopakato dwypappa 24, oe 0Tl apopd oty vioBEtnon evog EEDI ya ta
vedtevkto mAoia, M Pocikny ovnovyio TOV GLUUETEXOVTOV VOLTIMOKOV ETOPEIDV
apopd otnv apvntikn enidpacn ¢ vioBémong tov EEDI oto Astrtovpyd kodGTOC.
To 52% tov etapeidv Bempodv o1t n voBéton evog EEDI OBa elye po peyéin
OPVNTIKT EMLOPOUGCT] GTO AEITOVPYIKO KOGTOG, VD TO 5% MGTELOVY OTL TO AELTOVPYIKO

K6010C 08V Oa emnpeactel kabBOAOV.

Ot vavtimokég etoupeieg, avtiBeta, motevovy 0Tt 1 vioBEtnon evog EEDI yio ta
vedtevkta mhoia Oa emnpéale TOV avIayOVICUO HETAED TOV VOLTIMOKOV ETAIPEIDV UE
Oetikd tpomo. To 24% tov etopsidv Bewpodv 0Tl 0 avtayOVIGUOS LETOED TOV
VOLTIMOKOV eTanpeldv Bo emnpeaoctel o€ peydio Pabuod amd v vioBEmon evog EEDI
v Ta vedtevkTa mAoia, eved 10 34% motevovy Ot Ba Exet Lo pétpla emidpacn. Oco
aQOPE GTOV AVIOY®VICUO HETOED TNG VOLTIMOG Kot GAA®V HETAPOPIKMOV HUECHV, Ol
etapeieg Bewpovv 0tTL avtd Ba ennpeactel apvntikd omd tnv vioBétnon evog EEDI yia
T VEOTELKTA TAOTOL GE GYEGN LE TOV OVTAYOVIGUO HETAED TMV VOUTIAINK®OV ETOPEIDV
(to 45% tov etoupedv Bewpovv Ot Ba emnpeactel pétpla, eved to 13% o611 dev Ba

emnpeootel KAOOAOV).
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Abypoppo 22: Emppony amd v viobémon evog EEDI

Mwtevete 6TL €vag EEDI Ba emnpedaoseL:

W TOV Qv AT ayVLaUE PETAf) TV VauTIALGK WV ETA Lo
HToV aVTay eV e PeTafl T ¢ v auTiAlog Kol Twv dAAwv pédwv petadopdg
1 10 AELTOUPYIKD KO OTOE

52%

Napamodn, Betikd  Mérpra, Betid KafdéAou Néapamodu, MéEtpra, apvnmikd
APV TIKG

I[Inyn: Epotpatoroya, 2010.

Y10 mapokdte OwWdypoappo 25, oaivetor 6t 1 Pocik] avnovyio TV
CUUUETEYOVIMV ETOUPEUDY GE OTL APOPd o€ Eva. 01EBV] POPO GTA VOVTIAIIKA KOVGLO
TOPAUEVEL 1] APVNTIKN EMLOPACT VOGS TETOOV POPOL GTO AEITOVPYIKO KOGTOG, 1| OToin
eotvetal vo etvar akoun mo &vrovr), oAAd epeaviCetal Kot po emmpocsdetn avnovyio
Yo TNV OPVNTIKY EMOPOoN €VOC TETOOV GOPOL GTOV OVTOY®VIGUO HETAED T®V
VOLTIMOKOV ETOPELOV, OAALGL KOl TOV OVTAYOVIGUO HETAED TNG VOUTIAMOG Kol GAA®V
petapopikadv pécwv. duowd avtd amotelel apvntikd mopdyovia vioBETNoNg evog

(OPOV GTOA KOVGLLA.

Adypappo. 23: Emppon amd v vioBEtnon evog debvoig popov

Miotevete O1L €vag S1eBvng $Opog oo vauTiALakd Kal oo Ba
EMNPEAOEL:

W Tov avaraywviapd petafl Twv vautihaken eTapuv

HTov avTaywviopd petadt g v avthiag ko Twv dAwv pecwv petadopdg
W T AEITOUPYIED KOOTOC

A44%A4%

28%
23%23%

Naparmodd, Betikd MeTpa, Betikd Kafdhou Ndpa o, METpLa, apynTkd
APV TG

IInyn: Epomuoatoroyiae, 2010.
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210 ddypappa 26, to 28% twv eToipeidv Bempov 611 vag d1ebvig eopog Ba elye
[ pLeydAn apvntiky enidpacr 6to AETovpyIKd kdotog, T0 44% motedovv 0Tt Ba giye
o pétplo emidpaon, evod to 15% 0Bewpodv 6Tt T0 Asttovpykd kdotog dev Oa
empealdtayv kabBoiov. AnAiadn to 72% tov delypatog mepuével avénon Ttov
Aertovpykod k6otove. ‘Oco agopd otov avtoyowviopd pHeTald Tng vowTidMog Kot
AoV petaopikdv pécwv, to 23% tov etalpeldv Bempodv O6TL o emnpeactel og
pétplo Pabud amd Evav debvi eopo ota vowtiMakd Kadoa, 1o 44% motevovy Ot
Oa emmpeactel oe peyaro Pabuod ko 1o 18% Ot dev OBa emnpeactel kaBOAOL.
AvoQopikd pE TOV ovVTOY®OVICUO HETOED TOV VOLTIMOK®OV ETOPEIDV, 1 OPVNTIKN

emidpaon vog d1eBvoig edpov apapével, aAAd stvar AMydtepo Evtovn.

Epyouevn topa omnv vioBEmmon evog ZuoThHOTOG 0yOPATOANGING SIKOIWUATOV
EKTTOUTTAOV Yo TN HelwoN TV ekmoundv aepiov tov Bgppoknmiov and ta mAoia, ot
ovppeTEYovteg epoOnkay av kdtt tétoto Ba MTav éva Ppo mPog T oMo

KkatevBuvorn, aAld ko ToEc Oa Tav o1 TOAVES EMOPACELS OGS TETOOG TOALTIKNC.

Awypappa 24: Emppon amd v viobéton evogc METS

MioteVETE OTL €Vl VOAUTIALOKO oUOTNUA ayopanwAnoiag eKmopnwy
Ba emnpedosL:
W TOV IV AT AyWVIOHO PETCE) TWV vauTIM KOV ETApLEY
ETovV avTay wvIgpd PeTatt T v aumdiog ko Twv dAAwv péawv petadopdc
TO AEITOUPYIKG KOTTOC
59%
49%
23% 23%23% 0
18%18%, 5o, 217 L5e
3% ° 13%
8%
2% 0
Napamodd, Betikd  Mérpa, Betikd KafdéAou Néapamodn, MéEtpra, apvnmikd
APVNTIKG

IInyn: Epomuatoroya, 2010.

To duaypappa 26 deiyver 01t 1 Pacikn avnovyio TOV VOLTIMOKOV ETOLPEIDV
aQopA OKOUN Mt @opd otV apvnTikn emidpacn mov Ba eiye éva cvonuo

AYOPOTOANGIOG EKTOUTMV GTO AEITOVPYIKO KOGTOS, kabmg T0 13% TtV eToupeldv
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Bewpov 4TL 10 Aettovpyikd KOoTOG B emmpealoTav o peydro Pabud ko to 59%
ToTeHOLV OTL 1 APVNTIKY VT enidpact Ba Ntav pétpua (72%). Avagopikd pe Tov
AVTOYOVIGHO HETAED TNG VOLTIAING KOl GAA®V HETAPOPIKOV LEGMV, Ol CUUUETEYOVTES
motehovy OTL avtdg OB emnpealdotav apvnTikd omd €va GUGTNUA OYOPOUTMOANGING
EKTOUTOV Kot M enidpaon avt Ba NTav pétpla. To 49% tov etapeidv Bempodv 6TL 0
OVTOYOVIGHOC HETOED TNG VOLTIAOG Kol GAA®V HETOPOPIK®OV pEcmV Ba emnpealoTav
oe pétpo Pabuod, to 8% ot Ba emnpealdtav oe peydro Baduod (57%) kot to 18% ot
dev Ba emnpealotav kKaBoAov. O avtay®viopdg HETOED TOV VOUTIAMOK®V ETOPELDV,
®0TOG0, COUPOVO LE TOVG ovupetéyovies, Oa emnpealotav Betwkd. To 23% twv
eToPELOV Bempovv OTL éva choTNUO ayopartoAnciog ekmopunt®v Bo elye (o pétpla
Betucn enidpaon otov avtaywvicpud, to 23% ot n enidpaocn avtn Oa NTov peyain Kot

10 18% 6711 dev B vIPyE Kapia enidpao.

Ot ovppetéyovieg epombnkav av Bewpovv Vv £&viadn g VOuTIAllG ©TO
«BEvpomaikd cvotua ayopornwinciog ekmoundv oepiov tov Oeppoxnmiov» (EU-
ETS) éva Prua mpog ™ ocwoth katedBuven yio 1 HEIMON TOV EKTOUTOV 0EPIOV TOV
Oepuoknmiov amd ta mhola. Xto ddypappa 27, 1o 56% tov detypatog motedel OTL N
Wéa etvar KaArn, aAld To pétpo mpemel va glvan o1ebveég, to 41% amdvinoe apvnTikd

Kot LOAS to 3% €0mwoe pa BeTikn ambvinon.

Awypappa 25: ‘Evtaén g vavtidog oto EU-ETS

H E.E. enefepyaietontnv évialn tng vautidiog oto Eupwnaiko clotnua
ayopanwAnoiog eknmopunwy agpiwv tou Beppoknniov (EU-ETS). Miotelete
OTL oW TO Ba fjTav €va B TPOE TN GWoTH KAteLBLVON yLa TN Helwon TwV

EKTTOUNWV agpiwv Tou Beppoknmiov and ta mola;
Noat

3%

Oyt
41%

H 16éa elval kahn,
aAAG TO PETPO
NpEMELVA Elval
SleBvéc
56%

IInyn: Epomuatoroya, 2010.
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21N GLVEYEW., TPOKEWEVOL VO, VITOYPOUUGTOVV Ol ATOYELS TOV GLUUUETEXOVTOV
ETAPEIDV GYETIKA UE O1APOPEG ONUOVTIKEG TAELPEG TV TTpoTEWVOUEVOV ard Tov IMO
HETPOV Yoo TN UEIDON TOV EKTOUTOV aepiwv Tov Beppoknmiov and to mhoio, ot
CUUUETEYOVTEG EpMTNONKOV 7O UETPO, Katd TN Yyvoun tovs: (o) mpowbodv v
Epevva ko v Avantoén (E&A) og ohdokAnpo 1o voutilako topéa, (B) eivor ebkoro
v Agrtovpynoovv/epappooctovy Kot (y) elvar mo mhovd vo mapoPiactodv. To
duypappo 28 deiyver 6tL 0 detypo @aiveton memeiopévo 0Tt évag EEDI yuo ta
veotevkto mhoia o Tpowbovoe v E&A og 0AdKANpo 10 vavTidakd Topéa (to 82%
TOV ETALPEIDV), VO LOAMG T0 3% TOV ETAPELOV TGTELOVY OTL oVTH Bo pTopovoE va
evioyvlel péoa amd éva «XOoTNUe AyopoTOANGIOG SIKOIOUATOV EKTOUT®OV oepiwV

ToV Bepuoxnmiov and ta TAoio.

Atbypoppo 26: AGQopeg TAEVPES TOV UETPOV

Mo amd ta akoAouba petpa Bewpeite otL:

B Evag Siebvi¢ dopoc oro vavnAiakd kadopo
B EvavautiAakd oUatn pa ay o portw A Glog Koty
EvagEEDI

82%

Npowdotv Ty Tegvohoyirf Eivon ednoho va YmapyeLavEnpevogkiviuvog
KOWoTopio KoL T £pevvag’ ehappooTolvi/alva vamapapLaetody
oAdHANP O TO vOWTIALOKS Brayeiplotoly
Topéa

IInyn: Epotpatoroya, 2010.

Yg OTL 0POpPd otV €VKOAO GTN AELTOVPYIDL KOl GTNV TPUKTIKY EPOUPLOYN TOV
TPOTEWVOUEVOV HETPAOV Y10, TN LEIMON TV EKTOUTAOV aepimV Tov Beppoknmiov amd
vavutidia, t0 46% tov gtapelidv Bempodv 01t évag debvig edpog 6to vauTiMakd
Kavoo o Ntav 0KOAO va EQapUOCTE], VG TO T0G00TO VT pewdvetat o 38% yuo
éva EEDI y1a0 ta véa mhoia kot o€ 10% Yo éva cOGTNUA 0yopaT®ANGIoG SIKAIOUATOV
ekmoun®v.  Avagopwkd pe v mbavotra mopofiacng Tov SpopmV HETP®V,
napatnpovpe o oavénuévn avnovyioa o6tt évo ETS 6o Mrav moAd mbavd va

napafractel (1o 54% TV eTapEldV), VO 1 avnovyia avt) petpidletot yuo éva EEDI
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v to véa mAoia (23%) kot akOun TeplocoTeEPO Yo £va debvi] pOpo 6TO VOLTIMOKO

kavoo (15%).

Ot ovppetéyovteg pomOnKay av moetevovy 0Tl 1 eToupeio Tovug B amokTovoE Eva
AVTOYOVIOTIKO TAEOoVEKTNUO VioBeT®vTag oe e€Behovtikn Pdon €va omd to péca
TOATIKNG Y10 TN UEIMOT TOV EKTOUTOV 0gPi®V TOV Beppoknmiov amd Tov 6TOA0 NG,

TPV 01 GYETIKOTL KAVOVIGHOT TO KATAGTHGOVV VITOYPE®TIKO (Stdrypappo 29).

Adypoppa 27: Zoykpitikd TAEOVEKTNLO 0t TNV €0EA0VTIKY VI0OETON TOV PETPOV

MioteVeTe OTL N eTaLpla oo Bo aroKTtoUoe CUYKPLTLKG
nAgovEKTnua uloBeTwvTag eBeAOVILKA KGO0 HETPO HElWONG
EKTIOUNWV aepiwv tou Beppoknmniov mpLy auvtd Kataotel
SECUEVTLKO amd Tou¢ SleBveig opyaviopoug;

HNau Wlowe BOyudaitepa EOy

10%

I[Inyn: Epotpatoroya, 2010.

SOUPOVA LE TIG ATOVTIOELS, Ol CUUUETEXOVTEG OEV OElYVOLV TOAD Glyovpotl OTL M
ebelovtikr] vobétnon evog HECOL TMOMTIKNG Yoo TN MHEIWOoN TOV VALTIMOK®OV
eEKTOUTOV aepimv Tov Bgppoknmiov Bo Tovg dMGEL v AVTAYOVICTIKO TAEOVEKTNLLA,
kaBmg to 13% amd avtove amdvrnoay Betikd, to 36% O0TL awTd {6MC TOVG £d1ve Eval

mieovéktnua, to 41% o611 dev vopilovv kot 1o 10% amdvince opvnrikd.

4.5.4 Atapopéc uetaél vauTIALaKWV ETALPELWOV SLAPOPETIKWV UEYEOWDV

21 ovvE el TaPoLGLALOVTAL Ol GLUGYKETIGELS OV £yove VoAoyicel. EmutAéov,
napovcstalovtar ot VIoBEGES TPOKEWEVOL v €EaYAy® OPICUEVO GUUTEPAGLOTO

OYETIKA PE TO av 01 VoBEselg avtég emPePormdvovtar 1§ Oyt and ta dedopéva.

YroOeon 1n: "O1 ueyalitepes etaupeies Eyovv kalotepn mepifotioviikn yvawon ox' 0, T
o1 Likpotepeg”.
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Youpwvo pe ™ uébodo Chi-Square katd Pearson, aAAd kat [LE TN GLVAPTNOTN TOV
Aoyov miBavoeavelag (Likelihood Ratio), m undevikny vrdbeon g aveEaptnoiog
amoppinTeTOL KOt YiveTal 0ekTd OTL 01 €V AOY® HeTAPANTES, Tov peyéBovg e eTaupeiog
Kot ™G mepPaALovTIKNG Yvdong, cvoyetilovton (p-value<0,125). Onwg PAémovpe
otov mivaka 2 (PAéme TéA0g kePadaiov), ot peydiec EAANViKEG vavTiMakég etarpeieg
Exouv  ueyaldtepn TEPPOAAOVTIKT eVNUEP®OT Kol yYvoPILovv TEPIGGOTEPO TIC
TPOOTADEIEC TOV £YOVV GUVTEAESTEL Y10 TNV VIOOBETNON EVOG KAVOVIGTIKOD TANGIOV
Yy ™ pelmon Tov eKmounav aepiov Tov Oeppoknmiov and ta mhoia. Koapio amd Tig
peydieg etaupeieg dgv amdvince Ot dev Yvmpilel T Tpoomadeleg mov £0VV Yivel, VD
N ovvtpurtiky TAsoyneia T1g Yvopilelt moAd kadd. Ta svprpota avtd emiPepaidvovy
mv Yrobeon 1 (mo mhvw). ‘Evag mbavog Adyog Ba pmopovoe va eivor m vopén
TEPLGGOTEPMV TOP®V, KATAUEPICUOV TNG EPYNCiag Kot peyardtepns e&etdikevong oTig
peydieg etoupeieg, OMOV LIAPYOLY GLYKEKPIUEVO TUNUOTO TOV OGYOAOVVTOL LE TO
nepParioviikd Oépata oe avtiBeon pe tig pikpotepeg etanpeies. To ddypappo 30
anewovilel 1o eminedo g mePPAALOVTIKNG Yvaoons ot EAMvikég vavTidokég

gToupeiec.

Awypappa 30: T'vopilete av £xovv yivel mpoomddeieg yio tnv vioBETnon evag
KOVOVIGTIKOD TAOLGIOV Y TN HElmon eKToundv aepimv Tov Beppoknmiov and ta
mAoloL;

TePIBAAAOVTIKA
ywwon

Nai, TToAU KaAd

MvwpiCw OTI £XOUV YiVEl

TT POOTT GBEIEG, AAAT SV
yVwpIifw TTOAAG yI' QuTég
1Oy, ka®dAou

100,0% ]

80,0%

60,0%

Percent

40,0%

20,0%

,0%= T
1-3 4-9 10-15 mavw arrd 15

MéyeBog eTapEiag
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YroOeon 2n: "O1 upeyoldtepeg etoupeiec eivar mo  OetikéS WS TPOS  THV
OTOTELETUATIKOTITO. TV OLAPOPOV UETPOV VLA TH pOOULOT TV EKTOUTOV 0EPLMV TOD
Oepuoxnmiov aro ta whoia o' O, T 01 pKpoTEPES”.

Youpwvo pe ™ uébodo Chi-Square katd Pearson, aAAd kat pe T GLVAPTNON TOV
Aoyov mBavopavelag (Likelihood Ratio), n pundeviky vmdbeon g aveEaptnoiog
amoppITTETOL KO YiveTan deKTO OTL Ol eV AOY® petaPAntéc: to péyebog g etapeiog
Kol TG a&oAdynong g mEPPUAAOVTIKNG ATOTEAECUOTIKOTNTAG TOV OpOp®V
pétpav, ocvoyetiCovral. To mapatnpovpeVo €mIMESO ONUAVTIKOTNTOS GTOV TIVOKQ
3.(a) gtvon < 0,031, otov mivaka 3.(B) < 0,002 ko otov wivaxa 3.(y) < 0,354 (BAéne
TEAOG KEPOAOIOV). XTOVG TivaKeS avTOVS, PAET® OTL Ol TEPICCOTEPESG VOVTIMOKEG
etoupeieg, aveEdptnta and 1o péyeBdg tovg: (o) elvor apketd BeTIKEC AvAPOPIKA LE
Vv omotelecpotikotnto voc EEDI ywo tov mepopiopd tov ekmounov aepiov tov
Oepuoxnmiov amd ta mhoio, (B) eivor mOAD apvnTIKEG ®G TPOG £vol VALTIAMOKO
CUOTNUO OYOPATOANGIOG EKTOUTDV, evd (Y) Bewpoldv OTL évag O01eBviig eOpog GTo
VOLTIMOKO KOOGILO 0EV amoTeEAEL KOAN AVoT Yo T vouTidia. Qotdco, UTopovUE Vo
TOPUTNPNCOVUE L SPOPE GTN GTACT] TV ETAPEIDOV ovaloya pe To uéyefdg Toug.
Ta otoyeio deiyvouv OTL o1 peydreg etoupeieg elvol mo Oetikés ©C MPOG TNV
OMOTEAECUOTIKOTNTO, OAMV TOV EPYOAEI®V GE oYéon e Ti§ (kpdtepes. Ta gvprpota
avtd emPefoardvovv v Yaobeon 2, 611 Ta dSoypappota 31, 32 kot 33 anewovifovv
) otdon Tov EAAvikov vautiiiokov etapeidv anévavit otov EEDI, og éva d1ebvn
@OpPO GTO VOLTIMOKO KOUGULO KOl GE £VO VOLTIMOKO GUGTNUO OYOPAT®ANGIog

EKTTOUTOV OVTIOTOY 0L
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Adypoppa 28: TIog Bo a&lohoyodoate G TPOG TNV ATOTEAEGUATIKOTITA TOL Y10 TN
pelmon TV EKTOUTOV aepiwv Tov Bepuoknmiov omd Ta TAoia;

‘Eva EEDI
o TTEPIBAAAOVTIKA
100,0% ] ATTOTEAECUATIKOTNTA
EEDI
ATTOTEAECHATIKO
Oa BonBouce
:IOXI kaAr) A0on yia T
80.0% vauTIAia
- 60,0%
c
@
o
S
[
o
40,0%
20,0%
,0%—
4-9 10-15 Tavw amd 15
MéyeBog eTaipeiag
Adrypoppo, 32
Adypoppa 29: "Eva d1e0vi] pOpo 6T0 VOLTIMOKO KOOGLILO
o/ | TTEPIBAAAOVTIKA
100,0% ATTOTEAECHATIKOTNTA
£vog d1EOVOUG popou
OTO VAUTIAIOKO
kaUoIuo
ATTOTEAECHATIKO
o/ — ©a Bonbouoce
80,0% Oxi kaAry Adon yia T
vauTAia
AvVATT OTEAECUATIKO
- 60,0%
[
I
o
S
[
o
40,0%
20,0%
,0%—

T
1-3 4-9 10-15 TAavw arroé 15

MéyeBog eTaUpEiOg
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Adypoppa 30: "‘Evo vauTtidlokd cOGTNHO 0YOPAT®OANGIOG EKTTOUTOV

TTEPIBAAAOVTIKA
ATTOTEAECHATIKOTNTA
£vOG VOUTIAIGKOU
OUCTANATOG
— ayopaTTwAnoiag

EKTTOPTTWV

:Oa BonBouce

60,0%

50,0%
Ox kaArj AUon yia Tn
VauTIA i

[[] Avarr oTeAeopaTikd

40,0%

30,0%

Percent

20,0%

10,0%™]

,0%—

1-3 4-9 10-15 Tavw amod 15

MEéyeBog eTaupEiag

YroOeon 3n: "O1 ueyoldtepes etaipeies miotebovv oe ueyaldtepo Pobud ot 1o
Agttovpyiko tovg kootos Qo emnpeaatel opvnTiKa omo ™V V100ETHON TV O1APOPWV

UETPV g€ ayéon Ue TiG UIKPOTEPES”.

Xougpwvo pe tn puébodo Chi-Square katd Pearson, oAAd kot pe T cuvapTnomn tov
Loyov mBavopavelag (Likelihood Ratio), n undevikn vndbeon g avelapnoiog dev
amoppinteTol Kot Yiverot 0ektd 0Tl 01 v AOY® petafAntéc, Tov peyéboug g etapeiog
KO TNG 0VNoLYIOG Yol TNV ETPPON TOL AELTOVPYIKOV KOGTOLG ard TNV v1oBETNoN TV
dwpopwv pETpwv, dc ovayetiCovrar. To mopatnpoOUEVO EMIMESO OMUOVTIKOTNTOG
otov mivaxa 4.(a) givon < 0,212, otov wivaxa 4.(B) < 0,207 kot otov mivaka 4.(y) <
0,17 (BAéne téhog keporaiov). H vmdBeon 3 dev emPePfardverar amd to Toryegior TOL
nivaxao 4. Avtifeta, 1600 o1 piKpdTEPES, OG0 Kot ot peydheg EAAMvViKES vavTidokég
eTapeieg MOTEVOLVV OTL TO AEITOVPYIKO TOVS KOGTOG Bal emnpeactel apyNnTIKA amd TNV
V10OETNOT OTOOVINTOTE UETPOL YOl TOV TEPLOPIGUO TMV EKTOUTOV AEPIOV TOL
Bepuoknmiov and ta mAoio. H cvvipurtikny mieoyneio TV £TopeldV TOTELEL OTL
évag EEDI 6a emnpéale to Aettovpyikd toug KOGTOG apvntTikd o€ peydio foduod. Evag
mlavog Adyog Ba pmopovoe va glvar m avdykn vioBétnong véag texVoAoyiog Tov

CULVETAYETOL 1| EQOPUOYN TOL WETPOL aVTOVL. QoTdc0, dev Qoivetor va LEApPyEL
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ONUOVTIKN ovoyétion petahd tov peyéfoug twv etapeldv Kot tov Paduod otov omoio
motebovy 6Tl Ba emmpeactel 10 Asrtovpylkd TOoLG KOGTOG Oomd TNV vioBETnom

OTO10VONTOTE PETPOV Y10 TOV TEPLOPIGHO TMOV EKTOUTAOV aePi®V TOV Beppoknmiov amod

To TAOTOL.

Ta Swypdppata 34, 35 kot 36 ameikoviCovv v avnovyio T@v EAAnvikdv
VouTIMok®V gtanpeldv anévavtt otov EEDI, og éva diebvn ¢dpo oto vavtilokd
KOOGIO KOl G€ £V VOLTIMOKO GUGTNLO 0YOPOTOANGIOG EKTOUTAOV OVTIGTOL0 OGO
aQOpPE GTNV EMPPOT] TOL AELTOVPYIKOV TOVG KOGTOVG atd TNV LWOETNON TV PETPOV

oVTAOV.

Adypoppa 31: TTiotevete 4t T0 As1ToVpyIKO KOGTOG Oo emmpeactel and:

‘Eva EEDI

ETTIPPON TOU
80,0% . AgiIToupyikoU
KOOTOUG aTTd TNV
ul0B£Tnon Tou
EEDI

Il Mdipa T oAU, BeTIKA
[ MéTpia, BeTIKG

[ KaBdAou

Ml Mdipa TTOAU, apvnTIKG
1 Métpia, apvnTikd

60,0%

40,0%

Percent

20,0%

,0%—

T T
1-3 4-9 10-15 TAavw arro 15

péyeOog eTaIpEiag
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Percent

Percent

Adypoppa 32: 'Eva d1eBviy 96po 6T0 VOUTIMOKO KOOGLO

100,0%]

80,0%

60,0%]

40,0%

20,0%

,0%—

ETTIPPON TOU
AglIToupyikoU
KOOTOUG aTTO éva
316w} P6po oTO
VOUTIAIOKS KaUoipo

[l Mdpa oAU, BeTIKG
I MéTpia, BeTIKG

] KaBdAou

Ml Mdipa 1T oAU, apvnTiKa
1 MéTpia, apvnTikd

4-9

MéyeBog eTaIPEiOg

Adypoppo 33: "Evo vouTiMako cOGTIO 0YOPATOANGING EKTOUTOV

60,0%

40,0%

20,0%

,0%—

4-9

MEéyEBOG eTaIPEiOg

ETTIPPON TOU
AgiIToupyikoU
KOOTOUG aTTO €V
VOUTIAIGKO
oloTnua
ayopaTTwAnociag
EKTTOMTTUOV
Wl MéTpia, BeTIKA
[H KaBdAou
] Mdpa oAU, apvnTiké
Wl MéTpia, apvnTikd




YroOeon 4n: "O1 ueyolddtepeg etoupeieg marevovy o€ ueyoivtepo fabuo on évag EEOI
anotelel ovolaotiky TpodmoBeon yio Ty vIOOETHON EVOS ATOTEAEGUOTIKOD EPYAAEIOD Yiol

T/ UELWON TV EKTOUTOV AEPLV TOV OEpUoKnTIOD o€ Gyéon e TIS LuKpOTeEPES”.

Youpwvo pe ™ uébodo Chi-Square katd Pearson, aAAd kat pLe TN GLVAPTNGT TOV
Aoyov mBavopavelag (Likelihood Ratio), m pundevikny vrdbeon g aveEaptnoiog
amoppinteTon Kot yivetatl 0ektd 0TI 01 €V AdY® peTaPAnTéc, Tov peyébovg g etapeiog
Kot ™G TEPPOAAOVTIKNG Yvdong, ovayetiCovrar (p-value<0,077).  Onwg Prémovpe
oToV Tivaka 5, ot peydieg EAAnvikég vavtimokég etaupeieg Bempovv 611 évag EEOI
amotelel LAAAOV OVCIAGTIKY TPODTOOES Yio TNV LVIOOETNON EVOG AMOTELEGULOTIKOV
epyoieiov vy ™ pelwon TV eKmOUTOV oepimv Tov Beppoknmiov amd To wAoio
(BAéme téhog kepaiaiov). Kapio amd T1g peydleg etaipeieg 6ev amavtnoe apvnTika
oe 0Tl apopd oty avaykouotrta evog EEOI, evd 10 m000GTO T®V 0pvNnTIKOV
armavinoewv oyyilet 1o 25% vy 11 pikpoTtepeg etoupeiec.  Ta gvpnuoata ovtd
emPePardvovy v Ymobeon 4 (mo ndvw). H vadBeomn avtn eivor cuvenng Kat pe myv
nepParioviikn yvoon tov EAAnvikav vovtimoxkov etapeimv (Yrobeon 1) ko pe
TNV GTACT TOV ETOPEIDV OC TPOG TNV OMOTEAECGUATIKOTNTO TOV OPOPOV LETPOV Y10l
™ pHOuIoN TV ekTOUTOV agpiwv Tov Beppoknmiov and ta mAioia. To owbypappa 37
anewovilel To PaBud 6ToV 0moi0 01 EAANVIKEG VOUTIMOKEG ETYEPNOELS TIGTELOVV OTL
évag EEOI oamotehel ovowiotiky mpodmdbeon  ywoo tnv  vioBétnon  evog
OTOTEAECUOTIKOD EPYOAEIOV Y10 TN UEIOON TOV EKTOUTOV 0EPi®V TOv Beppoknmiov

ortd to TAolo.
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Adypoppa 34: Oswpeite 6t évag EEOI anotedel ovslootikn mpoimddeon yio v
V100£TN0M £VOG ATOTELECUATIKOD EPYOAEIOV Y10 TN LEIMOT| EKTOUTMV OEPIMV TOV
Oeppoknmiov amd T TAOLL

‘Evog EEOI
aTToTeAE]
OUCIAOTIKA
TpoUTTé0eon yia
TNV UI0BETNON
£VOg
QATTOTEAECTUATIKOU

80,0% epyaAciou;

100,0%™

[l O wodrTote
[E MaAAov

OOy amapaimTa
Woyx

60,0%

Percent

40,0%

20,0%

,0%
1-3 4-9 10-15 mavw amoé 15

MéyeBog eTaupeiag

YroOeon Sn: "O1 ueyoldtepes etoupeies miotebovv oe ueyorvtepo falbuo ot Oa
OTOKTOVGOY OUYKPITIKO TAEOVEKTHUO, DIOOETOVTAS £08)0VTIKG KATO10 UETPO TPIV OWTO

KaTaoTel OEOGUEDTIKO a0 TOVG O1EOVEIS 0pYoVIoUODG T TYéon LE TIG HIKPOTEPES'.

Yopeova pe ) pébodo Chi-Square katd Pearson, oAld Kot pe T GLVAPTNOT| TOV
Loyov mbovopdvewng (Likelihood Ratio), m undevikn vrobeon g avelaptnoiog
amoppimreTon Ko yivetor dektd 0Tt o1 ev AOY® petoffAntéc, tov peyébovg g etoupeiog
Kot g mePParhoviikng yvoong, ovoyetiCovror (p-value<0,153). Ta otoyeio Tov
nivaka 6 detyvouv kabapd Ol o1 peydres vovTiMakég etatpeieg motevovy Ott icmg Oa
QTOKTOVGOY GLYKPUTIKO mAgovEKTNUA LwoBetdvTag e0ehovikd Kkdmoo HETPO TPV
aLTd KATOOTEL OECUEVTIKO OO TOVG O1EOVELG OPYAVIGOVG, EVD Ol LIKPOTEPES ETAPEIEG
detyvouv va un ocvppepiovrar myv dw droyn. Ta gvpiuarta avtd eriPePordvovy v
Yn60eon 5 (mo mivw). 'Evag mbavog Adyog Ba pmopovoe va gtvan to yeyovog 0Tt yuo
TIG peYGAeg etapeieg etvar o onuavtiKo va £ouv po TeptBaALoVIKE GIAKY eKOVa,

YU autd Kol EQOVV KOADTEPT YVAOOT TOV TEPPUAOVIIKOV {nTtnudtov, aAld Kot ot
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OTOLTNOELS TOV POPTOTAOV - "TeAatdV" pmopel va dapépouvv avdroya pe to péyebog
g etopeiog. AALOG AOYOG Umopel va givat TO YEYOVOG OTL Ol HEYOAEG VOUTIMOKEG
etapeieg €yovv peyoldTEPO ovvieheosTr| Poapdmmrag G mPog TV TEPPOAAOVTIKI
empPapuvon mov TPokaAovv (AOY® ToL AVENUEVOL aplBoy TAOI®Y OV KATEXOLV N
dwyepiCovtar) am' 6, T ot UIKpOTEPES Ko TPEMEL Vo KotafdAlovy peyolvtepn
TPOOTADELD Y10 VO LEWWGOVY TNV EMPAPLVON aVTH, OAAG Kot va BeAtidcovy v
nepPoriloviikn tovg ewoéva. To dbypoppa 38 amewkovilel to Pabud otov omoio ot
VOTIMOKEG  eTopeieg miotevovy 0Tt B OmOKTOVGOV  GUYKPITIKO  TAEOVEKTN LA
vioetvTag €0EAOVTIKG KATO0 WETPO TPV OVTO KATOOTEL OEGUELTIKO ONO TOVG

debveig opyaviopovg.

Adypoppa 35: TTiotedete 611 1 eToupio 6og Oo 0moKT0HGE GLYKPITIKO TAEOVEKTNLLOL
viwoBetdvtag eBelovTiKd Kdmolo PéTpo peimong ekmoun®my aepiwv Tov Bepuoxmmiov
TPV aVTd KATUOTEL OEGUEVTIKO amd Tovg d1ebvelg opyavicrovg;

OUYKPITIKO
TIAEOVEKTNUO
amé v
€Belovrikn
ulI0BéTnoN
KdTTolou

50,0% UETpOU
Meiwong Twv
EKTTOMUTTUV

[ Nau

[y owg

[ Ae vopigw
Moy

60,0%

40,0%

30,0%"

Percent

20,0%

10,0%"]

,0%—
1-3 4-9 10-15 Tavw amd 15

Héye00g eTaIpEiag
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YroOeon 6n: "O1 etoipeic mov EYovyv vemTENPO OTOLO €Ival TlO BETIKES (WG TPOS THV
OTOTELETUATIKOTHTO. TV OLOPOPOV UETPWY Yio. TH pOOUIGH TV EKTOUTWOV GEPIMYV TOD

Oeprornmiov aro to. mhoia o' 0, T 01 eTaupeles ue whoio avew twv 15 rwv".

Youpwvo pe t puébodo Chi-Square katd Pearson, oAAd kat pe T GuVAPTNOT TOV
Aoyov mBavoavelag (Likelihood Ratio), n undevikn vndbeon g ave&apmoiog dev
amoppinteTol Kot Yiveror dektd OTL 01 €V AOY® PETAPANTES, TG NAMKING TOV GTOAOL TG
etoupeiag kot g agloAdynong g mEPPOAAOVTIKNG OTOTEAEGUOTIKOTNTAS TV
dpoOpwV UETPOV, dev ovayetiovtal. To TaPATNPOVUEVO EMIMESO GNUAVTIKOTNTOG
otov mivako 7.(a) givon < 0,414, otov mivaka 7.(B) < 0,169 kot otov wivaka 7.(y) <
0,803 (PAéme TéAOG KEPOAOIOV). XTOLG TiVAKES ALTOVS, PAETOVE OTL O1 TEPIGGOTEPES
vOuTIMOKEG eTonpeieg, aveEaptra amd TV NAKio Tov 6TOAOL ToLG: (0) elval apkeTd
Beticéc avapopikd pe v amotedecpatikdtnta evog EEDI yio tov mepropioud twv
eKmouTdV aepiwv tov Bepuoxnmiov and ta whoia, (B) eivor TOAD apvnTiKég ®¢ TPOG
£V0L VOLTIMOKO GUGTNLO OYOPOUTOANGING EKTOUTMV, VD (Y) Bempovv OTL Evag 01e0vig

(OPOG GTO VOUTIMOKO KOOGIO dgV amoTeAEl koA ADoM Yol T VO TIALa.

Qo1000, 0EV POIVETOL VO VITAPYEL CNUOAVTIKY] CLGYETION UETAED TNG NAIKIOG TOL
O0TOAOL TOV ETAPEIDMV KOL TNG OTACNS TOLG MG TPOG TNV OMOTEAEGLOATIKOTITO TOV
SpOp®V PETP®V Yo TN POOUIOT] TOV EKTOUTOV 0ePi®V TOv Bepuoknmiov amd To
mhoio. Ta evprpota avtd emPefordvovy v Yrobeon 6. Ta dwypdupata 39, 40 kot
41 amewovifouv ™ otdon twv EAMVIKGOV VOuTIMOKOV ETOPEIDV OTEVOVTL GTOV
EEDI, o¢ éva 61e0vi] @Opo 610 VOUTIAIOKO KODGIHO KOl GE £VOL VOUTIANKO GOGTNIO

OYOPOUTWOANGIOG EKTOUTMOV OVTIGTOLYO.
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Adypoppa 36: TIog Bo a&lohoyodoate G TPOG TNV ATOTEAEGUOTIKOTITA TOL Y10l TN
HElmoN TOV EKTOUTOV 0epimv Tov Beppoknmiov and ta whoia;

Eva EEDI
TTEPIBAAAOVTIKA
ATTOTEAECUATIKOTNTA
— EEDI
ATT OTEAECHATIKO
o ®a Bonboloe
60,0% :IOXI KaAri AUon yia Tn
vauTIAia
-
S 40,0%]
@
o
S
I
o
20,0%
,0%—
5-10 10-15 TAavw ard 15
NAIKia TOU OTOAOU TNG ETAIPEIAG
’ .y ’ ’ r ,
Adypappo 40:'Eva d1e0vi 90po 610 VOUTIAIOKO KOOGILO
. TTEPIBAAAOVTIKEA
50,0% ATTOTEAECPATIKOTNTA
£vog d1EOVOUG Popou
OTO VOUTIAIOKO
kaUoipo
ATTOoTEAECHOTIKO
_| Oa BonBoloe
40,0% N
° Oxi kaAr Abon yia mn
- VauTIAia
AVOTT OTEAECUATIKO
w  30,0%
[=
[}
o
S
[}
o
20,0%
10,0%
,0%—

1-5 5-10 10-15 Tavw amod 15

nAIKia Tou oT6AOU TNG £TAIPEiNG
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Adypoppo 37: 'Eva vouTiMakd GOGTNLO 0YOPATOANGIOG EKTOUTOV

TTEPIBAAAOVTIKA
ATTOTEAECHATIKOTNTA
€£VOG VaUTIAIOKOU
CUCTANATOG
ayopaTTwAnoiag
EKTTOMTTWV

:Oa BonBouaoe
‘Oxi kaAr) AUon yia T
VauTIAIa

[l Avarr oteAeopaTikd

40,0%

Percent

5-10 10-15 Tavw arrd 15
nAIkia TOu oTOAOU TNG £TAIPEING

YroOeon Tn: "O1 ctoupeiec mov Eyovy vemdTEPO 0TOA0 TOTEDOVY € UEYOADTEPO Lofuo
ot Ba. omoxToDTAY GVYKPITIKO TAEOVEKTHUO. DI0OTWVTOS EOEAOVTIKG, KATTO10 UETPO TTPIV
OTO KOTOOTEL OECUEVTIKO OO TOVS OLEOVEIS 0pYaVIGUODS TE TYEON UE TIG ETOIPEIES UE

mAola avew Ty 15 etaov ",

Yopeova pe tn pébodo Chi-Square katd Pearson, oAld Kot pe T GLVAPTNOT] TOV
Aoyov mbavogdvelog (Likelihood Ratio), n undevikn vmdbeon g avebaptnoiog
amoppinteror Kot yiverot 0ektd OTL 01 ev Ady® petafAntéc, tov peyedouvg g etarpeiog
Kol G mepPorlovIKnG yvdong, ovayetiCovror (p-value<0,262). Ta otoeio tov
nivaka 8 delyvovv kabapd OTL 01 VOLTIMOKES £Tanpeieg TOV €XOVV VEDTEPO GTOAO
motehovy 0Tt i6m¢ B aMOKTOVGAV CLYKPITIKO TAEOVEKTNLA VIoBeTOVTOG £0EAOVTIKA
KOO0 HETPO TPV aVTO KATAGTEL OEGUEVTIKO amd TOLG O1EBvelg opyaviGovs, Evd ot
etapeieg e mhola peyodvtepng nAlkiog ogiyvouv va un coppepifovior v dmoym
avt (PAéme téhog keporaiov). Ta gvpnuato oavtd emiPePordvovv v Ymobeon 7
(mo mavew). ‘Evag mbavog Adyog Ba pmopovoe va etvat 1o yeyovog 0Tt Yo Tig eTapeieg

LE VEDTEPO GTOAO OV £XOVV LIOBETNGEL O GVYYPOVN TEYVOLOYiN EIVOL TTIO GNUOVTIKO
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va €youv pia TEPPUALOVTIKG GIMKT €KOVO OTEVOVTL GTOVG VOVAMTEG, €01KA TOVG

ypovovovAmtég (timecharterers).

Adypoppa 38: TTictedete 611 1 eToupio 6og Oo 0moKT0HGE GUYKPITIKO TAEOVEKTNLLOL
vioBet@VTag E0EAOVTIKA KATO10 HETPO UEIMOTG EKTOUTTAOV aepiv TOL Beppoknmiov
TP oVTO KATUOTEL OECUEVTIKO 0td TOVG d1EBVELG OpYaVIGHOVG;

CUYKPITIKO
TTAEOVEKTNHA
aTtré TNV
£0gAoVTIKA
uloB€TNON
KA&TToI0U
METPOU
HEiWONG TV
EKTTOMTTWOV

= Nau
oy — Towg
40,0% [ Ae vouigw
BEox

60,0%]

50,0%

30,0%

Percent

20,0%

10,0%]

,0%—

1-5 5-10 10-15 Tavw amd 15

NAIKia TOu OTOAOU TNG ETAIPEIAG

To owypappa 42 omewoviCer to Pabud otov omoio ot vowtiMokég etoupeieg
ToTeEVOLV OTL B0 AmOKTOVCAV GUYKPITIKO TAEOVEKTNUO VioBeTdVTag €BgAOVTIKA

KATO10 UETPO TPV ALTO KATUOTEL OEGUEVTIKO O TOVS O1EBVEIG OpYOVIGLOVG.

YroOeon 8y: "O1 croupeies Eyovv diapopetikn mwepifotioviiky yvaaon avaioya ue to
POPTIO TOV UETAPEPOVV",

Yopeova pe  pébodo Chi-Square katd Pearson, aAAd Kot e T GLVAPTNGT TOV
Aoyov mbavoedvewng (Likelihood Ratio), n pundevikr vadbeon g aveEoptnoiog
amoppimteTon Kot yiveton dektd 0Tt 01 v AdY® petaPAnTé, Tov €i00VE LETAPOPES TOL
dpactnplonoteiton n etaipeio Kot S TEPPUALOVTIIKNG YVdOONS, cuoyetiCovtor (p-
value<0,011). Onwg Prémovpe otov mivaxka 9 (PAéne Téh0C kepaAaiov), ot
EAMnvikég vovtiiokés etaipeieg mov €povv deEapevomAolo Kot mAoio HETAPOPAS
eumopevpatokIPoTiov Exovy ueyaldtepn TePPOALOVTIIKY] evnuépmon kot yvaopilovv
TEPIOCOTEPO TIC TPOCTADEIEG TOL £XOVV GLVTEAESTEL Yyl TNV LWOBETNON €VOC

KOVOVIGTIKOD TAUIGIOL Y10 TN HEIMON TOV EKTOUTOV oepimVv TOL Beppoknmiov and ta
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Aol Kapio omd 1ic  etopeieg mov  Swyepilovror  mhola  peTapopdc
eumopevpatokiPotiov dev andvinoe 0Tl dev yvopilel Tig mpoomdbeieg mov Exouvv
YIVEL, EVAD 1 CLUVTPUITIKY] TAEOYNPIO TOV ETOPEIDOV TTOV £XOVV OeEAUEVOTAOIL TIC
yvopilelt moAd kold. Ta gvpiuata avtd emPefoardvovy v Yaobeon 8 (mo mavo).
"Evag mBavog Aoyog Ba pmopovoe vo givar 1o yeyovog OTL Ot €Tapeieg Tov Exovv
deapevomiolo vrdyovion MO o€ éva "awotnpd" KavovioTIKO TAAIGIO TTOv EXEl
vioBetnoel 0 IMO &d® kol dekoetieg kot givol €EOIKEIMUEVES LE TNV EQOPUOYN
debvav pvbuotikav dwtdéemv. Oco apopd TN UETAPOPA EUTOPELUATOKIPOTIOV,
avtOd TO €100C UETOPOPAS TPAYUATOTOEITOL G YEVIKEG YPOUUES omd €Toupeieg pe
mhoio vemdTePNG NAIKiaG, ol omoieg, Omwg £yovue Ogi&el kol mapamdve (vrobeon 7),
€xovv o o TEPPAAAOVTIKG PUMKN GTAOT GE GYEON LE ETOPEIEC OV £XOVV Ao
peyoAvtepng nhkiog. To owbypappoa 43 amewoviler 1o Pabud meptPaAlovtikng
EVIUEPMONG TOV VOVTIMOK®OV ETAPEWDY avAAOYO, e TO €100¢ HETAPOPES TO 0moio

dpOCTNPLOTOOVVTAL.

Adypoppa 39: Tvopilete av €govv yivel Tpoomddsieg yo TNV vIoBETNON EVOC
KOVOVIGTIKOD TAOUGIOV Y TN Helwon ekmounav aepimv Tov Bepuoknmiov and ta
mAoloL

100.0%] Z¢ Tr010 €id0g
! HETOPOPAG
SpaoTnploTTolEiTal N
ETTIXEIPNOT O0AG;

XUdnv &npol gopTiou
80,0% SegapevoTT Aoia
| 1T Aoia PETaPOPAg
E£UTT OPEUHATOKIBWTIWV
T Aoial HETAPOPAG YEVIKOU
popTiou
emIBaTNyd 1T Aoia

60,0%™ PUHOUAKG

Percent

40,0%—

20,0%

T
Nai, TToAU KoAdG M'vwpiCw o1 éxouv yivel ‘Ox1, kaBoAou
TT POCTT ABEIEG, OAAQ BeV
YVwpIgw TTOAAA yI' auTég

MNvw pigeTe av éxouv yivel TPOoTTAOEIEg Yia TV
UI100£€TNON €vOG KAVOVIOTIKOU TTAdICioU yia TN
MEIW O EKTTOPTTW YV AEPIWV TOU BEpHOKNTTIOU ATTO
TA TTAOIq;

YroOeon 9n: "O1 eroupeieg marevovy oe diapopetiko fabuo on évag EEOI amotelei

ovaiootiky) mpobmwolean yio, v vioOétnon evog amotelEoUaTIKOD EPYaiEIOD Yio. TH
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UELWON TV EKTOUTOV aePimV TOV OEpUoKNTIOn aVvaloyo. e TO @QOPTIO WOV

UETOPEPOLYV" .

Youpwvo pe ™ uébodo Chi-Square katd Pearson, aAAd kat pe T GLVAPTNON TOV
Aoyov mBavopavelag (Likelihood Ratio), m pundevikny vrdbeon g aveEaptnoiog
amoppinteTon Kot yivetatl 0ektd 0TI 01 €V AOY® petaPAntéc, Tov peyéboug g etopeiog
Kot TG TEPPOAROVTIIKNG YvaOons, ovayetiloviar (p-value<0,081). Onwg PAémovpe
otov mivaka 10, ot EAAnvikéc vavtiMakés etaipeieg mov €xovv mAoio HLETAPOPAS
x0INV Enpov poptiov, de&opevoTAola Kot TAOTO LETAPOPAS YEVIKOVL PopTiov Bempovv
o0tt évag EEOI amoteAdel pdddov ovoilactikn mpoimdOeon yo v vioBEtmon evig
OTOTEAECUOTIKOV EPYOAEIOV Yo TN HEIWON TOV EKTOUT®OV aEPiV Tov Bgppoknmiov
and to mAoio (PAéme téhog Kepalaiov). AvrtifBeta, ol groipeiec mov €yovv mAoia
HETOPOPAC EUTOPEVUATOKIPOTIOV Kol PUHOVAKE amdvTnoay apvnTikKd o€ OTL apopa
otV avaykootrta evog EEOL. To dwaypappa 44 arncucovilel to fabud otov omoio ot
eEMNVIKES vavTIMokEg emyelpnoels motevovy 01t £vog EEOI amotedel ovolaotikn
TpoTAOEST Yoo TNV V1I0BETNON EVOC OMOTEAEGLOTIKOV £pYaAEiov Yoo TN HEiwON TV
EKTOUTTAOV oepiwv Tov Beppoknmiov omd tor TAOI0 OVAAOYQ HE TO HETAPEPOUEVO

@oprio.

Awdypappa 40: Oswpeite 6t évag EEOI amoteAel ovolaotikn mpodmodeon yio tnv
V100£TN 0N EVOC OMOTELEGUOTIKOV EPYAAEIOV Y10l TN LEIMOT EKTOUTMV aePi®V TOV
Bepuoknmiov and to mAoia;

o, - >& 11010 £€1d0CQ
100,0% HETAPOPAC
SPACTNPIOTTOIEITAI N

ETTIXEIPNON CAG;

XUdNv Enpou popTiou
SeEapevOoTT Aoia

TT Aoia JETAPOPAG

EMTT OPEUPATOKIBWTILLV

T Aoia HETAPOPAS YEVIKOU
@popTiou

1T IBATNY A TT Aoia
PUMOUAKG

80,0%

60,0%

Percent

40,0%=

20,0%

,0% T
OT1T wodATTOTE MAAAov Oxi atr apaitnTa Oxi

Osw peiTe 611 £Evag EEOI atroTeAei ouoIaoTIKA
TTPOUIT60e0onNn yia TNV UIOBETNON €VvOog
OATTOTEAECHOATIKOU £PYAAEIOU yiA TN MEiLWWON
EKTTOUTTW V AEPIiLWV TOU BEPUOKNTTIOU ATTO TA ...
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YroOeon 10n: "Oi etoupeicc miotebovv oe dapopetikd fabuo ot Bo. amoxtodooy
OVYKPITIKO TAEOVEKTHUO. DIOBETOVTOS €0eloVTIKG KATOLO UETPO TPIV ODTO KOTOOTEL

OETUEVTIKO OO TOVG OLEBVEIS 0PYavVIGUODS AVALOYO. e TO POPTIO TOV UETOPEPOLV'" .

Youpwvo pe t puébodo Chi-Square katd Pearson, oAAd kot pe T cvvapTnoT Tov
Aoyov mbovogpdvewng (Likelihood Ratio), m undevikn vrobeon g avelapnoiog
amoppinteron Kot yiveror 0ektd 0Tt o1 v AOY® petafAntég, tov pey€éBoug g etoupeiog
Kot TG TEPPAALOVTIIKNG Yvaons, ovoyetiCovrar (p-value<0,003). Ta otoygio tov
nivaka 11 delyvouv kabBopd Ott ot EAAnvikéc vavtimokég etoupeieg mov €youvv
de&opevomAotlo Ko mAoio HETaPOpds eumopevpatoKIPotiov motevovy 0Tl icwg Ha
OTOKTOVOOV GLYKPITIKO TAEOVEKTNUO LW0BeTOVTOS €0ghovTikd KAmowo HETPO TPV
ovTO KOTaoTEL dEGUEVTIKO amd TOVG O1EBVEIC 0pyaviorovs, evd ot eToupeieg pe mhoia
HETOPOPAS YOOMV ENPov Kot YeviKoD PopTiov, KaBMDS Kot To, PULOVAKE deiyvouy vor un

ovppepilovion v idwo dmoym.

Ta gvpruata avtd emPePaidvovy v Ymobeon 10 (mo navw). H vmoBeon avm
elval ovvemng kot pe v mepPorioviikny yvoon tov EAAMvVikdv vovtiMakov
ETAUPELOV avdAoya e To opTio mov petapépouvv (Yndbeon 8). 'Evag mbavog Adyog
Ba pmopovoe va givorl 1o YEYOVOS OTL 01 EToPEieg TOV EX0VV dEEAUEVOTAOL0 TPOKAAOVY
peyoAvtepN TEPPUALOVTIKT EMTPAPLVOT o' O, TL 01 ETUIPEIES TTOV dPACTNPLOTOIOVVTOL
o€ GAAOVC KAAOOVG TNG VOLTIMOG Kot TPETEL VO KATABAAAOVY LEYOAVTEPT] TPOGTAOELN
Yo VO LELOGOVY TNV EMPAPLVOT VT, OAAL Kot Vo BEATIOCOVV TV TTEPIPAALOVTIKY|
Tov¢ ewkova. O gtanpeieg pe mhoio peTopopds epmopevpatokiPotiov eival o yevikég
ypappés etoupeieg pe mhiola vedtepng nAlkiog, ot omoieg, Omwg £xovpe Ogifel ko
napanave (vmdbeomn 7), evolapépovtal TEPICCOTEPO Vo £YOVV o TEPPAALOVTIKG
QUMKT €KOVO 0 oYéomn Me etapeieg mov €yovv mAola peyaAdtepng nikiog, oAAd

AVTILETOTICOVY Kot LEYOADTEPES ATOLTIGELS OO TOVS POPTMOTEG - "TEAATES" TOVG.
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Abypoppo 41: Thotedete 6t 1 etaupio 6og Oo 0moKT0HoE GUYKPITIKO TAEOVEKTNLLOL
vioBet®VvTag E0EAOVTIKA KATO10 LETPO UEIMOTG EKTOUTTAOV aepiv TOL Beppoknmiov
TP oVTO KATUOTEL OECUEVTIKO 0td TOVG d1EBVELG OpYaVIGHOVG;

10+ 3¢ Tr0I0 £idOg
METAPOPAG
SpacTnpIoTToIEITAl N
ETTIXEIPNON OAG;

XUdnv Enpou popTiou

8— SegapevoTT Aoia

T Aoia HeTaPOpPdg

E£MTT OPEUMATOKIBWTIWV

TT Aoia JETAPOPAG YEVIKOU
@opTiou

ETTIBATNY A TT Aoia

6— PUMOUAKA

Count

I
Nai Towg A€ vopilw Ox

MioTeleTe OTI N €TAIPIA CAG O ATTOKTOUOE CUYKPITIKO
TTAEOV EKTNHA UIOBETW VTOG EBEAOVTIKA KATTOIO NETPO
MEIWOoONG TWV EKTTOUTTW YV AEPIWV TOU BEPUOKNTTIOU
TTPIV OUTO KATOOTEI DECHEUTIKO ATTO TOUG BigBveig
opyaviououg;
To owypappa 45 oamewoviCer 10 Pabud otov 0moio o1 vOuTIMOKEG eTonpeieg
ToTeEVOLV OTL O AmOKTOVCAV GUYKPITIKO TAEOVEKTNUO VwoBeTdVTOg €BgAOVTIKA
KATO10 HETPO TPV ATO KOTAGTEL OEGUEVTIKO Ol TOLG S1EBVEIS OpYOaVIGHOVG avaroYaL

LLE TO (POPTIO TOV UETAPEPOLV.

4.5.5 Xovoyn twv amoteleoudtwv NG Epevvag yia tnv mepLBaAlovtikn
evnuépwon kat TpakTik) TG EAAnviknG vavtiliakng Lrounxaviag
AVAPOPLKA UE TIC EKTTOUTIEC aeplwV TOV Bepuokniov amo Ta mAola

[Mopovoidoape ta amoteAéopoTo TG £pevvag, He Ta omoio mpoodtopilovton
COPMOG OPICUEVEG TACELS MG TPOG TO EMIMESA TNG TEPPAALOVTIKNG EVNUEPMONG TWV
EAMMMVIKOV  VOUTIMOKAOV  ETOPELOV KOODS KOl Ol amOYES KOl TPOKTIKEG TOVG
OVOPOPIKE LLE TOL TPOTEWVOUEVO TEYVIKA, AEITOLPYIKE KOl OIKOVOUIKA HEGO Yo TN

pelmon TV eKTOUTdV aepiwv Tov Beppoknmiov and to TAoio TovG.
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ZOUQOVO e TO EVPNUATO, 01 EAANVIKES VOUTIAIOKES ETOUPEIES EYOVV EVO, DYHAO
EMITEOO TVVELONTOTOINONS TWV TPOCTOHEIDV TOV KOTOLALLOVTOL YLa. TV VIOGETHON EVOS
PLOULETIKOD TAALGIOD V1O TIG EKTOUTES 0EPLWV TOV Oepuoknmiov omo to. TAolo, TO OTOi0
emPBePordvel To yeYovOG OTL £XOVV aPYICEL VO CUUUETEYOLV EVEPYA OTIS GLLNTNGELS
OYETIKOL HE TIC HEWDGES TOV VOLTIMOKOV EKTOUTAOV 0PIV Tov Ogppoknmiov,

Kaf16TOVTOG TIG LEPOG TNG NUEPN OGS O1ATAENG TOVG,.

Av kot 0 IMO mponyeitan og 0TL 0popd 6TOVG d1EBVEIC OpYaVIGHOVG, 01 0TToi01 Bar
TPEMEL VO GUUUETEYOVV OTN XEPOaEN TOATIKNG GYETIKA UE TIC EKTOUTES OEPIOV TOV
Bepuoxnmiov and to mAoia, QatveTon OTL 01 eEAnVIKES vavTIAlaKkES ETaupeies eival UETPIOL
IKOVOTOINUEVES UE TNV TPOOOO OV EYEl TNUELWOEL OO TOV 0PYAVIGUO VIO, TIG EKTOUTES
aepiawv tov Oepuoknmiov omo ™ vovtidia. Evo ueydro uépog tg eAAnvikng vavtiAiokng
Prounyavios eivou  eloikeiwuévo ue to  «Aertovpyiko  Agikty  Evepyeioxng
Amodotikotnracy (EEOI) yia ta mhoia, yeyovdg MOV OMOOEIKVOEL EVOL TPOTNYUEVO
EMIMESO TMEPIPAAOVTIKNG EVNUEPMOONS Y10 TOLG KOVOVIGUOVG 7OV GTOYELOLV OTN

pelmwon Tov eKmoundv aepimv Tov Beppoknmiov amd To TAoia.

Meta&d TV S10QOp®V UNYXOVICUOV Y10 TN LEIMON TOV EKTOUT®OV OePi®V TOV
Oepuoxnmiov amd To mAoi MOV TOPOVGIALOVIOL GTNV OVAALGY], Ol EAANVIKEG
VOLTIMOKEG ETaNpeieg OelyvouV uia ueydin mpotiunon yio v viobétnon evos EEDI ya
0. Véa mlolo. w¢ e “mepifailoviike, - omoteicouatiky” molitiky PE dVVATOTNTO
peloone tov  ekmopm®v aepiov Tov Ogpupoknmiov omd ™ vovtiMo kot aviifera,
OTO0OKIUOOLIO. (G TPOS TNV Tepifoiioviikn amoteleouatikotyta evos ETS.  Evog
01eBVIHS POpos ato vavTilioxo koboiuo oev Gewpeital uio kaln Aban yio ™) VooTiAlakn
Prounyovia, av Kot exTdtol ©¢ €va PHECO TOMTIKNG TOAD mo mepParlovTikd
QMOTEALEGHOTIKO GE OYE0M e évo cvoTnUa ayoportwinciog ekmopnav. ‘Eva peydio
LEPOG TNG EAANVIKNG VauTIAakNG Bropnyaviog (68% twv etaupewdv) éxel fetikn amoyn
yia v avamroéy evos EEOI yio to mhoio kon Bewpel 6T 1 xpnom evog tétoov deiktn
etvar pdAdov amapaitntn ywo ) B€omion evog OmOTEAEGLATIKOD LEGOL Y10 TN UEI®MOT

TOV EKTOUTOV 0epimVv Tov Bgppoknmiov and ta mhoio.

H xdpia avnovyio tov eAAnvikoy vavTiAIoKoOY ETAIPEIDY OG TPOG TO TPOTEWVOUEVQ.
pETPA Yo TN HEION TOV EKTOUTOV aepimv Tov Beppoknmiov and ta mhoio apopd 6To
YEYOVOG OTL i1 epapuoyn tovs O Exel Hio. UeYOAN opVNTIKY ETIOPA.CH OTO AEITOVPYIKO

KoaTog.  Avoeopkd pe €va 01ebviy @Opo 61O VOLTIMOKO KOVUGIHO, LRAPYEL Lo
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TPOcOETN avnovyio Yoo TIC apPVNTIKEG EMMTMOGES oL O €xel T0 UETPO OLTO GTOV
AVTOYOVIGHO HETAED TOV VOVTIAMOKOV ETUPLOV KAODS Kol GTOV avTayOVICUO HETOED

NG VAL TIALNG KOl GAL®V HECHY HETAPOPES.

Ot eMnVviKég vauTilMakeg etapeieg paivovton mensiopéveg ot évag EEDI ya ta
véo, wholo. Qo mpowOnoer v épsvva kar avartoln o€ OMOKANPO TO VOLTIAOKO TOUEN
ko1 Ba jrav opreto. edxolo vo Agitovpynoer/epopuoatel. AvtiBeta, vdpyel avnovyio
ot éva ETS Oa fjtav moAd mbavo va wapafiooctel kou wapalinia dev Qo nrav dxolo va
EPOPUOTTEL, V@ Evag O1edvis popog oto vavtiliakd kobdoiuo Bo n§Tov e0koio va
Aetrtovpynoetr, alld oev Ba mpowbobdoe kobolov v Epevva kar avamtoén GTO

VOLTIMOKO TOpEQ.
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KE®AAAIO 5¢:

H ocuykpLtiki) ailoAdynon Towv Vo ayopaKEVTPLKWV

X OVIGLOV TIEPLOPLOUOV TWV VAUTIALAKWV EKTTOUTIRDV
agplwv Tov Oeproknmiov: £vog SteBvoug @opov Tavw 6To
KQUGLHO KAL EVOC CUCTILATOC AYOPATIWANGILAC
SIKAWUATWV EKTTOUTIOV

To odebtepo e&aunvo tov 2010 TPOYHATOTOUWCAUE EPEVVOL GYETIKA HE TNV
a&loAoyNon TV dV0 OYOPUKEVIPIKAOV EPYOAEI®V Y10l TOV TEPLOPIGUO TMOV EKTOUTDOV
aepiov tov Bepuoxmmiov amd ™ vavtidio: (1) evog dieBvoig eOpov 6T0 VOLTIMOKO
KoOoIo Kot (2) &vOC VOLTIMOKOD GLUGTHUOTOS  OYOPOTOANGIOG  OIKOIOUATOV
ekmountov (Giziakis and Christodoulou, 2011). Ymd 1o mpicpo g €VIOANG OV
000nke otov IMO péoa and 10 IlpwtoKoAro Tov Kioto Y1 TOV TEplopiopd M ™
pelmon TV ekmoumdv oepiov tov Ogpuoknmiov amd to mhoia, n MEPC éyxet
ONUEIDCEL OVLCLOCTIKY] TPOOdO0 Ge OTL AQEOPE OTNV  OVATTLEN  HOG  OE0UNG
OVYKEKPIUEVOV TEYVIKOV KOl AETOVPYIKOV HETPOV Yoo TN PUOUON TOV EKTOUTDV
aepiov Tov Beppoxknmiov amd ™ vovtidia. Tov IovAo tov 2011 amoaciomnke 1
VIOYPEDMTIKY] EPOPUOYT TOV HETPOV OVTAOV amd OAo To. TAOTo aveEapTNTOS onuaiog 1

ydpoag mrotoktnoiog (IMO A.963 (23), 2003, MEPC 59/4, 2009).

[MapdAinia pe to pétpa avtd, o IMO cvveyilel va epyaleton yio v avamtoén
TOV oyopakevIpIKOV unyoavicpodv (MBM) o¢ copuminpopotikov pécov yuo Ty
EMITEVLEN TNG AMATOVUEVNC HEIMONE TOV EKTOUTOV 0EPiV TOL Bgppoknmiov amd
debvn vavtiMa, pe Baon tig mpoPAEYELS Yo TV avENoN TOL TOYKOGHOL TANOLGHOD
Kot tov maykoopov eumopiov  (MEPC 61, 2010). Eniong, Oewpodvran
OMOTEAECULOTIKE HEGO YOl TNV TOPOYN] OWKOVOUIK®V KWNTP®V OTH VOLTIALKY
Bopunyavia yio vo €mevovGEL GE MO EVEPYELNKE ATOJOTIKO TPOTO TOPAYWOYNG TOV
vnpeotdv g (MEPC 61/INF.2, 2010). Ta amote éopoto e £PEVVOS TOTEL® OTL
napovcstdlovy Wwitepo evopEPOV, oG kol 8o pmopovoay va emTICoVV KAToleg
TTVYEG TOL TPOPANUOTOC Kol Vo cLUPdAovy 6t cvl{nnon Yy v voBEToN evag
TEPPUALOVTIKE ATOTEAEGUOTIKOD Kol OWKOVOUKE amodotikov MBM yia t pvOuion

TOV EKTOUTAOV aepiwv Tov Beproknmiov and ™ debvn vavtidia.
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5.1 MeBodoAoyia TG Epeuvag

H épevva amotéhece mpoomdbeio va a&toroynfodv To TAEOVEKTUATO KO TIG

advvopies Twv 600 ayopPaKEVTIPIKMOV EPYOAEI®V GE OTL APOPAL:

(o) otV TEPIPAALOVTIKT TOVG OTOTEAECUATIKOTTOL
(B) otV gvkoAia 6TV EQAPUOYN TOVS KO

(y) otV 01KOVOUIKY TOVG OMOTEAEGLOTIKOTITAL.

H dovield pog mepropiomre o€ 000 ayopokeVIpkd PETpa, KOS vITdpyel po peydan
TOKIALDL OYOPOKEVTIPIKMOV UNYOVIGLAOV TTOL TTpoteivovtal and apketég yopes (MEPC

61, 2010) kot emedn to. 600 ot pétpa eivor to o mhavo v vAoTomBovv.

M avélvon SWOT (Strengths — Weaknesses — Opportunities - Threats)
ypnoworombnke oty €pegvva yuo v afloAdynon kot T oOYKpon Tev 0o
OYOPOUKEVIPIKAOV UETPOV, M o&oAdynon m omoia Paciletor otTic apyés TG
owovouikng Oewpiog vy T e€mtepikéc  owovopieg (externalities) kar Tovg
OMOTEAECUOTIKOVG TPOTOVE 7OV  Ba  propovoay OVTEC Vo €0MOTEPIKOTOO0HV
(internalization of externalities). To yeyovog 611 1660 évac S1EBvic POpoC oTa
KOG 000 Kol £voL GUCTNIO EUTOPIOG EKTOUTTOV aepimv Tov Beppoknmiov £youvv
Nnon vobetnBel oe GAAOVE PropunyavikoOg TOUEIS Yo T LEIMON TV EKTOUTOV 0EPi®mV
oV Oeppoknmiov amd TIG Atovpyieg TOVG, OEiyveEL OTL YPNOIUEG TANPOPOPIES Kot
euUmEPlEg UTOPOVYV VO OMOKOUIGTOVV OtO TNV EPAPUOYN T®V dVO QLTMOV UNYOVIGULOV
omv wpdén. Tw v a&lodldynon ¢ OKOVOUKNG Omod0TIKOTNTOS TV 600
OIKOVOLUKAV £pYaAEi®V, xpNoomoONKe Eva EVOEIKTIKO TAPASELY L TNG EQPUPLOYNG
evog d1ebvoig @Opov 6T0 VOLTIMOKO KODGIHO KOl €VOC VOLTIMOKOD GUGTHUOTOC
eumopiog OIKAIOUATOV EKTOUTOV aepimv Tov Beppoknmiov, 6mov cuyKpinKav Kot

£yvav gLEOVELG 01 OIKOVOUIKES TOVG ATOOOTIKOTNTEG,

mv aviivon pog, AdPape xotapyds vrodym to WUTEPA YOPUKTINPIOTIKE NG
vovtidog (Wit et al,, 2004) kot tig OepeMddel apyéc Yoo €vo GUVEKTIKO Kot
oloxAnpopévo peAloviikd mhaicto tov IMO yia ™ pvOuion TV ekmopn®v aepinv
0V Ogppoxknmiov amd ta mhoia, mov avortdxdnke omd ™ MEPC tov IMO (MEPC

571412, 2008). Xt cvvéyela eéetdoape 10 TOG Evag d1ebvig pOPOG GTO VOVTIAMOKO
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KOOGWO 1 €va VOUTIMOKO GOGTNHO EUTOPiag EKTOUTOV aepimv Tov Beppoknmiov
GULLOPPDOVOVTOL LE OVTEG TIG apYEG Kot 6€ TTo10 Pabio ot apyES aVTEG IKOVOTOI0VVTOL.
Téhog, Omoape KATMOW €KOVO OYETIKA HE TIG OMOYES KOl TIC TPOKTIKEG TNG
VOOTIMOKNG Popnyoviog yiol To CUYKEKPIUEVO OIKOVOKE epyaieio, KabBDS ot
vouTiMokég etaupieg Oa etvar avtéc mov Ba epappocovy oty Tpdén Eva debvn edpo
0TO VOLTIMOKO KOOGIO 1 VO VOLTIMOKO GUGTNUO EUTOPIOG EKTOUTAOV AEPI®V TOL
Bepuoxnmiov. Eilval mpo@avég 0Tt o1 amdyelg Kol 01 GTACELS TOVG OMEVAVTL OTO LETPOL

avtd Ba Tpémel va AneOHovY vITOY.

5.2 H eowTtepkomoinon tou €£WTEPIKOV KOGTOUG TWV EKTMOUTIWV XEPLWV
Tov BeppoknTiov 0T vauTAla

H emPoAn &voc @Opov 610 vouTIMOKO KOOGO 1 1 VTOYPEDGCT O0yopdg
OIKOOUATOV EKTOUT®V  aepiov Tov OBeppoknmiov Bo emmpedoovv €viova Tovg
TAOLOKTNTES, O1 OOI01 TPOGPEPOVV TIG VINPEGIES TV dEBVAOV BOAAGCIOV HETAPOPDOV
Kol 0o TPETEL VO TPOGAPUOGTOVY GTNV OWENGT] TOV AEITOLPYIKOD TovG KOoTovg. [
va, emtevydel to «PBEATIOTO» OPELOC Yo TV KOW®OVIOL 6TO GOVOAD TNG, 1 VOUTIALOKN
Bopnyovia Oa Tpémer va TapAyEL TIC VANPEGIES TNG OE T VYNAOTEPT OO CLTH TOL
aVTIOTOlYEL OTO WIOTIKO KOOTOG TopOy®mYNG NG, AdpPavovrog vmdyrn Kot To

KOW®VIKO KOGTOG TTOV TPOEPYETAL OO TIG AELTOVPYIES TG,

H avamoteAecpatikdétto e «erlevbepng ayopdc» va €£10MGEL To KOWOVIKG
0QEAT Kol TIC KOWMVIKEG 0amAVES - cuumepiiapPovopévov Tov eEmtepikol KOGTOVG -
Yoo TNV Topoymyn Tov oyodov 1 vanpeciodv Bo umopovoe va emepaotel pe v
ecmtepikevon tov €€mtepko kOGTOLS, M omola Pacileror oe dmPAYLATEVCELS
HeTaEy TV epumAiekopevev pepdv. Ot kuPepvioelg — oty mepintwon g vouTidiag o
IMO - 8o mpémel va cuvepyaotel e ™ voutidokn Bopnyavio yp1oILOTOLOVTIOS TV
emPoAn} @opoloyiag kot GAAmv kavoviopmv (Mosteanu and lacob, 2009). H
ECMTEPIKEVON TOV EEMTEPIKOV KOGTOVG TPOoUTOOETEL dPACELS e TIG OTOTEG O1 1OITIKEG
dwmpaypatevoelg kot 1 mapéuPacn tov IMO  odnyodv oe o T OV
avTikatontpilel To cLVOAKS eEMTEPIKO KOGTOG KoL TO OPEAOG QIO TNV TALPOYWYT LG

Vo TIAMaKNG etatpeiog.

"Exet avantoyBel po poxpd ocvlnmon avaeopikd pe To. GYETIKE TAEOVEKTILOTOL
TOV THOAOYIOKAV €PYOLEIOV GE GYEOT LLE TOL TOGOTIKA Yol TNV E0MTEPIKELON TOV
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e€mTEPIKOD KOGTOVG KOl TNV EMITEVEN TOV HEWMOEDV TV ektoun®dv (Weitzman, 1974,
Hepburn, 2006). 'Eva cbotnuo eumopiog EKTOUTOV — £V VOLTIAOKO GUGTHLO
OYOPUTOANGIOG EKTOUTAOV Y10 TO VOLTIAOKO KAASO - €ival £va, TOGOTIKO epYOAEio
mov Kabopilel T0 cUVOMKO €eMIMEDD TOV EKTOUTAOV (TOCOTNTO) KOl EMITPEMEL TN
dwakvpavon g tiuns. H apePatdotnra otig peAlovtikég cuvOnKes Tpospopas Kot
{nong (n aotdbeia G ayopdc) o€ cuvovacouod pe Eva otafepd aptBpd dikaioudTomv
pouTavong dmuovpyel pio affefordtnTa yioo T UEALOVTIKY T TOV OIKOUOUATOV
EKTOUTTAOV, e amoTéEAESUA 1 Prounyavic vo EPEL TO KOGTOG TNG TPOGOPUOYNG GE

OLTEG TIG EVUETAPANTES GLVOTKES TG QYO P,

Avtifeta, évag eOpoc KavGiov - otnv mepinT®on Hag €vag eOPOG GTO VO TIMOKO
Koo - glval éva Toloyakd epyareio, to omoio kabopiler v T, evd TO
EMMEDD TOV EKMOUTAOV EMTPEMETOL VO TOIKIAEL aVOAOYOL HE TNV OUKOVOUIKY|
dpactmpiomra (Hepburn, 2006, Baumol, 1972). 'Eva onpovtikd UEOVEKTNUO EVOG
@Opov kovciuov eivar 01t 10 mEPPorrloviikd anotéreoua (0 mEPOPIOUOC NG
TOGOTNTAG TOV EKTOUNTMV) dev givar yyvnuévo. O @opog Bo apalpéost Kepalatlo omd
™ Brounyavio, CLPPIKVAOVOVTOS EVOEXOUEVMS L0 YPTCLUT] OIKOVOUIKT OpOsTNPLOTITO.
Avrtifeta, o puraivov dev Oa ypelactel va «ploKdpeEy TOGO EVOVTL TNG LEALOVTIKNG

afepfardorag 6edoUéEVOL OTL TO OGO TOV POPOV Ba «GLVTOVILETOY e T KEPOT).

Adym ™G vyning apePordttoc 610 KOGTOG CLUUUOPPMONG TOV EMYEPNCEDV,
opiopévol vrootnpilovv 6t N BéATIoT emhoyn ivan éva ToAoylokd epyaieio. Amo
™V GAAN pepid, TOAAOT EMGTAUOVESG £XOVV TPOEIOOTOGEL Y10 EVA KOTOTATO OP1O OTIG
OTHLOGPUIPIKEC CLYKEVIPMOELS TOV O10EEWI0OV Tov AvOpaka mEPa amd To omoio Oa
umopovoe va mpoypotomomel o pakpd mopeio BEppavong Tov TAaVITY, HE HEYOAN
mBavotnTa va tpokaAiécel avenavopbotes Inpieg. Av avtdg eivar £vag mpoyaTikog
kivouvog, t0Te éva mocoTIKO gpyoieio Ba pumopovoe va eivar puo koAvTEPN ETAOYY,
EMEWON 1 TOGOTNTA TOV EKTOUTAOV pmopel va KoAveOel pe éva peyoidtepo PBabud

Bepardomrog (Cédric, 2006).

5.3 Amotedéopata amd TNV TPAKTIKN E@apuoynq emBoAng @opwv
KAQUOIUWVY KAl AEITOVPYIAG UNXOVIOUWV OYOPATIWANGIOG EKTOUTIWV OF
SLdPOoPOUG BLOPUNXUVIKOUG TOUELG
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Ta ayopakevipikd epyodeio mov egetdlovpe Exovv viobetnOel 1O G& aPKETOVG
BropunyovikoHg ToUElG MG COUTANPOUATIKO HEGO Yo TNV EMITEVEN NG ATUTOVUEVNG
peimong ekmopndv dro&ediov tov dvBpaka and Tig Asttovpyieg Tovg. Emiong, og péco
OMOTEAECUOTIKO YOl TNV TAPOYN OIKOVOUKAOV KWWATPOV oTlg Prounyavieg yo vo
EMEVOVOOVY GE TO EVEPYELNKE 0modoTIKOVG TPOTOVG mopaymyns. To Pacikd
TAEOVEKTNUO. TOV OYOPOKEVIPIKOV €PYOAEimV glvar OTL TPOGPEPOLY  PEYOAVTEPT
eveM&la ava@opPIKa e TOV TPOTO OV Ol UEWMGELS TV EKTOUT®OV Oo emitevyHovv.
Yuvenmg avtd To pétpa mov givol Paciopéva otV TOPOoYN KVATP®V UTopovV val
HELDCOLVV TIC EKTOUTEG aepimV Tov Bepuokmmiov pe KOGTOC YOUNAOTEPO GE GYEON UE
TIG TIO TEPLOPIOTIKEG TPOCEYYICES TOV TOMOL «EVIOMG - €AEYYOLY. Ta
«IEPLOPIOTIKA» UETPO. VTOOEIKVOOLV TNV OKPPT] TOGOTNTO EKTOUTOV aePi®V TOL
Oepuoxnmiov mov o kdbe Propnyovikdg touéag Bo UmTOPOVoE VO EKTEUTEL 1| TIG
OLYKEKPIUEVEG TEYVOAOYiEG OV B UTOPOVGOV VO ¥PNCILOTOU|COVV Yl TN HElmon
TOV EKTOUTAOV TOVG. 'Evag @opog kavcipov 1 évar cOotpe umopiog SIKompatmy
EKTTOUTTADV, GUVETNDG TPOCPEPOVY OTIC EMYEPNGES KIVNTPO Yo VO TEPLOPICOVV TIG

dpaCTNPIOTNTEG TOV TOPAYOLV EKTOUTES aEpimV Tov Beppoknmiov.

Epyouevn topa oto TAEOVEKTILOTO KOIL TOL LELOVEKTIUOTO TWV OVO OTKOVO LUK®V
epYOorEimV — OMAad €vOC POPOL KOLGIHOV Kol €VOC GUGTNUOTOG OYOPOUTWANGIOG
OIKOOUATOV EKTOUTAOV - €vag GOPOC GTO. OPLKTA KOOGULO QoiveTal vo gival o
TEPPUALOVTIKE  OMOTEAECUOTIKOG G€ OY€omn HE &va GUGTNUN  OyOPOTOANGIOG
dwoiwpatwv. To TAEOVEKTNUO OTOOOTIKOTNTOS TOV (GOPOV TPOEPYETOL OO TO
YEYOVOG OTL 1 KAWMOTIKY GAAOYN €lval amOTEAECHO OGS HOKPOYPOVIOG O10d1KOGTog
OLOOMPELONG EKTOUTAOV 0ePimV  Tov Beppoxnmiov. Avtéc  exkldovion  oTnVv
OTULOGPOIPO LLE TO YPOVIOL KOl HE TIG EKTOUTES €VOG GLYKEKPLUEVOL YPOVOL Vo
AmoTEAOVV €vol TOAD pikpd pépog (%) tov cuvorov. ATd TV GAAN HEPLE TO KOGTOG
pelmong TV ekmopmmv  etvar  Bpayvyxpovie  dtakvpovOopevo Kot pmopel  va
dwpopomoteitol onUAVTIKE amd ypdvo ce xpovo. Avtd onuaivel 0t £pOGOV
AOLTOVVTOL OVGLUCTIKES HELMGELS OTIS EKTOUTES aepimv TOv Beppoknmiov yio ToALY
YPOVIO, TGTED® OV €ivol £V GLYKEKPLUEVO OPlO OTIG EKTOUTEG EVOG CUYKEKPLLEVOL
étovg mov Ba odnyovoe ce €va aSloonueinTto mePPaALOVTIKO OPELOG GE OTL apopd

GTNV TOWOTNTA TOL Pl

"Evog @Opog ota 0pukTd KGO OVTOTOKPIVETOL KOADTEPO GTIS JLKVUAVOELS

TOV KOGTOVG. ALOTL EMTLYYAVEL EVO LOKPOYPOVIO GTOYO Y10 TIG EKTOUTES OEPIMV TOV

116



Oeppoknmiov, o avtiBeon pe €vo cOGTNUO AYOPOTOANGING SIKAIOUATOV EKTOUTADV.
To tehevtaio Bétel cuykekpEVO OploL EKTOUTOV Yo TIG Propunyavieg kaOe ypdvo Kot
dev Aappdvel vroyn TIC TVYOV CNUAVTIKEG OPOPOTOGELS TOV KOGTOVG TEPLOPIGHOD
TOV EKTOUTMOV OO YPOVO GE YPOVO AOY® TOV SPOPETIKOD EMTEIOV TG OUKOVOUIKNG

dpacTNPOTNTOG.

EmBdrdiovtag éva gopo otar 0pukTd Koo, ot fropnyavieg Ba yovv kivntpo
VO LEWWGOVV TIG EKTOUTEG aepiwv Tov Oeppoknmiov o peyorvtepo Pabud, 6tav 1o
k60710 TG peiwong Oa givat oyetikd younio. Avtifeta Oo avalapfavouy pikpdtepeg
HELDCELS EKTOUTAOV OTAV TO KOGTOG TG peimwong Ba eivar 1daitepo vynAd. Avtifeta,
£va, GUGTNUA 0YOPOTOANGIOG SIKAIOUATOV EKTOUTMOV OTOLTEL TNV IKOVOTOINoT TOV
emMoiov avotdtov opiov ot ekmounés aepiov tov Ogppoxmmiov. Kot avtd
aveEapTNTMG TOV KOOTOVG EQAPUOYNG, YOPIC Vo EKUETOAAEDETAL TIG OVVATOTNTEG
HEIOONC TOV EKTOUTTAV LE O ATOTEAECUATIKO TPOTO, Kol E101KE 6 TEPLOSOVE TOV TO

KOOTOC TG HEI®ONG TOL givat younAo.

e OTL aPOPA GTNV TPOKTIKT ATOOOTIKOTNTO EVOG OIKOVOUIKOV EPYOAEIOL Yl TV
OVTILETOTION TOV EKTOUTAOV 0ePimV Tov Beppoknmiov, 6vo givol o1 TAPAUETPOL TOV
Oa mpémel va eEETACTOVV OVOPOPIKGL LE TNV OTOTEAEGUOTIKT EPAPLOYN TOV UETPOV:
(1) n evkoAia otV gpappoyn Kot (2) 1 amoeLYN VYNAOL SOKNTIKOV KOGTOVG. TdG0
€vag eOPOG Kavsitov 660 Kot £€Vo. GUGTNUO AYOPOTOANGIOG STKALOUATOV EKTOUTDV,
UTOpoHV Vo £X0VV £Va GYESIOGUO «TTPOC TO. Ave» 1 «TTPOG T KATO». Mia «mtpog o
TAVO» TPOGEYYIoT TOV HETPOV onuaivel 0Tt Ba popoAroyovvion 1 Ba emPapdvovtaol ot
TPOUNOEVTEG, M «IYN» TOV 0PLKTOV KOLoiuwV. Avtifeta évag «mpog ta KATm»

OYEOOLOG Oa EUTAEKEL TOVG YPNOTEG TOV OPVKTMV KOWGIUW®V.

Me (o TpdT HOTLY, UTOPOVV VO OVOYVMOPIGTOUV OVO EUQEOVY] O0IKTTIKA
TAEOVEKTNATO, EVOG «TTPOG TO AV GXESOGUOD TOV UETPOV GE GYXECT HE L0 «TPOG
T0. KOTO» TPOGEYYon: N emPoin g pvOUIoNg 6ToVg TPOUNOELTEG OPLKTAOV
Kavoipov mephappdvel éva meplopiopévo aplBpd eopémv. Avtd d1evkoAdvel v
EPOPLOYN TOL WETPOL Ko Ogv amoutel TNV mopoKoAoVONON TOV TPAYUOUTIKOV
ekmounev Tev Popnyoviov. O @Opog KOLGIHOL M TO CTOITOVUEVO OIKOLMDLLOTOL
eKmoun®V eEoptdvtor amd TO TEPLEYOUEVO G€ AvOpaKa TOL KOLGIHOL KOl TNV
ToGOTNTA Kavcipov mov moisitar. Edd PBéPata vmdpyel avdykn yio emopkn HETpOL

eCaxpifoong g axpifeag TV vroPailopevov ototyeiov, dote vo emPaiiovtal
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GULVETELG KO AVOAOYIKEG KUPMDOELS KOL VO OVIYVELOVTOL AVETAPKELG TANPOUES POPWV 1)

OIKOLOUATOV EKTOUTDV.

A&iler va onueiwbet €dd 6T oto Evpomaiké Xvotnuo AyopammAnciog
Axkoaopatov Exmounov (EU-ETS), 10 omolo oyedidotnke pe por «mpog To KATm»
TPOGEYYION, TAPOLCIICTNKE HEYOAN OVOKOAlL GTOV Opykd TPOGOHIOPIGUO TV
ekmopnmv 010&ediov tov GvBpaka TV SEOp®V Pounxovidv (ot apyKES TULES
ekmountmv). At vanpéav avakppr otoyeio (Ellerman and Buchner, 2007), pe
amotélecpo TV €k00om aplBpol SKAOUATOV oTIG Plopnyavieg TOAD HeYOADTEPOL
and avToV oV glxe apykd TpoPAre@Oel amd TIC pLOUCTIKEG OPYES Y100 TNV TPATY PACT
T0v Tpoypdupatos. To oamotélecpo AvLTAG TNG «VTEP-KATOVOUNG) OKAIOUATOV
EKTTOUTTAOV NTOV 1 HEYAAN OOKVUAVOTN TOV TIUOV GTO TEAOG TOL TPAOTOV £TOVG

avopopaC.

‘Evag «mpog ta dveo» @Opog otar 0puKTE KOOGIUO OivETOL TTOAD EVKOAOTEPOG
OTNV €QUPUOYN amd VO «TPOG TO (V®» CLOTNUO OYOPOUTOANGING OIKOLOUATOV
EKTTOUTTAV, HOG KOU 1 TAEOYNQI0 TOV EUTAEKOUEVOV Brounyavidv £yovv Mom
EQUPUOCEL KATOOV «EIO0VE» POPOVS Kot O POPog d0&ewiov Tov dvBpaka Oo
UmopohoE Vo YTIOTEL MAV® O©€ VIAPYOoLSa ooun.  Avtifeta, m epapuoyn &vog
OLOTNUOTOG EUTOPING OIKAIOUATOV EKTOUTMOV Oa amotovce pio VEQ Ol0IKNTIKN
vodop. AkOun, M emPOA] EVOC POPOV GTO. OPLKTE KOVGULO OTOITEL CNUOVTIKA
YOUNAOTEPO KOOTOC EKKIVINONG ©€ OUYKPLoN HE £vol GUGTNUO  OYOPOUTWANGIOG
EKTTOUTTAOV OV OOUTEL TOV TPOCOIOPIGUO TNG KOTOVOUNG TOV OPYIK®OV SKOIOUATOV

EKTOUTOV TOV Bopunyovidv pésa amd po pokpd dadtkacia.

5.4 Ilponyovpevn eumelpia amd v e@apupoyn evog Aebvoug Tapeiov
ATOMNULWOE®V YL TOV TTEPLOPLOUO TNG TIEPLBAAAOVTIKIG PUTIAVONG

H mpdtaon yia éva 01e0vi) @Opo 6t0 vautilokd kKavoio tpoPAénet OTL | eumelpiol
and 10 Aebvég Tapeio Amolnudoemv yuo ) porovon metperaiov (International Oil
Pollution Compensation Fund - IOPCF) uropei va ypnowonomei yio thv idpvon kot
M Agurtovpyio Tov AteBvoic Tapeiov Amolnudce®v Yo TIC EKTOUTES aepiv TOV
Beppoxknmiov (GHG International Compensation Fund - ICF) (IOPCFunds, 2009). To
Aebvég Tapeio Amolnuidcewv y ) pomavorn netpelaiov amotelel pEPOg evog

debvoig kabeotdTog gVOVLVNG Ko amolnpuimong v Cnpia amd pdTaven TeETPEANiov
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oV TPokANOnke omd dwppor| metperaiov amd defopevomroe. To Tapeio avtd
YPNUOTOdOTEITOL aMd TIG EW0QOPES MOV GE OPIGUEVOLS TOTOVS TETPEAAIOV 7OV

petapépovtot dto Baldoong.

Ot eopopég Katafdrioviol amd TOLS OPYOVIGUOVS 7OV TaPOAaUBavovy To
netpélato petd 1 Bardooio petapopd (pe Katwtato 0plo tovg 50.000 tdvovg) Ko
ocuvnlmg Oyl and kpdrtn. Omnolocdnmote €xel vrootel (nuio omd pvTavon ce Eva
Kpatog uérog, umopet va €xet a&iwon katd tov IOPCF kot va amolnuiwdel. Qotdoo,
dev  €ovv vmoyphwyel OAeg or yopeg TN Zvpoovie yw 1o Abvéc Tapeio
Anolnudcewv yo ) pomoavon netpelaiov. Eva amd ta kdpla kivnpa yuo to Kpatn
va emkvpocovy T Xopupacn v to IOPCF givan 6t 10 tapeio avtd avrictaduilel to

K6010¢ TG {nuiag, 10 omoio to kpdtog Oa Empene va TANPOGEL Y100 AOYOPLOGUO TOV.

[Tapoéro mov VIAPYOLY KATOEG PUVEPESG OUOIOTNTES GTO «OPYOVAOTIKA TAAIGLO
tov [POLF ka1 ¢ mpdTaong yio t onpuovpyio evdg debBvovig tapeiov amolnuacewmy
Yl TIG EKTOUTES aepimV Tov Beproknmiov, 0AAG Kol GTO YEYOVOG OTL O1 TANP®UES Kol
ota ovo tapeio Ba yivovion amevbeiog og Kamolo 01efvéC Tapeio amd popeig Ko Oyt
amd TG KuPEPVNOELS, UTOPOVV Vo TapoTPNO0VV KATOEG CNUAVTIKES O10POPES OTNV
«prhocopioy TV dvo oynuatwv. Agv vmdpyel eumepia amd Topoduolo o1edvi
OYNMOTO Y10 TIG EKTOUTEG aepiwv Tov Beppoknmiov AOy® Tov YeYovoTog OTL, HEYPL
OTIYUNG 0V LAyl O1EBVNC TPOGEYYIoN Yo TN UEIMON TOV EKTOUTMOV OEPIOV TOV
Oepuoxnmiov amd omotadnmote Propunyovio K4t amd AAAeG cLUPACES.  XVVETMOG,
OTOLONTTOTE GVYKPION UE TOVS vrdpyovteg unyaviopovg IOPCF Bsmpeitan 611 givan
OYETIKN LOVO amd TNV dmoymn g dwyeipiong tov tapeiov. [Ipocheta, To cvoTiurata

«POPOAOYLOGY OLOPEPOVY GTLOVTIKA.

5.5 Ilponyovuevn eumelpia amoé TNV E€QAPUOYT) €VOG ZUOTHUATOS
Ayopanwinciag Akalwpdtwyv Exmoumwv ylir TOV TEPLOPLOUO  TNG
ATLOC@ALP KNG PUTIAVOTG

551 Eva Evpwmaixko Navtiliako Zvotnua Eumopias Aikaiwudtwv
Exmoumdav

119



[Tépa and T1g mpoomdBeieg g MEPC kot tov IMO yio v avTHeET®ORION TOV
VOVTIMOKOV EKTOUT®V aepinv tov Beppoxknmiov, n E.E., oe moAhéc mepmtdoetg, Exet
Kataotnoel cagég 6Tt av o IMO dev katapépel vo QTAGEL GE W10 CLUPOVIO Yo
ONUOVTIKES LEUDCELS OTIC EKTOUTES aepimV Tov Beppoknmiov amd TN vovtidia, tdTE N
Evponn Oa mpoympnoset umpootd pe tic dkéc ¢ amaitnoels. ‘Htot Oa dpdoet and
HOVT TNG, TPOKEEVOL VO, LELOCEL TIG EKTOUTES aepiv Tov Beppoknmiov amd ta mAoia

7oV ta&devovv ota yopikd g véata (Marshall, 2008).

Onwg &yl avapepBel mopondve, T0 «EUTOPLO EKTOUTAOV 0EPI®V TOL BEpHOKNTIOVLY
elval évag amd tovg gvéMkToug unyaviopovg mov mpoPAénel to [IpwtdKoAro ToL
Kuoto. Kot avtd yia v exnAnpoon tov otoymv mov 0£TeL 0TS PLOpMYavVIKEG YOPES
kol v Evponaikn kowdtnta yio pelowon Tov eKkmoundv aepiov tov Oeppoknmiov and
T Poounyavieg tovg.  Tov lavovdpio tov 2005 Eexivnoe 1 Aertovpyio TOL
"Evponaikov Xvotuatog Ayopamminciog Exmoumov aepiov tov Oeppoknmiov”
(EZAEA®)", 10 omofo Pasileton omv Evpordaiky Odnyio 2003/87/EC. Kodvmret
11.500 evepyoPopeg eykatactaoelg oe oAOKANpN Vv E.E.. Avtd avrmpocmnevel éva
1060610 kovid 610 50% TV GUVOMK®OV EVPOTUIKOV EKTOUTAOV O10&EWi0nL TOL
avOpoka. H movromdpog vovtidio dev cvumepthapuPaveTon 6To Mo TAVE® GOGTNUA
AOY®D TOV 1O10UTEPMOV YUPUKTNPICTIKAOV TOV TOPOVGIALEL 1] CLYKEKPUEVN Propmyavia,
OAMAE Kol TO OTL Ol VOUTIMOKEG eKmOpméC 0o €mpeme v OVIILETOMTIGTOVV

OTOTELECUATIKG O€ O1E0VEC eminedo.

H évtaén mg vavtidiog oto EU-ETS éyel om efetaotel and v Evpomaikm
Enutponry ovppwva pe 1o poviédo mov ypnowomombnke yioo v €viaén Ttov
eEKTOUTOV aepimv Tov Beppoknmiov amd v agpomioio. (Commission of the European
Communities, 2006). Qot660, Tpénet va ANeBovY VIOYN 0pIoUEVES PaCTKES S1OPOPEG
petaEd G vouTiMaKkng Kot g agpomopikng Propnyaviag (International Monetary

Fund, 2011). Ot 610popéc aTEG LITOPOHV VOL EGTIONGTOVV GTOL TAPAKAT®D GMUEINL:

(1) O1 Oaldooieg vrnpeoics amotedody ovufoln otny mopaywyn, TOPG GTRY TEMKH
KOTovoAwaon, o€ fabuo usyaldtepo amo o, Tt 01 O1eOveis 0EPOTOPIKES LUETAPOPES.
[Movo amd 10 90% g O1eBvovg Baidootiag SpactnpldTTOS aPopd OTN

LETAPOPA eUTOPEVUAT®V Kot Aydtepo amd to 10% apopd 61N peTapopd avOpdOT®V.

1 EU-ETS.
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Mo 11¢ agpomopkég petapopés, oe avtiBeon, 1o 88% koAdmTETOL OO TN HETAPOPA

avOpdTv Kot poAG 0 12% elvar EUTOPEVUATIKEG LETOPOPEC.

(2) AviavokA®VTaG TNV TOPATAvVe S1Popa, 01 LaCIKES TTVYES TV ETTTOCEDY UTO
™mv epappoyn evog ETS 1 v emiPoin evog @Opov KOLGILOV OTIC OVATTOOGOUEVES
XOPES EIVAL OLOPOPETIKES OTIC OVO TEPMTMOGELC.

Mo tig Baddooteg petapopéc, n Poctkny avnovyio ivol 1 eTidpaon OTIS TYES
TOV EICAYOYOV KOl TOV EAYOYDOV, EVO Y10 TI OEPOUETOPOPES EIVOL O1 ETMTOGELS

GTOV TOLPICUO.

(3) To Awawvi oro omoio mapaloufaverar to kovoio (Eve onueio vrownEio yia
OLALOYN TOV POPoV) eivar o1eBvaS KIvyTO, KAvovTag Ty gvpeia (01e6viy) vioBétnon e
EMPOANG TOV POPOV THUAVTIKY - ELOIKA YLO. TO. VAVTIALOKG, KODTIUO..

Ta peydlo mhoia, to omoio "evBOvovtal" Yy TO pHEYOADTEPO HEPOG TOV
EKTOUTTAOV  010l€10iov 100  GvOpaxa. GTOV TOHEN TNG VOLTIAING, uHmopohVv  vo
TPOYLOTOTOMGOLY TOAD peydho tosidow pe €vo HOVO OVEQOSINGHO KOLGIU®MV Kot M
HETOPOPA KAVGIH®V Vo UV oENGEL ONUOVTIKE TO KOGTOG TOVG. [0l TIG 0epOTOPIKES
HeTOQOPES, M poporoyikny Pdon dev eivar tedeing "kvnt", yiouti 0 ave@OSIGHOG
Kovoipwv oe onueion pe vynAn eopoloyion pumopel va kootilel.  EmumAéov, ot
TOVPIOTIKOL  TTPoopIGHOol  €xovy, ©€ OPOopeTIKO Pobud, opouéva  otoryeio
HOVOOIKOTNTOG, HE OMOTEAECUO. 1 (QOPOAOYNOT TOV TINCE®V TPOG OPICUEVOVS
TPOOPICUOVE OGS  YOPOS VO UTOPEl Vo TPOKOAECEL [0 TEPLOPIOUEVN

"enavatonoféon" TV TTNoEWV.

(4) To xbotoc twv Kawoiuwv amotelel TO UEYAIDTEPO UEPOS TOD GVLVOIIKOD
Aertovpyikod koarovg etov touéo s vavtiAiag, av kot 10 Popd palovt mov
xpnowonoteitor otn voutidia stvorl oxetikd TnvoTtepo.

M. dedopévn Tiun tov dvBpaka, ETOUEVMG, OVTUTPOCMOMEVEL Lo LEYAADTEP
aVOAOYIKO aENGT TOV KOGTOVG TOV KOLGIL®V KOl TOV GUVOMKOD KaTé HOVAdQ
KOGTOVG Yo TN vowTidia amd 6,1t Yo v agpomioio. AE&ilel va onpeuwBoldv 0@ o1

OVATIUNGELS TNG TIUNG TOV KAVGIL®V TOV AAUPAvouV y®dpo Kotd Kopovg.

(5) O exmoumés amd TG AEPOUETOPOPES EIVOL YEVIKG DWHAOTEPES AVA YIAIOUETPIKO

T0V0.
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Ot ekmopuméG amd TIG AEPOUETAPOPES £YOVV VIOAOYIOTEL 68 3 €mg 60 Ypauudpio
CO2 avd tovoyiuduetpo o cvykpion pe 15 ypoppdpio yo 1 Oohdoo1eg LETAPOPES
(International Monetary Fund, 2011).

(6) Karapalloviar mpoordbeies yia va ooumepiAnpody o1 debveic aepoueTapopes
oto "2votnuo. Ayoporwinocios Aikouwudtwv Exmourav ts Evpomoixng Evaoong"
(EU-ETS).  TlpoPrémeton, emiong, kot m upeAloviikny éviaén tov Ooddoocimv
LETOQPOP®V GTO CUOTNUO AVTO, G TEPITTMOT OV deV VILAPEEL TPOOOOG GE d1EBVES

eninedo.

XV TEPITT®OT GUVOESNG TOV VOLTIMOK®OV EKTOUTOV aepimv tov Beppoknmiov
oto EU-ETS, n xotoavoun TV OSIKUOUATOV EKTOUTOV Kot 1 0loToTio Tov
dedopévov Ba Paciletar oTic d1dpopég Tov Exovy Tpooptoud Ta Apdvia e E.E.. Ta
mhoia Ba givor vrevBvva Yyl TIG EKTOUTES TOVLG HOVO Yol T TAEIOI0 TOV KATAAYOLV GE
kanoto Apave g E.E. (Kageson, 2007). To povtélo ovtd amaitei 0 Koametaviog 1 o
operator Tov TAoiov vo TapaKoAoLOEL TNV KATAVIAMOT KOVGIHOL 00TOC OCTE Vo ivort
o€ Béon va dwywpioel T Tapayyerieg Kavoipov petald taidiwv oe Audvia g E.E.
Kol 6€ GALOVG TPOOPIoUOVS. AVTOG 0 TPOTOG KATAVOUNG TMV OIKOLOUATOV EKTTOUTADV,
ouwg, vouilw 0Tl pmopel vo 00NYNOEL GTNV TPOGEYYION T®V TAOI®V omd paKpva
taliow oe Apdvia extog e E.E. mpwv tov teAikd tovg mpoopiopd. Kot awtd
TPOKEEVOL VAL EAOYIGTOTOMOEL 1] TOGOTNTO TOV OTKOLOUATOV EKTOUTMV OEPIOV TOV

Bepuoxnmiov mov Ha TPEMEL VO TOPAODGOLV.

Yy nepintoon mov o IMO dev unopei Bpayvrpoddeopa va mdpet pio andeacn yio
mv emPoAr] evog «mAo@ovy» (Cap) ot ekmoumég dioleldiov tov dvlpaka oamd TV
noykoopw vavtiMo, N E.E. 0o propodoe va avantogel €va dikd g oynuo, £va
Evponaikdo Navtihoxd Zoomue  Ayopanoinciog Exmoundv aepiov  tov
Oepuoknmiov (EMETS), to omoio Ba Aertovpysl axpifdg Ommwg 10 maykOGHO
Noavtimokd Zvompa Epmopiog Awowwpdtov Exmoundv (METS) mov mapovsioca
mo whve (Kageson, 2008). Xty mepintmon evOg TEPLPEPEINKOD GLGTNIATOG, OUMG,
Ba ocvppetéyovy povo ta Apdvia Tov yopov — peiov g E.E. kot 1o cvompa 6o
dwyepiCetar kar Ba mapaxkorovbeiton amd éva opyaviopd g E.E., o omoiog Oa
onpovpynBet yio Tov okomd ovtd. Baowd mpoPAnua yio v évapén epaproyng tov
ovoTNaTog aVToV gival 1 EAAeyT ASIOMICTOV GTATICTIKOV GTOYEI®V TOV TOANGEDY

VOVTIMOKOV KOLGIL®V, Hog Kot givatl amapaitnn 1 yvoon g akpifovg TocoTnTog
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KOVGILOV TTOV ¥PNOUOTO0VV T TAO{R OV TPooeyYilovy Ta AUAVIO TOV GUUUETEYOVY

070 GUGTNLLO OYOPATMANGIOG VOVTIAK®V EKTTOUTMYV.

552 AMa Yvotnuata Eumopiag Aikatwuatwv Exmoumtwy

Tn Odexoetiac tov 1990, ov Hvopévec IloAiteiec Oompovpynoav ocvotipato
eumopiog dwowpdtov ekmopnov o0oéewdiov tov Beiov (SO2) kot ofewdinv oL
alotov (NOX). ILy. n ayopanwincio g «o0&wvng Ppoyne» twv HITA Eekivnoe to
1995 (Lindsay, 2004), n «Avapopewon (Regional Clean Air Incentives Market -
RECLAIM)» ¢ Koalgopvia yio to d10&eidio tov Bgiov kot to 0&eidio tov almtov
Gpywoe to 1994 (EPA Clean Air Markets Division, 2006). A&iCet vo. onueiodsi,
®OTOCO, OTL TOL GLOTNUOTO EUTOPING OTKOLOUATOV EKTOUTOV Tov £yovv Tebel oe
epapuoyn ot HITA eivon khewotd cvotiuota - pe éva amOAVTO avAOTOTO OPlo OTIG

EKTTOUTEG PETAED TOV EUTAEKOUEVOV ETLYEIPTCEWDV.

Ta «KAe1oTd GLOTAUOTO» GCLUVOAAOY®V — TO GULOTHUOTO OTO  Omoio 1)
AYOPUTOANGIO OIKOOUATOV EKTOUTDOV EMTPEMETOL UOVO OTIS EMLYEPNOELS TOV
avinKovv atov 1010 Prounyavikd topéa - eaivetor OTL lval TO ATOTEAECUATIKA Y10, T
HElOON TOV EKTOUT®OV o’ OTL TOL AVOTYTA CLOTNLOTO, TO. OTOioL £XOVV UEYOADTEPT
afepfardomra oty enitevén TV eMOLUNTOV HEIMGEMY AOY® TOL OTL TO KEKTOC TOV
Topéan oyédia (out-of-sector projects) pmopei vo unv mapdyovv oAnbwég mpoobeteg
newoelg (dnAadn peudoels mov dev Ba eiyav mpaypotomomnOel dapopetikd). To
TPOTEWVOLEVO GUOTNHO GLVOAAYDV otnpileTon emiong oV enitevén HEIDCEWV HEGH
"out-of-sector projects” yio 6oec exmounég VIEPPAIVOLY TO AVADTATO OPLO EKTOUTADV.
Ot peiwoeg mov mopdyovtor péow “out-of-sector projects” cvupdrovv ot peimon
TOV EKTOUTOV GE TOYKOGUIO EMMEDO, OGTOGO, POPALAL OTL OEV LEUDVOLV TPOLYLOTUKEL

TG EKTOUTEG TTOV TOPAYOVTOL ATtd TN VOUTIAlD, aALd TIS avTicTodpilouv.
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5.6 Muwx evdelktikny ovykplon €vog SteBvolg @Opouv 0TO VAUTIALKKO
KOUOLHO KAl €VOG VAUTIALAKOU OUCTNHATOG EUTOPIOG  SIKOLWUATWY
EKTIOUTIOV AEPLWV TOV BEPUOKNTIIOV AVAPOPIKA HE TIG OLKOVOWULIKEG TOUG
ATOSOTIKOTNTES

Aoppavovtag voyn T onUocio TG O0IKOVOUIKNG OTO00OTIKOTHTOS Y10 TNV
V10H£TNOT OTOOVONTOTE OO TO, TPOTEWOUEVO HETPO Y10 TN UEIMON T®V EKTOUTDOV
aepiov tov Bepuoxknmiov amd T vavtTidio, €£govpe avamtuéel Kou ovoAdoEL Eva
EVOEIKTIKO TOPAdEYHOL TNG TPOKTIKNG €QApHoyns evog oebvodg @opov oTo
VOLTIMOKO KOOGIO Kol €VOC VOUTIAIOKOD GUGTHLOTOS OYOPOTMOANGIOG EKTOUTMOV
aepiov Tov Beppoknmiov, cLYKPIVOVTOG TIC OIKOVOMIKEG OMOOOTIKOTNTEG TMV VO

HETP@V.

"Evag ¢dpog kavcipov gaivetor va eivat £va epyadeio o omoTELEGUOTIKO Yol TN
peiowon tov exkmopun®v déewiov Tov dvBpaxka amd 0,1t va cOOTNUO EUTOPiog
EKTOUTTAOV, KLPiwg AOY® TG eveMéiag Tov Tpospépel To TpmdTo. H avtiBeon avaueco
o010 otafepd oplakd dpelog (dnAad T0 OQENOG TG EKTOUTNG EVOC AYOTEPOL TOVOL
oéewdiov Tov AvOpaka ce Eva dedouévo €1oc eivan mepimov otabepd) Kol TOv
aféfaov oplakod kOGTOLG (ONAON TO KOGTOG TMV HEUDCEDV TOV EKTOUTMOV
d10&ediov Tov dvBpaxa pmopel va TOKIAEL GNUOVTIKA HETOED TV ETMV) delyveL OTL M
amodoTiKOTNTO KAOE pETPOL Yyl TNV Kowwvia emnpedleton Wwitepo amd v

TOGOTNTO TOV ETNCUOV UEUDCEDV TV EKTOUTDV.

IMa Tovg 6KOTOVG TG TAPOVCAS OVAALGTG, £YIVE 1| TOPAS0YN OTL TO TPOYUATIKO
0plakd KOGTOG «OTOPVLYNC» EVOC TOVOL 160dVVAUoL d1oéediov Tov avOpaka (ton of
CO2-equivalent averted) om6 ™ vovtihio givar 50USD, ®ote vo cvoppopembei n
vavutidia pe T ovotdoelg tov AwaxvPepvntikov TIaved y v Kipotikny Aldayn
(IPCC) v éva otdy0 oTabepomoinong tov emmédov g Oeppokpaciog otovg 2°C Kot
N GUUUOPPMGN ot Vo emttevyDel e ToV o o0KovouIKd amodotikd tpdmo (Longva
et al., 2010). T oTAOVGTELTIKOVS AOYOVE UOVO, TO TOPUKAT® TaPAdELYpO VTOBETEL
OTL Kot TO0 0pLakd 0Qehog TG pHelmwong evog TOVOL 1600VVALOL dloetdiov Tov dvBpaka
etvar 50 dordpla ko OTL T 0PéAN awtd Ba eivor otabepd Katd T OdpKewl TOV
TPOTOV ETOV TNG EPAPUOYNG EVOS d1eBVONG pOPOL GTO VOUTIAOKO KAVGLHO KOt EVOG

VOVTIALOKOD GUGTILATOG OYOPATMOATN GG EKTOUTMV aepimv Tov Beppoknmiov.
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Onog gaivetor oto mapakdto didypoppa 46.(a), eav o IMO enéfaie Eva @opo
vyovg S50USD avd tovo vouTiMoKoD Kouoipov Kot 1o kKOGTOG Tng Helmong tov
EKTOUT®V 010&€1010V TOV GvBpaKe amodeVLOTAV OTL ival To avapevopuevo (o’ pépog
TOV S0y PAUUATOS), O POPOG avTdS Bl peimve Tig ekmopunég d10&€1diov To avOpaka amd
™ d1ebv vavtila koatd 450 ppm tévoug wwoduvapov dtoéediov tov dvBpaka, Tov
etvar to emimedo ¢ peiwong mov cvviotdral amd to IPCC. Evoliaxtikd, €6v o IMO
¢0ete €va avodtaTo Oplo Yo TIC eKTOpUTEG O10&ediov Tov AvBpoka omd TN O1ebvn
vautidMa ov Ba fTav 450 ppm tovoug 160dvvapov dtoetdiov Tov dvBpaka KdTo amd
TO ONUEPVO EMMENO AVOPOPES TV VOVTIAOK®OV EKTOUTOV O10EEWI0OL TOV GvOpoaKa
KOl TO KOOTOG NG HElMONG TOV EKMOUTAOV MNTAV TO OVOUEVOUEVO (0 UEPOG TOV
SaypapIOTOC), T0 0pLaKO KOGTOG Yo TNV enitevén avtod tov mAaeov Ba frav S0USD
avd TOvo vautiMokol kavcipov. Kdavovtag tnv moapadoyn 4Tt 10 oplokd 0QEA0G NG
peimwong evog Tovov 160duvapov d1o&etdiov Tov avBpaka givoar 50 doAdpla, HTopovuE
eOKOAO Vo VTOAOYIGOVUE OTL, GE QLT TNV TWEPITTOON, N EPUPUOYN OTOOVINTOTE

OKOVOUIKOU gpyaieiov dev Ba amopéperl kavéve, kobapo opiaxd operos (dudypappo

46.(B)).

Awypappa 42: Evoektikn ohykpion evog 61eBvoig pOpov 610 VOLTIMOKO KOVGILO
Kol EVOG VOLTIMOKOD GUOTHLOTOS EUTTO PTG SIKALMUATOV EKTOUTMOV KATW Ao
dlapopeTikéc cuvOnKeg kKOoTOVG (2011)

AGypappo o: Meudoelg ekmounmv (o€ kotoupdpto Tovot)

y 4

1000

800

600

400

200

Actual marginal costs  Actual costs are half  Actual costs are twice
equal anticipated the anticipated level the anticipated level
costs

mTaxon CO2 of 50 USD/ton Cap that reduces emissions by 450 ppm CO2-eq tons
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Maypappo B: Kabapd oplokd opéin (dtoekatoppdpia USD)

30

20

10

marginal costs Actual costs are half Actu
nticipated costs the anticipated level the anticipatefllevel

W Taxon CO2 of 50 USD/ton M Cap that reduces emissions by 450 ppm CO2-eq tons

I[Inyn: A. Xpiotodovrov

Qot600, €dv T0 KOGTOC TNG MEI®ONG TOV EKTOUTMOV Ol0EEWioL TOV GAvOpoKa
OAmOOEIKVVOTOV OTL €lval SLPOPETIKO OO TO OVOUEVOUEVO, 1| EPOPUOYYT] TOV KAEOE
OKOVOUIKOV gpyareiov Ba £xel S10POPETIKA OMOTEAEGHOTO. XTIV TEPITTMOT TOV TO
KOOTOC TNG UEIMONG TOV EKTOUTMV NTOV TO HGO amd T0 TPoPAETOUEVO minedo, Yo
TOPAdELYHa, AOY®D TNG OBECIUOTNTOG TOV VEOV TEXVOAOYIDV YOUNADV EKTOUTAOV,
Kol To OVO owovopkd epyaAeion Ba moapdyovv vymAdTEpa KaBapd oPEAN amd Ta

OVOULEVOULEVAL.

H avénon ota kaBapd opéln, Oume, Ba nTav peyardtepn ota mhaicta evog Opov
0TO VOUTIMOKO KOG, Yioti 0 @Opog Ba £01ve OTIG EMYEPNOEIS £val KIVIITPO Yol VoL
CLVEYICOLV TN LEIMOT T®V EKTOUTOV TOVS, 0G0 M pelmwon avth KooTilel Arydtepo amod
mv katoforn; tov @opov. Ta kabopd oplakd o@EAN o610 MANIGIO €VOG POPOL
wwovuvton pe 22,5 d1oeKaToUpOplo SoAdplo, VO KAT® omd £va VOLTIMOKO GUGTNUO
ayopanoinciog dwaiwpdtov ekmounmv givor 11,25 dioekatoppdpla dordapo (B
HEPOG TOV Sypaupotog). Xto Sdypoppa 46.(a), PrAémovpe 6Tl évag @OPOG GTO
voutilakd kaotlpo Ba peunoet tig ekmopnés do&gdiov Tov dvBpaxa kotd 900 ppm
TOVoVg 160dVVALoL do&ediov Tov avBpaka oe avtifeon pe €va voutihlokd cHoTNHa
eUTopiog SIKOUMUATOV EKTOUTAOV, TO 0mol0 BETEL £val OEGUEVTIKO avdTOTO OPLO Yio

TG EKTOUTEG 010&€1i0V TOL AvOpoaKa amd T debvi vavTidia.

Avtifeta, av 10 KOGTOC NG pelmong Tov ekmoundv d&ewdiov tov dvBpaxa
amodekvLOTOY OTL givor duTAdclo amd To avapevopevo, to Kabapd oeéin and tnv

EPOPLOYN KoL TOV dVO OIKOVOUIK®V HEG®V Bo NTay YapnAOTEPO OO TO OVOLLEVOLLEVAL.
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Mo éva vavtidokd cdotuo epmopiog SkaloUdTov ekmoundv Bo ftav akdun mo
YopunAd oe oyxéon pe éva @opo Kavoipov. Edwdtepa, kdtw and éva voutimokd
CUGTNUO EUTOPIOG OIKAUOUATOV EKTOUTOV, 1 VOuTIMoky Prounyovioe Bo ftov
VTOYPEMUEVT] VO PEIDCEL TIG EKTOUTES d10&e1diov Tov avBpaka katd 450 ppm tdvoug
1603VVALOL 610&€1di0V TOV dvBpaka. AvTd akdUN KL oV 0 GTOYOS OVTOG OTOLTOVCE VL
YIVOUV HEIOCELG OV OgV Elval OTKOVOUIKE 0mod0TIKES (TO oplokd KOGTOG TOLg £ivat

TOAD UEYOADTEPO ATO TO OPLOKO TOVG OPENDG).

‘Eva ¢0pog oto vautiAiakd Kavoyo Bo mopovcidoel, niong, peiopéva koboapd
0QéAN €V TO KOOTOG HEIMONG TV VOLTIMOK®OV EKTOUTOV d10&€10i0v TOL AvOpaka
amodeyBel peyaddtepo and to avapevopevo. AAAG 1 peimon avt) oto Kabopd 0QERN
Ba etvar pikpoTEPN GTNV TEPIMTOGN EVOG POPOL KOWGIUOL 0 0,TL GE £VOL VOV TIMOKO
ocvoTnua eumopiog dkalwpatwv ekmoundv. To kabapd oprokd KOGTOS Yo Eva EOPO
Kkavoipov Oa wwovtan pe 11,25 dioekatoppdplo SoAapia, Ve KAT® omd £va VouTIMoKd
CUGTNIO EUTOPIOG SIKUMUATOV eKTOUTTOV Oa eivar 22,5 dioekatoppvplo SoAdpa (v°
HéEPOG Tov drayphupotog). O Aoyoc gival 0ti, ota TAaiclo EVOG POPOL KAVGILOV, M
vautimokn Bopnyoavia Boa éxel v gveMEion vo LEIOOEL TIG EKTOUTEG 0101010V TOV
avBpoaka amod T Asrtovpyieg g Ayotepo amd 450 ppm t6vovg 160dVVALOL d10EEBT0V
Tov GvOpaxo, oe avtifeon pe €va VOLTIAMOKO COLGTNUO EUTOPIOG OIKOOUATOV

EKTOUTOV.

5.7 ZOvoymn TwV ATOTEAECUATWY TNG CVYKPLOTG VOGS 8leBvols opov oTo
VOUTIALOKO KOO Kol €VOG VAUTIALOKOD CUCTIUATOS AyOPATIWANGLOG
SIKAUWUATWV EKTTOUTIOV aEPiwV TOL Bepuoknmiov

2y épgvuva avt, aforloynnkav to TAEOVEKTHHOTO KOl Ol advvapies evog
d1efvovg  @Opov 610 VOUTIMOKO KOOGWO KOl €VOG VOVLTIMOKOD GUGTHUOTOC
ayopom®ANGiog  douwpdtev  ekmoundv  ogpiov  tov  Bgppoknmiov, ¢
OYOPOKEVIPIKAOV £PYOAEI®V TOV B LTOPOVGAV VO GUUBAAAOVY GTOV TEPLOPIGUO TMV
eKmoun®V aepiwv Tov Beppoknmiov amd ) 61ebvn vavtidic. H a&oddynon tov 6o

LETPOV EYve LEGO OO TPELS OLOPOPETIKEG OTTIKES YMOVIES:

(o) v owcovopkt| Bewpia yio TIC EEMTEPIKES OIKOVOLLIES,
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(B) To amoTEAEGHOTO OTTO TNV TPOKTIKY EPOPLOYN TOV dVO UETP®V KOl 6€ AAAOVG
Brounyavikotg topeic, 6mov £xovv 101 vioBeTnOel, Kau,
(y) mig andyelg kat TIg 6TAGELS TG VOLTIMOKNG Plopunyaviog amévavtt 6To Vo

oVTA OKOVO LKA epyaAEiaL.

Xpnowonombnke, emiong, £va evOEIKTIKO TOPASELYLLOL Y10 VO GUYKPIOEL 1] OTKOVOLUKTY

OO0 TIKOTNTO TV HETPMV OVTAV.

Ao 0WOVOUIKT Aoy, LIAPYEL L LOKPE GLLNTNON AVOPOPIKA UE TO GYETIKA
TAEOVEKTNUOTO TOV TYLOAOYIOK®V, GE OYE0N HE TO TOGOTIKA UETPO, YO TNV
€0MTEPIKELON TOV £EMTEPIKOV KOGTOVG KOl TNV EMITEVEN NG HEIMONG TOV EKTOUTMOV
aepiov tov Beppoknmiov. Eva cdotquo eumopios eKmOUT@YV — £VO. VOLTIMOKO
CUOTNUO EUTOPIOG OTKOUMUATMOV EKTOUTMV Y0l TOV VOUTIAOKO KAGOO - givan éva
Too0TIKO gpyoieio OV KABOPILEL TO GUVOAIKO EMIMEDO TOV EKTOUT®OV (TOGOTNTO) Kol
EMTPEMEL TN SlOKVLUAVOT TNG TS, Avtifeta, évag opog kavaiuov — Evag OPOS GTo
VOLTIMOKO KOOCIHO OTNV TEPITT®ON TG VauTiAag - givorl éva tinoloyiaxo epyoleio
mov kobopilet TIg TYWES, EVAD TO EMMEOO EKTOUTAOV EMTPEMETAL VO OLUPEPEL AVOAOYOL
LE TNV O1KOVOLIKT Opactnplotnto. Av vroHiécovpe 0Tl dev vIapyel dtapBopd Kot 4Tt
10060 0 EAEYKTIKOC UNYOVIOHOS, OGO Kou 1 vOuTiAokn Plopnyovia eivar e&icov
OTOTEAECUOTIKO GTNV TPOGUPUOYN O aoTabelg ouvOfKes ™ ayopdc, n koldtepn
emdoyn elaptatol omo TV ELOICHNTIO. TOV KOGTOVS THS UEIWONS TWV EKTOUTMOV OE
oOYKpIoN e TV vOITONTI0. TOV 0PELOVS (01 {Nuies ato KAluo Tov Exovy amopevylel e

TOVS KAVOVIoUODS) OTOV TO EMIMEDO TOV EAEYYOV TMOV EKTOUTMV TOIKIAEL

ATO ™V TPOKTIKY €POPUOYN TV OVO OYOPUKEVIPIKAOV EPYOAEI®V G€ GAAOVG
Bropunyavikote topeic, évag pdpog kovaiwov eaivetar vo eivor mepPaAloviikd mo
OMOTEAEGUOTIKOG € OY€omn e €vo oOOTNUO EUTOPIOG EKMOUTAOV aEPi®V  TOL
Oepuoknmiov.  To mheovéknuo TG AMOTEAECUATIKOTNTOS TOV GOPOVL KOVGIHOV
TPOEPYETOL OO TO YEYOVOG OTL 0 POPOS OVTATOKPIVETAL KOADTEPA. OTIS OLOKDUAVOEIS
TOD KOOTODG EMITUYYGAVOVIAS £VO. LOKPOTPOOECUO OTOYO YO TIG EKTOUTES OEPimV TOV
Oeppoxnmiov. Avtibeto, éva ovotnua sumopiog exmounwv Oétel ovyKeKpIUEVO Opla
EKTOUTOV VLo TIG frounyovies kdle ypovo, ywpic vo. loufaver vmoyn t0 KOoTOS THS
UEIWOTNGS TV EKTOUTOV TOD UTOPEL VO. OLAPEPEL THUAVTIKG UETOLD TV €TV, €COITIOS
TOV ETITEOOD THG OIKOVOUIKNGS OPAOTHPLOTHTAS, THS O10ETIUOTHTOS VEWY TEYVOLOYLDV

YOUNADV EKTOUTOV AVOpOKa Kot S10pOpOv GAL®Y TOpAyOVI®V.
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Me Vv epoppoyn &vog eOpov GTo. OpLKTE Kovoyo, ot Pounyavieg Ba &yovv
KivnTpo Yo T UHEI®ON TS TOGOTNTOG TOV EKTOUTAOV OEPI®V TOV BgPUOKNTIOL TTOV
EKTEUTOVY  OKOUTN TTEPIOCOTEPO, OTAV TO KOGTOG €VOC TETOWOL EYYEPNUATOS Eivor
OYETIKA YapnAO, eved Ba teivouv va avordfovv AyOTEPES LEIDGEIS TOV EKTOUTMV,
OTOV T0 KOOTOG Yo KATL T€T010 Oa givol og Wiaitepa vymAd emineda. Avtibeta, Eva
CUOTNHO EUTOPIOG EKTOUTMV OTOLTEL TV THPTOT TOV ETNCIOV OVATATOV 0Pi®V OTIG
exmounég aepiov tov OBeppoknmiov. Kot avtd aveEdptnta and 10 KOGTOG TOL
GUVETAYETOL OVTO, YOPIS Vo emw@elovVTOL 01 Propnyovie amd yapuniov KOGTOLG
evkapieg mov Bo umopoHoav vor 0ONYNCOLV GTI UEIMOT TOV EKTOUTMOV OEPIOV TOV

Bepuoxnmiov e éva Mo amoTeEAESUATIKO TPOTO.

Xe OTL 0QOPA OTNV TPOKTIKY] EPOPLOYT TOV 0V0 OIKOVOUK®OV EPYOAEI®V Yo TN
pelwon TV ektopm®mv agpiov Tov Oeppoknmiov, Evag popos kowoiuov paivetor Told
IO EDKOAO VO EQPOPUOCTEL QIO EVO. GOOTHUO. EUTOPIOS EKTOUTV, MIOS KOI 1
TAEIOYNQIO. TWV EUTAEKOUEVWY Blounyoviav &Exel Non EPOPUOTEL KATOLO «ELOOCH
popoloyiog. XVVETM®GS, £vag EOPOS KaVGitov o Hmopovoe var «XTIoTED TOv® o1V
vdpyovoa dour oe avtifeon pe TNV EQAPHOYN EVOG GUCTHLOTOG EUTOPING EKTOUTAOV,
mov Bo amaitovoe pia véa O101KNTIKY vooour). EmmAéov, n epapuoyn evos popov
Kavoiuov Oo. omwautodoe GHUAVTIKG YOUNAOTEPO KOOTOS EKKIVIIONG OE GUYKPIOH UE EVO.
OOOTHUO. EUTTOPIOG EKTOUTV, 0TO 0Tolo Oo mpémel vo. kabopiotel n Pooikn ypouun twv

«1OTOPIKAOVYH OLKOIMUATOV UETO OTO IO UGAAOV UOKPE OLAOIKOOCIO..

e OTL aPOopa OTIC AMOWYELS KOl OTIC GTAGELS TNG VOVTIAMOKNG Blopnyoaviag omévavTt
OTO OIKOVOUIKA EPYUAELD Y10 TOV TEPLOPIGUO TOV EKTOUTMOV 0EPI®Y TOL BEpOKNTiOn
and ta wAoio, ot EAANvOKTNTEG VaLTIMOKEG €TONpEleg, Ol OTOleC GLUUETEIYOY OTNV
épevva (Giziakis et al., 2010), deiyvouv o pikpn mpotipumon yw Eva @Opo 61O
VOOTIMOKO KOOGIO GE GYEOT LLE EVOL VOLTIALOKO GOGTNLO 0YOPATMOANGIOG EKTOUTOV
o OTL aQopd oTNV TEPPAALOVTIKY] TOVG OMOTEAEGUOTIKOTNTO Yo TN Heiwon TV
EKTOUTOV 0gPimV Tov Beproknmiov amd T voutidia. Av Kot kovéva arnd o S0 AVt
epyodeia dev Bempeitarl o koA Avon yo ™ vavtidokn PBopnyavia, motedm 0Tt o
POpog  Kavaiuov olloloyeitar wg Evo PEGO TOMTIKNG TOAD WO OTOTEAEGUOTIKO

TEPIPOALOVTIKG OO EVva GOGTHUO EUTOPLOS EKTOUTDV.

opeova pe Ao evpipata, 1 vouTidlakn Popnyovia elvon memeicpévn OTL
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(a) Oute évag diedvric @opog oTo
VaUTIALOKO KQUOIHO OUTE EVQ
VRUTIALOKO OUOTNLC
ayopanwAnoiac ekmounwy Sa
PowBNooUV ONUAVTIKE TNV
Epevva & tnv Avanituén (Research
& Development — R&D) oto
oUVOAO TOU VaUTIALaKOU KAdSou

(B) Evag Siedvrig
POPOoG EivaL TOAU
IO EUKOAO vt
Astroupyrioer/
EQOPLIOOTEL QTTO
EVQ VAUTIALAKO
oUOTNUA ELITOPLAG
EKTTOUTTWV

(v) AsixveL e peydin
avnouyic i tnv mcavr
mapaBaocn ToU oUCTIUATOG
ELITOPICG EXTTOUITWV, LILA
avnouyxia mou gival moA0
KPOTEPN yia Eva S1eBvr)
$Opo 0TO VAUTIALOKO KAUOLLO

To mapdderypa mov ypnowomomoope mepthapupéverl poe  oOykpon g
OKOVOUIKTG OmOJ0TIKOTNTOS €VOS 01EBVOUG @OPOV GTO VOLTIAMOKO KAOGIO Kot £vOG
VOUTIAOKOD  GUGTHUOTOS  OYOPOTOANGING OKOOUITOV EKTOUTOV  OEPI®V  TOV
Oepuoknmiov kot emaAnBedel, emniong, TO TAEOVEKTNLO TNG OMOTEAEGLATIKOTNTOG EVOG
@OPOL Yl TN HEIMOTN TOV VOLTIAMOK®OV EKTOUTOV 010&e1dion Tov dvBpaka, Kupimg
Myo g eveM&lag mov mpoceepel 10 gpyarelo ovtd oe aviiBeon pe v

OYOPOTTMOANGIO EKTOUTOV.

Agdopévov mpdcbeta tov yeyovotog 6t 0 IMO emikevipdvel TAEOV T O0VAELL TOV
oV avamntuén €vOG OKOVOUIKOV gpyaieiov, T0 omoio Ba pumopovce va cuuPdiet
OTOTEAEGLOTIKEL, TOPAAANAO LLE TNV VIOBETNGT 0TOOVINTOTE TEXVIKOD 1) AEITOLPYIKOD
pétpov, ot Uelwon TV ekmoundv aepiov Tov Ogppoknmiov omd TN vouTidia.
Inuewwtéo 6Tt Tov IovAo tov 2011 emitedybnke n cvpP@vior Yoo THY VIOYPEMTIKY|
epappoyn evog EEDI kot evog EEOI amd ta mhoia, to amoteAéspoTa g £PELVOS £0M
napovcstalovy Wwitepo evopEpPoV, oG kol 8o pmopovoav va emTICoVV KATOolEg
TTVYEG TOL TPOPANUOTOS Kot Vo cLUPdAovy 6t cvlnnon Yy v voBEToN evag
TEPPUALOVTIKE OTOTELEGUATIKOV KOl OWKOVOUKE amodotikov MBI yu ™ pO6on

TOV EKTOUTAOV aepiwv Tov Beproknmiov and ™ debvn vavtidia.
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KEPAAAIO 6°:

MEAETEX TIEPIIITQXEQN

To éxto kepdlaio yopiletar o€ dvo case studies. Xto mpmdTo pEPOS, pe T Pondea
evog case study, mepdcape amd ™ Oswpio oV TPdén o€ 4Tl aPopd otV avarTLEN
eVOg HEALOVTIKOD KOVOVIGTIKOD TANLGIOV Y10 TI EKTOUTESG aEPimV TOv OBeppoknmiov
and to whoto.  Aappdavovtag vrdymn ta kprtinple mov Oa mpémel va Kavomotlel To
mAaiclo avtd, sopeavo pe T Novtihokn Emitporn Ipootaciog tov [TepiBadiiovtog
(MEPC), v vo. givarl amoteAeopotikd Kot oE0MGTO avaQOpIKE He TN HEImon TV
EKTOUTTAOV 0epi®mV Tov Bgppoknmiov amd to mAoio, 0AAL Kol To 1O10{TEPA YED@YPUPIKA
KOl OIKOVOUIKA YopokTnplotikd g Mecoyeiov, okiaypaennke €vo peAAoviikd
KOVOVIGTIKO TAOIG10 Y10 TIG EKTOUTEG aepiwv Tov Beppoknmiov amd T vavTido yio T

OLYKEKPIULEVT TEPLOYN.

6.1 H avamtuln evog peAAovtiko KAVOVIGTIKOU TTAALOIOV YLA TIG EKTIOUTIES
Soeldlov Tou avBpaka amd TN Slebvny vautdia otnv TEPLOXN NG
Meooyeiov

To mpdTo e€dunvo tov 2010, TPOYLATOTOMGOUE U0 LEAETT) TEPIMTMOONG CYETIKA
HE TO OYESOUO €VOC UEAAOVTIKOD OMOTEAECUATIKOD KOVOVIGTIKOD TAOLGIOV Yl TIG
exkmoumég Oéewiov tov avBpaxa oamd ™ O1Ebv vovTiMa otV mEPOYN NG
Meocoyeiov (Goulielmos et al., 2011). H vovtidia givat o mo evepystakd - amodoTikog
Kol IMKOG TTPOC TO TEPPAALOV TPOTOG LETAPOPAS, OEOOUEVOL OTL UETOPEPEL TAVE®
a6 10 90% tov maykoOGHIoL gumopiov 6g OYKO, VA avTuTposmmeveL povo to 10% twv
ekmoun®v aeplov tov Ogpuoknmiov tov petagopwov topéo. Ilapdia avtd, ot
exmounés aepiowv tov Beppoxnmiov amd T vavutiMo ce maykOcU0 enimedo apyd M

ypnyopa Ba mpémet va puietovv, Kuplog Adym:
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(1) tn¢ auvéavouevns avnouyxiag tne
Sievouc kowotntac yia pila «Badha
UELWON TWV MAYKOOULWY EKTIOLUTWY
aepiwv tou Feppoknmiou» (oupdwvia
e Komeyxayng, 2009)

(2) Tou yeyovoTtog OTL n CUUKETOXA TNC
VaUTIALOG OTIC MAYKOOULEG EKTTOUITEG
aepiwv tou Fepuoknmiov Exet avéndel,
Kupiwg Adyw eAAewng omotoudnmote
KOVOVLOOU TIoU apOopd OTLG EKTIOUMES

aepiwv tou Beppoknmiou amo Tig
A&tToupyiegTng

(3) tnc ouvexoUc avénanc tou
nayKOoutou otoAou. EKTiuoOpE OTL Sev
Wropeiva avapéveTal OTL N N evtatn
Tne vauThiag os onoladnmote
nepubepetaxn fj SteBvr) cOpBaon yla ™
Helwon TWV VAUTIALOKWY EKTIOUTTWY
aepiwv tou Beppoknmiov pmopeiva
ouveyioelepoutépw (Friedrich et al,
2007)

‘Eva onuaviko pripoa ot dovied g MEPC yia ) peimon tov vootiMokov
EKTOUTTAOV aepimv Tov Oeppoknmiov NTav 1 avantuén opIGUEVEOV BEPEM®ODV apyDV,
ol omoieg mpoopiloviar va YPNOWELCOLV ®G PAoN Y €V GULVEKTIKO Ko
olokAnpouévo pellovtikd miaicio tov IMO yia ™ pbOuion TV ekToun®V aepiwv
oV Bgppoknmiov and ta mAoia (MEPC 57/4, 2008). H maykdouio emnidpacn tov
ekmoundv CO2 yoo v khpoatikn odhoyn kafdg Kot o Oebvng yapaktmpos e
vouTidiag ONAGVOLY OTL TO KOVOVIGTIKO TAOIGLO Yoo TN HEION TV VALTIMOKOV
eknoun®v CO2 mpénel va epappoctel e moyKOoHo eminedo. Avtd onuaiver 0Tt
apyd M ypryopa Ba emNPeacTOVV AUEGH KOl Ol BOAAGGIES LETAPOPES CTNV TEPLOYN|

¢ Mecoyegiov, oty omoia emikevipdOnke N €pguva.

H ovykexpévn épevva eEétace:
(o) TOV TPOTO HE TOV OMOI0 VO KOVOVIOTIKO TAGIGIO Yoo TN UEI®oTn TV
ekmopunov CO2 amd 1 vovtiMa OBa pmopovoe va avamtvybel - pe Poon TS

OepeMddeic apyég tov IMO - kat,
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(B) tov tpoém0o pe Tov omoio 10 mAaiclo awtd Ba pmopoHoe Vo EXNPEACEL TIC POES
TOV OOAACCIOV HETOPOPADV KOl TO £POSOCTIKG OikTvo G po TEPPUALOVTIKA
evaicOn meployn, 6mwg eivar 1 Mecsdyelog Odhacoa, 1 onoio mepPdrietar and

TOALG TOPAKTLOL KPATN TTOV VKOV GE TPELG OL0UPOPETIKES NTEIPOVC.

To evolapépov pog mpokinnke and to yeyovdg Ot ot ekmounég CO2 amd
voutidia oty weployn g Mecsoyeiov eivar 65 exatoppuvpla tovor (Concawe, 2007),
TocoTNTA M omoila avimpocwnedel neptocdtepo amd 10 30% tOov GLUVOAOL TV
vavtimokov ekmounadv CO2 oty EE tov 27. EnutAéov, mpémer va. 0MGOLUE
TPOGOYN KOTA TN YVOUN HOV OTO YEOYPOPIKE KOl EUTOPIKO YOPOKTNPIOTIKO TNG
OLYKEKPILEVNG TEPLOYNG, TA omoia petoTpémovv 1 Mecsdyelo oe o dwitepa
EVOLLPEPOLGO TEPLOYT Y10 TN OLEPEVVIOT] TOV UEALOVTIKAOV TAGE®V OVOPOPIKE LLE TO
onuoco ayodo "llepdrriov".  Ad0y® TOL YE®YPOPIKOV EVOLNPEPOVTOS Y10 TN

Meooyelo, mapabéto o Epgvva Tov £Yve YU aLTY.

6.1.1 Ta Siaitepa yewypa@ikd Kal EUTOPIKA YAPAKTNPLOTIKA TNG
Meooyeiov

Xmv €pevva pag, eetdoape Ty 0witepn yeoypoeikn Béon mg Evpomaikng
‘Evoong, n omoio dwwbéter por axtoypouun dveo tov 67.000 yimopétpov kot éva
diktvo eomtepik®V mAwTOV oddv (inland waterways) mov ayyiler ta 25.000
yMmopetpa amd ta omoio to, 12.000 yAidpetpa amroteAohv KOUUATL TOV SIKTVOL TMV
oLVOVLAGHEVOV 00IKMY petapopmv (combined transport road network) (COM (95)
0317 Final, 1995), yeyovog mov guvoel v mepotépm ypnon kot ovamntuén tov
Boldoolwv petoeop®dv otov Evpomaikd ydpo. AvTég o1 cuvONKeG S1ELKOAVVOLV TN
HETOPOPE optopévav @optiov (Kuping vypod kat Enpov y0onv) pe mhoia (Blonk,
1994). To yeyovog 6t 10 60%-70% TV BOUNYavVIKOV Kot TOPUy®YIKOV KEVIPOVY TNG
E.E. Bpiokovtor ce amdctacn 150 — 200 ytMopétpov amd v okt TPOSPEPEL Eva
CEUTOPIKO» TAEOVEKTNLOL Y10l TNV TTEPALTEP® XPNON NG BAAACO10G LETAPOPES LE T

Noavtihio Mikpdv ATOGTAGE®Y KO TNV TOTAULO, LETAPOPA.

Onwg &xel non avaeepbel mapamdve, 1 Bokdosio petapopd etvar pe dopopd to
O EVEPYEWKA - OMOJOTIKO HECO UETOPOPAS, £YOVTIOG TIC YOUNAOTEPES EKTOUTES

dw&ediov Tov dvBpaka avé tOvo @optiov N emPdrn o€ oyéon pe To GAAA pEoa
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petapopds (dwypappo 47). Qotdco, M QVENUEVI] GLUUETOYN TNG VOLTIALNG OTIC
TAYKOGUIEG EKTOUTEG oepimv Tov Bgpuoknmiov Ta tedevtaio ypdvia, eortiog Tng
EMAEWYTG OTTOGONTTOTE PUOLONC OVOPOPIKEL JLE TIG EKTOUTEG TNG KOl TNG aOENGNG TOV
TAYKOGUIOV GTOAOV, EYEL KAVEL TPOPOVY TNV AVAYKT V1o VI0OETNOT EVOC KAVOVIGTIKOD
TAOLGIOV Y10 TNV OVTIHETOTICT] TOV VOVTIMOK®OV EKTOUTAOV aEPimV Tov Bepuoknmiov.
Ewwotepa, yio to 2005, ot vovtidakég ekmounéc o&ewdimv tov almtov (NOX),
dro&ediov tov Begiov (SO2) ko doéediov tov dvBpaxa (CO2) oty mEPLOYN NG
Mecoyeiov ektiunnke 0tL éptacav tovg 1,45, 0,86 kot 64,94 ekatoppdpio TOVOLG,
avtiotoyo (Concawe, 2007).

Adypoppa 43: Exmounéc CO; avd tOvo/emiPBatn-yIMOUETPO TV SaPOP®V
petapopikdv pécwmv (1995-2007)

140

120

100

80

60

40

2

(]

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

o

W O&wk petadopd MISnpodpopog M Nauthia M EcwTepLKH vauouthoia

IInyn: Eurostat, 2008.

e OTL apopd 6T EUTOPIKA YapoKTNPIGTIKA TG Mecsoyeiov, a&ilel va onpeumdel
0Tl amoterel Evav amd TOVG MO «TOAVGLYVAGTOVG) HAAACT1I0VE dPOLOVS TOV KOGV,
avimpoownevoviog 1 10% tov  moykocuiwv  OoAGColIOV  HETOPOPDV OV
npoopilovtar Yo avtn o€ vekpd PAapog. Amotehel emmALOV Kol P10 GNUOVTIKY
nepoyn OAevong mhoiwv. Ta to 2006, yopw ota 10.000 mhoia diécyicav v
nepoyn g Mecoyeiov katd TV Topeia TOVg YWPIg va TPOGEYYicovy Apdvie TG
mePoOyNS.  Avt M éueacn g voutikiag «oe mépacpo» ond ™ Mecdyelo oe
OLUVOLOGUO HE TO YeEYOVOS OTL T0 BOAACG0 EUmOPlO UETAED TV YOP®OV OV TNV

nepPailovy (tv ovopolOpevov TOopAKTIoV Kpatdv tng Mecoyeiov) dev eivon
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101iTEPO AVETTUYUEVO — OVTITPOSHOTEVEL LOALG TO 18% TOV GLVOAIKOV gumopiov TV
TOPAKTIOV HEGOYEINKAOV Kpat®v — (dtdypoppa 48), vrodeikviovv 0Tt 1 €viaon g

deBvoig kukAopopiag Twv Thoiwv oty meployn Oa avénoet.

Adypoppa 44: @ardocto epumdplo TV TopdKTIiov Kpatodv g Mecsoyeiov (Tovot),
2006.

Med to Non-
Med
23%

IInyn: UN/Lloyd's MIU Analysis, 2008.

H mo onpavtikn aAlaynq nov 0o cuvieheotel OTIG GUVOMKES POEC KLKAOPOPTOG
ot Mecoyewo to emopeva ypovior eaivetar va givor n avdntuén tov eEaymyikav
dpoumv tov  apyol merpedaiov and v Koaomio, 10 omoio tdpa petapépetor Katd
KOplo Adyo péca amd ta Apdvia g Mavpng @dhaccag pesm tov Boomdpov. Avti
oAloyn avopéveror vo odnynoet ot pwoe afoonpeimtn avénon g €viaong
anacyoAnong de€apevonroimv otnv Avatolky Mecdyelo mov evogyetat va EEmepAGEL
to. 20.000 to&idw to ypovo (Lloyd’s Marine Intelligence Unit, 2008). ZXe avto
opeilovpe va mpocBéocovpe 10 YeEYovog OTL mepimov 10 80% TV mMAoiwv mov
dépyovar amd T Meodyelo ympic va mpoceyyilovv ta Apdvia tng etvat vioAoynuéva
og onuaio Kpatovg mov dev mepiPdirel T Meodyeo Bdracoa. Elvar mpogavég 6Tt ot
VOVTIMOoKEG  ekmoumés  do&ewiov tov GvBpoka oty mepoyn Oa émpeme  va
AVTWETOMOTOVV 0€ O1EBVEG eminedo péca amd pia o1ebvn cHupaon yo ) peiwon tov

EKTOUTTOV aepimV Tov Beppoknmiov and T vouTiAio T0 GLVTOUOTEPO SLVATO.
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Onwg £xel avapephel kol Topamdvo, 1 ovENon Tov GYKOL TOV LETAPOP®Y EXEL
00MNYNoEL GTNV OOENCN TOV EKTOUTOV aepiov Tov Beppoknmiov and Vv avénuévn
xpom evépyelog otov topéa avtd. ITIpokerron yia por avénom, Opms, mov epmodilet
v E.E. and v exnApwon g déopevong g and to «Ilpmtokoiro tov Kidton.
[Tpoxkeyévou va emrevyfel o peimon towv ekmoundv agpiov tov Beppoknmiov amod
tov topéa towv petagopav oty E.E., tpénet va AneBovv npdcheta pétpa, o omoio
0o Tpémel Vo EMKEVTPOOOVV GTO GUVTOVIGHO Kot T BEATIOTN ¥pNon TOV deopwv
TPOTOV  PETOPOPAC COUPOVO HE TNV EVEPYEWKY] TOVG OOSOTIKOTNTO, OAAG
TautOYpove Kot otnv Pertioon g evepPYElOKNG OmOd0TIKOTNTOG KAOE TPOTOL

HETOPOPAC.

6.1.2 0 oyediaouog evoc UEALOVTIKOU KQAVOVIOTIKOU TAQLOIOU YlA TIG
ekmoumég dloéeldiov Tov avlpaka amo T Stedvi vavTidia oty mepLoyxn TG
Meooyeiov

H Meodyelog Odlacoa sivar pio and Tig To TOAVGUYVOICTEG TAMTES 0000 TOV
KOGLOL KOl [0 OTUOVTIKY OlopeTakooTikny dwdpoun. A&ilel va avaeépovpe 0T
OVOUEVETOL L0 CTUOVTIKT 00ENOT TG GUVOAKNG dpAcTNPIOTNTAS TMV TAOIMV EVTOG
Kol dlapécov g Mecoyeiov ta emdpueva Oéka Ypovia, e Lo aENCT TOV SIEAEDCEWV
nov Ba ayyiler mepimov 10 23% Kot po OENGM TG OPASTNPOTNTOS TV TAOIWV HECH

otV nepoyn mepimov 18% (Lloyd’s Marine Intelligence Unit, 2008).

‘Eva xvplapyo yapokmmplotikdé tov Ooldccuwv petagopdv ot Meodyso
Odlacca eival 1o yeyovog OTL ol olkovouieg kAipokag €xovv MOM avomtuydel
oynuotiCovtag évo pecoyewkd vouTIMakO dikTvo, OTOL T TAEWYNEIN TOV
EUTOPIKAOV  GUVOALOYDV  €lval  GULYKEVIPpOUEV G€  peyoAdTepa  mAoio oL
amacyolovvTal og yoUnAoTEp emineda cvyvotntas. H yeoypoewkn katoavoun g
TEPOYNG, ME €VO HEYOAO TOCOGCTO TV KEVIPOV POUNYOVIKNG TOpOy®yns vo
Bploketon evtog 150 pe 200 yMopétpov amd TV OKTH, EMIPEMEL TN YPNON
OKOVOLL®MY KAILOKOG GTOV TOUEN TV BOAACCIOV HETAPOPOV HE TNV €mMOKOAOLON
avENon Tov €IGOONUATOG Kot TN UEIMON TOv KOGTOVG. Xg €vol TETO0 VOLTIAMOKO
diktvo, tar peyaAdtepo miolo etvor mBovo vo emAéovv ol Sadpopr] Tov
neplopPavel AyOTeEPOLG KATAMAOVS o€ AUEVEG, TPOKEWEVOL Vo emitevyHovv

YOUNAOTEPOL LEGOL XPOVOL SLOUETUKOUGTG.
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Epyopevor omv epoppoyn &vog pubuiotikod mAoGIOL Yoo TIC VOOTIMOKES
exmounég doéediov Tov AvBpoka oty mepoyn ™G Mecoyegiov, omolocdNTOTE
LUNYOVIGHOG Y10 TN HEIMON TOV EKTOUTMV 010EE1010V TOL AvOpaka arnd Tn vavTidia Oa
npénel oy TPaén va Tpaypatoromdel ota AMpdvio e Mecoyeiov. H emfloln tov
UNYOVIGUOD ODTOD TPETEL VO, EIVOL OVIETEPH GE OTL OUPOPT. GTH THUALO, TOV TAOIOD KOL VO
aokeital, eite péom tov eAEyyov Tov KpdTovg tov Apévo (Port State Control) ya ta
mholo pe EEvn onuada, eite pécm g Aloiknong Tov KpATovg Tng oNUAiag Yo To
mAoio Tov gumintovy 6TV €0vViKT d1konodocia. AvTd onuaivel OTL Ta TOPAKTIO KPATN
g Meooyegiov Oa mpémel va vioBeticovy OAa TO KOVOVIGTIKO TAIGLO Yo To TAOid,
pog Ko givorn tar 101 Tor KpAT ouTé TOV 0LGKOVV TNV  OMOKAEIGTIKN d1koodocio emt
TOV MUEVOV TOVG. Me ovtd TO TPOTO, TO TAOIN TOV KOTATAEOVYV GTOVG AMUEVES TOVG
o vroypedvovtar va cvppopemBodv pe éva eWdwo puvOuicotikd kobeotdg. H
CLUEOVIO YO TNV EQPAPUOYN EVOG KOO PLOMGTIKOD TANGIOV Y10l TIG VOUTIAMOKES
exmounég 010&ediov Tov AvOpaka eivor eSopeTIKG OVGKOAN YloL TNV TEPLOYN TNG
Meooyeiov, KaBdg amortel TN OLUUETOYN KPAT®OV TOL Ppiokoviol GE  TPELS
OLPOPETIKEC MTEIPOVG, OOKOVV EVIEADG OLOPOPETIKEC OTKOVOUIKEG TOAITIKEG KO

EXOVV OAMMDTIKES VOOTPOTIIEG KOl GTACELS OMEVAVTL GTA TEPPOAAOVTIKA BENOTAL.

[Tpoxtikd, n epapuoyn vOg VOLTIMOKOD GUGTILOTOS OYOPOTMANGIOG EKTOUTMOV
aepiov Tov Ogpuoxmmiov oty Meodyelo onuaivel 0Tt 1 advvapio TAPASOoNS
OIKOIOUATOV  OVAAOYOV TOV EKTOUTOV TV TAoImv Bo €xel ®¢ omotélecpo TV
amoydpevon oo TAoio va koTamAéovy o Apdvia tng Mecoyeiov. X10 mAaiclo £vOg
@OpPOL GTO VOLTIMOKO KOOGILO, TO GUVOAO TMOV TOANCE®Y VOVTIANK®OV KOLGIHL®OV
otV meployn ¢ Mecoyeiov Ba mpémel va. popoAoyeitan pe €va OedoUEVO EMIMEDO
@Opov avé TOvo Kowcipov mov ypnoyonoteital. ‘Evag vroypeswtikdc EEDI 1 EEOI
yw to TAoia B amothosl ta mAoia va mAnpovv, | akOun kot va vrepPaivovy, €va
EMBYIOTO OYEOIOOTIKO 1 AETOVPYIKO TPAOTLTO EVEPYELNKNG OMOOOTIKOTNTAS GTNV
nocoTa drocewiov Tov dvBpaka mov ekmépmovy ava tovopid. To mhoio mov dev
TANPOVV TV amaitnon avt Oa TPENEL AOYIKA VO KOTOKAEIGTOUV» OO TO AYUAVIOL TNG

Meooyeiov.

OnoodNTOTE UNYAVIGUOG Yo TN HEl®OoN TOV VOUTIMOKOV EKTOUTOV SL0EEDI0V
0V QvOpaKe mpémer va ivar 0vOETEPOS Yo, OA0 TO. KPATH Kal TIG KOTHYOPIES TAOIWV,
wote va eEare1pbel 1 mBavotTo TOpaPiacns Kot SPPOoNg EKTOUTMV, OAAG KOl VoL

amo@evyfel n pelmon ™G aVTAYOVICTIKOTNTOS TOV TAOIOV TOV GUUUOPPDVOVTOL LE
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TOVG KOVOVIGHOVG.  OTO100NTOTE KOVOVIGTIKO TAOIGIO £QOPUOCTEL GE TEPIPEPELNKD
eminedo, OnAadn poévo oty mepoyn ™S Mecoyeiov, Ba pmopovoe gdkoAo va
amo@evyDel pe T ¥pNoN evepyelokd amodoTIKOTEP®V TAOI®MV evtdg ™G Mecoyeiov Kot
MyOTEPO OMOSOTIKAOV TAOI®MV £E® a0 TN CLYKEKPEVN TEPLOYT... AVLTO B0 pmopovce
EMIONG VO 00N YNOEL G aAVETBOUNTES OTPEPADGELS TNG AYOPAS, LG KOl OL TAOIOKTITES
0o mpotyovoav dAiec Baddooieg ddPOUES, OOV dev Bao VITOKEWVTOL GE QVTEC TIG
avotnpég pubuicelg e 0Tl aPopd oTIC ekTOUTES dlo&etdiov Tov AvOpaka omd to TAoia

TOVG.

‘Eva emituynmpévo kavovieTikd TAaiG1o Y10l TIG VO TIAOKES EKTOUTES S10EEDTOV TOV
avBpoaka oy meployn ™ Mecoyeiov fa mapéyet 1oyvpd Kivitpa yio. TOVG TAOIOKTHTES
va. 10 100eTioovY av VTO OVTOUEIPEL TNV EVEPYEIONKT] ATOSOTIKOTNTO Kot OWEAVEL TO
KOOTOC TV PLTAVIAOV TOV EKTEUTOLY 010&€id10 ToV AvOpaka. Ot puvmavtég Oa Exovv
éva, KIvnTpo Vo HEUDOOLV TIG EKTOUTEG OGO TO OPlKO KOGTOG NG Melmong twv
EKTOUTTAOV gival pkpdTEPO amd t0 POpo mov B TANpdGoVY Yoo Kabe emmpochetn
povéoa ekmopmnc. H amotedecpatikdtnto £vOG KovovioTikod mAaiciov Bo avEdvel
edv N mBoavotnta «SHAAMYMC», KOOMDC Ko To KOGTOC TNG U GLUUOPPM®ONG, &ival
OPKETA peYAAO. AVTO amortel por KOAN AETOVPYIOL TOV GULGTHUATOS AVAPOPAG,
mapakorlovdnong ko erainfevong, 6mov ta TAoia Ba eival oe BEon va mapéyovv ta
KOATAAANAO £YYPOPO KOl TIGTOTOWTIKG GE OTO0ONTOTE EAEYYO TOL KPATOLG AUEVAL

(Port State Control) anodeikviovtag 6Tt akoAovHOVY TOVG KOVOVIGUOVG.

‘Eva amd to o onuavIikd yopoKTnploTikd mov 0o amoitovce v KaVOVIGTIKO
mAic1o Yy T peimon Tov ekmopmmv aepiov tov Bepuoxnmiov omd ta mAoio ot
Meooyeto givan i evedilio Tov yio. TPOGTaPUOYES TOV 1010V TOV CVOTHUATOS (OGS OTAVTHON
oTIC VEES TANpopopies N Tic alloyés yevikng moiitikng. H adénomn g cLuvoAKNg
dpUCTNPOTNTAS T®V TAOL®MV, N OTol0l AVOUEVETOL KOTE Ta EMOUEVA YPOVIOL LETA TV
kpion tov 2008, t6c0 €viOg 060 Ko péca omd ™ Mecdyeo, Ba odnynoel oe
TEPUTEP® EKTOUTEG Ol0&ediov Tov GvBpoako amd TG OaAdoolEg HETOPOPES GTNV
TEPLOYT KOl TO KOVOVIOTIKO TAaiG1o mov o vioBetnBel Ba mpémet va eivan og BEom va

axolovOncetl Ta véa dedopéval.
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6.2 Melétn mepimtwong: 1 eBedovtikn e@appoyn tov EEOI amd pa
EAANvikn vau Aok etalpela

To 0e0tepO PEPOC TOVL KEPOAaiov meptlopPdvel (o peAéTn mepintong (case
study) mov mpayuatomomoapue o TPOTO TPpiunvo tov 2009 avagopikd pe TV
eBerovtikn epappoyn tov EEOI and o EAAnvic vavtimokn etonpeia, n omoio Nty
N mpoO™ maykooping mov £0esce oe epoappoyn ebehoviikd tov EEOI oe mévie
VEOTEVKTO TAOLOL TNG, TPV O1 CYETIKEG OECUEVTIKEG OmoPAceE; Anehovv and tov IMO.
To ovykekpuévo case study mopovcidlel 181aitepo evOUPEPOV KAOMG 1 OTOKTHON
eumepiag pe ™ pebodoroyia tov EEOI Ba tav xprioiun yuo Tig vouTiMokég etapeieg
Kol to. Kpatn onuoiog otnv mpoomndfeld tovg va PEATIOCOLV TNV EVEPYELNKN

OO0 TIKOTN T TOV GTOAOV TOVG,.

[Tévte peydho mhoio peTa@Opds eUMOPELHOTOKIPOTIOV UG  EAANVIKNG
VOLTIMOKNG eTalpeiog eival To TPAOTA TAYKOGUIO 7OV AgTovpynoay G€ TANPN
ovppdpewon pe ™ MEPC/Circ. 471 tov IMO oyetikd pe to «Agitovpykd Agikmn
Evepyeloxng Amodotikdtnroacy. H evépyewn ovtq mopovcialel dwaitepn onuacia,
dedopévou 0Tt Tpaypoatoromonke Tpw ANeOovV o1 oyeTIKES amopdcels and tov IMO

Kol vwoBetnBovV and Ta Kpdtn péEAN ™ Evponaiknc Evoonc.

6.2.1 H Oéomion evog EEOI oto mAaioio Asitovpyiag pitag vauTiAlakng

eTalpeiag

Onog éxer NON avagepbel, 1 eEokovounon evéPYELNG GTO AETOVPYIKO GTAOI0
aviyetoniletor Tpog 10 mapdv amd v MEPC pe v avantvén tov «Agttovpykov
Agiktn Evepyewokng Amodotikomnrog» (EEOI) kot tov «Xyediov Awygipiong g
Evepyelokng Amddoong tov mhoiovy» (SEEMP) (MEPC 55/4, 2006, MEPC/Circ.471,
2005). O EEOI gkopdlet v amodotikdtnta e CO; evog mhoiov, tig ekmopnég CO-

avé LoVAdO LETAPOPTIKOD EPYOV.

O EEOI, 6mmg avaeépbnie mopamdve, eKOPALEL TNV EVEPYEINKT OTOSOTIKOTNTA
10V TAoiov o€ OTL OPOPE TN AELTOVPYIO TOV Kol 1GOVTOL LE TO TNAIKO TOV GUVOAIKOD
Kovoigov mov katavad®dbnke ywo avtd to Tafidt N T Ypovikn mepiodo emi TO

TEPLEYOLEVO G AvOpOKa TOV KOVGIOV TPOS LETAPOPIKO £PYO OV TPAYLLOTOTOMONKE,
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ONAadn T0 cLVOAKS OPTIO OV UETAPEPONKE €M TNV ATOGTAGT TOL dlovuONKe Yo

avtd to Ta&idL 1 ™ YPovIKN TTEPi0dO.

O EEOI, og avtibeon pe tov EEDI, pumopet va petafdiietor avarioyo pe Tic
ouvOnkeg Tov Ta&diov, YU awtd Ko TPEMEL v vmoloyileTor yoo kGBe TURUA TOV
tagdiov Kot va avoeépetar g évag "Kivntdg" pécog 6poc M g meplodkos. O
VTOAOYIOUOG TOV EKTOUTMV TOV TAOIWV LTOOMADVEL TOV TPOYUATIKO GKOTO TG
0éomong evoc EEOI, o omoiog sivat va mapéyet Ty SuvatdTnTe 6TOVE TAOIOKTITES Kot
dyelplotéc vo aEloAoynoovy TNV amddocn Tov OTOAOV TOVG GE OYECN UE TIC

exmounég CO2.

[Tpokeipévou va kabepmoet pa etapeio tov EEOI yio v mpaypatonoinom evog
ta&1diov kat va a&loAoynoet Ty evepyelokn anddoomn Tov otoAov ¢ (Ron Wit, et al,

2004), etvor amapaitnto va GVAAEEEL TIC £ENG TANPOPOPIES:

Tnv
andéoTach
mou
davieton

To eidog, 1o Bapoc Kot Tov
OVKO TOU LIETAPEPOUEVOU
QOPTIOU, XPNOULOTIOLWVTAG
TNV KATAAANAn povasda
HETPNONG

Tnv moooTnTa Ketl
T0 £I60¢ TWV
KRUOLLWY TIoU

XPNOLLOTOLOUVTAL

Tnv moLoTNTE TWV KAUTIUWY
KOl GAAWV OTOLXE WV TTOU
WMOpELVA EMNPEACOUV TNV
noootnra tou Stofediov Tou
GvBpaKa TIOU EKTTE UIETAL

Kobm¢ kot va ekteéoel ta akdrovbo Pacikd rpota (MEPC / circ. 471, 2005):
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O kadopiLouog twv
nnywv Sedouevwv
ano T onoiec Sa H OUMogri Twv
viver n ocuddoyn 6&60u€vwv
Sedougvwy (data QUTWV
sources for data
collection)

H uetatpornn twv
Sedousvwy otnv O URtoAoyLoUOG
KataAAnAn Tou EEOI

Hopen

IInyn: MEPC /circ. 471, 2005.

H péfBodog xataypapng twv 0e00UEVOV TOV YPNCOTOIEITOL Y10 GUYKEKPIUEVOLS
TOTOVG TAOI®MV TPEMEL VoL €fval eviaio, OGTE 01 TANPOPOPIES VO LITOPOVY EVKOAN VO
avoAvBovv, va cuykpBovv Kot pe ToV TPOTO avtd vo d1evkoAvvlel 1 eEaywyn Tov
OTOUTOVUEVOV GUUTEPACUATOV. TeKUMPLOUEVES O10OTKAGIES Yo TV TopoKoAovONoN
kot ) p€rpnomn tov EEOI twv mhoimv, og taxtiky Bdon, Ba mpénetl katd Tt YvOuUn Hov

va, avartoyfodv kat va mopapévouy otadepic.

H epoappoyn 1ov EEOI oe éva xabiepopévo ocvomnuo meptBarllovtikng
dwxeipong, Ba mpénel var yivetar COLPOVO PE TNV EQAPLOYT OTOOLINTOTE GAAOV
deiktn. Dvokd vo axorovdel Ta kKOpla oToLEin TOV AVAYVOPIGUEVOV TPOTOTT®V (TOV
oXEOGHO, TNV VAOTOINON Kot Agttovpyia, Tov EAeyyo Kot T1G dopOmTIKES eVEPYELES
Kot TV enaveEéTacn Tov oyedacpol amd t ooiknon). Ta amoteAéopota and v
TopaKoAoVONoN Kot TIC pHeTPNoElS Ba pmopodoay va avapEPOVTAL GTH J10iKNoN NG
etapeiag. M emavelétaon g dwyeipong pmopel vo mepilapPaver v
avafedpnon tov otdywv Kot tov idov tov EEOI, dote va g&okoAiovbel va eivon
KatdAANAOg o€ cuvvaptnom pe TG peTafarlopeves mepParlovTiké cuVONKeS, TIG
puOoTIKéG eEEAIEELS, TIC OPYOVOTIKEG aAAOYEG Kot TIG OAAayEC oto mepPdAlov
(MEPC / Circ. 471, 2005).

O EEOI ypnowomnoteiton yioo TV KOTOYpOP] TG KOTAVAAMONG KOVGILOV, TOL
LETAPEPOLEVOV (POPTIOV KoL TNG AmOCTOCNG LETAED dV0 S1adoyIKdV Apéveov. Me Tov

KaBopIoUd TV GUVTELECTMV eKTOUT®V 010&€1diov Tov AvBpaka amd Tov IMO, o EEOI
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vroAoyiletar yio k4Be takidl kat, apyodtepa, o pécog EEOI ya pa opiopévn mepiodo,
ocuvnBog éva étog. Me Bdomn tovg EAEYXOVG TV SEOOUEVMV TOL KOTAYPAPOVTOL KATH
™ OdpKelw G MEPLOOOVL, £vag EMBE®PNTNG TOL VNOYVAOUOVO EAEYXEL TO
KOTOYEYPOUUEVO OEOOUEVO KOl TEAIKA €KOI0EL €va TIOTOMOMTIKO AELTOVPYIKNG

EVEPYELOKNG ATOJOTIKOTNTOG Y10 TO TAOT0, TO 07010 1Y VEL YioL TNV EXOUEVT] TEPT0DO.

Me myv elcaymyn dedopévov yio meptocotepa and éva mhoia, ivar dvvatn 1
ovykpion tov EEOI tov mloiwv mov avikovv oe éva 6TtOAO, Mol Agltovpyio oV
avopévetar vo €yel wwitepn onuacia, kobmdg Bo amokaidyel TIG O0POPES GTNV
KOTOVAA®GON KavGipwv mov oyetiCovian pe ocvykekpipéva mioio kot tagiow. Emiong
Oo emtpéyel ©0TOVG TAOOKTNTEG VO KAVOLV GLYKPIGELS METOEDL TV EKTOUTDOV
dro&ewdiov tov dvOpoaka TV TAOI®Y Kot TV 6TOA®V Tovg. MOAG Ol TIGTOTOMUEVES
Tipég tov EEOI tov mhoiwv yivouv dnuocieg, Ba tpowbnbei n yprion tov evepyslokd
OmOO0TIKAOV TAOI®MV pE YounAd OlKTn Yia mEPIocdTEPO PopTio. Me TOV TPOTO QWTO TOL
mhoio avtd Ba BEATIOGOVY TIC EMOOGES TOVS OKOUN TEPIGGOTEPO, EVM TO TAOINL UE

21

mv "kakn" andooomn Ba ydoovv @optio Kot Oa EMOEWVMOCOLV TNV OIKOVOUIKY] TOLG
amodotikdtnta.  Emopévog, éva dapaveg kol onuocto cvotmua dsiktov CO2 Oa

evBappivel TV avanTLEn TOV TAOTIWV e YOUNAES EKTOUTEG pOTTWV.

6.2.2 H amoktnon ovykpLTIKOU TAEOVEKTUATOC amo TNV epapuoyn tov EEOI

Yla T vauTIAlaky) eTaipela

To xivntpo g vavtiliakng etopeiag yia v epappoyn tov EEOI ftav, mpdta
and OAa, TO TEPPOAAOVIIKO «OPEAOG» MOV TPOSPEPEL 0 deiktng avtdg. O
Aertovpykdg deikng amotelel Eva TPOTO PN GYETIKE Le TN HETPNON TOV EKTOUTDOV
CO2 amo6 ™ d1ebvn vavtidia Kot Bewpeital g Eva TpdOTO 6ToKELD TNG OEGUNG LETP®V
YL TNV EMITEVEN NG TediknS ueiwons twv exkmournwv CO2 and ) vavtidia. EmmAiéov,
av kot M voutiMo etvon évag omd Toug HKPOTEPOVS GUVTEAECTEG TV TAYKOGHI®V
exkmopunwv CO2, n éviaén tov BoAdcoimv HETAPOP®V GE €vo. LEAAOVTIKO KAOEGTMS
EAEYYOV TOV EKTOUTMV MTay NON VIO culNtnon o€ Oebvég moMTIKO €mimedo Kot
Bewpeito 611 Ba yiver civropa mpaypoatikdoma. O Aertovpykdg deiKTnG EVEPYEIONKNG

amodoTIKOTNTOS Yo To. mAoio Oeswpeitonr g €vog HEALOVTIKOG GUVOEGHOG LE TO
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OYOPAKEVIPIKA PYOAEi, 0TS TO 616V POPO GTO VOLTIAAKO KOVGIUO 1} TO GOGTN LA

OYOPOATMOANGIOG VOVTIAOK®V EKTOUTAOV 0PIV TOV Beppoknmiov.

H gpappoyn tov EEOI mpoceépetl éva GUYKPITIKO TAEOVEKTNLOL GTI VOUTIALKN

eTapeia yo pua 6epd amd Adyovg:

1. Me mv gpappoyn tov EEOI ce mévte mhoia, 1 etaipeion ovt omodEKVOEL TN
d€GLEVOT TG 0TV TPOGTOGia TOL TEPPAAAOVTOC Kot GUUPBAALEL GNUOVTIKAE TN
HEALOVTIKY]  €upeic  €QOPUOY]  TOL  AETOVPYIKOL  OEIKTN  EVEPYEWKNG
amodoTIKOTNTOG, KOOMC KaTtéYel Myetik 0éom omv amdKTNOTN EKTETAUEVNG
eumepiag pe ™ pebodoroyio tov deiktn CO2 og yevikés ypoupéc. Aapupdvovtag
vdy”n ™ peAlovTikn mepPoriioviikn vopodesio yio Tic Boddcoieg LeTapopEs, ot
TAOLOKTNTEG Oivouv 1010i{TEPT TPOCOYN O &Va EVEPYELOK(O OTOOOTIKO TPOTO
petapopdc kat n epappoyn tov EEOI Ba propovoe va a&lomomoset v eumneipio
tov IMO og 611 apopd o1 dladKacio avaeopds Kol Tapakolovdnone. Avto Oa

NTOV XPNOYLO Y10 TIG VALTIMOKES ETOPELES KOl TOL KPATN TNG onpaiog.

2. Me mv gpapuoyn Tov og mEvte mhoia Tov 6TOA0L NG etoupeiag, o EEOI emrpénet
L GUYKPIOT TOV OEIKTOV TV TAOTwV. AvTti 1 Acltovpyia 1010dTEP, OVOUEVETOL
VO, OTOTEAEGEL TO £VOLGHO YO VO KATOOTOOV COPEIC Kot Sopavelg o1 d10popEg
OTNV KOTOVAA®ON KOLGIU®V, YPNCLOTOIMVTOS TO. oTolyEln mov oyetilovrol pe
kéBe mroio wor T Tagwiov. Ot vavtiMokég entyelpnoels Bo pmropovoav va
ypnooromasovy o "Aviivon Agdopévav tov Agiktn CO2" ®ote va LEIOGOVY
TO KOOTOG TMV KOVGIU®Y TOLG, HNG Kol TO TPMTO Prina Yo T PeATioTomoinon g
KOTOVAA®ONG KALGIH®V Tov TAoiov eivat: (o) va aEl0AOYNGEL TNV EVEPYELNKN
amod0TIKOTNTO TV KOLGipmv Kot (B) vo epeLVNGEL TIG oUTiES TG OMPOGIOKNTNG
Katavédiwong kavcipov. Me avtd tov tpomo, o "Avaivon Aegdopévev  Tov
Aglktn CO2", gtvan éva mpdto Prpa mpog ™ Peitiovon S amodoTIKOTNTAS TOV
KOVGil@Vv Kot TN peloon Tov Aeltovpykod KOGTOVS, T0 0moio Onpuovpyel o

TETPOTA 0ELOAOYNOT TV TPOTHTMV TG KATAVAANDGCNG KAVGIL®V TOL TAo{oV:
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MpoocdLopLopo
Twv TS oV ue
AP OTSOKNTA
unAr f xXapnir
KOTOVaAwor
KOUTiou

Mpoocdloplod Twv anokAlcewv oTta
akoAouvBa: (o) KaTavadAwon
Kauoipou o OX£0n LE TOV ETHOLO
HEgo Opo, (B) peyAAes SLadpouEg
e mopopowa poptic ko (y)
SLOVUOEVEG QMOOTATELS YLO T
bl SpopoAdyia

ZUykpwon Twv EECI pe
TOUG OVTLOTOLXOUG
oxXeSLaoTIKoUCG SeiKTEG
EVEPYELAKIG
AmoSoTIKOTNTOG
(Mpaypatikwv evavtL
SUVNTIKWV AMos0oswv)

TOykpLon Twv
EEOI Tou mAoiou
HE auToUg
IO P OO LWV
oxadwv Tou
OTOAOU TNC
eTaipeiag

Onwg avaeépbnke, o EEOI yia ta mhoia Osmpeitor ) Baon yo v avamtoén
EVOG LIOYPEMTIKOD TYESOCTIKOV OEIKTN EVEPYEINKNG OITOJOTIKOTNTOG Yol T VEX
mholo Kol évag HEAMAOVTIKOC OUVOEGHOG HE TO OYOPOUKEVIPIKA epyareia.
Epappolovrac tov EEOI og mévte mhoia, ko ypnowonowwviag v "Avéivon
Agdopévov touv Agiktn CO2", n etapeia Ba Exel 0OAOKANPOGEL [ KOTAAANAN
apetnpio yio ™ peimon Tov ekmoundv agpiov tov Oeppoknmiov, Kabhg B etvan
o€ Béon va agloAoYNGEL TV EVEPYELOKT OTOO0GT KAVGILOV TV TAOI®MV TNG Ko
AP0 VO CUUUETACKEL GE £V LEAAOVTIKO UNYOVIGUO LE TN LEIMOT TOV EKTOUTOV

aepiov Tov Beppoxnmiov and t debvn vavtidia.

[Switepn onuacio €yel 10 yeyovog 0TL 1 etarpeia dgv ypeldotnke va mpofel oe
omolo0Nmote emMmPOcheTo KOGTOC Y v €papuoyr] tov EEOI ota mioia g H
V100ETNOT TOV GLYKEKPIUEVOL OEIKTN Yo TNV KATAYPAPN TNG EVEPYELNKNG OTOOOGNC
TV TAolOV £yve COLOOVO LE TNV EPAPLOYY KOl GAA®V OEIKTOV Kol 0KOAOVONGE Tl
KOploL OTOYKEID TV AVAYVOPIGUEVOV TPOTUTI®V (TOV GYedcd, TNV VAOTOINoN Kot
Aertovpyio, tov €leyxo Kol TIS O0pOMTIKES €VEPYELES Kol TNV EMAVEEETAOT] TOL
oyxedlacpov and 1 dwiknon). Ta omoteAéopato amd v mopakolovONon Kol Tig
LETPNOELS KOTUYPAPOVTOL KOl OvOPEPOVTAL OTN Ol0iKNoTm NG €TOpeiog amd Tov

mhoiapyo.
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Ke@alaio 70°:
H ocupoAn ¢ Statpifnc oty Navtihwakn Emotiun

H dwrpn avt, péow g katoypaensg, OmOTUTMOONG Kot JEPEOVNONG TOV
pnyavicp®v mov Bo umopovcsaV Vo GUVTEAEGOVV GTOV TEPIOPIGUO TOV EKTOUTMV TWV
aepiwv Tov Beppoxnmiov and ta mAoia, emyelpel va ovadeiEel Kot vo amoKoADWEL Ta
dvvatd Kot To TpOTA oMpeia Tov HETPOV avTdv. Edwkotepa, To TpmTOTLTTO GTOLY EIN
Kol 1) GUUPOAN NG EPYAGING BTNV £PELVA TOV TAPOYOVIWOV Y10 TNV OVIYETOTICT TOV

VOLTIMOKOV EKTOUTOV aepiwv Tov Beppoknmiov agopovv oto akdAovda:

e AvaokomnOnke n vrdpyovca PBiproypapio KaBdg Ko o1 oyeTikég Oewpieg mov
npoceyyilovv v €vvola TV €EMTEPIKAOV  OIKOVOUI®V Kot Tov HeBdomv

E0MTEPIKOTOINGNG TOVG.

e [Ipocdiopiotnke 1 €vvola ToV €£MTEPIKOV KOGTOVG TNG OTLOGPOIPIKNG POTOVOTG
amd T vouTiMa Kot, €101KOTEPA, TOV EEMTEPIKOD KOGTOVS TOV GLVETAYOVTOL Ol
EKTOUTEG aepimv Tov Beppoknmiov amd To TAOIM TOV GLVTEAOVV GTNV KAUOTIKT

oAAOYY).

e ’'Eywve 01dkpion petalh 1@V S10QOp®V TEYVIK®V, AEITOVPYIKAOV KOl OIKOVOUIKOV

HETPOV OV TPOTEIVOVTAL Y10 TH AVCT TOL TPOPALATOGC.

e 'Eywve aloAdynon 1ov epyoreinv autdv pe Aot cuYKEKPILEVE KPLTpLa, OTTWG M
TEPPAAAOVTIKT) TOVG OMOTEAECUATIKOTNTO, 1] OUKOVOUIKT TOVG OTOd0TIKOTNTA, 1)

TOPOYT] KIVITPOV Y10 TEXVOAOYIKT OAAYT) KO 1) TPOKTIKY] EPOPLOYY| TOVG.

o Xyedbotnke €vo HEAAOVTIKO KOVOVIOTIKO TAGICLO Yol TIG EKTOUTES OepiV TOV

Bepuroknmiov amd ™ d1ebvr vautiMa oty mepoyn g Mecoyeiov.

o IIpaypatomomOnke extetopévn €pevva  (TOGOTIKY] -  OTOTIOTIKY) €
gpotquatorddyn, o detypor 773 vOuTIMOK®V  EMYEPNCEOY  TOL
dpaotnponowvvtor ctov EAAadKo ydpo, péoa amd v omoia, e&nydnoav, yo
TPOTN QOPL, CLUTEPACUATO CYETIKA HE TOV TPOTO TOL AVIWETOTILEL N
vavTidlokn Poounyovia, ovowotikd 1 EAAnvikn vavtiuwokn Propnyovio, v

vioBétnon TV JPOP®Y  TPOTEWOUEVOV  TEYVIKAOV, AEITOVPYIKOV KoL
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OIKOVOLUKAV  €PYOAEl®V Yo TOV TEPOPWOUO TOV EKTOUTOV  0OEPI®V  TOL

Beppoknmiov amd TV GTOAO TNG.

7.1 Zuumepaopata Epgvvag Tediov

2mv mopovoa SatpiPr), TaPOLGIAcTKOY Kot avaAvdnkov to Pactkd teXvIKd,
AELITOVPYIKE KO OYOPOKEVIPIKA WETPO. TOV TPOTEIVOVTIOL YO TOV TEPLOPICUO TMV
exkmoundv aepimv tov Bgppoknmiov omd ta mAoio Kot mo cvykekppéva, (1) to
Yyedwaotikd Agiktn Evepyesiaxng Amodotikotntog (EEDI), (2) to Zyédio Evepyetaxd.
Amodotikng  Awoyeipiong tov IThoiov (SEEMP) kor 10  Agwwovpykd Asgiktn
Evepyelaxng Anodotikdttog (EEOI), (3) to debvi po6po 610 vouTiAakd Kavoio (a
global levy scheme on marine bunker fuel) xor (4) 10 vovtiMokd cHoTnua

ayopoanminciog dikatmpdtov ekmoundv (METS).

Méoa and v €peuva poc, aStoloynonkoy to TAEOVEKTNUATO KOl 01 AOVVOLIES
evog 01eBvolc @OpOL GTO VOVTIMOKO KOOGIHO Kol €VOG VOLTIMOKOD GUGTHIOTOG
OYOPOUTOANGING SIKAIOUATOV EKTOUTMOV OEPIOV TOL BEPUOKNTION, MG OIKOVOLUK®Y
epyoareimv mov Ba pmropovoay va GLUPBAAALOVY GTOV TEPLOPICUO TMV EKTOUTMV AePi®V
Tov Beppoknmiov and ™ 01ebv vautidia. H a&loddynon twv Vo pétpov £yve péca
amd TPEIC SUPOPETIKEG OTTIKEG YOVieS: (o) TNV owovopkr Oempia yio Tig EMTEPIKES
owkovoies, (B) To anoTEAEGUATA OO TNV TPOKTIKN EPAPUOYT TOV dVO UETPOV KL GE
dAlovg PBrounyovikovg toueic, 6mov £xovv NN vioBetnBel Ko (Y) TIC ATOWYEIS KO TIG
O0TAGELS TNG VOLTIMOKNG Blopnyoviag amévavtlt 6to 0V0 aVTE OTKOVOUIKE epyareio.
Xpnowonoinca, nione, &vo EVOEIKTIKO TOPAOELYL Y10 VO, GUYKPIV® TV OTKOVOMIKT

QOO0 TIKOTNTA TOV PETPOV OVTMV.

ATO 0WKOVOLIKT Aoy, LILAPYEL Hio LOKPA GLETNON OVOPOPIKA LLE TOL GYETIKA
TAEOVEKTNLOTO TOV TYLOAOYIOK®V GE GYEOT e EKEIVO TOV TOGOTIKMV HETPMV Y10 TNV
£0MTEPIKELON TOV EEMTEPIKOV KOGTOVS KOl TNV MiTELEN NG HelmONG TV EKTOUTMOV
aepiov tov Bgppoxnmiov. ‘Eva chotmua eumopiog ekmopumdv — €va VouTiMokd
oUOTNUO EUTOPIOG OKOUMUATOV EKTOUTAOV Y0 TOV VOUTIMOKO KAGSO - glvar éva
moootiko epyaieio mov kafopilel To GLVOAKS EMIMESO TOV EKTOUTAOV (TOGOTNTA) KoL
EMUTPENEL TN dKOUavoT TS TWNS.  Avtifeta, €vag eOpog KOVGiov — &vag pOpog

0TO VOUTIMOKO KOOUGIHO - givan éva tiwoloyiaxo epyoieio mov Kabopilel Tig Tés,
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EVAD TO EMIMEDO EKMOUMMDV EMTPEMETOL VO, OOPEPEL AVAAOYO LE TNV OIKOVOUIKT
dpactnpomra. Av vrobécm 6T dev vrhpyel dopHopd Kol OTL TOGO O EAEYKTIKOG
UNYOVIopog, 660 Kot m vautidakn Blopnyavia sivor e&icov amotelecpatikoi oty
TPpOoGapUoYn o€ aotadelg cuvOnKeg ™G ayopdc, N kKaAvTEPN emAoyT e€aptdrtor amd
mv evaiohncio Tov KOGTOLG TNG UEIMONG TV EKTOUMMOV GE GUYKPION HE TNV
evatcnoio tov oeélovg (ot {nuiec oto Khipa mov £yovv amogevybel pe TOLG

KOVOVIGHOVG) OTOV TO EMIMEOO TOV EAEYYOV TOV EKTOUTADOV TOIKIAEL.

ATO TV TPOKTIKY EQOPUOYN TOV OVO OIKOVOUIKAOV epyoleiwv o€ GAAOLG
Bounyovikodg topeilg, évag  @O6poc  Kovoipov  givor  wePPaAAovIKG O
OMOTEAECUOTIKOC OE OYEON HE £vO GUOTNUO EUTOPIOG EKTOUTAOV OEPIOV  TOV
Oepuoxnmiov. To mAeovéEKTNUO TNG OMOTEAEGUOTIKOTNTOS TOL (POPOVL KOVGIHOV
TPOEPYETOL OO TO YEYOVOS OTL O POPOC OVTATOKPIVETAL KOADTEPO OTIS OIKVILAVGELG
TOL KOGTOVG EMTLYYAVOVTAG EVO LOKPOTPOBEGHO GTOYO Y10 TIG EKTOUTES aepi®V TOV
Oepuoxnmiov oe avtiBeon pe €va ovotua eumopiog exmoundv, to omoio BEtet
OLYKEKPIUEVOL OPplol EKTOUTMV Yo TIG Propmyoavieg kdbe ypdvo ywpic va AapPavet
VoYM T0 KOGTOG TNG HEIMONG TOV EKTOUTOV TOL UTOPEL Vo SIUPEPEL ONUAVTIKG
peta&y tov etdv. Kot avtd eottiog tov EmmESOV TG 0IKOVOKNG OpacTnPLOTNTOC,
™G OWBecUOTNTAG VEOV  TEXVOAOYLOV YOUNAOTEP®Y EKTOUTOV AvOpoko Kot

SpOPp®V ALV TapayOVIOV.

Me v epapuoyn €vog eOpov GToL OPLKTE KOVGIUM, Ol Propmyavie Ba Exovv
KivTpo Yo T pEl®OoN NG TOCOTNTAG TOV EKTOUTMV 0EPi®V TOV Bgppoknmiov mov
EKTEUTOVY OKOUN TEPICGOTEPO, OTOV TO KOGTOG €VOC TETOOL EYYEPNUATOS €lvol
OYETIKA YapuNAO, evd Ba tefvouv va avordfovv AyOTEPES UEIDGEIS TOV EKTOUTMV,
OToV 10 KOOTOG Yo KAtL T€To10 Oa givon og Wwaitepa vynAd enineda. Avtibeta, Eva
GUOTNLO EUTOPIOG EKTOUTMOV OTOLTEL TNV TNPTNOT TOV ETNCIOV OVAOTATOV OPi®dV GTIG
exmounég aepimv Tov Beppoknmion, aveEapTnTa 0md T0 KOGTOG TOV GLVETAYETOL ALTO,
xopic va enoeelodvior ot Propnyavies and younAov KOGTOLS gvkaipieg mov Oa
UTTOPOVGAV VO 001 YNCOVY GTN HEIMON TOV EKTOUTOV aepimv Tov Beppoxnmiov pe éva

TO OMOTEAEGLLATIKO TPOTO.

2g 0TL AQOpPd GTNV TPOKTIKY EPAPLOYN TV 0V0 OIKOVOUIK®OV epYOLEi®V Yo T
pelmon TV EKToUTAOV aepimv Tov Beppoknmiov, £vag eOPOS KOWGIHoL ivat ToAD mo

€0KOAO VoL EQAPHOCTEL 0O Eva GOGTNLO EUTTOPIOG EKTOUTMV, UG KOl 1 TAEOYNQlo
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TOV EUTAEKOUEVOV Prounyovidv £xel NON PapUOGEL KATOW0 «E1006» Qpopoioying Kot
évag pOpog Kowoipov Bo pmopohoe vo «yTIoTED TAV® GTNV LILAPYOVLGO dOUN OF
avtifeon pe TV €QAPUOYN EVOC GUOTNUOTOG EUTOPING EKTOUTMV TOV B0l ATOITOVCE
mOavadg po véa dtokntikny vrodour. Emimiéov, n epoappoyn evoc eOpov Kowcipov
Bo amottoboe onuAvVTIKG YOUNAOTEPO KOGTOG €KKIVNONG, GE OCULYKPION HE €va
oUOTNUO EUTTOPIOG EKTOUT®V, 6T0 omoio Ba mpémel va kabopiotel n Paocwkn ypopun

TOV «IGTOPIKOVY SIKAOUATOV HESO OO ol LoKPE S1od1kacioL.

Xe 0Tl aQopd OTIG OMOYES KOL OTIS OTOCELS TNG VOLTIAMOKNAG Propmyoviog
OTEVOVTL GTO, OTKOVOUIKE €PYOAEID Yl0L TOV TEPIOPIGUO TOV EKTOUTOV AEPI®V TOV
Oepuoknmiov amd to mwAoio, ot EAAnvikég vovtimokég etoupeieg, ot omoieg
CUUUETELYOY OV €pevva, Ociyvouv Hio [IKPN TPOTiUNGN yw €vo @OpO GTO
VOLTIMOKO KOOGUO GE GYECN LE £VO VOLTIMOKO GUGTNUO yOPOTMOANGIOG EKTTOUTDOV
o€ OTL aQopd otV TEPPAALOVTIKY] TOVG OTOTEAECUOTIKOTNTO Yo TN HElmon TV
EKTOUTTAOV agpiv Tov Beppoknmiov amd ) vovtikic. Av Kot Kovéva amd To Svo avTd
epyoreio 0ev Bempeiton pio KoAn AOom yio ™) VOuTIAlokY Bopnyovia, o ¢opog
Kavoiuov  alloloyeitor WS Evo.  UECO  TOMTIKNG TOAD TO  OTOTEAEGUATIKO

TEPLPALLOVTIKG o EVO. TOTTHUO EUTOPIOS EKTOUTOV.

To evdeKTIKO TOPAOEYIO GTNV AVTIICTOYN EVOTNTO, TO OTO10 TEPAaUPAveL o
OUYKPION TNG OTKOVOMIKNG OOO0TIKOTNTOS €VOG O1EBVOVE @OpPOL OTO VALTIAMOKO
KOOGIUO KOl €VOC VOUTIALKOD GUGTHUOTOSC OYOPOTMOANGIOG SIKAIWUATOV EKTTOUTDV
oepiov  Tov  Ogpuoxmmiov,  emaAnbevel,  emiong, TO  MAEOVEKTNMO NG
OTOTEAEGULOTIKOTNTOG €VOG (OPOL Yo TN UEIMON TOV VOLTIMOKAOV EKTOUTDOV
dto&ewdiov tov avBpaxa, Kupiwg Ady® ™¢ gveMElag TOv TPOCSPEPEL TO EPYOAEID LT

og avtifeon e TNV AyOPOT®ANGIN EKTOUTMV.

Agdopévov tov yeyovotog 0Tt 0 IMO emkevipdvel TAEOV T OOVAEWL TOV GTNV
avantoén evOog owovoutkov egpyaieiov, to omoio Oa pmopovoe va cupPdAet
OO TEAEGLOTIKEL, TOPAAANAO LLE TV VIOBETNGT OTOOVINTOTE TEXVIKOD 1) AEITOLPYIKOD
pétpov, o1 peiwon Tov ekmoundv aepiov tov Beppoknmiov amd T vavTiAio Kat,
poAg tov lodAo tov 2011 emrevyOnke 1 GLUEOVIK YO TNV VIOYPEDTIKY EQAUPLOYN
evog EEDI kot evog EEOI amd ta mhoia, o amoteAéopata e £pevvas mopovctdlovv
wWwitepo evolaPépov, Hwg kot Bo umopovoav vo @OTIGouV KAmoleg TTLYXES TOL

npoPAnuatog Kot va  ovuPdiovv ot ovlfmnon yw Vv vobétmon evig
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TEPPOALOVTIKE OTOTELEGUATIKOV KOl OKOVOUIKE amodotikov MBI yuo ™ pO6uon

TOV EKTOUTAOV oepimv Tov Bepuoknmiov amd ™ debvn vavtidia.

[IpaypatomomOnke pio eKTETAUEVT EUTEIPIKN EPELVA (TOGOTIKY| - GTUTIOTIKT]) LE
epotNUaToAdYln, o€ detypo 773 vouTIMOKOV EMEPNoEDV (TO OCOVOAO T®V
VOUTIMOK®OV — ETYEPNCE®Y  TOV  dPAcTNPOTOovVTAL oTov  EAAASIKO  yMpPo).
EWwotepa, péoa amd 1N ovykekpyévn €pevvo, eENydnocov yuo mpadty Qopd
CUUTEPACUATO GYETIKA UE TOV TPOTO TOL OVTIHETOMILEL M| VavTIAMaK: Propmyovia,
oVGLoTIKE 1| EAAN VK vavtihokn Bopunyavia, mov £xel Tpdtiotn 0€on ToyKosuing,
mv  vioBémon TV  SEOp®V  TPOTEWVOUEVOV  TEYVIKOV, AETOVPYIKOV Kol
OTKOVOUIKAOV EPYOAEIDV Y100 TOV TEPLOPICUO TMOV EKTOUTOV aepi®mV ToV Beppoknmiov

amnd Tov 6TOAO NG,

Ta egvpnuota g mOGOTIKNG £pevvoc Ba umopovoav vo cvvoyisBodv ota

akoAovBa onueio:

1. Ot eMVikég VOUTIMOKEG ETOPEIEC EYOVV EVOL DYWHAO ETITEOO GVVEIONTOTOINGNG
TV Tpoomobeimy mov Kataforiioviar yia THV vioBétnan evos pvBuioTikod TAaiciov
VIO TIG EKTOUTES 0EPIWY Tov Bepuoknmiov omo ta mioia. To emimedo ovTO
emPePordvel To yeyovog OTL €YOuV OpPYICEL VO GUUUETEYOLV EVEPYA OTIG
ou(NTNOELS OYETIKA HE TIG HELMOEIS TMOV VOVTIANK®OV EKTOUTOV OEPIOV TOL

Oepuoxnmiov, KaboTOVTAG TIG LEPOS TNG ATLEVTAS TOVG,

2. Av kot 0o IMO mpotiucrar ge oti apopd oTovs o1ebvels opyoviauoig, ot omoiol Ha
TPETEL VO, COUUETEYODY. OTH YGPOLH TOMTIKNG OYETIKG, UE TIC EKTOUTES OEPIWV TOV
Oepuoknrmiov amo to mAolo, o1 EAMVIKEG VOLTIMOKEG €TOpEiec eivonl uérpia
IKOVOTOINUEVES e TV TPO0O0 TOv Exel onuelwlel amd TOovV 0pYovIGUO YW, TIG

ekmounég aepiwv Tov Beppoknmiov and ™ vouTidia.

3. 'Eva peydro pépog g eMnvikng vautiMokng Bopunyoviag eivan eoikeimuévo pe
10 Aertovpyiko Asixtny Evepyeioxng Anodotikotnrag (EEOI) yia ta mhoia. Avtd 10
YEYOVOS OMOOEIKVVEL £VOL TPONYUEVO EMIMESO TEPPAAAOVTIKNG EVNUEPMONG Yol
TOVG KOVOVIGHOVG 7OV GTOYXEVOLV GTN UEIMOT TOV EKTOUTOV OEPIOV TOV

Oeppoxnmiov amd ta whoia.

4. Metald 1ov SeopOV UNYAVICUAOV Y10 TN UEIMOT TOV EKTOUTMOV OEPI®V TOL

Oepuoknmiov amd To MAoio MOV TMOPOVOIAlOVIOL GTNV AVAALGY, Ol EAANVIKECG
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VOVTIAMOKEG eTapeieg delyvouv uia ueyain mpotiunon yio v viobétnon evog EEDI
i T0. véa TAolo. @G UIOG TEPIPAILOVTIKG - OTOTEAECUOTIKNG TOMTIKHG e
duvaTOHTNTO HEIMONG TOV EKTOUTAOV OEPI®V TOV BgpUoknTiov amd TN VauTAia
Koy, ovtifeta, o ueyddn omodokiuacio S TPog TNV TEPIPOALovTikn
anoteleouatikotnta evog ETS. "Evag 01e0vig pOpo¢ 610 vanTiAlokd Koo dgv
Bempeiton por koA AOon yia T VouTiAloK] Bropmnyavic, ov Kot EKTIHOTOL ™G EVa
HEGO TOMTIKNG TOAD 7o TEPPAALOVTIKA OTOTEAEGUOTIKO GE OYECT ME €va

GUOTNLOL OYOPOTTOANGIOG EKTOUTADV.

5. 'Eva peydho pépog g EAMNVIKNG vauTiMokng Plopnyaviag Exel Oetikn dmown yio.
v ovarroén evos EEOI yia ta whoio kon Bewpel 6TL 1) ¥p1om vOg TETO10V OEiKTN
elval amapaitnTn ywo ) 0€6monN VO AmOTEAECUATIKOD LEGOV Y10, TN HEIMOT TV

EKTTOUTAOV 0EPi®mV TOV Beppoknmiov amd Ta TAoio.

6. H xopio aviovyioc TOV EAMVIKOV VOLTIAMOK®OV ETUPEWDV ©OF TPOG T
TPOTEWVOUEVO LETPO, YO TN HEIMON TOV EKTOUTOV 0EPi®V TOV Bgproknmiov amd
Ta TAOT0, OPOPA GTO YEYOVOS OTL 1 epapuoyn tovg Bo. Exel opvnTiKy ETIOPOCH TT0

AEITOVPYIKO KOOTOG.

7. Avoeopikd pe éva 01ebviy Opo 6TO VOLTIMOKO KOG, LITAPYEL [ TPOCHETN
avnovyio yw TG OpVNTIKEG EMITMOOE Tov B €xel 10 UETPO avLTO GTOV
OVTOYOVIGHOV HETAED TOV VOVTIAMOK®V ETAIPLOV KAUODG Kol GTOV ovTOy®VIGUO

HETOED TNG VALTIAMOG Kot GAA®DV LEC®V LETOPOPAG.

8. Ot eA\nvikég vavtiMakég etapeieg eivon meneopéveg ot évags EEDI ya ta véa
whoia Oo. mpowOnaer tny Epevvo. kou ovomTuéy 6€ OAOKANPO TO VOLTIMOKO TOUEN
Kot o Mtav apketd edxolo vo. Asitovpynoer/cpopuooctei.  AvtiBeta, vmdpyet
avnovyia 0tL éva ETS Oa nrav moid mbovo va mopafioctel ko1 wopdlinio dev Oa
nTow €0K0AO Vo epaprooTel, VD évag oedviic popog ato voutiliokd kovoyo Oa
nrav evkolo va. Acitovpynoel, orra oev Oo. mpowbodoe kabolov v Epevvo ko

averToén GTO VOLTIMOKO TOUED.

Ye OTL aeopd oTIG JPOPEG UETAED TOV VOLTIMOKADV ETOPELOY SLOPOPETIKOV
pey€Boug 1 SopopeTikng NAkiog 6TOAOL, TO, EVPNUATA TNG EPEVVES LOG UTOPOVY V.

ovvoytsBovv ota e&ng:
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1. O1 ueydleg EIANVIKEG VODTILIOKES ETOIPEIES EYOVV UEYOAVTEPY TEPIPALLOVTIKN
EVIIUEPWON O GYETH UE TIS HIKPES KOL YVOPILOVV TEPIGGATEPO TIC TPOOTAOEIEG TTOV
€YOVV GUVTEAESTEL Y10 TNV LIOBETNON £VOC KAVOVIGTIKOD TAGTOL Yo TN peimon
TOV EKTOUTOV 0epimv tov Beppoknmiov and to mhoia. "Evag mboavog Adyog Oa
pumopovce va givar 1 VapEN TEPICGOTEP®V TOPWV, KATAUEPIGUOV TNG EPYACING
Kol peyoAvtepng  eEedikevong otg  peydieg  etapeiec, Omov  vmdpyovv
OGUYKEKPIUEVOL TUNUOTO, TTOL 0aoYOoAOLVTOL pe T mepParrovtikd OEpota og

avtifeon pe Tig uKkpoTeEPES eTANPEiES.

2. Méoa and TIg amavINoelg Tov deiyuatog, €ida OTL Ol TEPIGGOTEPEG VAVTIMOKES
etaipeieg, avecaptnta amd to usyedog tovg: (o) lvon opketad Ostikés avapopika e
v anoteiecuotikotyto evos EEDI yia tov mepropiopd tov ekmoundv agpiov tov
Bepupoxnmiov omd ta mhoia, (B) eivor modd apvptikéc we mpog éva vavtilioko
obotnua ayoparwinoiog ekmournv, eve (Y) Gewpodv ot évag o1ebviie popog ato
VOUTIAIOKO KODOYO OEV OTOTEAET KoAN Abon yio ty vavtilio. Qo61dG0, UTOP® Vi
TOPATNPNO® Lo S1POPE GTN GTACT TOV ETAPEI®V ovaAoyo pe 0 pEYeBog Toug.
Ta otoyeio delyvouv OTL o1 ueydles etoupeies eivor mo Oetikés ws mPog v

OTOTEAEGUATIKOTNTO OAWV TV EPYAAEIV G€ TyéoN UE TIC UIKPOTEPES.

3. Tooo o1 pikpotepes 000 kou o1 ueyores Ellnvikés voavtilioxés etoipeies
TIOTEDOVY 0TI TO AEITOVPYIKO TOVG KOOTOS OO0, eMNPEOTTEl OPVHTIKG OO THV
viobétnon omorovONTOTE UETPOD YIOL TOV TEPLOPICUO TOV EKTOUTOV OEPI®V TOL
Oepuoxnmiov amd tao MAoio. H cvvipumtiky] mAicioyneio ToV ETUPEIOV TIGTEVEL
o0t évag EEDI Oa ernpéole 1o Aertovpyixo tovg kootog apvhtikd oe ueydro fabuo.
O mo mBavog Adyog vopilm 0Tt etvan 1 avaykm vioBEtong véag teyvoloyiog Tov

GUVETAYETOL 1] EPUPLOYT| TOV LETPOL OV TOD.

4. Ot anavtnoelg Tov eToupeidv detyvouv kabapd 6Tt to péyeddg tovg oyetiletan
LE TIS OmOWELS TOVG Yo TNV ovaykaldtnta viobétong evoc EEOL 1 6. H épevva
£0e1Ee 011 10 67% TV UEYGAWV ELnvikwv vavtiliokmv etaipeimv Oswpel 0T1 Evag
EEOI omotelel ovaiootiky mpoimolson yio. v vioOétnon evog omoteieouatikod
gpyoteion Yo T Helwon TV eKTOUT®V aepiov tov Beppoknmiov and ta mAoia,
eV TO TOGOOTO avTO ayyiCer ol to 40% yio Tig [ikpOTepes etaupeics Pe €val
piKpd TOGOOTO TV ETAPEIDV avTdV vo motevel 01t o EEOI dgv ypedleton

KaOoAov.
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5. O1 ueydles vootiliokés etoipeleg maTevovy 0Tl Ho amoxtodoay GVLYKPITIKO
mAeovérTnuo, VI0OETOVTOG EOEAOVTIKG, KOTTOI0 UETPO TIPV OVTO KATOOTEL OECUEVTIKO
amd tovg Olebvelg opyoaviopoOs, eva o1 uIKpOTEPES ETAUPEIES JElYVOLY Vva. un
ovuuepilovrar v 010, amoyyn. Evog mBoavog Adyog gival o yeyovog OTL Yo TIC
peydieg etaupeieg etvar mo onuavTiko va Exovv pid TEPPOALOVTIKA PIAKY EKOVaL
oe oyxéon pHe TNV &oOva oL OId0VV GTOVG VOLAWMTEG (EOIKOTEPO  GTOVLG
YPOVOVAVAMTES), YU OLTO KoL EYOVV KOAVTEPN YVOON TV TEPPAALOVTIKMDV
nmudtov, oAAd Kol Ol OTOTNGES TOV QOPTOTOV - "mehatdv" umopel va
dpépouv avaroya pe to péyebog g etopeiog. AAAog Adyoc pumopet va eivar o
yeYovOG OTL Ol UEYOAES VOVTIAMOKES €TOUPEiEG £XOVV UEYOADTEPO GUVIEAEGTN
Bapvmntoag o¢ mpog Vv mepPariroviikny emPdpovven mov TpokaAovy arm' §,TL o1
UIKPOTEPEG KO TPETEL VAL KATOPAAAOVY pLEYOADTEPT TPOCSTAOELL Y10 VO LEIDOGOVY

v emPdpovvon ovtn, aAAd Kot vo BEATIOCOVY THY TEPPAALOVTIKT TOVG EIKOVOL.

6. AAo evdlopépov otolyeio €ival OTL 01 TEPIGGOTEPEG VOVTIMOKES ETOIPEIECS,
aveldaptnta omo v nlikia tov otélov tovg: (o) eival apketa OeTikés avapopikad ue
v aroteieouatikotnra evog EEDI yia tov mepiopiouo twv exmourav aepicwv tov
Oepuroknmiov omd to. whoia, (B) eivar moAD opvnTikéS w¢ TPOS Eva VOVTIAIOKO
obotnua ayoparwinoiog exkmourwy, eve (Y) Gewpodv ot évag 01ebviic popog ato

VOOTIALOKO KODOLLO OEV TOTELEL KOAN ADoN Yio. TH VovTIAia.

7. Ta otoyeion TG Epevvag deiyvouy KabBapd OTL 01 VaVTIAIOKES ETOLPEIES TOV EYOVV
VEDTEPO OTOLO TIOTELOVY 0Tl low¢S Bo OTOKTODGOY GUYKPITIKO TAEOVEKTHUO
vioBetwvrog ebeloviikd komolo HUETPO TPV OTO KOTAOGTEL OECUELTIKO OO TOVG
debveic opyaviopovg (010tt Ba eiyov mpotiunomn omd TOLVG VOLAW®TES), Ve o1
ETOUPEIES UE TOALOTEPO. TAOTO, OElyvovy vou un avuuepilovror v oo amoyn. To
57% TV ETUPEUDY TOV £YOVV VEDTEPO GTOAO amdvinoay BeTiKd, EVEO T0 TOGOGTO
avtd QTavel PoAc to 22% yw T1g etatpeiec pe mhola dvo tov 15 gt@v. ‘Evag
mBavoc Adyog etvar To yeyovog OTL Yl TiG £TopEies e VEDTEPO GTOAO TTOV EYOLV
viofetnoel mo cLyypovn TEYVOAOYiD E€ivol MO ONUAVTIKO Vo, €(OLV i

TePPAALOVTIKA UMK eOVa KaBOTL 0V TO TO EMTPENEL 1 TEXVOAOYIML.

8. Oco a@popd o115 dEOpEg MOV TAPATNPOVVTOL UETAED TOV ETAIPEIDV OV
peTaépouv d1apopeTikd €idog poptiov, ot EAAnvikég vavtimakég etopeieg mov

&xouv de€apevomhold Kot TAOINL  UETOQOPES EUTOPELHOTOKIPOTIOV  €YouV
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ueyorvtepn  mePPAALOVTIKY  evnuépwon kot yvopilovv  TEPIGGOTEPO  TIG
TPOoTAbeleC MOV £€YOVV GUVTIEAESTEL Yoo TNV vOBETNON €VOG KOVOVIGTIKO
mAociov ylo T HEIMON TOV EKTOUTOV aepimV Tov Begppoknmiov amd to mAoia.
"Evag mBavdog Adyog Ba pmopovoe va gival to yeyovog OTL O ETOPEIES TOV £YOVV
deapevomiolo vrdyovtar oM o€ €va "avotTpd"” KavovIoTIKO TANIGLO oL E)YEL
vwobetnoet o IMO ed0d ko dexaetieg kol givor E0IKEIOUEVES LE TNV EQPAPLOYN
oebvav puOuotikdv  dwraéewv.  Oco apopd o HETOPOPA
eumopevpotokiPotiov, ovtd 10 €100¢ HETAPOPHS TPAYUATOTOEITOL GE YEVIKEG
YPOUUES amd eToupeieg pe mAoio vedTtePNG MAKiKG, Ol omoieg £yovv pio O
TePPOAAOVTIKO OUMKT) OoTAOT o€ oyxéon Me etaipeieg mov  €yovv  mAoia

peyaAOTEPN G NAKiaG.

Téhoc, ot EAMMvikég vavtimakég etaipeieg mov €ovv de&apevomiotlo kol mhoia
LETOPOPAS EUTOPEVHOTOKIPOTIOV MoTEVOVV OTL i0MG O OTOKTOVGUV CLYKPITIKO
mAeovéKTNUo vwobetdvtag €Beloviikd KAmOw UHETPO TPV avTO  KATOOTEL
deoeVTIKO 0md TOVG O1EBVEIC OpYaVIGHOVGS, VD 01 €Tapeieg pe TAoio LETAPOPEg
YOOV Enpovd Kot yeVikoh @optiov, KaB®OG Kol TO PUUOVAKA OElyvouv Vo pn
ovppepilovion v 01 amoyn. ‘Evog mbavdog Adyog Ba pmopovoe va elval to
yeyovog OTL ol etaipeieg mov €yovv OeEOUEVOTAOLNL TPOKOAOLY UEYUAVTEPT
nepParioviikn emiPdpovon am' 4, TL Ol €TOPEIEG TOL OPACTNPIOTOOVVTIOL GE
GAAOVG KAAOOVG TNG VOuTIMOG Kol TPEMEL Vo KOTABAAAOVY  peyoAvTEPT
TPOGTAOELD Y10 VO LEIDGOVY TNV EMPAPLVON OLTH, 0AAL Kot Vo, BEATIOGOVY TNV
TePPUAAOVTIK] TOVG  EIKOVOL. Ov  etoupeleg pe mAolo  UETOPOPAS
eumopevpatokiPotiov eivor oe YEVIKEG YPOUUES eTOpeieg pe mAOloL veMTEPNG
NAiag, ot omoieg evolPEPOVTOL TEPICGOTEPO VO EYOLV U0 TEPPAAAOVTIKA
QUMKT €KOVOL GE GYéom He etopeieg mov €yovv mhoio peyaAdtepng nAkiog, aAld

AVTILETOTILOVY Kot LEYOADTEPES ATOLTIGELS OO TOVS POPTMOTEG - "TEAATES" TOVG.

Ta amotedéopato ™ épevvag avtng avtikatontpilovy v TePPAALOVTIKY|

CUUTEPUPOPE. KOL TIG TPOKTIKEG GYETIKO LE TIG VOLTIMOKES EKTOUTEG OEPi®V TOL

Beppoxnmiov evOc avtimpoowrevTIKOD 1EPODS TNG EAMANVIKNG VOLTIAOKTG Propnyaviag,

pog Kot To detypo meptiapfavel vautiokég etatpeieg doupdpwv peyedav, ot omoieg

GUUUETEYOVV GE 018popovS TopElS TNG VauTIAaknG Popnyaviag. Aoapfdavovtoag voyn

10 péyebog Ko TN onuocion TS EAANVIKNG VOUTIMOKNG Blopmyoviog 6to medio g
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debvoig vavtidog, To amoTeAEGHOTA TNG £PEVVAG VTG TOPOLGIALOVY GHUEPO LLOL
waitepn onpacia, pog kot o propodoav va avaivBovv mepottépm kot vo Anedodv
VIOYN Y. TNV EMTELEN TNG GULUUOPPMOONG TNG VOLTIAMOKNG Propnyoviog pe
OTOLOONTTOTE UEAAOVTIKE TEYVIKA, AEITOVPYIKA 1 OWKOVOUIKA epyaAeio Yo TN peiwon

TOV VOLTIMOKOV EKTOUTAOV aEPiV ToV Beppoknmiov.

7.2 ZUPUTEPACUATA TG EPEVVAG AVAPOPLKA HE VX HEAAOVTIKO KAVOVIOTIKO
TAQIOL0 Yl TIS VOUTIAMOKEG eKTOUTEG Slo&eldiov Tou AvBpaka oTnv
TepLoy” s Meooyeiov

H épevva eotidiobnke otov TPocsdIopiopd TV EEMTEPIKMOY OIKOVOUIDV OO TO
mAoio TOV CLUPAAALOVY GTNV KAUOTIKT OAAOYT] KO GTHV TOPOVGINCT) TG EPEVVITIKTG
dovAeldg mov €xel mpayuatomoinfel pEYPL ONUEPE. YO TNV OVTIUETONICN TOL
TPOPALOTOG GTO VOUTIAKO Y®po. Me Bdor tnv EpELVNTIKN aVTY] SOVAELL TAV® GTOL
Kpurnplo wov o mpémel va TANPOl 0mO0GONTOTE PUNYOVIGHOS voBetnBel Yoo TV
OVTILETOTION TOV EKTOUT®OV aepiwv Tov Beppoknmiov ond ta whoia, avardoaue Eva
HEALOVTIKO pUOOTIKO TAAIGIO Y100 TIG VALTIMOKEG EKTOUTEG d10&e1diov Tov dvBpaKa
otV mepoyn ™ Mecoyeiov, Aapupdvovtog mivia vToyn To WOHTEPO YEOYPOPIKA
KOl EUTOPIKA YOPAKTNPIOTIKA TS TEPOYNS. T cCUUTEPAGUATO AVOPOPIKA LE TO
KOVOVIOTIKO avtd mAaicto ywoo v Mecsoyelo Odiocco Oo umopovoov va

cvvoyicBovv ota akOAovOa:

1. H emPoAin omo1ovdmote unyavicpob Kl v ETAEYEL Y10l TN LEIMOT) TOV EKTOUTOV
dro&ediov tov dvBpoka amd ™ vouTidio amd to Mpdvia e Mecsoyeiov Ba mpémet
va gival ovdétepn o OTL aopd o onpaic Tov TA0IOL Kol vo aoKeitan gite pécw
0V €AEYYOV TOL KpdTovg Tov Aéva (Port State Control) ywo ta mhoia pe EEvn
onpaia, ite péow g Aoiknong tov kpdrtovg g onuaiog yw to TAoio TOv
eumintovv otV €6vikn dwoodocio. Avtd onuaivel OTL Ta TOPAKTIO KPATN TNG
Mecoyeiov Ba mpénet va v100eTGOVY OAOL TO KAVOVIGTIKO TAAIG10 Yo Tl TAOiaL,
pog kot gtvon tar 191 To KpATN AVTA TOV ACKOVV TV  OMOKAEIGTIKY dKo0d0Gia
otoug Mpéveg tovg. H ovpopovia yio v epappoyn evog kowvod puBUicTiko
TAGIOV Y10 TIC VOUTIMOKEG ekTOpUTéEG dro&ediov Tov dvBpaxa etvor eanpetikd
dvoKoAN Y TV meployn TS Mecoyeiov, KaB®G amattel T GLUUETOYN KPATDOV

ov Pplokovial Ge TPELG OPOPETIKEG NTEIPOVS, ACKOVV EVIEANDS JPOPETIKES
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OIKOVOLUKEG TTOMTIKES KOl £XOVV OLOPOPETIKES VOOTPOTHIEG KOl OTAGELS OMEVOVTL

ota TePPaAAoVTIKA OEpaTa.

[Mpaxtikd, n epapproyn voc vauTIMOKOoD GLGTNHOTOS OYOPOUTOANGIOG EKTOUTMOV
aepiov Tov Beppoknmiov otn Meodysio onuaiver 6Tt 1 advvopio Tapddoong
OIKAOUATOV  AVAAOY®V TOV EKTOUTOV TV TAOTwV, Oa £xel oG amotélecua TV
amoyOpeELON 6TA TAOIO VO KaTamAéovy o€ Apdvio g Mecoyeiov. 210 mAaiclo
eVOG POPOV GTO VOLTIMOKO KOVGILO, TO GUVOAO TOV TOANCE®V VOVTIAIUK®OV
Kovoipov omv meploy] ¢ Meooyeiov Oa mpémer vo poporoyeiton pe éva
dedopévo emimedo @OPov ava TOVO KALGiHov mov ypnowomoleitat.  Evog
vroypewtikdég EEDI 1§ EEOI ywo ta mhoia B amontogtl to mhoia va mAnpodv, 1
aKOun kol va vrepPaivovy, £va EAAYIGTO OXEOOTIKO 1 AELTOVPYIKO TPOHTLITO
EVEPYEWKNG  OOJOTIKOTNTAG OTNV TocoTtNnto. o01oéewiov tov dvBpaxa mov
exméumovv ava tovopid. Ta mhoio wov dev mAnpovv Vv omaitnon ovtn Oa

TpEMEL AOYIKA va "amokAelotovv" amd Ta Apdvia g Mecoyeiov.

O O0moCONTOTE UNYOVIGHOS YO TN HEIWON TOV VOUTIMOK®V EKTOUTMOV
do&ewdiov Tov AvOpaka TPEMEL Vo Eival 0VOETEPOC Yoo OAOL TOL KPATN KO TIG
Katnyopieg mloimv, €161 dote va egorelpbei n mbavomta mapafioong kou
SL0PPONG EKTOUTMV, OAAGL KO VO, Ammo@eVYOel 1 Lel®OT TNG AVIOY®VICTIKOTNTOG
TOV TAOIOV 7OV GULUUOPPOVOVTOL HE TOLG Kovoviopovs.  Omolodnmote
KOVOVIOTIKO TAOIC10 EQUPUOCTEL OE TEPIPEPEIOKO EMIMEDD, ONAMON UOVO GTNV
wepoyn ™G Mecoyeiov, o pmopovoe gukoAo va amoeevyfel pe 1t ypnon
EVEPYEWOKA  OmOJOTIKOTEPWV TAOI®Y &viOg TG Meocoyeiov kot Aydtepo
OmOOOTIKOV TAOIOV £E® amd TN CLYKEKPWEVN TEPLOYN... ALTO Oa umopovoe
emiong va. odnynoet ce ovemBouNTec oTPEPADCES NG Oyopds, MG Kot Ot
mloloktteg Ba mpotywovoav AGideg Boldooleg Oladpopés, Omov dev B
VTOKEWVTOL GE OUTEG TG OVoTNPES pubuicels oe OTL APOPA OTIC EKTOUTES

dro&ediov Tov avOpaxa and to mAoin Tovg.

‘Eva emruympévo kavovieTikd TAAIco Yo TIG VOUTIMOKEG EKTOUTEG 010E€101{0V
0V GvOpaxa otV mepoyn s Mecoyeiov Oa mpémel va Tapéyet woyvpd KivnTpa
Y10 TOVG TAOTOKTHTEG VO TO VIOBETNCOVY, T.Y. AV AVTO AVTAUEIPEL TNV EvePyELlKN
amod0TIKOTNTO KOl OLEAVEL TO KOGTOG TMV PLTOVIAOV OV EKTEUTOVV O10EEId10

oV GvOpaxa. Ot pumavtég Ba Exovv éva KivTpo Vo LELDCOLV TIG EKTOUTEG OGO
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TO 0PLOKO KOGTOG TNG HEIMONG TOV EKTOUTMV €IVl LIKPOTEPO A0 TO POPO TTOV

Bo TANp®GoVVY Yo KEOe emmpdsOeTn HOVAIQ EKTTOUTNC.

H amotedespatikdtra vog kavovioTikob mhosiov Ba avéavet v n mbavotnta
«GOAMNYNCY, KOODS Kot T0 KOGTOC TNG U GLUUOPP®ONG givol apKeTd peydro.
Av10 amortel po koA AEITovpyict TOL GLGTHUATOS OVOPOPAS, TapaKoAoVONONG
Kol gmaAnfevong, émov ta mhoia o eival oe Béom va mapéyovv To KATAAANAL
EYYPOQU KOl TGTOTOMTIKG G OTO100NTOTE EAEYYO TOL KpATovg Tov Mpéva (Port

State Control) amodeikvbovtog 6Tt akoAovHovV TOVE KAVOVIGHOVG.

‘Eva amd 1o mo onpoavtikd xapakmpiotikd mov B amattovce £vo KovovIeTIKO
TAiG10 Yo TN HEIMON TOV EKTOUTAOV aEPiV TOL Beppoknmiov and ta TAoia 61N
Meooyelo givon n gveMéio Tov Y100 TPOGAPUOYES TOL 1010V TOV GUOTHUOTOG OTIG
véeg mANpoeopieg N TIg oAAaYEG Yevikng moMtikns.  H adénon tg cvvorkig
dpaoTNPOTNTAG TOV TAOI®MVY, 1N Omoie AVAIEVETOL KOTO TO ETOUEVO YPOVIOL LETE
Vv Kpion, 1660 €k10¢ 060 Kot péca ot Mecsoyetlo, Ba 0onyNoel 6 TEPAUTEP®
EKTOUTESG S10EE1010V TOV AvOpaka amd Tig BOALCOIEG LETAPOPES GTNV TTEPLOYN KO
10 KovovioTikd miaicto mov Bo vioBetnBel Bo mpémer va eivar oe Béom va

aKoAoVONoEL TaL VEQ OEOOUEVOL.

7.3 ZUUTIEPACUATA TNG £PEVVAG AVAPOPLKA PE TNV EBEAOVTIKY EQAPUOYN

Touv Aettovpywkov Aeixtn Evepyelakng Amodotikotntag (EEOI) améd pa

EAANViKY) VOUTIALOKT) ETOUPELOL

H épevva pog mepthappavet pio perétn nepintwong (case study) pog EAAnvikng

VOVTIAOKNG €Tatpeiag, 1 onoio NTav 1N Tp®dTN Taykocspimg mov €0ece Ge epapuoyn

eberovikd tov EEOI og mévte vedtevkTa A0l TG, TPV Ol GYETIKES OEGUEVTIKEG

aropdacels AneBovv and tov IMO kot vioBenBovv oamd to kpdrtn pEAN NG

Evponaikng 'Evoong. H epoppoyn tov EEOI mpoceéper €va  cuykpliikod

TAEOVEKTNLO, GTT] VOUTIAMOKT £TOUPEiaL Yoo pio GEPE omd AOYoug:

1. Me mv eBehoviikn epappoyn tov EEOI, n etopeio avty amodeucviel
OE0EVON TNG OTNV TPOCTOCiK TOL TEPPAALOVTOG KOl GUUPAAAEL ONUOVTIKA

OTN UEAAOVTIKY] EVPElDl EQPAPUOYN TOV AEITOVPYIKOV OEIKTN EVEPYELNKNG
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amodoTkOTNTOC. O Aetovpyikos deiktng amotedel éva TPAOTO P oXETIKA
pe ™ pérpnon tov ekmoundv CO2 and 1 debv vavtidio kot Bewpeitor og
éva TPp®TO oToLYElo TNG OEoUNG HETPOV Yo TNV EMTEVEN NG TEAIKAS UeiwanS

TV exkmourcv CO2 amd T VOuTIMa.

2. Me mv gpoppoyn tov ce mEvte mAolo TOv 6TOAOL TG etaipeing, o EEOI
EMTPETEL P10 GVYKPIOT) TOV SEIKTMOV TV TAOIWV, YEYOVOG TO 0010 ovaLEVETOUL
VO OTOTEAEGEL TO VOGO Y10 VO KOTAGTOVV GAPEIS KOl S10pOVEIS 01 S10pOPES
TNV KOTAVAAMOT KALGipmy yuo kabe mhoio ko tunpa taéwiov. Me Bdon ta
otoyeio  avtd, o1 vovtMokég —emyepnoelg  Bo umopovoav  va
ypnoortomasoovy pwo. "Avaivorn Aedopévov tov Aegiktn CO2" @dote va
HELOCOVV TO KOOTOG TWV KOVLGIL®MV TOVS, UG KOU TO TPAOTO Prua yo
Beltiotomoinon g KatavOA®ONG KOLGIH®V Tov TAoiov eivar (o) M
a&loAOYNOoN NG EVEPYEWIKNG OMOJOTIKOTNTAG TV Kovoiuwv kor (B) 1M

SePEHVNON TOV OUTIOV TNG ATPOGIOKNTNG KOTOVAADGNS KOAVGIHOV.

3. Idwitepn onuacio £xel To YEYOVOS OTL 1 £TOUPELD OEV YPELAGTNKE VO TPOPel
o€ 0mo100NTTOTE EMUTPOGHETO KOGTOG Yoo TV €@appoynq tov EEOI ota mhoia
™ms. H vwobétmon 1ov ocvykekpyévov JSeiktn yuoo TV KoTOypoen Tng
EVEPYEWKNG OmOS00NG TV TAOIOV £yve GOUQOVO HE TNV E€QOPUOYN KOl
OAMOV JEIKTOV KOl aKOAOVONGE TO KUPLOL CTOLKEI TOV OVOYVOPIGUEVOV
TPOTOUT®V (TOV GYEAACUO, TNV LAOTOINOT KOl AELTOVPYia, TOV EAEYYO KoL TIG
O10pHMTIKEG EVEPYELEC KOL TNV £MAVEEETACT TOV GYESOGLOV atd TN O101knoMn).
To amoteAéopato amd TV TOPAKOAOVONON Kol TIC LETPNCEIS KATAYPAPOVTOL

KOl 0vapEPOVTOL 0T O101KN o1 TNG ETOPELNG 0O TOV TAOTOPYO.

H mepintoon g eAnvikig vautiMakng etoipeiag mov €yl B€cel 6e eQopuroyn
tov EEOI og mévte vedtevkta mholo TG, mPWV Ol GYETIKEG OEGUEVTIKEG ATOPAGELS
MeBovv and tov IMO kot ektelecToVV amd ta kpdtn péAN g Evponaikng Evmong,
napovcstalel Wlaitepo evolapépov kKabdg Katéyel Myetikn 6éom oty amdKTnon
extetapévng eumelpiog pe ) pebodoroyia tov dgiktn CO2. H eumepio avtn Oa ftav
YPNOUN Y10 TIG VOLTIAMOKES ETAPEIEG KOl TOL KPATT oMuaiog 6Ty TPooTtddeld Toug va

BEATIOCOLV TNV EVEPYELNKT] OTOSOTIKOTNTA TOV GTOAOV TOVG.
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Abstract

One of the most urgent environmental problems facing the shipping industry today is the
reduction of greenhouse gas emissions (GHG) from its operations and the possible cost-effective ways
in which this reduction could be accomplished. While shipping is the most energy-efficient mode of
transport, the fact that marine industry has not yet been included in any regional or international
convention for the reduction of maritime GHG emissions, in contrast to land-based industries and the
growth of the international fleet have resulted in the increase of its participation to global GHG
emissions. In order to offset increasing GHG emissions from shipping, various technical and
operational measures have been proposed as well as market-based instruments for the achievement of
the compliance of marine industry with these measures.

The scope of this paper is to investigate the levels of environmental awareness of the Greek
shipping companies and their views and practices on proposed operational and market-based
instruments for the reduction of GHG emissions from their ships. A survey was carried out using a
questionnaire, distributed to Greek shipping companies of different sizes, which are involved in
different segments of the marine industry so that the survey’s results represent a large part of the Greek
shipping company but also reveal the different environmental attitudes and practices on maritime GHG
emissions among the shipping companies. Given the size and the importance of the Greek shipping
industry in the international maritime field, this paper’s results present a special significance as they
could be further analyzed and taken into account for the achievement of the compliance of marine
industry with any future operational or market-based instruments for the reduction of maritime GHG
emissions.

Keywords:
Greenhouse Gas Emissions, shipping industry, environmental awareness.

14 Author for correspondence and presenting the paper

169


mailto:kgiziak@unipi.gr
mailto:stachri@unipi.gr

ENVIRONMENTAL AWARENESS AND PRACTICE CONCERNING
MARITIME AIR EMISSIONS: THE CASE OF THE GREEK SHIPPING
INDUSTRY

1. INTODUCTION

One of the greatest environmental threats facing the world today is climate
change because of its disastrous consequences to humanity from the increase of earth
temperature. According to the United Nations Framework Convention on Climate
Change (UNFCCC), definite effective measures need to be taken in order to stabilize
greenhouse gas concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system. The most important
step to this direction was the implementation of the Kyoto Protocol (1997), which sets
binding targets and mandatory limits on greenhouse gas emissions (GHG) for 37
industrialized countries and the European community in order to achieve the
reduction of their greenhouse gas emissions, containing also several enforcement
mechanisms. The most recent Copenhagen Accord (2009), which was drafted by
major developed countries (China, United States), though it is not legally binding,
recognizes that 'deep cuts in global emissions are required according to science' and
agrees cooperation in peaking (stopping from rising) global and national GHG
emissions ‘as soon as possible’.

International aviation and shipping though are the only greenhouse gas emitting
sectors which are not covered by the Kyoto Protocol or the Copenhagen Accord,
reportedly due to 'lack of reliable emission data and lack of an agreed approach for
defining responsibility by country' (SBSTA/INF.2 2005). It is worthwhile to mention
that shipping is the most energy-efficient and environmentally-friendly mode of
transport as it carries as much as 90 percent of world trade by volume but only
accounts for 10 percent of the transport sector emissions. Nevertheless, given the
growing concern of the international community on the 'deep reduction of global
GHG emissions' and the fact that the participation of shipping to global GHG
emissions has increased due to the lack of any regulation concerning its GHG
emissions - in contrast to land-based industries - and the growth of the international
fleet, it cannot be expected that the non-inclusion of shipping in any regional or
international convention for the reduction of maritime GHG emissions can continue
(Friedrich A. et al. 2007).

The regulation of GHG emissions from shipping was left to the International
Maritime Organization (IMO) and the Marine Environment Protection Committee
(MEPC), which has made substantive progress in developing a package of interim and
voluntary technical and operational measures to offset GHG emissions from shipping
as well as market-based instruments to provide incentives for the shipping industry to
comply with these measures (IMO A.963(23) 2003; MEPC 59/4 2009). A significant
step of the work of the MEPC for the reduction of maritime GHG emissions was the
development of some fundamental principles, which should serve as a basis for a
coherent and comprehensive future IMO framework for regulation of GHG emissions
from ships (MEPC 57/4 2008). This paper, based on the fundamental principles of
the MEPC for the regulation of GHG emissions from ships, presents a brief analysis
of some market-based instruments necessary for the achievement of the compliance of
marine industry with promising technology as well as operational measures which
could offset increasing emissions of GHG from shipping. It is obvious, though, that
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the further development of any technical, operational and market-based instruments
with GHG-reduction potential for international shipping should take into account the
views and practices of the shipping industry on proposed measures in order to achieve
their compliance with them.

The scope of this paper is to investigate the levels of environmental awareness of
the Greek shipping companies and their views and practices on proposed operational
and market-based instruments for the reduction of GHG emissions from their ships.
A survey was carried out using a questionnaire, distributed to Greek shipping
companies of different sizes, which are involved in different segments of the marine
industry so that the survey’s results represent a large part of the Greek shipping
industry but also reveal the different environmental attitudes and practices on
maritime GHG emissions among the shipping companies. Given the size and the
importance of the Greek shipping industry in the international maritime field, this
paper’s results present a special significance as they could be further analyzed and
taken into account for the achievement of the compliance of marine industry with any
future operational or market-based instruments for the reduction of maritime GHG
emissions.

2. METHODOLOGY

This survey is an attempt to write down the levels of environmental awareness of
the Greek shipping companies and their views and practices on proposed operational
and market-based instruments for the reduction of GHG emissions from their ships.
The survey was carried out during the first semester of 2009 and they are the first
results of our work, which are presented and analyzed in this paper. The
methodological tool used in this study was a questionnaire, which was filled in by the
directors of the Safety and Quality Departments or the DPAs of Greek shipping
companies. One hundred e-mails were sent out to shipping companies, asking them
to take a few moments and complete the questionnaire, which includes 15 questions.
The participants were previously contacted by phone and they were asked for their
specific post and experience in order to ensure that they are the suitable persons to fill
in this questionnaire.

The questionnaire was distributed to Greek shipping companies of different sizes,
which are involved in different segments of the marine industry so as to make
apparent the different environmental attitudes and practices on maritime GHG
emissions among the industry sectors but also be representative of the Greek shipping
industry as a whole. The survey focuses on five segments of the marine industry - dry
bulk, wet bulk, containers, general cargo and passenger transportation - given that
these industry segments include almost the whole deadweight of the Greek shipping
fleet.

The questionnaire is structured so as to provide us information on the profile of
the participant shipping companies (the industry segment in which they are involved,
the number of vessels that they own or manage, the average age of their fleet), their
environmental and regulatory awareness, their views on proposed measures for the
reduction of maritime GHG emissions and finally their practices concerning the GHG
emissions from their ships. This would theoretically give us some insight on what is
the profile of the companies, which demonstrate the highest levels of environmental
awareness but also whether the Greek shipping companies have started to actively
participate in the discussions concerning GHG emissions reductions, making them a
part of their agenda.
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Considering the variety of measures proposed for the reduction of GHG
emissions from ships and the fact that they could not all be developed in our survey,
the questionnaire is restricted to four measures with GHG-reduction potential for
international shipping:
the Energy Efficiency Design Index (technical measure),
the Energy Efficiency Operational Indicator (operational measure),

a Maritime Emission Trading Scheme (market-based instrument) and

a global levy scheme on marine bunker fuel (market-based instrument).

In the following section, there is a brief presentation and analysis of these measures
based on the degree that they fulfill the fundamental principles developed by the
MEPC for a coherent and comprehensive IMO framework for regulation of GHG
emissions from ships.

3. A BRIEF ANALYSIS OF SOME POLICY OPTIONS FOR THE
REDUCTION OF GHG EMISSIONS FROM SHIPPING

3.1. The Energy Efficiency Design Index

The technical policy options for reducing GHG emissions from shipping that
have been considered by MEPC aim at improving the energy efficiency of the fleet by
changes in design and are based on the Energy Efficiency Design Index (EEDI)
(MEPC 1/2 2008). Improved energy efficiency means that the same amount of useful
work is done using less energy, which also means that less fuel is burned and less
greenhouse gases are emitted. The development of the EEDI is an effort to exploit
this option to increase design efficiency.

The EEDI expresses the CO, efficiency of a ship in a well defined design
condition. Efficiency is, in this context, the ratio between the environmental cost and
the benefit for society:

_ Environmental cost

EEDI = . .
Benefit for society

where the environmental cost of shipping is its contribution to global warming
through emission of CO, from combustion of fossil fuel and the benefit for society is
the performed transport work, which generally is related to the cargo capacity
multiplied by the distance it has been carried. The unit for EEDI is grams of CO2 per
capacity-mile, where “capacity” is an expression of the cargo-carrying capacity
relevant to the cargo that the ship is designed to carry. For most ships, capacity will
be expressed as deadweight tonnage.

The EEDI provides, for each ship, a figure that expresses its design performance.
By collecting data on EEDI for a number of ships within a category, baselines that
express typical efficiencies of these ships can be established. Based on these
baselines (CO, indexes), a mandatory EEDI for new ships can be developed, which
would require them to meet a design CO, limit on the value of their EEDI that would
be set at a level below the baseline (MEPC 58/4/8 2008). All ships built after a
certain date would have to demonstrate that their EEDI is better than the target set on
the value of EEDI for new ships, a target which would be specific according to the
type and size of the ships. Consideration should be given, though, to the way the
EEDI will be implemented to the different ship types needing different correction
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factors and the way the design index will be verified as there might not be a Flag state
dedicated to the ship at the design stage.

The EEDI for new ships would serve as a fuel-efficiency tool at the design stage
of ships, enabling the fuel efficiency of different ship designs or a specific design with
different input such as design speed, choice of propeller or the use of waste heat
recovery systems, to be compared. It should be mentioned, though, that most
modifications of design, on which bases the improvement of the value of the EEDI of
ships, are primarily suitable for newbuildings. This means that the GHG emissions
reductions achieved by design-based improvements in energy efficiency will be slow,
due to the long service life expected for ships. Moreover, the baselines for the value
of the EEDI of ships, based on ship-type-specific parameters, could be initially
determined for seven different ship types and later possibly extended to other ship
types (MEPC 58/23 2008), which means that only 81% of the global total maritime
GHG emissions would be covered by the EEDI as this is the amount of emissions
corresponding to these seven ship types.

3.2. The Energy Efficiency Operational Indicator

Besides the technical policy options for reducing GHG emissions from ships,
improved energy efficiency of the fleet can also be achieved at the operational stage
by all ships. The MEPC has developed some operational policy options with GHG-
reduction potential for international shipping, which aim at improving the operational
efficiency of the fleet and are based on the use of the Energy Efficiency Operational
Indicator (EEOI) (MEPC/Circ.471 2005). The EEOI expresses the CO, efficiency
(i.e. the fuel efficiency) of a ship, i.e. the CO, emissions per unit of transport work and
it is calculated in the following way:

5,FC; x C
m

Carbon

x D

EEOI = cargo.i I (gram CO/tonne identical mile)

where FC; is the fuel consumption of a voyage or period, Ccarnon IS the carbon content
of the fuel used, mcargo,i IS the total payload carried during this voyage or period and D;
is the distance travelled for this voyage or period, meaning that the CO, emission
index is equal to the ratio of total fuel consumption of a voyage or period (FC;) x the
carbon content of the fuel used (Ccaron) / the total payload carried during this voyage
or period (Mergoi) X the distance travelled for this voyage or period. Fuel
consumption, FC, is defined as all fuel consumed at sea and in port for a voyage or
period by main and auxiliary engines including boilers and incinerators.

As the amount of CO, emitted from a ship is directly related to the consumption
of bunker fuel oil, the CO; indexing will provide useful information on a ship’s
performance with regard to fuel efficiency, enabling ship owners and operators to
evaluate the performance of their fleet with regard to CO, emissions. It is obvious
that, in contrast to the EEDI, the EEOI changes with operational conditions and it
may thus be calculated for each leg of a voyage and reported as a rolling average or
periodically.

In order to promote best practices for fuel-efficient operation of ships, ship
owners and operators can establish a Ship Efficiency Management Plan (SEMP),
which provides a possible mechanism for monitoring ship and fleet efficiency
performance over time and considering possible improvements in a structured
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fashion. The SEMP provides guidance on the way that the optimization of the
operational efficiency performance of the ships can be achieved through technical
details (MEPC 58/INF.7 2008), which include improved voyage planning, weather
routing, just in time arrival of vessels at ports, speed optimization and other
operational-based measures.

A mandatory requirement for a SEMP would imply that ships would be required
to document what is done to manage the operational efficiency of each ship, while the
mandatory use of the EEOI for monitoring performance could be part of this policy.
Implementation of the EEOI in an established environmental management system
should be performed in line with the implementation of any other chosen indicator
and follow the main elements of the recognized standards (planning, implementation
and operation, checking and corrective action, management review). Results from
monitoring and measurements could be reported to the management. A management
review may include the review of targets, objectives, and CO; index to establish the
continued suitability in light of changing environmental impact and concerns,
regulatory developments, organizational activity changes and changes in the
environment (MEPC 55/4 2006).

3.3 A Maritime Emission Trading Scheme

MEPC has also identified market-based instruments for reducing GHG emissions
from shipping, which address maritime emissions of CO: directly, in contrast to
technical and operational policy options, which aim at improving the design and
operational energy efficiency of the fleet. The development of a Maritime Emission
Trading Scheme (METS) is one of these market-based policy options (MEPC 58/4/19
2008; MEPC 58/4/25 2008).

Emissions trading in itself represents cooperation between two countries,
companies or organizations that have reduction commitments. Any company in a
country that has reduced its emissions below the determined commitment can sell its
surplus units to another company in a country that may find it more difficult to reduce
its emissions and meet its reduction commitment. The idea behind an emission
trading scheme is that if allowances can be bought and sold by participants in the
open market, then the overall cost of compliance with the Kyoto targets will be
restricted to a bare minimum (Patrick Criqui et al. 2000).

In order to operate an emission trading scheme in international shipping, there are
two options: either international shipping emissions should be included in national
emissions inventories or they should be included in the Protocol of Kyoto, outside the
assigned amounts of Annex | parties (under auspices of IMO or others). Because of
the existing difficulties in allocating shipping emissions to countries (Marintek et al.
2000) and the fact that international shipping should be dealt within a global
perspective due to its international character, the MEPC has adopted the second
option regarding the design of a METS. This means that a cap on global maritime
emissions should be established, based on historical emissions and an absolute target
for their reduction, according to the findings of the IPCC for the necessary global
emissions reductions in order to delay or avoid impacts on climate change (IPCC
2007) and ship owners would have to buy emission allowances to cover their
emissions.

The METS should be open for trade with other emission trading schemes as this
would enable the shipping sector to buy allowances from other sectors, which can
reduce their emissions at a lower price compared to the abatement costs in the
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shipping sector. As the cap would apply to global maritime transport, it seems logical
that it should be established by an appropriate international organization.

However, this option presents problems in practical implementation. The cap on
global maritime emissions would have to be negotiated with the parties to the Kyoto
Protocol, which would imply rather complicated negotiations: if this cap includes only
the ships registered in Annex | countries, there would be an incentive to register ships
in non-Annex | countries instead. This option would also require difficult
negotiations on the distribution of allowances among ship owners.

3.4 A Global Levy Scheme on marine bunker fuel

Another market-based instrument, developed by MEPC in order to achieve GHG
emission reductions from ships, includes the design of an international compensation
fund (ICF), based on a global levy on marine bunkers (MEPC 56/4/9 2007; MEPC
57/4/4 2007, MEPC 58/4/22 2008). Under this scheme, all ships engaged in
international voyages would be subjected to a bunker levy established at a given cost
level per ton of fuel bunkered. The levy should apply to all marine fuels, taking due
account of different emission factors and could either be paid by the ships, by the
suppliers of bunker fuel or by oil refiners (GHG-WG 1/5/1 2009). The levy would be
channeled to an International Maritime GHG Emission Fund, while clear guidelines
for the specific use of this fund would be set, ex. funding Research and Development
(R&D) in shipping or funding of an IMO Technical Cooperation programme to
improve the efficiency of the world fleet.

A carbon charge on bunker fuels would increase fuel costs for the vessels, which
are in many cases a large proportion of shipping costs and therefore play an important
role in the decisions of ship builders and owners. Since emissions of CO, are directly
connected to fuel consumption, carbon charges will give ship owners increased
incentives to reduce fuel use and emissions (Marc Chupca 2004). This effect is
confirmed by historical data, which show that bunker fuel demand indeed responds to
changes in bunker fuel price (Marintek et al. 2000). A carbon charge on bunker fuels
might reduce bunker demand and associated CO,-emissions through energy efficiency
improvements in ship engines and ship design, changes in operating practices
including load factors, routing and sailing speeds and various other measures (OECD
et al. 1997).

However, there are several obstacles for the implementation of a carbon charge
on bunker fuels. 1t would be necessary to reach an agreement between countries on
implementing such a charge and even if a levy scheme only involved a small number
of countries, it would be important for them to negotiate a range of issues with non-
participating countries. The negotiations would need to address issues such as the
point of application of the charge, the question of which party/organization would be
responsible for collecting and disbursing the proceeds of the charge, and the question
of distributing the revenue among various purposes. Moreover, unless implemented
globally, bunker charges can be readily evaded. If they apply in a limited number of
counties only, evasion will depend on the location of the ports where bunkers can be
tanked free of carbon charge and on the costs of fuel transport versus the level of the
charge.

4. PRESENTATION AND ANALYSIS OF RESULTS
After a brief analysis of the technical, operational and market-based policy
options for the reduction of GHG emissions from ships, which are included in our
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survey, we come to the presentation and the results of our research work. Our sample
includes 35 Greek shipping companies of various sizes and industry segments.

4.1 The companies profile

The industry segments in which are involved the maritime companies
participating in our survey are the dry bulkers (55% of the sample), the tankers (73%),
the containerships (9%) and the general cargo carriers (9%), while the average
number of vessels that these companies own or manage is 15 vessels and ranges
between 1 and 42 vessels. As far as the average age of their fleet is concerned, 33%
of the companies own or manage vessels from 1 to 5 years old, 50% own vessels from
5 to 10 years old and only 17% of the participating companies own vessels from 10 to
15 years old.

4.2 Environmental and regulatory awareness

In order to obtain a general image of their environmental awareness, the
participants were asked of their awareness on the efforts made for the adoption of a
regulatory framework concerning GHG emissions from ships. 83% of the participants
answered that they know very well the efforts made for the adoption of a regulatory
framework concerning GHG emissions from ships, while 17% stated that they know
there have been efforts on this subject but they don't know much about it. This large
percentage verifies the fact that the Greek shipping companies have started to
actively participate in the discussions concerning GHG emissions reductions, making
them a part of their agenda.

Regarding the bodies/organizations, which should be involved in policy making
concerning GHG emissions from ships, according to the views of the participants,
IMO comes first (100%), E.U. occupies the second place (33%) and UNFCCC the
third place (17%). The predominance of IMO in the companies attitude as the most
"suitable” organization for the regulation of maritime GHG emissions is significant.

In order to evaluate the companies attitude towards these international bodies, the
participants were asked whether they are satisfied with the regulatory progress made
on GHG emissions from ships by the IMO and the E.U. As we can see in the
following figure, the participants seem moderately satisfied with the progress made by
these two international bodies and they also seem more satisfied with the progress
made by the E.U. than the IMO. Only 8% of the companies are very satisfied with the
regulatory progress made on maritime GHG emissions by the IMO, while this
percentage is much higher for the E.U. 42% of the participants are moderately
satisfied with the progress made by both international bodies. The percentage of the
companies not much satisfied with the regulatory progress made on GHG emissions
from ships by the IMO is 33%, while this percentage for the E.U. is 25%. A possible
explanation could be the fact that the companies expectations towards IMO for the
development of a regulatory framework concerning GHG emissions from ships are
much higher than those towards E.U.

Figure 1

Satisfaction with the regulatory progress made on GHG emissions from ships by the
IMO and the E.E.
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In order to evaluate if the participant companies closely follow events
concerning the regulation of GHG emissions from ships, they were asked whether
they are familiar with the EEOI for ships. The fact that 67% of the participants
answered positively, 25% moderately and only 8% negatively demonstrates an
advanced level of regulatory awareness concerning the reduction of GHG emissions
from ships.

4.3 Views on proposed policies

The participant companies were asked several questions on proposed technical,
operational and market-based instruments for the reduction of GHG emissions from
ships so that a clear image of their views on these policies can be shaped. Firstly, the
participants were asked to evaluate three policy options - a global levy scheme on
marine bunkers, an ETS and an EEDI for new ships - regarding their environmental
effectiveness for the reduction of GHG emissions from shipping (Figure 2).

Figure 2

Evaluation of policy options regarding their environmental effectiveness for the
reduction of GHG emissions from shipping
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As we can see from the above figure, the participant companies show a great
preference for an EEDI for new ships as an environmentally effective policy option
for the reduction of GHG emissions from shipping and a great disapproval towards
the environmental effectiveness of an ETS. 25% of the sample considers that an
EEDI for new ships is an effective measure for the reduction of GHG emissions from
shipping, 58% believes that it would help to the right direction and only 8% considers
that it is not a good solution for shipping. In contrast, 58% of the participants
consider that an ETS is not a good solution for shipping, 17% believes that it is
ineffective and 25% considers that it would help. A global levy scheme on marine
bunkers is not considered a good solution for the shipping industry although it is
evaluated as a policy instrument much more environmentally effective than an ETS.
42% of the sample believes that a global levy scheme on marine bunkers is not a good
solution for shipping, 25% considers that it is an effective measure, 25% considers
that it is ineffective and 8% believes that it would help for the reduction of GHG
emissions from shipping.

Concerning the EEOI, 25% of the participants believe that an EEOI is definitely
necessary for the adoption of an effective policy instrument for the reduction of GHG
emissions from ships, 50% believe that it is probably necessary, 17% believe that it is
probably not necessary and 8% believe that it is not necessary at all. As we can also
see in the following figure, a large percentage of the participant companies has a
positive view on the development of an EEOI as an appropriate starting point for
reducing marine GHG emissions.

Figure 3
The necessity of an EEOI for the adoption of an effective policy instrument for the
reduction of GHG emissions from ships
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In order to identify the main worries of the shipping companies behind the
various policy options for the reduction of marine GHG emissions, the participants
were asked whether they think that these policy instruments would affect a)
competition among shipping companies, b) competition between shipping and other
transport modes and c) operational cost and whether these effects would be positive or
negative.

Figure 4
Possible effects of an EEDI for new ships
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M Competition among shipping companies
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[ The operational cost

Source: Authors

We can see from the above figure that, as far as the adoption of an EEDI is
concerned for the reduction of GHG emissions from ships, the main worry of the
participants concerns the negative effect of the implementation of the Index on the
operational cost. 67% of the sample considers that the adoption of an EEDI would
have a great negative effect on the operational cost, while 33% of the participants
believe that the operational cost would be moderately affected in a negative way. The
participant companies, in contrast, believe that the adoption of an EEDI for ships
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would affect competition among shipping companies as well as competition between
shipping and other transport modes in a positive way. 58% of the sample considers
that competition among shipping companies would be very much affected by the
implementation of an EEDI, 33% believes that it would be moderately affected and
8% considers that it would not be affected at all. As far as competition between
shipping and other transport modes is concerned, the participants consider that it
would be less affected by the adoption of an EEDI than competition among shipping
companies (42% of the sample considers that it would be moderately affected, 33%
that it would be very much affected and 25% that it would not at all be affected).

Figure 5
Possible effects of a global levy scheme on marine bunkers
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In the above figure, we can see that the main worry of the participant companies
regarding a global levy scheme on marine bunkers remains the negative effect of such
a scheme on the operational cost, which seems even more intense, but there is an
additional worry towards the negative effect of this scheme on competition between
shipping and other transport modes. 83% of the sample considers that a global levy
scheme would have a great negative effect on the operational cost, 8% considers that
it would have a moderate effect and 8% believes that it would not at all affect the
operational cost. As far as competition between shipping and other transport modes is
considered, 42% of the sample considers that it would be moderately affected by a
global levy scheme, 33% believes that it would be very much affected and 25% that it
would not at all be affected. The participants, in contrast, consider that a global levy
would affect competition among shipping companies in a positive way.

Concerning the establishment of an ETS for the reduction of GHG emissions
from ships, the participants were asked whether the consideration of the E.U. for the
inclusion of shipping in its ETS (EU-ETS) would be a step in the right direction as
well as the possible effects of such a policy option.

Figure 6
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Possible effects of the inclusion of the shipping industry in the EU-ETS

75%

58%

33%

25%

Very much Moderately Not at all

B Competition among shipping companies
B Competition between shipping and other transport modes
O The operational cost

Source: Authors

As we can see from the above figure, the main worry of the participants concerns
the negative effects that the inclusion of the shipping industry in the EU-ETS would
have on the operational cost, as 75% of the sample considers that the operational cost
would be very much affected in a negative way and 25% believes that this negative
effect would be moderate. Concerning competition among shipping companies and
competition between shipping and other transport modes, the participants believe that
they would be positively affected by the inclusion of the shipping industry in the EU-
ETS and this positive effect would be larger on competition among shipping
companies and moderate on competition between shipping and other transport modes.
42% of the sample considers that competition among shipping companies would be
affected very much, 33% that it would be affected moderately and 25% that it would
not at all be affected. Regarding competition between shipping and other transport
modes, 58% of the sample considers that the inclusion of the shipping industry in the
EU-ETS would affect it moderately, 33% not at all and only 8% very much.

In order to highlight the views of the participant companies towards more aspects
of the proposed policy options for the reduction of marine GHG emissions, they were
asked which measures for the reduction of GHG emissions from shipping a) promote
Research and Development (R&D) in the whole maritime sector, b) are easy to
operate/implement and c) are more probable to be violated. As we can see from the
following figure, the sample is confident that an EEDI for new ships would promote
R&D in the whole maritime sector (92%), while only 8% of the participants believe
that R&D could be promoted through an ETS. Concerning the easiness for
operation/implementation, 50% of the sample considers that a global levy on marine
bunkers would be easy to operate, while this percentage is 42% for an EEDI for new
ships and only 8% for an ETS. Regarding the probability of violation, we can observe
a great concern that an ETS would be probably violated (67%), while this concern
becomes smaller towards an EEDI for new ships (25%) and much smaller towards a
global levy on marine bunkers (8%).
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Figure 7
Evaluation of other aspects of the policy options for the reduction of GHG emissions
from shipping

Bl A global levy on marine bunkers @ An ETS B A CO2 Design Index for new ships

y

Promote R&D in the Are easy to Are more probable to
whole maritime operate/implement be violated
sector

Source: Authors

The participants were, finally, asked whether they think that their company would
acquire a competitive advantage adopting voluntarily a policy instrument for the
reduction of GHG emissions from its fleet before regulations have made it obligatory.
The participants don't seem very confident that the voluntary adoption of a policy
instrument with marine GHG emissions potential would give them a competitive
advantage as 33% of them answered positively, 33% that it would maybe give them
an advantage and 33% that they don't think so.

5. DISCUSSION AND CONCLUSIONS

Coming to the conclusions, we could not escape to mention that our survey is still
carried on and they are the early results of our research work, which are presented and
analyzed in this paper. Some trends, though, can be clearly identified towards the
levels of environmental awareness of the Greek shipping companies and their views
and practices on proposed technical, operational and market-based instruments for the
reduction of GHG emissions from their ships.

According to the findings, the Greek shipping companies have a high level of
awareness of the efforts made for the adoption of a regulatory framework concerning
GHG emissions from ships, which level verifies the fact that they have started to
actively participate in the discussions concerning GHG emissions reductions, making
them a part of their agenda. Although the IMO comes first regarding the international
bodies/organizations, which should be involved in policy making concerning GHG
emissions from ships, the Greek shipping companies seem moderately satisfied with
the regulatory progress made on marine GHG emissions by the organization. A large
part of the Greek shipping industry is familiar with the EEOI for ships, which
demonstrates an advanced level of regulatory awareness concerning the reduction of
GHG emissions from ships.
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Among the various policy options for the reduction of GHG emissions from ships
presented in this paper, the Greek shipping companies show a great preference for an
EEDI for new ships as an environmentally effective policy option with GHG
emissions reduction potential from shipping and a great disapproval towards the
environmental effectiveness of an ETS. A global levy scheme on marine bunkers is
not considered a good solution for the shipping industry although it is evaluated as a
policy instrument much more environmentally effective than an ETS. A large part of
the Greek shipping industry has a positive view on the development of an EEOI for
ships and considers that the use of such an index is probably necessary for the
adoption of an effective policy instrument for the reduction of GHG emissions from
ships.

The main worry of the Greek shipping companies towards the above measures for
the reduction of GHG emissions from ships concerns the fact that their
implementation would have a great negative effect on the operational cost. Regarding
a global levy scheme on marine bunkers, there is an additional worry towards the
negative effect of this scheme on competition between shipping and other transport
modes. On the other hand, the Greek shipping companies consider that competition
among shipping companies would be positively affected by the adoption of any of the
above policy options for the reduction of marine GHG emissions.

The Greek shipping companies seem confident that an EEDI for new ships would
promote R&D in the whole maritime sector and it would be easy enough to
operate/implement. In contrast, there is a great concern that an ETS would be
probably violated and it would not be easy to implement, while a global levy scheme
on marine bunkers would be easy to operate, but it would not at all promote R&D in
the maritime sector.

The results of this survey represent the environmental attitudes and practices on
maritime GHG emissions of a large part of the Greek shipping industry, as shipping
companies of different sizes, which are involved in different segments of the marine
industry are included. Given the size and the importance of the Greek shipping
industry in the international maritime field, this paper’s results present a special
significance as they could be further analyzed and taken into account for the
achievement of the compliance of marine industry with any future technical,
operational or market-based instruments for the reduction of maritime GHG
emissions.
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APPENDIX
Questionnaire

Companies profile
1. In which maritime segment is your company involved?
a) Dry bulkers

b) Tankers

c) Containerships

d) General cargo carriers
e) Passenger vessels

f) Other (......... )

2. Which is the number of vessels that your company own or manage?
3. Which is the average age of your company's fleet?
a) 1to 5 years old

b) 5 to 10 years old
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c) 10 to 15 years old
d) more than 15 years old
Environmental awareness and practice

It has been estimated that shipping is responsible for about 2% to 4% of the global
CO; emissions and about 20% of the total CO, emissions coming from the transport
sector. Are you aware of the regulatory framework concerning GHG emissions from
ships?

a) | know it very well

b) I know it exists but I don' t know much about it
c) Not at all

. Which of the following bodies you think that should be involved in policy making
concerning GHG emissions from ships?
a) IMO

b) European Union
¢) UNFCCC

d) No one

e) Other (........... )

. Are you satisfied with the regulatory progress made on GHG emissions from ships by
the IMO and the E.U.?
a) IMO

i) Very much
ii) Moderately
iii) Not so much
iv) Not at all
b) European Union (same answer options as 6.a)

. Are you familiar with the IMO CO, Operational Index;
a) Yes

b) Moderately
c) Not at all
Views on proposed policies

How would you evaluate the following policy instruments regarding their
environmental effectiveness for the reduction of GHG emissions from shipping?
a) A global levy scheme on marine bunkers

i) Effective
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i) 1t would help

iii) Not a good solution for shipping

iv) Ineffective
b) An Emission Trading Scheme (same answer options as 7.a)
c) A CO;, Design Index for new ships (same answer options as 7.a)
d) Other (.....ccvvee. )

9. European Union is considering the inclusion of shipping in its emission trading
scheme (EU-ETS), which has been in operation since 2005. Do you think that it
would be a step to the right direction for the reduction of GHG emissions from ships?
a) Yes, definitely

b) The idea is fine but it needs to be global, IMO should manage this
c) No, | disagree with any ETS

10. If shipping was included to the EU-ETS, do you think that this would affect:
a) The competition among shipping companies

i) Very much

i) Moderately

iii) Not at all

If so, this effect would be a) positive  b) negative

b) The competition between shipping and other transport modes (same answer options as
9.a)

c) The operational cost (same answer options as 9.a)

11. Do you think that a global levy on marine bunkers would affect:
a) The competition among shipping companies

i) Very much

i) Moderately

iii) Not at all

If so, this effect would be a) positive  b) negative

b) The competition between shipping and other transport modes (same answer options as
9.a)

c) The operational cost (same answer options as 9.a)

12. Do you think that the use of a CO, Operational Index is necessary for the adoption of
an effective policy instrument for the reduction of GHG emissions from ships?
a) Definitely
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13.

b) I guess so
c) Not necessarily
d) No

Do you think that the adoption of a CO; Design Index for new ships would affect:
a) The competition among shipping companies

i) Very much
i) Moderately
iii) Not at all

If so, this effect would be a) positive  b) negative

b) The competition between shipping and other transport modes (same answer options as

9.2)

c) The operational cost (same answer options as 9.a)

14.

15.

Which of the following measures for the reduction of GHG emissions from shipping,
do you think that:
a) Promote R&D in the whole maritime sector

i) A global levy on marine bunkers
i) AnETS
iii) A CO, Design Index for new ships
iv) Other (............. )
b) Are easy to operate/implement (same answer options as 14.a)
c) Are more probable to be violated (same answer options as 14.a)

Do you think that your company would acquire a competitive advantage adopting
voluntarily any measure for the reduction of GHG emissions from its fleet?
a) Sure

B) Maybe
v) Not really
d) Not at all.
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INTRODUCTION

During the last 5 years, there is a growing international concern towards maritime air
emissions. This concern could be attributed to the fact that the contribution of these
emissions to global anthropogenic emissions has significantly increased and it is expected to

continue rising in future, if no abatement measures are taken now.

In order to offset the negative effect of shipping to the environment, a regulatory policy
framework has already been adopted for maritime emissions, but only for those which are
classified as ‘local or regional’ pollutants. These concern only SO, and NOx. An important
step for the reduction of SO, emissions from ships was the adoption by the contracting
nations of the revised Annex VI of MARPOL 73/78 (Resolution MEPC.176/2008) drafted by
the International Maritime Organization (IMO). And this exclusively for some
environmentally sensitive areas like: Baltic Sea and North Sea, called by the way the ‘Sulphur

Emission Control Areas’- (SECAs). Within these areas, the ships are obliged to use fuel oil
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with specific low sulphur content™ or to use SO, scrubbers with equivalent emissions

reductions.

The effectiveness of the above specific measure has already been evident, as the
contribution of SO, emissions from ships of the SECAs in the European region, has decreased
in contrast to Mediterranean Sea, which is not yet, but we believe it would be, designated as

a SECA.

Although the international and European community has made some progress as far as the
reduction of local and regional air pollutants from ships is concerned, there is a complete
lack of any regulation for maritime CO, emissions. And this, despite the belief that these
seem to have a global impact on climatic change. International Aviation and Shipping are
the only greenhouse gases-emitting sectors, which are not covered by ‘Kyoto Protocol’ or
the ‘Copenhagen Accord’, 2009. Moreover, these sectors remain unreported due to 'lack of
reliable emission data’ and ‘lack of an agreed approach for defining responsibility by country'

(SBSTA/INF.2 2005)!

It is worthwhile to also mention that shipping is the most energy-efficient and
environmentally-friendly mode of transport, as it carries as much as 90% of world trade by
volume, but accounts only for 10% of transport sector emissions. Nevertheless, for a series
of reasons placed below, we estimate that Shipping sooner or later will be regulated for air
emissions worldwide, due mainly to: (1) the growing concern of the international community
on the 'deep reduction of global GHG/Green house gas emissions’ (Copenhagen Accord,
2009), (2) the fact that the participation of shipping to global GHG emissions has increased,
due mainly to lack of any regulation concerning its GHG emissions'®, and (3) the growth of
international fleet at least till end 2008. We reckon that it cannot be expected that the non-
inclusion of shipping in any regional or international convention for the reduction of

maritime GHG emissions can further continue (Friedrich et al, 2007).

¥ Maritime SO, emissions are directly related to sulphur content of fuel oil used for
ship’s engines.
'®In contrast to land-based industries.
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The regulation of GHG emissions from shipping was deposited on International Maritime
Organization (IMO) and on Marine Environment Protection Committee (MEPC). Who
developed not only a package of interim and voluntary technical and operational measures
to offset GHG emissions from shipping, but also market-based instruments to provide
incentives to shipping industry to comply with these measures (IMO A.963 (23) 2003; MEPC
59/4 2009).

A significant step of the work of MEPC for the reduction of maritime GHG emissions was the
development of some fundamental principles. These were destined to serve as a basis for a
coherent and a comprehensive future IMO framework for the regulation of GHG emissions
from ships (MEPC 57/4 2008). The global effect of CO2 emissions on climatic change as well
as the international character of shipping, indicate that the regulation framework for the
abatement of maritime CO, emissions, in our opinion, has to be implemented globally. This
means that sooner or later it will directly influence maritime transport also in the

Mediterranean Area, in which this paper has done some research.

AIM OF THE PAPER

This paper examines, therefore, (a) how a regulatory framework for the reduction of CO,
emissions from shipping could be developed - based on the fundamental principles of IMO -
and (b) the ways in which this framework would influence maritime transport flows and
logistics networks in an environmentally sensitive area such as the Mediterranean Sea
surrounded by many coastal nations of three continents. Our interest indeed has been
triggered from the fact that the CO, emissions from shipping in the Mediterranean area were
found to be 65 million tons (Concawe, 2007). This represents more than 30% of the total
maritime CO, emissions in the EU27! In addition, we must pay attention on the geographical
and commercial features of this specific area, which indeed turn Mediterranean into a
particularly interesting region to investigate future trends with respect to our international

good i.e. ‘Environment’.

ANALYSIS I: THE GEOGRAPHICAL AND COMMERCIAL CHARACTERISTICS OF
MEDITERRANEAN AREA
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(a) Introduction

The most important step, we believe, for a stabilization of GHG concentrations in the
atmosphere, and at a level that would prevent dangerous anthropogenic interference with
the climatic system, is the implementation of ‘Kyoto Protocol’ (1997). This can be done
through the ‘United Nations Framework Convention on Climate Change’ (UNFCCC), which
sets binding targets and mandatory limits on greenhouse gas emissions (GHG) not only for

the 37 industrialized countries, but also for the European community itself.

Under ‘Kyoto Protocol’, European Union has made the commitment to reduce its GHG
emissions by 8% by year 2012 compared to 1990. Although, by 2005 there has been a
decrease of 7.9% at the total GHG emissions in European Union, in the same period
emissions from transport sector increased by 26%! This represented 22% of the total GHG

emissions of European Union (European Environment Agency, 2008).

We have seen that the increased transport volumes have resulted in the growth of GHG
emissions, due also to the increased energy use in transport sector. This is a growth,
however, which prevents European Union from accomplishing its ‘Kyoto Protocol’
commitment. In order to achieve a reduction of GHG emissions from transport sector in

European Union, additional measures need to be taken, we believe.

These should focus on the coordination and optimal use of different modes of transport
according to their energy-efficiency, but also to concentrate on improvements of the

energy-efficiency of each transport mode.

(b) Mediterranean geography/characteristics

As this is known, the geographical position of the European Union provides an advantage for
the further development of maritime transport flows, as it has a coastline in excess of
67.000 kilometres and a network of inland waterways of about 25,000 km of which 12,000
km are part of the combined transport road network (COM (95) 0317 Final). These
conditions facilitate the transport of certain cargoes (mainly wet and dry bulk) by coastal
and sea—river vessels (Blonk, 1994). The fact that 60% to 70% of the industrial and

production centers of European Union are located within 150 — 200 kms from the coast,
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provides a commercial advantage for the further use of maritime transportation in the form

of Short sea shipping and river transportation.

As mentioned above, maritime transport is by far the most energy-efficient mode of
transport, as the transportation of goods and people by sea has lower carbon emissions per
ton/passenger-kilometer than other transport modes (Figure 1). However, as mentioned,
the increased participation of shipping to global GHG emissions, during the last years, due to
lack of any regulation concerning its GHG emissions and the growth of the international
fleet, have made obvious the need for the adoption of a regulatory framework concerning
maritime GHG emissions. More specifically, for the year 2005, the maritime emissions of
NOx, SO, and CO, in the Mediterranean area were estimated to reach the amounts of 1,45,
0,86 and 64,94 million tons, respectively (Concawe, 2007). We are almost certain about the
inclusion of shipping in a regional or international convention for the reduction of maritime

GHG emissions.

{Figure 1 here}
(b) Commercial aspects of Mediterranean Sea

As far as the Mediterranean Sea is concerned, it is worthwhile to mention that it is amongst
the world's busiest waterways, accounting for 10% of global shipping destined to it by vessel
deadweight. It is also a major transit area (2006). Around 10.000 vessels transited the
Mediterranean area en-route between non-Mediterranean ports in 2006. This emphasis of
shipping on 'transition' in the Mediterranean, in addition to the fact that seaborne trade
between States with coastlines borders (called Mediterranean littoral States) is relatively
underdeveloped"’ (Figure 2), indicate that the density of international ship traffic in the area
will increase. The most significant change in overall traffic patterns in the Mediterranean in
the coming years seems to be the development of export routes for crude oil from Caspian
region, which is currently shipped predominantly via Black Sea ports through the Bosporus.
This change is likely to result in a significant increase in the density of tanker deployment in
the eastern Mediterranean by over 20.000 voyages per year (Lloyd’s Marine Intelligence
Unit, 2008). To this we may add the fact that nearly 80% of vessels in transit via
Mediterranean, and between two non-Mediterranean ports, are registered under a non-

Mediterranean State flag. We believe that it becomes obvious that maritime CO, emissions

7 Representing only 18% of the total Mediterranean littoral States' trade.
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in the area should probably be dealt with through an international convention for the

reduction of maritime GHG emissions as soon as possible.

{Figure 2 here}

ANALYSIS II: A REGULATORY FRAMEWORK FOR THE REDUCTION OF GHG EMISSIONS FROM
SHIPS

(a) Introduction

In the light of the mandate given to IMO in the ‘Kyoto Protocol-1997’ to address the
limitation or reduction of GHG emissions from ships, the Marine Environment Protection
Committee (MEPC) agreed that a coherent and comprehensive future IMO regulatory

framework on GHG emissions from ships should be (MEPC 57/2008):

e Effective in the reduction of total global greenhouse gas emissions.
¢ Binding and equally applicable to all flag states in order to avoid evasion.
* Cost-effective.
e Capable to limit, or at least effectively minimize, competitive distortions.
* To be based on sustainable environmental development without penalizing global trade and its
growth.
* To be based on a goal-based approach and not to prescribe specific methods.
e To be supportive in promoting and facilitating technical innovation and R&D in the entire
shipping sector.
* To accommodate leading technologies in the field of energy efficiency, and, finally,

e practical, transparent, fraud-free and easy to administer.

(b) The basic principles against GHG
Based on the above basic principles for the adoption of an effective regulatory framework
for GHG emissions from shipping, various technical and operational measures as well as

market-based instruments have been developed in order to offset maritime GHG emissions.
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Considering the variety of measures proposed and the fact that they could not all be
analyzed in this paper, our analysis will be restricted to four possible regulation systems with

GHG-reduction potential for international shipping, as shown in Figure 3:

{Figure 3 here}

We will examine the above in turn i.e.:

> 1. The Energy Efficiency Design Index (a technical measure).
> 2. The Energy Efficiency Operational Indicator (an operational measure).
> 3. a Maritime Emission Trading Scheme (a market-based instrument), and,

> 4. a global levy scheme on marine (bunker) fuel (a too market-based

instrument).

(1) The Energy Efficiency Design Index

The technical policy options for reducing GHG emissions from shipping, which have been
considered by MEPC aim at improving the energy efficiency of the fleet by changes in ships’
design. These are based on the Energy Efficiency Design Index (EEDI) (MEPC 1/2 2008).
‘Improved energy efficiency’ we have when the same amount of useful work is done by
using less energy; this means that less fuel is burned and less greenhouse gases are emitted.
The development of the EEDI -defined below [1]- is an effort to exploit this option to

increase design efficiency.

EEDI expresses the CO, efficiency of a ship in a ‘well defined’ design condition. Efficiency is,
in this context, the ratio between the environmental cost and the benefit for society: [1]

Environmental cost

EEDI = " —,
Benefit for society

where: ‘environmental cost’ of shipping is its contribution to global warming through

emission of CO, from combustion of fossil fuel. Also ‘Benefit for society’ stands fer—the

distanece-ithas-been-—carried{e-g—nton-miles): for the transport work capacity of the vessel,

according to its type, size and design features. In general, The EEDI has a constant value that

will only be changed if the design is altered. The unit for EEDI is grams of CO2 per capacity-

mile, where “capacity” is an expression of the cargo-carrying capacity relevant to the cargo
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that the ship is designed to carry. For most ships, capacity will be expressed in deadweight

tonnage.

EEDI provides, for each ship, a figure that expresses its design performance. If we collect
data on EEDI for a number of ships within a category, then baselines that express typical
efficiencies of these ships can be established. Based on these baselines (CO, indices), a
mandatory EEDI for new ships can be developed. This would require them to meet a design
CO; limit on the value of their EEDI that would be set at a level below the baseline (MEPC
58/4/8 2008).

All ships built after a certain date would have to demonstrate that their EEDI is better than
the ‘target’ set on the value of EEDI for new ships, a target which should be specific
according to the type and size of the ships. Consideration should be given, though, to the
way the EEDI will be implemented to the different ship types needing different correction
factors, and the way the design index will be verified. This is so as there might not be a Flag
state dedicated to the ship at the design stage. Different correction factors means that the
ship-type-specific parameters of various ship types and sizes should be taken under
consideration before the ‘baseline’ value of EEDI for these vessels is determined
(MEPC.1/Circ. 681, 2009). The verification process of the EEDI value of ships consists a
rather complicated issue, which should be divided in two ‘stages’. The first phase of the
verification process should be limited to a data examination of input parameters to check
compliance with the EEDI requirements before proceeding with the construction of the
vessel and the second phase should include sea trials verification to formally verify the ship’s

EEDI (Sames, 2009).

The implementation of the EEDI for ships will be probably assigned to the International
Association of Classification Societies (IACS), as the Classification Societies are the
appropriate agencies for the certification of technical maritime safety and environmental
issues. Germanischer Lloyd (GL) - the German Classification Society - has already conducted
the first-ever EEDI certification for a large containership, establishing a ‘technical file’ for the
vessel, which summarizes all relevant technical data and documents the calculation
procedure towards the final EEDI value (Sames, 2010). The EEDI for new ships would

obviously serve as a fuel-efficiency tool at the design stage of ships. This will enable us to see
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the fuel efficiency of different ship designs, or a specific design, with different inputs such as:

design speed, choice of propeller or the use of waste heat recovery systems and compare.

It should be mentioned, though, that most modifications of design, on which the
improvement of the value of the EEDI of ships will be based, are primarily suitable for new-
buildings. This means that the reductions in GHG emissions that can be achieved by design-
based improvements in energy efficiency will be slow, due to the long expected service life
of ships. Moreover, the baselines for the value of the EEDI of ships, based on ship-type-
specific parameters, could be initially determined for only 7 different ship types and later
possibly extended to other ship types (MEPC 58/23 2008). This means that only 81% of the
global total maritime GHG emissions would be covered by the EEDI as this is the amount of

emissions corresponding to those seven ship types.

(2) The Energy Efficiency Operational Indicator
Besides the technical policy options for reducing GHG emissions from ships, improved
energy efficiency of the fleet can also be achieved at the operational stage by all ships. The
MEPC has developed some operational policy options with GHG-reduction potential for
international shipping. These aim at improving the operational efficiency of the fleet, and
are based on the use of the Energy Efficiency Operational Indicator (EEOI) (MEPC/Circ.471
2005), defined below [2]. The EEOI expresses the CO, efficiency (i.e. the fuel efficiency) of a

ship, i.e. the CO, emissions per unit of transport work. This is calculated as follows:

5,FC; x C
I,m

Carbon

XDL

EEOI = cargo.i [2] (gram COy/tonne identical mile),

where: (1) FC; , is the fuel consumption in a voyage or in a period, (2) Ccarbon , is the carbon
content of the fuel used, (3) Mg, , is the total payload carried during a voyage or a period
and (4) D;is the distance travelled for a voyage or a period. Thus the CO, emission index is
equal to the ratio of total fuel consumption of a voyage or a period (FC;) times the carbon
content of the fuel used (Ccapon) divided by the total payload carried during a voyage or a
period (Meargo,i) times the distance travelled for a voyage or a period. Fuel consumption, FC,
is defined as all fuel consumed at sea and in port for a voyage or period, by main and

auxiliary engines including boilers and incinerators.
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As the amount of CO, emitted from a ship is directly related to the consumption of bunker
fuel oil, the CO, index will provide useful information on a ship’s performance with regard to
fuel efficiency. This will enable ship owners and operators to evaluate the performance of
their fleet with regard to CO, emissions. It is obvious that, in contrast to the EEDI, the EEOI
changes with operational conditions and it may thus be calculated for each leg of a voyage

and reported either as a rolling average or periodically.

In order to promote best practices for fuel-efficient operation of ships, ship owners and
operators can establish a Ship Efficiency Management Plan (SEMP). This provides a possible
mechanism for monitoring ship and fleet efficiency performance over time and considering
possible improvements in a structured fashion. The SEMP provides guidance on the way that
the optimization of the operational efficiency performance of the ships can be achieved
through technical details (MEPC 58/INF.7 2008). These include improved voyage planning,
weather routing, just in time arrival of vessels at ports, speed optimization and other

operational-based measures.

A mandatory requirement for a SEMP would imply that ships would be required to
document what is done to manage the operational efficiency of each ship, while the
mandatory use of the EEOI for monitoring performance could be part of this policy.
Implementation of the EEOI in an established environmental management system should be
performed in line with the implementation of any other chosen indicator. Next, one can
follow the main elements of the recognized standards (planning, implementation and
operation, checking and corrective action, management review). Results from monitoring
and measurements should be reported to management. A management review may include
the review of targets, objectives, and CO, index, to establish the continued suitability in light
of changing environmental impacts and concerns, regulatory developments, organizational

activity changes, and changes in the environment (MEPC 55/4 2006).

(3) A ‘Maritime Emission Trading Scheme’- METS
MEPC has also identified market-based instruments for reducing GHG emissions from
shipping, which address maritime emissions of CO2 directly. These are in contrast to

technical and operational policy options, which aim at improving the design and operational
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energy efficiency of the fleet. The development of a ‘Maritime Emission Trading Scheme’
(METS) is one of these market-based policy options (MEPC 58/4/19 2008; MEPC 58/4/25
2008).

‘Emissions trade’ in itself, represents cooperation between two countries, companies or
organizations that have emissions reduction commitments. Any company in a country that
has reduced its emissions below the determined commitment can sell its surplus units to
another company in a country that may find it more difficult to reduce its emissions and
meet its reduction commitment. The idea behind an ‘emission trading scheme’ is that if
allowances can be bought and sold by participants in the open market, then the overall cost

of compliance with Kyoto targets will be restricted to a bare minimum (Criqui et al, 2000).

In order to operate an ‘emission trading scheme’ in international shipping, there are two
options: (1) either international shipping emissions should be included in national emissions
inventory, or (2) they should be included in the Protocol of Kyoto, outside the assigned
amounts of Annex | parties (under auspices of IMO or others). A number of distinct
characteristics of sea transport makes the allocation of shipping emissions to countries more
complicated than other industrial sectors (Marintec et al., 2000). We could refer here the
difficulty in defining the nation where ‘generation’ of sea transport services takes place, as
sea transport and emissions in international trade take place outside national control. A
second difficulty is the determination of the country of ownership of a vessel, as the
majority of world’s cargo-carrying capacity is registered in developing countries, which do
not have their own Kyoto emission reduction targets (Wit et al, 2004). Because (a) of the
difficulties in allocating shipping emissions to countries referred above and (b) the fact that
international shipping should be dealt within a global perspective due to its international
character, MEPC has adopted the second option regarding design of a METS. This means
that a cap on global maritime emissions should be established, based on historical emissions
and on an absolute target for their reduction, according to findings of the IPCC for the
necessary global emissions reductions in order to delay or avoid impacts on climate change
(IPCC 2007) and ship owners would have to buy emission allowances to cover their

emissions.
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METS should be open for trade with other emission trading schemes as this would enable
shipping sector to buy allowances from other sectors, which can reduce their emissions at a
lower price compared to the abatement costs in the shipping sector. As the cap would apply
to global maritime transport, it seems logical that it should be established by an appropriate

international organization.

It is worthwhile to mention that the transaction costs of a METS are relatively high and
include large administrative burdens, as maritime emissions have to be monitored, verified
and reported annually. The responsible entity for monitoring and reporting emissions and
surrending allowances will be the ship, meaning that it will be either the ship operator or the
charterer, who reports emissions annually to the Flag State and surrenders the
corresponding amount of allowances. The implementation of this market-based policy
option will be probably assigned to Port State Controls, which will insect whether ships have

surrendered the necessary allowances.

However, this option presents problems in practical implementation. The cap on global
maritime emissions would have to be negotiated with the parties of the Kyoto Protocol,
which would imply rather complicated negotiations: if this cap includes only the ships
registered in Annex | countries, there would be an incentive to register ships in non-Annex |
countries. This option would also require difficult negotiations on the distribution of

allowances among ship owners, we believe.

(4) A Global Levy Scheme on marine (bunker) fuel
Another market-based instrument developed by MEPC in order to achieve GHG emission
reductions from ships, includes the design of an international compensation fund (ICF). This
is based on a global levy on marine bunkers (MEPC 56/4/9 2007; MEPC 57/4/4 2007; MEPC
58/4/22 2008). Under this scheme, all ships engaged in international voyages would be
subjected to a bunker levy established at a given cost level per ton of fuel bunkered. The
levy should apply to all marine fuels, taking due account of different emission factors. This
could either be paid by the ships, or by the suppliers of bunker fuel or by oil refiners (GHG-
WG 1/5/1 2009). The levy would be channeled to an International Maritime GHG Emission
Fund, while clear guidelines for the specific use of this fund would be set, in funding
Research and Development (R&D) in shipping or funding an IMO Technical Cooperation

program to improve the efficiency of the world fleet.
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A carbon charge on bunker fuels would increase fuel costs of vessels, which are in many
cases a large (circa 33%) proportion of shipping costs and therefore play an important role in
the decisions of ship builders and owners. Since emissions of CO, are directly connected to
fuel consumption, carbon charges will give ship owners increased incentives to reduce fuel
use and emissions (Chupca, 2004). This effect is confirmed by historical data, which show
that bunker fuel demand indeed responds to changes in bunker fuel price (Marintek et al,
2000). A carbon charge on bunker fuels might reduce bunker demand and associated CO,-
emissions through energy efficiency improvements in ship engines and ship design, changes
in operating practices including load factors, routing and sailing speeds and various other
measures (OECD et al, 1997). Another response of maritime shippers over higher energy
prices tends to be lowering the speed (slow steaming), which may have impacts on port call

scheduling (Rodrigue et al., 2009).

However, there are several obstacles for the implementation of a carbon charge on bunker
fuels. (1) It would be necessary to reach an agreement between countries on implementing
such a charge and even if a levy scheme only is involved a small number of countries, it
would be important for them to negotiate a range of issues with non-participating countries.
(2) The negotiations would need to address issues such as the point of application of the
charge, the question of which party/organization would be responsible for collecting and
disbursing the proceeds of the charge, and the question of distributing the revenue among
various purposes. (3) Moreover, unless implemented globally, bunker charges can be readily
evaded. If they apply to a limited number of counties only, evasion will depend on the
location of ports where bunkers can be tanked free of carbon charge; also on the costs of

fuel transport versus the level of the charge.

(c) The European Union policy option for the reduction of GHG emissions from ships

Apart from the work of MEPC on the problem of shipping GHG emissions, the EU has on
many occasions made it clear that if the IMO cannot reach an agreement on significant
reductions of GHG emissions from shipping, then Europe will move ahead with its own
requirements and act on its own in order to limit GHG emissions from ships travelling in its

territorial waters (Marshal, 2008).
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As mentioned above, ‘emission trading’ is one of the flexible mechanisms approved by the
Kyoto Protocol 1997 for the accomplishment of the targets that it sets to the industrialized
countries involved and the European community for reducing greenhouse gas emissions
(2002/358/EC). In January 2005, the European Union Greenhouse Gas Emission Trading
Scheme (EU-ETS), based on Directive 2003/87/EC, commenced operation covering 11.500
energy-intensive installations across the European Union. This represents a figure close to
50% of Europe’s emissions of CO,. International shipping is not included in the EU-ETS
because of the difficulty in defining responsibility by country and the fact that it should be

dealt with in a global perspective due to its international character.

The inclusion of shipping sector in the EU-ETS has already been considered by the European
Commission in accordance to the model used for the inclusion of emissions from aviation in
the ETS (COM (2006) 818 final). Before taking a position on this matter, though, it is
essential to consider some important differences between aviation and maritime transport.
Also a number of circumstances that make the allocation of allowances and liability more
complicated in the maritime sector than in aviation. Moreover, is more difficult the access to

reliable fuel and emissions data for shipping (Kageson, 2007).

In the case of linking maritime emissions to the ETS, the allocation of allowances and liability
could be based on voyages arriving in EU ports and ships would be liable for their emissions
only for journeys ending in a port of the European Union. The model would require the
operator to monitor fuel consumption in order to be able to split bunker oil deliveries
between voyages to EU ports and to other destinations. However, this principle of
allocation might cause a ship on a long distance voyage to call at a port just outside the EU
before proceeding to its final destination in order to minimize the number of CO2

allowances that would have to be surrendered.

In the case where IMO is not capable in the short term of taking a decision on the
introduction of a cap on CO2 emissions from international shipping, the European Union
could introduce a scheme of its own, a European Maritime Emissions Trading Scheme
(EMETS), which would operate in the same way as the global Maritime Emissions Trading
Scheme, presented above (Kageson, 2008). In the case of a regional regime, though, only

ports in the Member-States and in candidate countries of accession to EU would then
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participate. In addition such a scheme would be administered and monitored by a EU
agency, created for this particular purpose. A problem with getting the scheme started is
the lack of reliable fuel sales statistics, as the sector needs to know the exact quantity of fuel

used in ships calling at the participating in the scheme ports.

ANALYSIS Ill: WHAT A REGULATION FRAMEWORK FOR CO2 EMISSIONS FROM
INTERNATIONAL SHIP TRAFFIC IN THE MEDITERRANEAN AREA WOULD BE LIKE?

After a brief analysis of four possible technical, operational and market-based regulation
systems with CO2-reduction potential for international shipping presented above, we come
now to the presentation of a future regulatory framework for maritime CO2 emissions in
Europe (EU) and more specifically in the Mediterranean area. As mentioned, Mediterranean
Sea is among the world's busiest waterways and a major transit route. It is worthwhile to
mention that a significant increase in the overall vessel activity within and through
Mediterranean is expected over the next ten years, with a rise of transits through the area of

about 23% and an increase in vessel activity within the area of about 18%.

A predominant feature of maritime transportation in the Mediterranean Sea is the fact that
economics of scale have already been developed forming a Mediterranean maritime
network. Here the majority of trade is concentrated in larger vessels deployed at lower
levels of frequency. The geographical pattern of the area with a large percentage of
industrial and production centers located within 150 — 200 km of the coast, allows the use of
economics of scale in the maritime transportation with increased income and reduced costs.
In such a maritime network, larger vessels are likely to choose a route that involves less port

calls in order to accomplish lower average transit times.

We may here add that soon after the crisis at end 2008, container transportation adopted
slow steaming, reduction in sizes of ships used and reduction in frequency of calls. But this
seems to be temporary, as a recovery in container transportation is noted but with the
exception of Europe. Economies of scale are indeed practiced par excellence by liner
companies expected to reach 16000 plus TEUs. Europe due to countries-members with large
debts is expected to delay in recovery vis-a-vis China and India. This too may improve

emissions but this would also be temporary.

203



Coming to the implementation of a regulatory framework for maritime CO, emissions in the
Mediterranean area, any scheme with CO,-reduction potential for shipping would in practice
have to be carried out in Mediterranean ports. Enforcement of this scheme should be flag
neutral, through Port State Control, for foreign flagged vessels and flag Administration for
vessels falling under national jurisdiction. This means that Mediterranean littoral States
should all adopt the regulation system for ships. This is so as they exercise exclusive
jurisdiction over their ports. Thus ships calling at their ports will be required to comply with
the specific regulatory scheme. The agreement for the implementation of a common
regulatory framework for maritime CO, emissions, is extremely difficult for the
Mediterranean area. This is so as it requires the involvement of States coming from three
different continents and having entirely different economies as well as attitudes towards

environmental issues.

Practically, implementing a METS in the Mediterranean means that a failure to surrender
allowances matching ship's emissions would result in banning ship from calling in
Mediterranean ports. Under a levy scheme on marine bunker fuel, all sales on bunkers
within the Mediterranean area would be taxed at a given cost level per ton of fuel bunkered.
A mandatory EEDI or EEOI for ships would require ships to meet, or even exceed, a minimum
design or operational efficiency standard in terms of CO, emitted per ton-mile sailed. Ships

that do not meet this requirement would reasonably be banned from Mediterranean ports.

As mentioned above, any regulation system for the abatement of maritime CO, emissions
should be neutral across all nations and ship categories. This is so in order to eliminate the
possibility of evasion and leakage of emissions. Also to avoid reduced competitiveness of
ships complying with regulations. Any regulatory scheme implemented regionally, i.e. only in
the Mediterranean area, could be easily avoided by deploying more energy-efficient ships
within the Mediterranean and less efficient ships outside this area... This could also lead to
unwanted market distortions as ship owners would prefer other maritime routes, where
they would not be subject to such stringent regulations regarding the CO, emissions from

their ships.
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A successful regulatory framework for maritime CO, emissions in the Mediterranean area
would provide strong incentives to ship owners to follow it if it rewards efficiency and
increases costs of emitting CO,. The emitters have an incentive to reduce emissions as long
as the marginal cost of reducing emissions is larger than the charge/levy that they would
otherwise pay. The implementation of a regulation scheme would increase if the probability
of being caught, and the cost of non-compliance, are sufficiently large. This requires a well-
functioning reporting, monitoring and verification system where ships will be able to provide

proper documentation to any Port State Control showing that they follow regulations.

One of the most important features that a regulatory scheme with CO,-reduction potential
for shipping in the Mediterranean would acquire is its flexibility to allow adjustments of the
scheme itself as a response to new information or general policy’s changes. The increased
overall vessel activity, which is expected in the coming years after crisis is over, within and
through the Mediterranean, will result in further CO, emissions from maritime
transportation in the area. Then the regulation framework adopted should be able to follow

the new data.

CONCLUSIONS

In this paper, we attempted to draft a future regulation framework for CO, emissions from
shipping in the Mediterranean Area. This was based on the possible regulation systems with
CO,-reduction potential for international shipping developed by IMO and the European
Union. Taking also into account, the special geographical and commercial features of this

specific area we are interested in.

Mediterranean, as shown, is among world's busiest waterways, surrounded by States
situated in three different continents, with an expected further increase in its overall vessel
activity in the coming years. This area, as analyzed, forms a particularly interesting region
and thus we have investigated its future environmental trends and ways in which these
trends would influence maritime transport flows and logistics networks in this

environmentally sensitive area.
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Our conclusions were, however, restricted by the presentation of four possible technical,
operational and market-based regulation systems for the reduction of CO, emissions from
shipping. We did not cover the variety of measures proposed by IMO, as not could be

developed in this paper.

We made it clear that any regulatory scheme chosen for the reduction of maritime CO,
emissions, within the Mediterranean, should in practice have to be carried out at
Mediterranean ports, through Port State Control for foreign flagged vessels and flag State

administration for vessels falling under national jurisdiction.

We have showed that given the large heterogeneity of States surrounding Mediterranean
with entirely different economies as well as attitudes towards the environmental issues,
difficulties in adopting a common regulatory framework for maritime CO, emissions in the
area will crop up. However, the fact that economics of scale have already been developed
in the area, forming a ‘Mediterranean maritime network’ in the logistics chain, implies less
port calls from vessels - in order to achieve lower average transit times - and the use of
larger and well-organized ports. There a well-functioning reporting, monitoring and

verification system for CO, emissions should be established.

We have also pointed out that given the growing concern of the international community on
the 'deep reduction of global GHG emissions' and the increased participation of shipping to
them, it cannot be expected that the non-inclusion of shipping in any regional or

international convention for the reduction of maritime GHG emissions would continue.

Additionally, we have stressed the fact that CO, emissions from shipping in the
Mediterranean represent more than 30% of the total maritime CO, emissions in the EU27;
also they are expected to increase even further in the coming years. These have implied that
a regulation framework for CO, emissions from shipping in the Mediterranean Area is going
to be imposed in the near future. Moreover, we showed the influence on transport flows
and ship traffic in the area that depends on the correct design and implementation of this

framework.
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Figure 1: CO, emissions per ton/passenger-kilometer of different transport modes,

(1995-2007).
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Figure 3: The regulation system for HHG reduction-measures and instruments.
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Climate change is widely recognized as the major environmental problem facing the globe
today. One of the most urgent environmental problems facing the shipping industry is the
reduction of greenhouse gas emissions (GHG) from its operations. Given the growing
concern of the international community on 'the deep reduction of global GHG emissions’, it
cannot be expected that the non-regulation of maritime GHG emissions can continue. This
paper investigates the main challenges and threats of the development of two market-based
instruments (MBI) for the reduction of GHG emissions from international shipping: a global
levy scheme on maritime GHG emissions and a maritime emission trading scheme. A
SWOT analysis is used in our survey in order to evaluate the environmental effectiveness as
well as the easiness in implementation of the two policy options and make apparent their
strengths and weaknesses concerning the abatement of maritime GHG emissions. Given the
fact that the discussion regarding the implementation of some MBI with maritime GHG-
emission reduction potential is still carried out, this paper's results present a special
significance as they could be further analyzed and taken into account during the adoption of
any future MBI for the reduction of maritime GHG emissions.

1. Introduction

Climate change is now widely recognized as the major environmental problem facing
the globe. Addressing climate change is central to the work of the United Nations
Framework Convention on Climate Change (UNFCCC), which aims at achieving
‘'stabilization of greenhouse gas (GHG) concentrations in the atmosphere at a level that
would prevent dangerous anthropogenic interference with the climate system' [1]. The
chief instrument for fighting global warming is the Kyoto Protocol, as it sets binding
targets for 37 industrialized countries and the European community for reducing their
collective GHG emissions by 5.2% from the 1990 level and is generally seen as an
important first step towards a truly global emission reduction regime that will stabilize
GHG emissions [2]. The most recent Copenhagen Accord, although drafted by major
industrialized countries (United States, China), is not legally binding and does not
commit countries to agree to a binding successor to the Kyoto Protocol, but underlines
that 'a strong political will to urgently combat climate change in accordance with the
principle of common but differentiated responsibilities and respective capabilities’ and
recognizes that ‘deep cuts in global emissions are required according to science as soon
as possible' [3].

Throughout the Kyoto Protocol and the Copenhagen Accord, emissions from
international shipping and aviation are treated separately in a different way to other
sources, reportedly due to 'lack of reliable emission data and lack of an agreed approach
for defining responsibility by country' and their limitation or reduction should be
pursued ‘working through the International Maritime Organization (IMO) and the
International Civil Aviation Organization (ICAO), respectively' [4]. The fact that, up to
day, the IMO has not come to an agreement for the mandatory use of a regulatory
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policy option for the reduction of GHG emissions from ships, in contrast to land-based
industries, and the growth of the international fleet have resulted in the increased
participation of shipping to global GHG emissions, which is expected to grow even
further in the next years due to predicted growth in trade if no action is taken [5].

Insert figure 1 about here

Figure 1. CO2 emissions from various industrial sectors (2007)

As we can see from the chart above, CO2 emissions from the shipping industry are
not currently a particularly significant contributor to global emissions. It is worthwhile
to mention that shipping is the most energy-efficient and environmentally-friendly
mode of transport as it carries as much as 90 percent of world trade by volume but only
accounts for 10 percent of the transport sector emissions. Shipping actually produces
fewer GHG emissions per-tone-kilometer than any other form of transport and carbon
emissions from shipping account for around 3-5% of the total global emissions.

In the light of the mandate given to IMO in the Kyoto Protocol to address the
limitation or reduction of GHG emissions from ships, the Marine Environment
Protection Committee (MEPC) has made substantive progress in developing a package
of specific technical and operational measures to offset GHG emissions from shipping
and in March 2010 has started the consideration of making these measures mandatory
for all ships irrespective of flag or ownership [5,6]. Along with these measures, the
IMO continues to work on the development of market-based instruments (MBI) as a
complimentary means of achieving the required reduction of GHG emissions from
international shipping in view of the growth projections of human population and world
trade [7] as well as an effective means of providing a fiscal incentive for the maritime
industry to invest in more energy-efficient manner [8].

The scope of this paper is to investigate the main challenges and threats of the
development of two market-based instruments (MBI) with GHG-reduction potential for
international shipping: a global levy scheme on marine bunker fuel and a maritime
emission trading scheme. Our work attempts an evaluation of the environmental
effectiveness and the easiness in implementation of these two policy options, using a
SWOT analysis in order to make apparent their strengths and weaknesses for the
abatement of GHG emissions from shipping. Taking under consideration the
importance of the economic efficiency for the adoption of each measure, we have
developed and analyzed an illustrative example of the practical implementation of a
global levy scheme on marine bunker fuel and a maritime emission trading scheme
comparing their economic efficiencies. Given the fact that the IMO is currently
focusing on the work for the development of a MBI, which could effectively contribute,
along with any technical or operational measures adopted, to the reduction of GHG
emissions from shipping and no agreement on any mandatory regulation of maritime
GHG emissions has been achieved up to now, our paper's results present special
significance as they could enlighten some aspects of the problem and contribute to the
discussion for the adoption of an environmentally effective and economically efficient
MBI for the regulation of GHG emissions from international shipping.

2. Presentation and brief analysis of a global levy scheme on marine bunker fuel
and a Maritime Emission Trading Scheme
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This section includes a brief presentation and analysis of two market-based instruments
(MBI) proposed by the MEPC for the reduction of GHG emissions from international
shipping, of a global levy scheme on marine bunker fuel and a maritime emission
trading scheme, giving some insight on the mechanisms and the main characteristics of
these market-based policy options.

2.1 A global levy scheme on marine bunker fuel
A MBI, proposed by MEPC and encouraged by a quite large number of countries [8,9],
in order to achieve GHG emission reductions from ships, concerns the development of
an international compensation fund (ICF), based on a global levy on marine bunkers
[10-12]. Under this scheme, all ships engaged in international voyages would be
obliged to pay a contribution on every ton of bunker fuel purchased. Contributions
should apply to all marine fuels, taking due account of different emission factors and
would be collected through bunker fuel suppliers or via direct payment from ship
owners [13]. The money collected from the contributions would be used to finance the
offsetting activities of GHG emissions from ships in the following way:

A global reduction target for international shipping, set by either UNFCCC or
IMO, would be established by the International Compensation Fund and maritime GHG
emissions above the target line would be offset by purchasing approved emission
reduction credits. The ICF would have to purchase a quantity of project credits equal to
the difference between the actual emissions from international shipping and the agreed
target line, in order to offset the amount of GHG emissions that exceed the target line.
Given the fact that the ICF is based on contributions on marine bunker fuel, the
contribution rate would be adjusted at regular intervals to ensure that sufficient funds
are available to purchase project credits to achieve the agreed reduction target for
maritime GHG emissions [9]. Clear guidelines for the specific use of any additional
funds remaining would be set, ex. funding Research and Development (R&D) in
shipping or funding of an IMO Technical Cooperation program to improve the
efficiency of the world fleet.

It is worthwhile to mention here that a contribution (carbon charge) on bunker fuels
would increase fuel costs for the vessels, which are in many cases a large proportion of
shipping costs and therefore play an important role in the decisions of ship builders and
owners. Since emissions of CO2 are directly connected to fuel consumption, carbon
charges will give ship owners increased incentives to reduce fuel use and emissions
[14]. This effect is confirmed by historical data, which show that bunker fuel demand
indeed responds to changes in bunker fuel price [15]. A carbon charge on bunker fuels
might reduce bunker demand and associated CO2-emissions through [16]:

Reductions in the amount of maritime traffic

Energy efficiency improvements in ship engines and ship design

Changes in operating practices including load factors, routing and sailing speeds
Switching to different vessel types

Switching to alternative fuel.

The most recent response of maritime shippers over higher energy prices tends to be
lowering the speed (slow steaming), which may have impacts on port call scheduling
[17].

2.2 A Maritime Emission Trading Scheme
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We come now to another MBI with GHG-reduction potential for international shipping,
developed by the IMO and supported by a number of industrialized countries [18], the
design of a Maritime Emission Trading Scheme (METS) [19, 20]. A METS would set
a cap on GHG emissions from shipping, according to the findings of the IPCC for the
necessary global emissions reductions in order to delay or avoid impacts on climate
change (IPCC 2007) and establish a trading mechanism to facilitate the necessary
emission reductions so as to make possible the implementation of the most cost
effective reduction measures to meet the cap. In general, the idea behind an emission
trading scheme is that a company in a country that has reduced its emissions below the
determined commitment can sell its surplus units to another company in a country that
may find it more difficult to reduce its emissions and meet its reduction commitment.
In this way, if emission allowances can be bought and sold by participants in the open
market, then the overall cost of compliance with the Kyoto targets will be restricted to a
bare minimum [21].

Coming to the shipping sector, in order to operate an emission trading scheme in
international shipping, there are two options: either international shipping emissions
should be included in national emissions inventories or they should be included in the
Protocol of Kyoto, in a new legal mechanism under the auspices of the IMO. Because
of the existing difficulties in allocating shipping emissions to countries [15] and the fact
that international shipping should be dealt within a global perspective due to its
international character, the second option regarding the design of a METS has been
adopted.

Under this new legal mechanism, ships would need to register and have an account
in a METS registry as well as acquire an amount of emission allowances, corresponding
to their CO2 emissions, to be periodically surrendered. Then, an annual emission report
would need to be submitted to the administration of the METS for approval. Ships
would also need to keep record of their bunker consumption so that Port State Controls
would be able to control both of these elements according to well established
procedures.

The METS should apply to all CO2 emissions from the use of fossil fuels by ships
engaged in international trade, while all ships should have easy access to the emission
allowances at a market place, probably operated by an international entity, which would
be established by the METS. As far as the openness of the maritime scheme to the out-
of-sector allowances is concerned, it is strongly defended that it should be open for
trade with other emission trading schemes as this would enable the shipping sector to
buy allowances from other sectors, which can reduce their emissions at a lower price
compared to the abatement costs in the shipping industry. In this way, the international
shipping could contribute effectively to combat climate change with a tool that provides
the control of maritime GHG emissions, but in the same time it could still grow further
and take advantage of the most cost effective measures in other industrial sectors.

3. Methodology
Our survey is an attempt to evaluate the strengths and weaknesses of the two MBI for
the reduction of GHG emissions from shipping presented above, in terms of:

a) environmental effectiveness

b) easiness in implementation
c¢) economic efficiency.
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Our work is restricted to these two MBI as there is a large variety of market-based
policy options proposed by several countries [7], which could not all be analyzed and
the fact that a global levy scheme on marine bunker fuel or a maritime emission trading
scheme are the most probable to be implemented.

A SWOT analysis is used in our survey for the evaluation and the comparison of
the two measures, an evaluation which is based on the principles of the economic
theory on externalities and the effective ways for their internalization. The fact that
both a levy on fuel and an emission trading scheme have already been adopted in other
industrialized sectors for the abatement of GHG emissions from their operations
indicates that useful information and experience can be obtained from the
implementation of the two mechanisms in practice. For the evaluation of the economic
efficiencies of the two MBI, an illustrative example of the implementation of a global
levy scheme on marine bunker fuel and a maritime emission trading scheme was used,
where their economic efficiencies were compared and made apparent.

Taking under account the distinct characteristics of shipping [22] and the
fundamental principles for a coherent and comprehensive future IMO framework for
regulation of GHG emissions from ships, developed by the Maritime Environment
Protection Committee (MEPC) of the IMO [23], our paper investigates how a global
levy scheme on marine bunker fuel and a maritime emission trading scheme comply
with these principles and to which extent these principles are satisfied. Finally, we
give some insight on the views and practices of the shipping industry on the referred
MBI as the shipping companies will in practice implement a global levy scheme on
marine bunker fuel or a maritime emission trading scheme and their views and attitudes
towards these measures should obviously be taken into account.

4. Strengths and weaknesses of a global levy scheme on marine bunker fuel and a
Maritime Emission Trading Scheme for the abatement of maritime GHG
emissions

In this section, we attempt to evaluate the strengths and weaknesses of the
implementation of a global levy scheme on marine bunkers and a METS for the
reduction of GHG emissions from shipping through three different perspectives: a) the
economic theory on externalities, b) the results from the practical implementation of the
two measures in other industrial sectors where they have already been adopted and c)
the views and attitudes of the shipping industry towards these market-based policy
options.

4.1 Economic theory on Externalities
From the economical point of view, GHG emissions causing anthropogenic climate
change consist a 'negative external cost’, a 'negative externality' to the air quality from
the production and the use of a product or a service. GHG emissions from shipping
impose a negative side effect on a third party, a 'social cost' that the participants in
shipping operations do not bear up to day, as the cost of polluting public air, 'a public
good' is not internalized and therefore not included in their operating costs. According
to the Stern Review on the Economics of Climate Change, 'Climate change presents a
unique challenge for economics: it is the greatest example of market failure we have
ever seen' [24].

The usual economic analysis of externalities can be illustrated using a standard
supply and demand diagram, where an extra supply or demand curve is added. One of
the curves is the private cost that consumers pay as individuals for additional quantities
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of the good or service, which in competitive markets, is the marginal private cost. The
other curve is the true cost that society as a whole pays for the production and
consumption of increased production of the good or service, the marginal social cost.

Insert figure 2 about here

Figure 2. Supply and Demand with external costs

The graph above shows the effects of a negative externality. For example, an industrial
sector is assumed to be operating in a competitive market — before pollution-control
regulations are imposed and enforced. The marginal private cost of the shipping
industry is less than the marginal social or public cost by the amount of the external
cost, the cost of air pollution. This cost is represented by the vertical distance between
the two supply curves. It is assumed that there are no external benefits, so that social
benefit equals individual benefit. If the consumers only take into account their own
private cost, they will end up at price Pp and quantity Qp, instead of the more efficient
price Ps and quantity Qs. These latter reflect the idea that the marginal social benefit
should equal the marginal social cost and production should be increased only as long
as the marginal social benefit exceeds the marginal social cost.

However, the case of the shipping industry is quite different and it is better
represented in Figure 3, as the demand curve for international shipping services is very
inelastic. The great majority of products carried by vessels could not substitute this
transport mode with any other mode. For example, the transport work of tankers
carrying oil and its products among various cities in all continents of the world could
not be realized by any other mode of transport.

Insert figure 3 about here
Figure 3. Supply and Demand curves of shipping

We can see that the demand curve of the shipping industry is much sharper than other
industrial sectors, which means that the elasticity of demand for shipping services is
very low and demand does not correspond essentially to price changes. Imposing a
levy on marine bunkers or needing to buy allowances of emissions in a METS would
influence strongly ship owners, who offer the international shipping services and would
have to adapt to the increase of their operating cost. In order to accomplish the
‘'optimum’ benefit for the society as a whole, marine industry would have to produce its
services at P2 price, taking into account the social cost coming from its operations and
not only its private cost.

The inefficiency of the 'free market' to equal social benefits to social costs -
including external costs - for the production of goods or services could be overcome
with the internalization of externalities, which is based on negotiations between the
involved parties. Governments - the IMO for the shipping industry - should work with
the market and not against it using taxes and regulations [25]. Internalizing
externalities requires actions where private negotiations and IMO intervention lead to a
price that reflects the total external costs and benefits of a shipping company’s decision.

There has been a longstanding debate on the relative merits of price versus quantity
instruments to internalize externalities and achieve emission reductions [26]. An
emission trading system - a METS for the shipping industry - is a quantity instrument
as it fixes the overall emission level (quantity) and allows the price to vary. The

216


http://en.wikipedia.org/wiki/Air_pollution

uncertainty in future supply and demand conditions (market volatility) in addition to a
fixed number of pollution credits creates an uncertainty in the future price of pollution
credits and the industry must accordingly bear the cost of adapting to these volatile
market conditions. The burden of a volatile market thus lies with the industry rather
than the controlling agency, which is generally more efficient. However, under volatile
market conditions, the ability of the controlling agency to alter the caps will translate
into an ability to pick ‘winners and losers' and thus presents an opportunity for
corruption.

In contrast, an levy on fossil fuels - on marine bunkers in our case - is a price
instrument as it fixes the price while the emission level is allowed to vary according to
economic activity [27,28]. A major drawback of a levy scheme is that the
environmental outcome (the limitation of the amount of emissions) is not guaranteed.
A tax will remove capital from the industry, suppressing possibly useful economic
activity, but conversely, the polluter will not need to hedge as much against future
uncertainty since the amount of tax will track with profits. The burden of a volatile
market will be borne by the controlling (taxing) agency rather than the industry itself,
which is generally less efficient. An advantage is that, given a uniform tax rate and a
volatile market, the taxing entity will not be in a position to pick ‘winners and losers'
and the opportunity for corruption will be less.

Assuming no corruption and assuming that the controlling agency and the industry
are equally efficient at adapting to volatile market conditions, the best choice depends
on the sensitivity of the costs of emission reduction, compared to the sensitivity of the
benefits (climate damages avoided by regulation) when the level of emission control is
varied.

Because of the high uncertainty in the compliance costs of firms, some argue that
the optimum choice is the price mechanism. However, the burden of uncertainty cannot
be eliminated and in this case it is shifted to the taxing agency itself. Some scientists
have warned of a threshold in atmospheric concentrations of carbon dioxide beyond
which, a run-away warming effect could take place, with a large possibility of causing
irreversible damages. If this is a conceivable risk, then a quantity instrument could be a
better choice because the quantity of emissions may be capped with a higher degree of
certainty. However, this may not be true if this risk exists but cannot be attached to a
known level of GHG concentration or a known emission pathway [29].

4.2 Results from the practical implementation of levies on fossil fuels and emission
trading schemes
Market-based instruments have already been implemented in various industrial sectors
as a complimentary means of achieving the required reduction of GHG emissions from
their operations as well as an effective means of providing a fiscal incentive for the
industries to invest in more energy-efficient manner. The major advantage of MBI is
that they provide more flexibility about the way in which emission reductions could be
achieved and, consequently, these incentive-based policy options can reduce GHG
emissions at a lower cost than the more restrictive command-and-control approaches.
While command-and-control approaches indicate the exact quantity of GHG emissions
that each industrial sector could emit or the specific technologies that they should use
for the reduction of their emissions, a tax on fossil fuels or a system of tradable
emission allowances, being by far more efficient approaches, offer industries an
incentive to curb activities that produce GHG emissions.

Coming to the pros and cons of the two MBI, examined in this paper, we could
support that a tax on fossil fuels seems to be more environmentally efficient than an
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emission trading scheme. The efficiency advantage of a levy comes from the fact that,
on one hand, climate change has a long-term nature resulting from the additional GHG
emissions released in the atmosphere over the years and the emissions of a specific year
consist a very small portion of the total, while, on the other hand, the cost of emission
reductions is short-term sensitive and can vary significantly among the years. This
means that substantial reductions in GHG emissions over many years are required and it
iIs not a particular limit in emissions in a particular year that would result in a
remarkable environmental benefit regarding air quality.

A levy on fossil fuels corresponds better to cost fluctuations achieving a long-term
target for GHG emissions, in contrast to an emission trading scheme, which sets
specific emission limits for the industries each year and does not take into account the
cost of cutting emissions that can vary significantly among years, due to the level of
economic activity, the availability of new low carbon technologies and various other
factors. By implementing a tax on fossil fuels, industries would be provided an
incentive to reduce the amount of their GHG emissions even further when the cost of
doing so would be relatively low while they could undertake less emission reductions
when the cost of doing so would be particularly high. In contrast, an emission trading
scheme would require that annual caps on GHG emissions were met regardless of the
cost of implementation, not taking advantage of low-cost opportunities that could result
in reducing GHG emissions in a more efficient way.

Regarding the practical efficiency of a market-based policy option for the
abatement of GHG emissions, two parameters should be examined concerning the
effective implementation of the measure: the easiness in implementation and the
avoidance of high administrative costs. Both a levy on fossil fuels and an emission
trading scheme could have an ‘upstream' or a 'downstream’' design. An ‘upstream’
approach of the measures means that the suppliers of fossil fuels would be taxed or
regulated, the 'source’ of fossil fuels, in contrast to a 'downstream’ design that would
involve the users of fossil fuels.

In first sight, we could recognize two apparent administrative advantages of an
'upstream’ design of the measures compared to a ‘downstream' approach: regulating
suppliers of fossils fuels would include a limited number of entities, which would make
the implementation of the measure much easier and it would not require monitoring of
their actual emissions from the industries as the levy on fossil fuel or the required
allowances would depend on the carbon content of the fuel and the quantity of fuel
sold. There is an obvious need, though, of adequate measures for the verification of the
accuracy of the reported data so that consistent and proportionate penalties are imposed
and underpayments of levies or emission allowances could be detected. It is
worthwhile to mention here that in the European Union's Emission Trading Scheme
(EU-ETS) [30], where 'downstream' regulation was implemented, there was a great
difficulty in identifying CO2 emissions of industries initially (the baseline emissions)
and inaccurate data resulted in issuing an amount of allowances to those industries
much larger than the one initially intended by the regulators for the first phase of the
program. The result of the over-allocation of emission allowances was the large price
swings at the end of the first year of reporting.

An ‘upstream’' levy on fossil fuels seems much easier to implement than an
'upstream' emission trading scheme as the majority of industries involved have already
implemented some 'kind' of taxes and a CO2 levy could built on the existing structure.
On the contrary, the implementation of an emission trading scheme would probably
require a new administrative infrastructure. Moreover, implementing a levy on fossil
fuels would require significantly lower start-up costs compared to an emission trading
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scheme that would need to determine the baseline for grandfathering allowances
through a lengthy process.

4.3 Views and attitudes of the shipping industry towards a levy on marine bunkers and
a Maritime Emission Trading Scheme

Coming to the implementation of a global levy scheme on marine bunkers or a
maritime emission trading scheme, it is obvious that the further development of any
market-based instrument with GHG-reduction potential for international shipping
should take into account the views and practices of the shipping industry on proposed
measures in order to achieve their compliance with them. In this point, we would like
to add some results of our research work regarding the levels of environmental
awareness of the Greek shipping companies and their views and practices on proposed
technical, operational and market-based instruments for the reduction of GHG
emissions from their ships (the first results of this work were presented last year at
IAME 2010 Conference) [31]. Our survey was carried out using a questionnaire,
distributed to Greek shipping companies of different sizes, which are involved in
different segments of the marine industry so that the survey’s results represent a large
part of the Greek shipping industry but also reveal the different environmental attitudes
and practices on maritime GHG emissions among the shipping companies (our sample
includes 35 Greek shipping companies). This analysis will be limited to some results
regarding MBI with GHG-reduction potential for international shipping, as this is the
interesting part in our particular study.

Firstly, the participants were asked to evaluate a global levy scheme on marine
bunkers and an emission trading scheme regarding their environmental effectiveness for
the reduction of GHG emissions from shipping (figure 4). As we can see from the
following figure, the participant companies show a small preference for a global levy
on marine bunkers compared to an ETS as an environmentally effective policy option
for the reduction of GHG emissions from shipping. 58% of the participants consider
that an ETS is not a good solution for shipping, 17% believes that it is totally
ineffective, while none of the participant companies believes that it is an effective MBI
for shipping. A global levy scheme on marine bunkers is also not considered a good
solution for the shipping industry although it is evaluated as a policy instrument much
more environmentally effective than an ETS. 42% of the sample believes that a global
levy scheme on marine bunkers is not a good solution for shipping, 25% considers that
it is an effective measure and only 8% that it would help for the reduction of GHG
emissions from shipping.

Insert figure 4 about here

Figure 3. Evaluation of policy options regarding their environmental effectiveness for
the reduction of GHG emissions from shipping

In order to highlight the views of the participant companies towards various aspects
of the proposed policy options for the reduction of marine GHG emissions, they were
asked which measures for the reduction of GHG emissions from shipping a) promote
Research and Development (R&D) in the whole maritime sector, b) are easy to
operate/implement and c) are more probable to be violated. As we can see from the
following figure, the sample is confident that neither a global levy on marine bunkers
nor an ETS would significantly promote R&D in the whole maritime sector (7% and
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10% respectively). Concerning the easiness for operation/implementation, 45% of the
sample considers that a global levy on marine bunkers would be easy to operate, while
this percentage is only 13% for an ETS. Regarding the probability of violation, we can
observe a great concern that an ETS would be probably violated (64%), while this
concern becomes much smaller towards a global levy on marine bunkers (14%).

Insert figure 5 about here

Figure 3. Evaluation of other aspects of the policy options for the reduction of
GHG emissions from shipping

4.4 An illustrative comparison of a global levy scheme on marine bunker fuel and a
maritime emission trading scheme regarding their economic efficiencies

Taking under consideration the importance of the economic efficiency for the adoption
of any measure proposed for the abatement of GHG emissions from shipping, we have
developed and analyzed an illustrative example of the practical implementation of a
global levy scheme on marine bunker fuel and a maritime emission trading scheme
comparing their economic efficiencies. As referred in section 4.2, a levy on fossil fuels
seems to be a more efficient policy for reducing CO2 emissions than an emission
trading scheme, mainly because of the flexibility offered by a levy scheme in contrast to
emissions trading. The contrast between constant marginal benefits (the benefit of
emitting one less ton of CO2 in a given year is roughly constant) and uncertain
marginal costs (the cost of CO2 emission reductions could vary significantly among
years) shows that the cost efficiency of any measure is particularly influenced by the
amount of annual emission reductions.

For the purpose of our analysis, it is assumed that the actual marginal cost per ton
of CO2-equivalent averted from shipping is 50USD, so that shipping complies with the
IPCC recommendations for a 2°C stabilization level target and this compliance is
accomplished in the most cost-effective way [32]. For illustrative purposes only, this
example also assumes that the marginal benefit of reducing a ton of CO2-equivalent is
50 USD and that these benefits would be constant during the initial years of the
implementation of a global levy on marine bunker fuel or a METS.

As we can see in the following figure 6.1, if the IMO imposed a levy of 50USD/ton
of marine bunker fuel and the costs of cutting CO2 emissions turned out to be as
expected, this levy would reduce CO2 emissions from international shipping by 450
ppm CO2-equivalent tons, which is the level of reduction recommended by the IPCC.
Alternatively, if the IMO set a cap on CO2 emissions from international shipping that
would be 450 ppm CO2-equivalent tons below the baseline level of maritime CO2
emissions and the costs of reducing CO2 emissions were the expected, the marginal
cost of meeting the cap would be 50USD/ton of marine bunker fuel. Under the
assumption that the marginal benefit of reducing a ton of CO2-equivalent is 50 USD, it
can be easily estimated that, in this case, the implementation of either MBI would not
yield any net marginal benefits (figure 6.2).

Figure 6: Illustrative Comparison of a global levy on marine bunkers and a METS
under different cost conditions

Insert figure 6.1 about here
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Figure 6.1. Emission Reductions (Millions of metric tons)
Insert figure 6.2 about here
Figure 6.2. Net marginal benefits (Billions of USD)

However, if the costs of reducing CO2 emissions turned out to be different than
expected, the implementation of each MBI would produce different outcomes. In the
case that the costs of cutting emissions were half the anticipated level, for example
because of the availability of new low carbon technologies, both MBI would produce
higher net benefits than expected. The increase in net benefits, though, would be
greater under a levy scheme than under emission trading, because the levy would give
firms an incentive to keep cutting emissions as long as doing so costs less than paying
the levy (the net marginal benefits under a levy scheme equal to 22,5 billions USD,
while under a METS are 11,25 billions USD). In figure 6.1, it can be seen that a levy
on marine bunker fuel would reduce CO2 emissions by 900 ppm CO2-equivalent tons
in contrast to a METS that sets a binding cap on CO2 emissions from international
shipping.

On the contrary, if the cost of reducing CO2 emissions turned out to be twice as
high as expected, the net benefits from the implementation of either MBI would be
lower than expected, but they would fall much more under a METS than a levy scheme.
In particular, under a METS, shipping industry would be required to reduce CO2
emissions by 450 ppm CO2-equivalent tons, even though that target would entail
making reductions that are not cost-effective (their marginal cost is much larger than
their marginal benefit). A levy scheme on marine bunker fuel would also have lower
net benefits if the costs of cutting maritime CO2 emissions proved greater than
expected, but the decline in net benefits would be smaller for a levy scheme than a
METS (the net marginal ‘costs' under a levy scheme would equal to 11,25 billions USD,
while under a METS would be 22,5 billions USD). The reason is that, under a levy
scheme, shipping industry would have the flexibility to reduce CO2 emissions from its
operations by less than 450 ppm CO2-equivalent tons in contrast to a METS.

5. Discussion and conclusions

Throughout this paper, we made an attempt to evaluate the strengths and weaknesses of
a global levy scheme on marine bunker fuel and a maritime emission trading scheme, as
MBI with GHG-reduction potential from international shipping. The evaluation of the
two measures was done through three different perspectives: a) the economic theory on
externalities, b) the results from the practical implementation of the two measures in
other industrial sectors where they have already been adopted and c) the views and
attitudes of the shipping industry towards these market-based policy options. We also
used an illustrative example in order to compare the economic efficiencies of these
measures.

From the economical point of view, there has been a longstanding debate on the
relative merits of price versus quantity instruments to internalize externalities and
achieve emission reductions. An emission trading system - a METS for the shipping
industry - is a quantity instrument as it fixes the overall emission level (quantity) and
allows the price to vary. In contrast, an levy on fossil fuels - on marine bunkers in our
case - is a price instrument as it fixes the price while the emission level is allowed to
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vary according to economic activity. Assuming no corruption and assuming that the
controlling agency and the industry are equally efficient at adapting to volatile market
conditions, the best choice depends on the sensitivity of the costs of emission reduction,
compared to the sensitivity of the benefits (climate damages avoided by regulation)
when the level of emission control is varied.

From the practical implementation of the two MBI in other industrial sectors, a tax
on fossil fuels seems to be more environmentally efficient than an emission trading
scheme. The efficiency advantage of a levy on fossil fuels comes from the fact that it
corresponds better to cost fluctuations achieving a long-term target for GHG emissions,
in contrast to an emission trading scheme, which sets specific emission limits for the
industries each year and does not take into account the cost of cutting emissions that
can vary significantly among years, due to the level of economic activity, the
availability of new low carbon technologies and various other factors. By
implementing a tax on fossil fuels, industries would be provided an incentive to reduce
the amount of their GHG emissions even further when the cost of doing so would be
relatively low while they could undertake less emission reductions when the cost of
doing so would be particularly high. In contrast, an emission trading scheme would
require that annual caps on GHG emissions were met regardless of the cost of
implementation, not taking advantage of low-cost opportunities that could result in
reducing GHG emissions in a more efficient way.

Regarding the practical implementation of the two policy options, a levy on fossil
fuels seems much easier to implement than an emission trading scheme as the majority
of industries involved have already implemented some 'kind' of taxes and a CO2 levy
could built on the existing structure in contrast to the implementation of an emission
trading scheme that would probably require a new administrative infrastructure.
Moreover, implementing a levy on fossil fuels would require significantly lower start-
up costs compared to an emission trading scheme that would need to determine the
baseline for grandfathering allowances through a lengthy process.

As far as the views and attitudes of the shipping industry towards these market-
based policy options are concerned, the participant companies in our survey show a
small preference for a global levy on marine bunkers compared to an ETS regarding
their environmental effectiveness for the reduction of GHG emissions from shipping.
While none of these MBI is considered a good solution for the shipping industry, a
global levy is evaluated as a policy instrument much more environmentally effective
than an ETS. According to other findings, the shipping industry is confident that
neither a global levy on marine bunkers nor an ETS would significantly promote R&D
in the whole maritime sector, it also considers a global levy scheme on marine bunkers
much easier to operate/implement than an ETS and shows a great concern for the
probable violation of an ETS, a concern that becomes much smaller towards a global
levy on marine bunkers.

The illustrative example in section 4.4, which includes a comparison of the
economic efficiencies of a global levy scheme on marine bunker fuel and a maritime
emission trading scheme also verifies the efficiency advantage of a levy for the
reduction of maritime CO2 emissions, mainly because of the flexibility offered by a
levy scheme in contrast to emissions trading.

Given the fact that the IMO is currently focusing on the work for the development
of a MBI, which could effectively contribute, along with any technical or operational
measures adopted, to the reduction of GHG emissions from shipping and no agreement
on any mandatory regulation of maritime GHG emissions has been achieved up to now,
our paper's results could enlighten some aspects of the problem and contribute to the
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discussion for the adoption of an environmentally effective and economically efficient
MBI for the regulation of GHG emissions from international shipping.
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ABSTRACT

Climate change is widely considered as one of the most important problems in
modern world because of its disastrous consequences to humanity from the increase
of earth temperature. In order to achieve the reduction of greenhouse gas emissions,
which are responsible for climate change, various measures have been taken into
account from United Nations with the implementation of the Protocol of Kyoto being
an important step to this direction. Although quantitative limits of greenhouse gas
emissions (GHG) emissions from land-based industries have been put, marine
industry has not yet been included in any regional or international convention for the
reduction of GHG emissions from its operations. The main reason is that GHG
emissions coming from shipping are beyond national control and it is difficult to
define the nation where shipping operation occurs or determine the country of
ownership of the vessel. While shipping is the most energy-efficient mode of
transport, the lack of any measures taken for the reduction of GHG emissions, in
contrast to land-based industries, and the growth of international fleet have resulted
in the increase of its participation to global GHG emissions.

The scope of this study is to investigate various measures in order to face
GHG emissions from shipping, especially CO,, and market-based instruments for the
achievement of the compliance of marine industry with these measures. Given that
more aggressive technology and operational measures are necessary to offset
increasing emissions of GHG from shipping, this paper focuses on the basic idea of
the development of a CO, emission index for ships, which describes the CO; efficiency
of a ship and should serve as a basis for the comparison of international shipping
COy emissions and their minimization during the vessel’s operation. This paper’s
results present the case of Greek Shipping company which has implemented this CO,
emission index to some of its new buildings and is fully harmonized to IMO'’s
regulations regarding the use of such an index.

Key words: climate change; marine industry; CO, emission index; air pollution;

market-based instruments; marine GHG emissions
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1.

CLIMATE CHANGE AND MARINE INDUSTRY

INTRODUCTION

Climate change is one of the most serious environmental threats facing the world
today. Its impacts will be felt across the world, as sea level rise threatens the
existence of some small island states and puts millions of people at risk. Temperature
increases, drought and flooding will affect people's health and way of life, and cause
the irreversible loss of many species of plants and animals. In order to achieve the
reduction of greenhouse gas emissions (GHG), which are responsible for climate
change, various measures have been taken into account from United Nations through
the United Nations Framework Convention on Climate Change (UNFCCC), with the
implementation of the Kyoto Protocol being an important step to this direction. The
major feature of the Kyoto Protocol is that it sets binding targets for 37 industrialized
countries and the European community for reducing greenhouse gas emissions.

International aviation and shipping are the only greenhouse gas emitting sectors
which are not covered by the Kyoto Protocol, reportedly due to "lack of reliable
emission data and lack of an agreed approach for defining responsibility by country™.
In addition, the International Civil Awviation Organization (ICAO) and the
International Maritime Organization (IMO), responsible for these sectors, have not
been able to agree upon any action to ensure effective implementation of mitigation
policies to reduce greenhouse gas emissions from international aviation and shipping.
As a result, while shipping is the most energy-efficient mode of transport, the lack of
any effective measures taken for the reduction of GHG emissions, in contrast to land-
based industries, and the growth of international fleet have resulted in the increase of
its participation to global GHG emissions.

In the light of the mandate given to IMO in the Kyoto Protocol to address the
limitation or reduction of greenhouse gas emissions from ships, the Marine
Environment Protection Committee (MEPC) agreed that a coherent and
comprehensive future IMO regulatory framework on GHG emissions from ships
should be (MEPC 2008, 57th session):

» effective in contributing to the reduction of total global greenhouse gas emissions

» binding and equally applicable to all flag states in order to avoid evasion

» cost-effective

« able to limit, or at least effectively minimize, competitive distortion

* based on sustainable environmental development without penalizing global trade

and
growth

* based on a goal-based approach and not prescribe specific methods

« supportive of promoting and facilitating technical innovation and R&D in the entire
shipping sector

» accommodating to leading technologies in the field of energy efficiency, and
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* practical, transparent, fraud free and easy to administer.

Moreover, the MEPC made substantive progress in developing technical and
operational measures to address CO, emissions from ships and assessed alternative
market-based instruments related to their possible effects on the CO, emissions
abatement measures. These will include the development of a mandatory CO, Design
Index for new ships and the completion of a CO, Operational Index, as well as further
development of mechanisms with GHG-reduction potential for international shipping
(MEPC 2008, 57th session):

« a global levy scheme and
* emission trading schemes.

This paper focuses on market-based instruments necessary for the achievement of
the compliance of marine industry with promising technology and operational
measures which could offset increasing emissions of GHG from shipping. Most
recent MEPC delegations have adopted the development of a CO, emission indexing
scheme as an appropriate starting point for reducing marine GHG emissions and that’
s why this mechanism consists a special part of this study. A Greek Shipping
company has implemented this CO, emission index to some of its new buildings,
action which presents special significance as it takes place before the relative
decisions are taken by IMO and carried out by the member states of the European
Union.

DINSTINCT CHARACTERISTICS OF SHIPPING

Sea transport has a number of distinct characteristics that need to be kept in mind
when seeking the most practical solution to global GHG emissions reduction
(Marintek et al. 2000, Ron Wit et al., 2004):

It is difficult to define the nation or territory where «generation» of sea transport
services takes place. Sea transport and emissions in international sea, take place
outside national control. In contrast, the UNFCCC and Kyoto Protocol are based on
responsibilities assumed exclusively by nation-states.

It is difficult to determine the country of ownership of a vessel, or who is the real
owner or responsible for its operation. The majority of the world’s cargo-carrying
capacity is registered in non-Annex | countries (developing countries which don't
have their own Kyoto emission targets) and, furthermore, ships are often operated on
a charter or lease basis, with various lease systems being used.

The majority of the world’s bulk shipments either start or finish their journey in an
Annex | country ("Annex | Countries" are the industrialized countries and those in
transition to a market economy that have taken on emission reduction or limitation
targets under the Kyoto Protocol).

Bunker fuels are commonly sold by dealers independent of the major oil companies,
which makes administration of bunker fuels sold and bunker fuel taxes complex.
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The mobility of ships implies that evasion of measures is hard to avoid unless the
measures are global in scope. However, some actions taken by, for instance, Annex-I
countries only, may have a significant impact on global emissions from ships.
Manifested mainly by IMO conventions, the international shipping industry has
achieved some solutions to common safety and pollution problems. These have, to a
large extent, involved the adoption of global uniform (minimum) standards.

MARKET-BASED APPROACHES FOR THE REDUCTION OF MARINE
GHG EMISSIONS

Besides the distinct characteristics of international shipping referred above, which
have resulted in the exclusion of marine industry from any regional or international
convention for the reduction of GHG emissions, substantive progress has been made
in developing technical and operational measures to address CO emissions from ships
and, furthermore, the MEPC has investigated the feasibility and effectiveness of the
market-based policy options for GHG reduction in international shipping. In this
paper, we present, besides the development of a CO, emission indexing scheme, two
market-based mechanisms with GHG-reduction potential for international shipping: a)
a global levy scheme and b) emission trading schemes.

3.1. A global levy scheme

Short-term measures developed in order to achieve GHG emission reductions
from ships, include a proposal to establish a global levy scheme on marine bunker
fuel. Under this scheme, all ships engaged in international voyages would be
subjected to a bunker levy established at a given cost level per ton of fuel bunkered.
With such a scheme in place, a baseline of fuel used and CO, emissions would be
obtained.

A carbon charge on bunker fuels would increase fuel costs for the vessels. Fuel
costs are in many cases a large proportion of shipping costs and therefore play an
important role in the decisions of ship builders and owners. The relative importance
depends on the type of vessel and the type of trade in which it is involved. Since
emissions of CO, are connected to fuel consumption, carbon charges will give ship
owners increased incentives to reduce fuel use and emissions. This effect is
confirmed by historical data, which show that bunker fuel demand indeed responds to
changes in bunker fuel price (Marintek et al., 2000).

A carbon charge on bunker fuels might reduce bunker demand and associated
CO,-emissions through the following measures (OECD, 1997):

Reductions in the amount of maritime traffic
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3.2

Energy efficiency improvements in ship engines and ship design
Changes in operating practices including load factors, routing and sailing speeds
Switching to different vessel types

Switching to alternative fuel.

The prospect of a global levy/credits scheme contributing to GHG-emissions
reduction from ships was found promising, although there are several obstacles for the
implementation of a carbon charge on bunker fuels. Firstly, it would be necessary to
reach an agreement between countries on implementing such a charge. Even if a
charge only involved a small number of countries, it would be important for them to
negotiate a range of issues with non-participating countries. Any Annex | country
initiative would need to be negotiated in a wider international framework including
developing countries. The negotiations would need to address issues such as the point
of application of the charge, the question of which government would be responsible
for collecting and disbursing the proceeds of the charge, and the question of transfers
of revenue among countries.

Unless implemented globally, bunker charges can be readily evaded. If they
apply in a limited number of counties only, evasion will depend on the location of the
ports where bunkers can be tanked free of carbon charge and on the costs of fuel
transport versus the level of the charge. Furthermore, revenues need to be allocated,
which may raise distributional complications similar to the rules needed for
distributing emission allowances under an emissions trading system.

An emission trading scheme

The longer-term measures for the reduction of marine GHG emissions, identified
and approved by MEPC for further development, include an emission trading scheme.
Emissions trading in itself represents cooperation between two countries, companies
or organizations that have reduction commitments. Any company in a country that
has reduced its emissions below the determined commitment can sell its surplus units
to another company in a country that may find it more difficult to reduce its emissions
and meet its reduction commitment.

Emission trading is one of the flexible mechanisms approved by the Kyoto
Protocol for the accomplishment of the targets that it sets to the industrialized
countries involved and the European community for reducing greenhouse gas
emissions. In January 2005, the European Union Greenhouse Gas Emission Trading
Scheme (EU-ETS), based on Directive 2003/87/EC, commenced operation covering
11.500 energy-intensive installations across the European Union, which represent
close to half of Europe’s emissions of CO,. The idea behind the EU-ETS is that if
allowances can be bought and sold by participants in the open market, then the overall
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cost of compliance with the Kyoto targets will be restricted to a bare minimum.
International shipping is not included in the EU-ETS because of the difficulty in
defining responsibility by country and the fact that it should be dealt with in a global
perspective due to its international character.

In order to operate an emission trading scheme in international shipping, there are
two options: either international shipping emissions should be included in national
emissions inventories or they should be included in the Protocol of Kyoto, outside the
assigned amounts of Annex | parties (under auspices of IMO or others). Including
shipping emissions in national emissions inventories requires that they can be
allocated to counties, which could be done through the following methods (Marintek
et al., 2000):

Allocation of emissions to Parties according to the nationality of the transporting
company, the country where the vessel is registered, or the country of the operator.
Allocation of emissions to Parties according to the country of departure or destination
of the vessel, or sharing of responsibility for emissions between the country of
departure and country of arrival.

Allocation to Parties according to the country of departure or destination of
passengers or cargo, or sharing of responsibility for emissions related to the voyage of
passengers or cargo between the country of departure and country of arrival.

It is, though, highly unlikely that any allocation method of the above could be
agreed through the UNFCCC negotiating process. The Kyoto Protocol would have to
be re-negotiated because some countries would require their emissions reductions
obligations to be changed and, therefore, national emissions inventories would need to
be changed. As a result, allocating emissions allowances from international shipping
among countries seems impossible to achieve in the foreseeable future.

In case that international shipping emissions are included in the Protocol of
Kyoto, outside the assigned amounts of Annex | parties (under auspices of IMO or
others), a cap on total emissions from international shipping should be established and
ship owners would have to buy emission allowances to cover their emissions. Ship
owners choosing to over-comply could sell surplus allowances in the international
emissions trading market or in a special market limited to the international shipping
industry.

However, this option also presents problems in practical implementation. If
international shipping is included in international emissions trading, a cap on
emissions from this industry would have to be negotiated with the parties to the Kyoto
Protocol, which would imply rather complicated negotiations. If this cap includes
only the ships registered in Annex | countries, there would be an incentive to register
ships in non-Annex | countries instead. This option would also require difficult
negotiations on the distribution of allowances among ship owners.
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4. THE DEVELOPMENT OF A CO; EMISSION INDEX FOR SHIPS

As referred above, most recent MEPC delegations have adopted the development
of a CO, emission indexing scheme as an appropriate starting point for reducing
marine GHG emissions. The basic idea behind a CO, emission index is that it
describes the CO; efficiency (i.e. the fuel efficiency) of a ship, i.e. the CO, emission
per tonne cargo per nautical mile. As the amount of CO, emitted from a ship is
directly related to the consumption of bunker fuel oil, the CO, indexing will provide
useful information on a ship’s performance with regard to fuel efficiency.

This index could, in the future, assess both the technical features (e.g. hull
design) and operational features of the ship (e.g. speed). The current index for the
energy efficiency of a ship in operation is limited to an expression of efficiency
expressed in way of CO, emitted per unit of transport work. In its most simple form,
the CO, emission index is defined as the ratio of mass of CO, per unit of transport
work:

Index = m CO, / (transport work) or

Index = m CO,/ (mcargo * transport distance)

where mCO; is total CO, emitted for transport work and transport work is equal to
total cargo carried (mcargo) during this voyage or period x the distance travelled for
this voyage or period.

Its unit is t CO,/ (t cargo * nautical mile). For bulk and general cargo ships, the mass
of transported cargo should be defined in metric tonnes (t). For ships carrying a
combination of containers and other cargoes, a TEU mass of 10 t should be applied
for loaded TEUs and 2 t for empty TEUs. For other types of ship, the following units
could be applied:

e For bulk carriers and tankers : cubic metres (m®)

e For passenger vessels : number of passengers

e For car ferries and car carriers : number of car units or occupied lane metres
e  For container ships : number of TEUs (empty or full)

e For railway and ro-ro vessels : number of railway cars and freight vehicles, or
occupied lane metres.

The CO, emission index is calculated as follows:

5,FC; x C
Im

Carbon

XDL

Index = cargo.i (gram COy/tonne identical mile)
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where FC; is the fuel consumption of a voyage or period, Ccarnon IS the carbon content
of the fuel used, Mcargo,i IS the total payload carried during this voyage or period and D;
is the distance travelled for this voyage or period, meaning that the CO, emission
index is equal to the ratio of total fuel consumption of a voyage or period (FC;) x the
carbon content of the fuel used (Ccaron) / the total payload carried during this voyage
or period (Meargo) X the distance travelled for this voyage or period. Fuel
consumption, FC, is defined as all fuel consumed at sea and in port for a voyage or
period by main and auxiliary engines including boilers and incinerators.

Under the concept of the CO, emission index, a ship emissions calculator (a web-
based tool for calculating the exhaust gas emissions of specific types of ships under a
variety of operational scenarios) was developed in a recent study by the Laboratory
for Maritime Transport, NTUA (2008). This web tool, based on data from the world
fleet database, incorporates the main categories of ships, each further broken down
into size sub-categories and typical routes and calculates the CO, emissions of an
average ship according to its type, size and the route that it follows. Various charts
have been produced based on the CO; emissions statistics, which show the CO,
emissions per tonne-km per year for different vessel categories and sizes.

The following chart shows the CO, emissions per vessel category:

CO2 emissions per vessel category (million tonnes per year )
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Fig. 3: CO2 emissions per vessel category

Source: Laboratory for Maritime Transport, NTUA (2008)

As can be seen, faster ships (such as containerships) emit more (both in absolute
levels and per tonne-km) than slower ships as well as smaller ships emit more per
tonne-km than larger ships. An interesting piece of information is the fact that
containerships are by far the most important source of CO, emissions, both in absolute
and per tonne-km terms.
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The CO; emissions per tonne-km per year of containerships are presented at the

following chart:

Containerships
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As we can see, smaller containerships emit more per tonne-km than the larger
ones. An important observation is the large amount of CO, emissions produced by the
top size category of container vessels on an absolute scale, but also the fact that CO,
emissions per tonne-km of these containerships remain at a significant high level in
contrast to the other categories of large ships.

The reason why the development of a CO, emission indexing scheme is widely
considered as an appropriate starting point for reducing marine GHG emissions is that
it can be used to determine the average CO, index (baseline) for the existing world
feet, which is practically done by the ship emission calculator. Based on this average
CO; index, a mandatory design CO, index for new ships could be developed, which
would require them to meet a design CO, limit that would be set at a level below the
average CO, index. The design CO, index for new ships would serve as a fuel-
efficiency tool at the design stage of ships, enabling the fuel efficiency of different
ship designs or a specific design with different input such as design speed, choice of
propeller or the use of waste heat recovery systems, to be compared.

The formulation of a design CO, index for new ships should express the CO,
efficiency of a ship in a well defined design condition. Efficiency is, in this context,
the ratio between the environmental cost and the benefit for society:

Environmental cost
Benefit for society

Design CO, index =

where the environmental cost of shipping is its contribution to global warming
through emission of CO, from combustion of fossil fuel and the benefit for society is
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the performed transport work, which generally is related to the cargo capacity
multiplied by the distance it has been carried. Consideration should be given, though,
to the way the design CO; index will be implemented to the different ship types
needing different correction factors and the way the design index will be verified as
there might not be a Flag state dedicated to the ship at the design stage.

4.1. The establishment of a CO, emission index

The ship emission calculator, presented above, indicates the real purpose of
establishing a CO; emission index, which is enabling ship owners and operators to
evaluate the performance of their fleet with regard to CO,emissions. Firstly, it should
be made clear that, to date, all CO; Indexing is done on a purely voluntary basis, as no
mandatory GHG instrument for international shipping has been adopted.

In order to establish the CO, emission index (Ron Wit et al., 2004), information
needs to be collected on:

* Distance traveled

* Quantity and type of fuel used

» All fuel information that may affect the amount of carbon dioxide emitted

* The type, weight and/or number of cargo (items) on board, in the appropriate

measurement unit
and the following main steps need to be executed (MEPC / circ. 471, 2005):
1. Define data sources for data collection.
2. Collect data.
3. Convert data to appropriate format.
4. Calculate CO2 index.

The data recording method used in particular ship types must be uniform so that
information can be easily analyzed to facilitate the extraction of the required
conclusions. Documented procedures to monitor and measure, on a regular basis,
should be developed and maintained.

Implementation of the CO, index in an established environmental management
system should be performed in line with the implementation of any other chosen
indicator and follow the main elements of the recognized standards (planning,
implementation and operation, checking and corrective action, management review).

Results from monitoring and measurements could be reported to the
management. A management review may include the review of targets, objectives,
and CO; index to establish the continued suitability in light of changing
environmental impact and concerns, regulatory developments, organizational activity
changes and changes in the environment (MEPC / circ. 471, 2005).

4.2. The application of the CO, emission index from a Greek shipping company
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Five large containerships of Greek shipping company are the first worldwide to
operate in full compliance with MEPC / circ. 471 of IMO regarding operational CO,
indexing, presented above. This action presents special significance as it takes place
before the relative decisions are taken by IMO and carried out by the member states
of the European Union.

The motivation of the Shipping company for the implementation of the CO;
emission index is, first of all, the environmental “benefit” that it provides. The
operational index consists a first step towards measuring the CO, emissions from
international shipping and it is considered to be one element of a package of measures
to eventually facilitate CO, emission reductions from shipping. Moreover, although
shipping is one of the smaller contributors to global CO; emissions, the inclusion of
maritime transport in a future emission control regime is currently under discussion at
international political level and is assumed to become reality after 2012. The
operational CO; index for ships is considered as a future link towards market-based
instruments like, e.g., an emission certificate trading system.

The operational CO, index operates in the way shown below:

The CO; emission index is used to record fuel consumption, transported cargo and
distance between two consecutive ports. With carbon emission factors specified by
IMO, the operational CO; index is calculated for each voyage and later averaged for a
defined period, usually a year. Based on checks of data recorded during the period, a
surveyor of the classification society will check the recorded data and eventually issue
a certified operational CO, index, which is then valid for the next period. By entering
data for more than one vessel, it is possible to compare CO, indices across a fleet, a
function that is expected to be of particular significance, as it will expose differences
in fuel consumption associated with individual vessel and voyage segments and
enable ship owners to make comparisons between vessels' and fleets' carbon
emissions. Once certified CO, index values become public, it will promote the use of
ships with a low index for more cargo and thus improve their record even further,
while ships with poor values will lose cargo and worsen their economic efficiency. A
transparent and public CO, indexing system would therefore encourage the
development of ships with low emissions.

The application of the CO, emission index provides a relative advantage to the
Shipping company for the following reasons:

. With the implementation of the operational CO, index on five ships, the company
demonstrates its commitment to environmental protection and contributes
significantly to the future wide implementation of the CO, emission index as it is a
leader in gaining widespread experience with the CO; indexing methodology in
general. Taking into account the future environmental regulation for maritime
transport, ship owners pay special attention to an energy-efficient way of transport
and the application of the CO, index could build experience with the IMO-based CO,
indexing methodology - including reporting procedure and monitoring - that would be
useful to shipping companies and flag states.
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2. Applied on five ships of the company’s fleet, the CO, emission index allows a
comparison of CO; indices. This function in particular is expected to trigger a learning
effect as differences in fuel consumption will be made explicit and more transparent
with the data associated to each vessel and voyage segment. Ship operators and
managers could use a “CO; Index Data Analysis” to reduce their fuel costs, as the first
step towards optimizing a ship’s fuel consumption is to evaluate the fuel efficiency
performance and investigate the drivers of unexpected fuel consumption patterns.
Thus, a “CO; Index Data Analysis” is a first step towards improving fuel efficiency
and cutting operating costs generating a four-fold evaluation of a ship’s fuel
consumption patterns:

¢ Identification of voyages with unexpectedly high or low fuel consumption

e Comparison of operational CO, index with respective design index (actual vs.
potential efficiency) and of design index with other vessels’ design indices

e ldentification of deviations in the following: fuel consumption from the yearly
average; long legs with similar cargo loads; sailed distances for identical voyages

e Comparison of a ship’s operational CO, index with those of sister vessels.

3. As refereed above, the operational CO; index for ships is considered as the basis for
the development of a mandatory design CO, index for new ships and a future link
towards market-based instruments like an emission trading scheme or a global levy
scheme. Implementing the operational CO, index on five ships and using the “CO,
Index Data Analysis”, the company will have accomplished an appropriate starting
point for reducing GHG emissions, as it will be able to evaluate the fuel efficiency
performance of its ships and thus participate in a future mechanism with GHG-
reduction potential for international shipping.

5. CONCLUSIONS

While shipping is the most energy-efficient mode of transport, effective measures
need to be taken in order to reduce GHG emissions from this industrial sector. In this
paper, two market-based measures — the global levy and the emission trading scheme
-were presented as well as the development of a CO, emission indexing scheme as
possible future mechanisms with GHG-reduction potential for international shipping.

Besides the practical implementation and possible evasion problems that the two
market-based instruments presented above include, their CO, emission reduction
effectiveness in the maritime sector can be strongly questioned. The fact that the
demand for maritime transport is inelastic means that the charges on bunker fuels or
the purchase of emissions allowances will be largely transferred to the charterers
while the real goal, the reduction of GHG emissions from shipping, will not be
accomplished. Although, a global levy or an emission trading scheme could be
successfully implemented in other industrial sectors for the accomplishment of their
CO; emission reduction, they do not consist a vital solution for the maritime sector.
In contrast, emphasis should be given to the development of a mandatory design CO,
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index for new ships, which will contain a required minimum level of fuel efficiency
related to a CO, emission limit, which will be established, based on a CO, emission
indexing scheme.

The case of a Greek Shipping company which has implemented this CO,
emission index to five of its new buildings, before the relative committing decisions
are taken by IMO and carried out by the member states of the European Union,
presents a particular interest as it is a leader in gaining widespread experience with the
IMO-based CO, indexing methodology - including reporting procedure and
monitoring - that would be useful to shipping companies and flag states in their effort
to improve the energy-efficiency of their fleet.
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Abstract

110,600 ships emitted 1,130 mega tons CO2 in 2010, as modeled, and are expected to emit
1,533Mt by 2030 from larger, on average, 97,500 ships (Hoffmann et al, 2012). Thanks to
current depression not only containerships benefited $3 billion through ‘slow-steaming’
(Page, 2011), but also a 43% reduction in CO2 emissions (Maloni et al, 2013) has been
achieved. It seems by these facts that there is one win-win solution to reduce CO2 emissions:
to reduce designed speed and actual one. IMO tried only the second part of the solution,
which unfortunately has a long term perspective as it is acting only through new-buildings
(EEDI).

The paper investigates seven issues through a representative sample of 39 Greek shipping
companies —approached by e mail- owning or managing ocean going ships, in 2009-2010,
mainly in dry and liquid sectors (66%). The issues —singled out also as the dependent
variables- are: (1) The degree of awareness of shipping companies about sea environmental
threats. (2) The effectiveness of the proposed by IMO measures —EEDI, levy on fuel and
selling/buying emissions- to reduce GHG emissions and mainly CO2 from ships. (3) The
possibility that measures will increase vessels’ operating costs. (4) The probability that EEOI
is a real precondition in adopting it as an effective tool for reducing GHG emissions. (5) The
possibility to gain a competitive advantage by adopting voluntarily any of the measures
proposed. (6) The probability that average age of the ships affects the effectiveness of
measures in reducing emissions and (7) the possibility that by adopting any of the measures,
and by having younger ships, a company can obtain a competitive advantage. Above
issues/variables are tested for correlation against ‘size of companies’ and ‘average age of
their fleet’ (independent variables).

Key-words: IMO measures, reduction in GHG emissions, CO2, Greek shipping attitude, e-
mail questionnaire, 2009-2010
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INTRODUCTION

IMO works on establishing regulations for global shipping regarding its ‘Greenhouse
gas —GHG- emissions’- together with a number of approaches —including cost-
effective ones- expected, if implemented in 2013, to reduce mainly CO2 emissions to

air from ships. IMO’s approaches are presented in this paper.

In fact, the purpose of IMO is to reduce, as much as it is required, shipping emissions
so that to stop or redirect back climatic deterioration, the consequences of which are
witnessed by any inhabitant on this planet. Part of previous research investigated the
CO2 emission reduction potential of global shipping with an horizon of 30 years or so,
vis-a-vis related abatement costs. Global shipping, unfortunately, is accused not only
for the present 3%+ of the anthropogenic CO2 emissions -considered a significant
contribution among GHG emissions -but also for a significant expected increase in

future...

The real blockade and challenge for maritime research, and for IMO’s effort alike, we
believe, is that 93% of the reduction potential will be related, by 2030, hopefully, to
82,100 new ships over 100 gt (Hoffmann et al, 2012). The world fleet at that time is
will be 97,500 ships of 2020m dwt (2030)! We doubt the validity of these figures as

current depression must reduce these figures, especially after 2013.

Of course the above approach is better than that of Eide et al (2010), who assumed a
fairly constant fleet size (for 2015-2020). Hoffmann et al (2012) assumed also 10,000
ships to be scrapped per year for next 5 years. This figure is double the actual one of
5% of the existing fleet in 2013 (est., 1% quarter). The fleet found to consist of
110,600 ships of 1,240 m dwt in 2010, lower by 13,100 ships in 2030. For this, one
reason may be economies of scale. Almost half of the global fleet is ships below
1,000 gt. The COz2 that will be emitted from these ships is 1533 Mt of which 1,316 Mt
(megatons) from new plus 217 from existing ones by 2030 (14% of total), compared
with 1,130 modeled in 2010 (a 37% rise between 2010 and 2030)...
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International shipping community ruled out, in January 2013, that all ships built after
this date, for developed countries, and up to 2020 for developing ones, have to show
that their EEDI (IMO, 2009a, b) —i.e. ‘the energy efficiency design index’- depending
on type and category- is within the limits put by MEPC (IMO’s Marine Environment
Protection Committee.

The above is only one reaction to the broader problem, of what is called by
international community, ‘climatic deterioration or change’ due to the well known,
by now, ‘greenhouse effect’. This causes the increase in the average temperature of air
near earth’s surface. Worth noting is that this temperature increased by only 0.7
degrees centigrade over one hundred years (1880-1988) and near 3 degrees for the
subsequent 20 years (1989-2009)! The future projection, however, is more terrifying,
if 3 to 6 degrees will be added during next 100 years (2009-2109) (International Panel
on Climate Change).

Given that in Nature reactions work in chain, the increase in ‘average earth’s
temperature’ will raise the ‘average height of sea’s surface from its bottom’. This is
not without great repercussions on the existence of whole coastal areas, but also on
the climate of coastal nations. This now is only 25 centimeters, but it is getting worse
as time goes-by and more ice hills and mountains melt into the Greenland Sea and

elsewhere.

In addition, climatic zones will change, and especially rain zones. Rains will be more
frequent and heavier —causing floods (what happened in many EU members during
2013) and physical destructions- with the exception, however, of the sub-tropical and
tropical areas. Droughts will become more intense. Snow and frost, typhoons,
cyclones and hurricanes —with higher average speeds- will visit earth more frequently,
leaving a great destruction behind, as all we have witnessed (especially in USA in the
past and during 2013).

International community realized through ‘1990 Kyoto Protocol” (UN, 2011) and the
‘Copenhagen Accord’ (2009), that the GHG emissions from shipping should be faced
differently than what was done with shore. This is due to the lack of reliable data —this

paper being a contribution to this direction- and the inability of maritime nations to
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agree about the responsibility for emissions to be undertaken by each individual
maritime country. UN has ruled out that reduction in maritime GHG emissions —being
3% to 5% of global- is a task of IMO/MEPC. This allocation was accepted with
satisfaction by Greek Shipping community. Moreover, shipping emits GHG to the
extent of 10% among means of transport (UNCTAD, 2009).

It is worth noting that many international organizations are concerned with Climate
Change, indicating its importance. United Nations (‘Framework convention on
climate change’-FCCC) undertook the purpose to stabilize the concentration of GHG
in atmosphere to stop climatic deterioration. Kyoto protocol in 1990 put quantitative
and obligatory targets for 37 industrial nations. EU set as a target to reduce ‘total

GHG emissions’ by 5.2% (1990-2012).

‘Copenhagen Accord’ (2009), which is not legally binding, called for a dynamic
policy to prevent climatic deterioration as ruled by UN by casting differentiated
responsibilities and capabilities to each nation adopted it. No doubt, present emissions
must heavily be reduced. The ‘accord’ introduced for the first time a red line between
developed nations, which are mainly responsible for the present situation and have
mainly the capacity to do something, and developing countries, which are not...This
we reckon is wrong if we include in developing countries large nations like China and

India.

IMO (2008, 2009c; 62" meeting: July 2011) in particular engaged in developing new
regulations and strategies to restrict emissions to air from new ships, like EEDI and
‘Shipboard energy efficiency management plan’ (SEEMP)- the plan, through
improved use of energy. The plan acts in the short run, unlike EEDI, focusing on
operational measures and retrofits to raise energy efficiency (Bazari and Longva,
2011; Johnson et al, 2013). The measures estimated by IMO (2009a) are considered
able to reduce CO2 emissions between 25% and 75%, based on the increased energy

efficiency. Bazari and Longva (2011) doubted this.

UN (2010) moreover suggested the introduction of a tax/levy on global shipping in an
effort to raise funds in favor of developing countries to enable them to decrease their
CO2 emissions, supported also by EU (2011). It is also true that UN (FCCC) called
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IMO to undertake its responsibilities for an immediate reduction in ship GHG
emissions. This was also accepted by Greek shipping community, which in general is
pro-IMO, as mentioned. EU (2011) also works towards reducing CO2 emissions from
maritime transport between 40% and 50% by 2050, based on the 2005 figures. The
interesting point is that this is a great ambition of EU to achieve above target through
technological advances, improved operational efficiency and alternative fuels given
present depression.

Next is a literature review, followed by methodology. Then, the profile of 39 Greek
shipping companies, which took part in the questionnaire, is analyzed. Next,
correlation analysis of the responses is carried out and then presented in a general and

in a detailed diagrammatic way. Then we conclude.

LITERATURE REVIEW

With the exception of MEPC (2000, 2009 studies), literature on maritime air
emissions is slim, though getting fatter since 2005, and par excellence since and
including 2008, taking into account that the whole matter is on the agenda for the last
ten years or so. Most conferences at present deal with the general relationship of
‘Shipping and Environment’ and as such this paper contributes to the specific
problems. Exceptions as far as conferences, and journal papers are concerned, we
reckon, constitute among others also Giziakis and Christodoulou (2011) and
Goulielmos et al (2011). Moreover, Giziakis and Christodoulou (2012) presented the

other half of this research.

Skjong (2009), Eide et al (2009) and Longva et al (2010) suggested a cost-effective
criterion to link globe’s and shipping reduction targets as there was a problem in
estimating shipping emissions reduction targets. Eide et al (2010) showed that a 33%
of fleet CO2 emissions in 2030 could be averted if measure’s ‘marginal abatement
cost’ (MAC) is $0 per ton. The percentage can increase to 49% if MAC equals $100
p.t. OECD/ITF (2009) argued that transport has a potential for cost-effective CO2

emission reduction, depending on the capital costs devoted for its implementation.
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Soylu and Dumville (2011) revealed that a significant reduction in environmental
burdens brings a fierce competitive advantage to the firm engaged in environmental
transformations. They admitted that the global warming causes substantial
environmental burdens that beset the planet through hotter days, more severe storms,
higher sea levels, longer droughts and numerous fires. Authors tried to apply
environmental issues to products and green supply chains. Moreover, Mellin and
Rydhed (2012) examined Swedish ports’ attitude towards the regulation of the
shipping sector emissions of CO2. Goulielmos et al (2012) also applied green
philosophy to EU Short Sea Shipping ports.

Haralambides and Gujar (2012) tried a comparative study of DEA type, called eco-
DEA, on 16 Indian North Capital Region dry ports (9 private-7 public) handling
containers (2006-2009). The model is supposed to evaluate both desirable and
undesirable outputs from such production. The undesirable one is the CO2 emissions.
The paper argues that efficiency, or rather eco-efficiency, is significantly altered once
environmental aspects are taken into account. Logistics service providers and port
operators are called to re-evaluate and re-calibrate their roles and responsibilities in
protecting natural environment. Public dry ports ignore completely CO2 emissions in
India...The results showed that from 16 ports only 2 retained their efficiency score,
when the environmental impact is brought into account. We see that environmental
issues occupy even private ports in developing countries of the size of India. This
paradigm puts some doubts on the policy of the ‘Copenhagen Accord’ to treat

differently developing countries especially of the size of India and China.

Hoffmann et al (2012) tried to track the number of new ships to be built to calculate
added capital expenditure needed to implement CO:2 reduction measures,
corresponding to different abatement cost scenarios (2010-2030). They tried to give
an answer to this particular question: ‘“What will be the economic burden on global
shipping from the implementation of necessary abatement measures?” They examined
the CO2 emission reduction potential to alternative cost-effectiveness approaches.
They calculated the capital intensity i.e. the investment needed per ton of CO:2
reduction according to measures. They argued that an increase in capital expenditure
on new ships by...$761 billion will achieve a 53% reduction in CO2 emissions of

1316 megatons up to 2030, if the ‘set-of-measures approach’ is adopted. They use
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what they call ‘cost of averting a ton of CO2 equivalent heating in $ per ton’ as

described in Eide et al (2009).

Johnson et al (2013) analyzed the ‘ship energy efficiency management plan’
(SEEMP)-plan, considered to be the only regulatory instrument expected to affect the
rising COz2 shipping emissions and especially in short run. The plan has certain gaps
in its guidelines, and they decided to compare it with ISO 50001 and ISM Code. They
found that the plan lacks crucial features, being inferior of ISO 50001 in many
aspects and will be detrimental to its success in two counts: from the CO2 abatement
as expected by the society and from the perspective of companies’ success in
managing their energy. Authors bring into the discussion the ‘energy efficiency gap’.
This gap is due to failures and barriers in markets, institutions and
organizations...The authors see the plan as a best practice of managing shipping

companies and an enforceable regulatory instrument.

METHODOLOGY

Before Greek shipping companies comply with the requirements introduced by IMO
aiming at reducing future CO2 emissions in the long run, we believe, they first have to
be fully aware, and comprehend these measures. A field research has then been
designed to this effect with the use of a questionnaire. Moreover, given that EU
supposes that Greek shipowners have to be first convinced before adopting measures,
this field work had as a secondary purpose to monitor Greek shipping’s attitude,

reaction and sensitivity of relevant measures.

Greek shipping we consider to be par excellence representative of Global shipping as

having the 1% world position in 2013 (1* quarter) (Figure 1).

Figure 1: Growth in million dwt of Greek-owned fleet, 1988 -2013 (March).
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As shown (Figure 1), the strength of Greek-owned fleet in million dwt had certain
steps back from the trend line between 1996 and 2001 and between 2001 and 2007.
The exceptional growth, however, is shown during current depression 2008-2013!
‘Greek owned shippinglg’indeed represents well, we reckon, global shipping having
in March 2013 (Lloyd’s Register-Fairplay data for GSCC) 3,677 ships out of 50,450
(7.3%; ships over 1000 gt) of 265.3 m dwt and 10.2 average age. Moreover, 282 ships
were on order (reduced from 437 in 2012 and 25.5m gt) of 18.4m gt in March, 2013.

The questionnaires were sent by e-mail*®

to a sample of 773 Greek shipping
companies, selected by random sampling and with a care not only to include small-
medium and large companies, but also those specializing in the whole spectrum of
shipping business in a fully representative manner for the majority of them: i.e. dry,
liquid, gas, containerships, general cargo, passenger ships and the rest. The
investigation period covered two months in end 2009 and five months in first half of

2010.

1 Ships owned by Greeks, by more than 50%, independently of flag.
19 aas . . .

The positive elements are that e-mail guarantees anonymity, full control over the way questions are
phrased, exerts no pressure on those asked, eliminates influences from physical appearance and is
more objective. Negative elements are that the response rate is low and possible misunderstandings,
caused by the questions asked, cannot be solved.
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The questionnaire, of 15 closed questions, had to be filled out by the Managers of the
Safety and Quality Departments or by Designated Persons Ashore. These people, we
reckon, are par excellence suitable to reply in accordance with their job description.
Before sending the questionnaire, above recipients called to be asked whether their

experience, and especially time, were at our disposal.

The questionnaire was designed to find-out: (1) company’s sector(s) of activity, (2)
number of ships managed or owned, (3) fleet’s average age, (4) degree of awareness
of recent IMO’s environmental and regulatory measures, (5) views about proposed
measures of IMO to reduce future emissions, mainly CO2, and (6) practices followed
in the past, and will be adopted in future, about gas emissions produced by

companies’ vessels.

For the sample to be fully representative, was addressed to ‘foreign’ Greek-owned
shipping companies having their head office in Greece. As mentioned the
disadvantage of questioning by e-mail is the low response rate. For our case-study,
39%° companies responded (out of 773, i.e. 5.04%). This is, however, considered
adequate. Moreover, from our experience from other doctoral theses the number of 50

replied questionnaires from Greek shipping companies is considered a maximum.

The analysis of the responses carried out by SPSS statistical computer program. Due
to small samples involved the regression analysis has not been attempted, due also to
loss of significance. We carried-out instead a correlation analysis —dividing fleet size
in two (below and over certain size, to simulate the impact of size) and also ships in

two age groups (greater than 15 years and lower).

THE PROFILE OF GREEK SHIPPING COMPANIES IN THE SAMPLE

(1) Classification of companies in the sample according to the type of ships

The % of ships and their particular sector of activity are shown in Figure 2.

2 Two companies filled out part of the questionnaire.
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Figure 2: Sector of activity of Greek Shipping companies replied the questionnaires,
2009-2010.

Passenger
13%

Tugs

Container Bulk Carriers
ships 33%
10%

Wet cargoes
33%

General
cargo
8%

Source: Questionnaires, 2010.

As shown (Figure 2), 66% of the ships ‘asked’ belong to the ‘wet and dry cargo’
sectors. Comparing this percentage with Greek-owned fleet in 2013 -three years later-
we found that ‘oil tankers-chemical-product plus liquid gas and combination carriers’
covered 1,302 ships or 35% (globe: 22%); 1,636 ships were in ‘ore and bulk’ or
44.5% (21.4% globe); ‘containerships’: 320 or 9% (11% globe); ‘general cargo’: 241
or 6.5% (25.5%, 12,872 in the world); ‘passenger ships’: 105 or 3% (3.7% in the
world) and ‘other types’: 73 or 2% (17%, 8,665 in the world). The percentages in the
sample, thus, conform, more or less, to that of the fleet, given the 3 years passed: i.e.
79.5% amount the two main groups in the fleet against 66% in the sample. This was
another way to test the representativeness of the sample as far its composition is

concerned.

Size of the companies questioned
As far as the number of ships that each company ‘manages or owns’ is concerned, i.e.

the size of each company, this is presented in Figure 3.

Figure 3: Number of ships managed or owned per company, 2010.

251



(3)

15% over 15
1-3 ships 31%

41% 4-9 ships

Source: Questionnaires, 2010.

As shown (Figure 3), the number of ships managed or owned by shipping companies
replied, varies as follows: 1-3 ships 31%; 4-9 ships 41%; 10-15 ships 13% and over
15 ships (and up to 42) 15%. Though shipping companies possess an increased
number of ships than used to be -according to our experience- 72% manages or owns
up to 9 ships, meaning in the end that they are small companies in their majority as far
as the number of ships is concerned. This may further indicate that most companies
are personal, run by a family CEO (Syriopoulos and Tsatsaronis, 2011). This
assumption further implies that matters concerning protection of sea environment
depend on the ‘environmental culture and degree of commitment to environmental

protection of CEOs’.

The average age of ships

Important, from various sides, is the question concerning the average age of ships in
the sample. In Figure 4 is shown that 54% of ships replied is on average young, i.e. up
to 10 years. A rather serious % however is above 15 years (23%). This means that
these ships ‘can be perhaps scrapped’ under the present depression and replaced by
ECO ships given also the low shipbuilding prices prevailing in 2013 and the fuel
saving that can be obtained. In effect there exist pressures for adoption of these ships
coming also from time-charterers. Our experience taught us that low prices in new
buildings, ships complying with latest environmental regulations, a depression and a -
saving technology are factors that induce shipping companies, which have liquidity to

replace former ships with ECO ones/new technology ships.
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Figure 4: Average age of ships replied, 2010.

23% over 15ys 26%1-5ys

23%10-15ys

28% 5-10ys

Source: Questionnaires, 2010.

We pass now to the correlation analysis of the variables involved in the

questionnaires.

CORRELATION ANALYSIS

The independent variables

This section will present the results of the correlation analysis carried out between
two important independent variables: (a) the size of shipping company and (b) the
average age of the fleet, and dependent ones are mentioned below. We considered
these two variables important as we believe that these are the key-factors as to
whether environmental measures proposed will be accepted. Size, for a number of
reasons, determines a friendly attitude towards measures that may entail an additional
cost that can be easily covered by larger companies. Moreover, the age of the fleet, as
mentioned, may facilitate changes and developments, aided by current

depression/scrapping and low prices of ECO ships.

(2) The dependent variables

The dependent variables are shown in Table 1.

Table 1: Dependent variables in the Questionnaires, 2010.
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The degree of knowledge of | The kind of attitude towards | The evaluation of the degree
shipping companies of sea | existing or expected | of the effectiveness of: (a)
environment and its threats. | measures concerning the | EEDI, (b) international tax on
reduction of air pollution | maritime fuel, and (c) a

(GHG emissions). system of buying/selling
guantities of emissions. Also
of EEOI.

(3) Measures proposed for reducing GHG emissions including CO2

3.1EEDI

EEDI —the energy efficiency design index- is the ratio of the environmental cost due
to sea transportation (CO2 in grams) divided by the quantitative benefit to society
from the transportation services provided, in cargo tons, or rather in dwt of ships
involved. This ratio is determined by the design of the ship (engines etc) and the
quantity of CO:2 released to air (MEPC 58/4/8, 2008) and is applicable to new-
buildings only. As a result its effectiveness, to prevent climatic change and to provide
economic efficiency, is rather medium and long term. However, its practical
implementation and its role in providing a motive for adopting a technological change

-given appropriate technical means- is high (Christodoulou, 2013).

3.2 Global levy on marine bunkers

The ‘global levy scheme on marine bunker fuel’ —an economic measure- was
introduced by MEPC (2008, 2009), is based on the design of an ‘international
compensation fund’ (ICF) to handle this tax per ton on ship’s bunkers. This tax —
varying by the quantity of emissions- affects the cost of all ships in international
voyages (MEPC, 2007 57/4/4, 2008 58/4/22). 1t will be paid by either shipowners or

fuel suppliers or oil refineries.

Getting, however, something good out of something undesirable, the funds from the
levy will be devoted to ‘Shipping Research and Development’ or funding a program
of technical co-operation of IMO to improve energy efficiency of the global fleet
(MEPC, 2009, annex 6.). This levy needs further consideration because bunkers may
cover a substantial % of total operating cost. Fuel costs in 1980 for a newly built
tanker of 30,000 dwt (USA flag) was $1.98m or 20% of total annual cost or 41% on
voyage operating cost (Kendall and Buckley, 1994). Notteboom (2006) argued that
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fuel cost covers 50% of operating cost in container ships. There is also a potential that
the global quantity of maritime bunkers may be reduced as a result of the levy
(Chupka, 2004). This is true, as shipping shows a sensitivity on fuel cost and in the
past it has adopted low speed engines, and now looks after ECO ships, as mentioned.
The tangible effect so far is that reduced emissions go with ‘reduced speed’. We touch

below the slow steaming impact on emissions.

3.3 The system of buying/selling quantities of emissions.

This is called a market-based tool (MEPC, 2007, 2010) supported by a number of
industrial countries under its full name: ‘Maritime system of trading air greenhouse
emissions’- (METS), (MEPC 2008). This system puts a cap on GHG emissions from
ships. The cap is determined by IPCC and a mechanism is established for buying and
selling quantities of emissions (Criqui and Viguier, 2000). Such a system has also
been introduced in handling land pollution. The country that will manage to reduce

emissions below cap, it will be allowed to sell its ‘emissions rights’ to other countries
(IMO, 2000).

3.4 EEOI-Energy efficiency operational indicator

The indicator defines the energy efficiency of the ship and her CO2 emissions per unit
of transport done. In more detail EEOI is a ratio where the total fuel consumption for
one voyage, or other unit of time, multiplied by the carbon content of fuel used
divided by the total cargo carried over same period, times distance traveled. The
indicator is expressed in grams of COz2 per ton of cargo times nautical miles covered.

The indicator has the advantage to vary in accordance with voyage conditions.

Table 2 summarizes the relevant findings:

Table 2: Field work findings vis-a-vis 7 questions on sea air environmental measures, 2010.

1. Are you aware Larger Greek shipping | Correlation exists: p-
about the sea companies are more aware® | value<0.125; 0.079 LR
environmental threats? (Figure 5)

2. Do you believe Larger Greek shipping | Correlation exists: p-values

! Methods used are the Pearson Chi-Square together with the likelihood ratio.
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that measures will be companies are more positive <0.031; 0.002 and 0.354

effective in reducing (Figures 6).

emissions?

3. Do you believe Larger Greek shipping | Though no correlation
that measures will companies do not (Figure 7). | exists: p-values <0.212;
increase vessels operating <0.207; £0.170

costs?

4, Do vyou believe | Larger Greek shipping | Correlation exists: p-value
that EEOlI is a real | companies do (Figure 8). <0.077

precondition for adopting
an effective tool for
reducing emissions  of

GHG?
5. Do you believe Larger companies do (Figure | Correlation exists: p-
that adopting voluntarily 9). value<0.153

any of the measures,
means gaining a
competitive advantage?

6. Do you believe | Smaller companies (<15 | Though correlation does
that the age of ships | ships) owning/managing | not exist: p-value<0.414;
affects the effectiveness | younger ships do (Figure 10). | 0.169; 0.803
of measures to curtail
emissions?

7. Do you believe | Companies with younger | Correlation exists. p-
that adopting the | ships (<10 years) believe that | value<0.262

measures & having | they will gain a competitive
younger ships you will gain | advantage by pre-adopting
a competitive advantage? | one of the measures (Figure
11).

As shown (Table 2), one important question is: ‘Are the measures going to affect
operational cost in general and more important and specifically in relation to (1)
EEDI, (2) fuel tax, (3) buying/selling emissions, and (4) EEOI’? Moreover, are the
measures going to provide a ‘competitive advantage’ to companies, which will show
an attitude/promptness to adopt measures of reducing gas emissions? Will this last
one depend on their size? Then fleet age is examined vis-a-vis the measures: EEDI,

buying/selling quantities of emissions and an international levy on maritime fuel.

(4) Slow-steaming and its impact on GHG emissions

It is also true, however, that reduced speed depends on market conditions (and port

call scheduling: Rodrigue et al, 2009) and during depressions takes the form of slow
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steaming (OECD and Hecht, 1997). MEPC must take into account that the
‘technological slow steaming’ during a boom is equivalent of giving up revenue.
These ships we reckon must be credited with whatever they have lost in the protection
of sea environment by reducing speed voluntarily. This no doubt will increase the
need for more ships and so it will help during current depression. Its effect is
equivalent to increasing sailing distances. Slow-steaming-SS of dry bulk carriers of
80k plus between 1976 and 1988 varied from 2.6m dwt on average to 9.7m dwt
(July). Worth noting is that in 1985 depression (July) was 11.7m dwt (LSE, 1989
Feb.) in SS.

Maloni et al (2013) argued that containerships, which implemented SS in recent years,
improved not only fuel efficiency but also achieved lower GHG emissions. Shippers,
however, complain for the longer transit times resulting in increased inventory. They
calculated the SS impact on costs and emissions using Asia-N America container
trade, under different speeds, volumes and fuel prices. They found that the ‘extra SS”
(18 knots against 24) causes a 20% reduction in total costs and 43% reduction in CO2
emissions. SS provides a strong incentive for owners as it saves $3 billion from fuel
bill assuming it $700 per metric ton (Page, 2011). Here, of course, what is further
required is the ‘revenue forgone’/opportunity profit by adopting SS —due to current

depression.

DETAILED DIAGRAMMATIC PRESENTATION OF THE RESULTS

Knowledge of the regulatory framework
We will first present (Figure 5) the degree of awareness of Greek shipping companies
in the sample of the regulatory framework with reference to the reduction of GHG

emissions and especially COz2 from ships depending also on companies’ size.

Figure 5: Awareness about efforts paid to introduce a regulatory framework for reducing
GHG emissions by ships, 2010.
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As shown (Figure 5), larger shipping companies (10-42 ships) are very much aware of
the efforts paid by IMO to reduce gas emissions from vessels. This is explained by the
fact that larger companies are better and more adequately organized by having
specialized departments about matters that concern not only their ships, but also their

major charterers.

(2) The effectiveness of the proposed measures
With reference to the effectiveness of the proposed measures, we found that the
majority of Greek shipping companies, irrespectively of their size —and this is very
encouraging for IMO- believes in the effectiveness of one of the measures proposed.
They are positive for EEDI, but negative for the system of buying/selling quantities
emissions and for the tax/levy on maritime fuel. Moreover, the last one is not

considered a good solution of the air pollution problem (Figure 6).

Figure 6:
(a) Buying/selling emissions (b) EEDI (c) Levy on fuel cost
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As shown (Figure 6), very large companies (>15 ships<42) consider, by their greatest
majority, a levy on fuel as an effective measure to reduce air emissions from ships (3™
chart). EEDI (2" part) is not considered good solution by the very small shipping
companies, and for shipping in general by the great majority of companies. Only large
companies (>15<42 ships), however, consider EEDI effective/helpful. For buying and
selling emissions, very small and medium Greek shipping companies consider it, by

majority, as an ineffective measure (1% part).
(3) Impact of measures proposed on operating costs (Figure 7)

Figure 7: The believed effect of following measures on operating cost.

(1) EEDI (2) Levy (3) Buying/selling
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As shown (Figure 7), a clear-cut picture is not possible, given also that
‘environmental measures’ are not correlated to ‘operating cost’. Small companies (1-3
ships), as well as large (>15<42 ships) Greek shipping companies, believe that their
operating costs will increase (in medium and higher degree) by whatever measures
are adopted in the effort to reduce gas emissions (blue and green bars). The great
majority of companies, irrespective of size, believe that EEDI will increase, in a
major way, costs due to the need, which will crop-up, to adopt new technology. Grey
bars concerning 1-3 ships and 10-15 and half of the companies, show that their

operating cost will not be affected by EEDI (left).

The above mixed results we believe are justified given the unclear situation with
reference to: the price of an ECO ship, the quantity of fuel saved by her, and the
amount of hire to be paid by a charterer for an ECO ship vis-a-vis a non-ECO ship.
From interviews (May, 2013) we may say that the Greek company ‘Ocean Star’
chartered 3 new building Supramax ships to Cargill at $10,000 per day for 12-15
months counting on an additional benefit of $1,500 per day from reduced fuel cost. In
2011 such a ship (handymax) earned $14,888 average time charter rate and 32%
profit, on data provided by UNCTAD (2012). The price of the ship was $30m and her
cost $11,250. ‘Sea Pioneer’ argued that ECO ships offer substantial reductions in
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SOX and NOX from 3-4 tons a day to 20 tons depending on size. ‘Moundreas’ argued
that ‘fuel efficiency’ and ‘safety’ concern Greek shipowners. Greek shipowners are
worried about the constant increase in fuel cost —which concerns also time charterers-
and the ‘public awareness of pollution’ in general and in particular of environmental
emissions. One point against ECO ships is their limited speed of 12-14 knots.
‘Moundreas’ argued that ECO ships save on average $3,250 per day (5 tons IFO 380
at $650 per ton over 270 days) vis-a-vis a 5 year old non-ECO ship.

(4) EEOI and the size of companies

Figure 8: EEOI as a real precondition for adopting an effective tool for the reduction of GHG
emissions.
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Groups: 1-3 ships; 4-9; 10-15; over 15<42 ships. Blue=absolutely
so; green=rather so; grey=not necessarily; purple =not.

As shown (Figure 8), medium and large (4-15<42 ships) Greek shipping companies,
believe that an EEOI is a real precondition for adopting an effective tool to reduce air
pollution by GHG emitted by ships (blue and green bars in companies with ships from
4-15<42). Small companies (1-3 ships) do not believe that an EEOI will be a real

precondition for an effective tool.
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(5) The premature and voluntary adoption of measures will they provide a comparative
advantage?

Large companies believe that this is so. Explaining this we reckon that time
charterers, as mentioned above, prefer ships that have adopted a measure that reduces
emission by reducing fuel consumption. Moreover, larger companies due to their

greater number of ships are greater threats to air environment.

Figure 9: The adoption of measures and the acquirement of a competitive

advantage.
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As shown (Figure 9), larger (10-42 ships) companies believe (blue bars) that
conformity with environmental measures will provide to them a competitive
advantage. This we reckon is related to the environmental culture that is indicated
through this action. This is so, as larger companies care about the ‘profile’ they build
for their charterers, as charterers are threatened by a potential marine pollution and

dislike the treatment of such an accident by mass media.
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(6) The age of the fleet and the attitude towards environmental measures

Figure 10: The relationship of average Age of fleet, greater than 15 years, and the attitude

towards the effectiveness of measure in reducing emissions.

(b) EEDI (b) Buying/selling emissions (c) International levy on fuel
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Ships AGE groups= 1-5, 5-10, 10-15 and over 15. Blue=effective, helpful for (c).
Green=helpful. Grey= No good solution for shipping, ineffective. Purple= ineffective for
(b).

As shown (Figure 10), the majority of companies is very positive with reference to
EEDI; they are very negative for the buying/selling system and they consider the levy

as not a good solution for shipping.

As shown (Figure 11), companies with younger fleet (<10 years; blue bars) believe
that are going to obtain a competitive advantage if rush to adopt a certain measure
from those reducing emissions before becoming obligatory. The opposite is true for
companies owning or managing ships that are older than 10 years on average. This
may be explained by the fact that companies with younger fleets that have adopted
new technology show a concern about the attitude of their charterers in general and

their time charterers in particular.

Figure 11: Comparative advantage from the pre-mature adoption of any measure reducing
air emissions.

263



60,0%

50,0%]

40,0%

30,0%

20,0%

10,0%]

,0%—
1-5 5-10 10-15 TAavw arro 15

Age groups: 1-5, 5-10, 10-15 and over 15 years. Blue=yes.
Green=maybe. Grey=not so. Purple=No.

On the contrary, companies with older fleet (>10) are either doubtful or negative in

obtaining a competitive advantage via this way.

CONCLUSIONS
The majority (66%) of Greek ships questioned works in the ‘liquid and dry’ sectors. These
ships by majority (72%) belong to small (31%) (1-3 ships) and medium companies (41%) (4-9
ships) presumably run by a family CEO. The discouraging fact is that 54% of the ships asked
are, on average, young i.e. <10 years of age. The encouraging fact is that 23% of the ships
are above 15 years. Given this age, but also current depression, the level of fuel cost, the
new-building price of an ECO ship and IMQO’s pressure for adopting measures that first will
measure and then will be put as upper limits for GHG and CO2 emissions, we hope that
emissions will be finally reduced by the measures proposed. As mentioned EEDI —accepted
more by Greek shipping- acting on future ship design is a long term measure that will be
effective by the degree of embodying CO2 reduction emissions in the new ship technology.
An interesting corollary of our current literature review is that slow steaming applied to
containerships as a result of current depression achieved a 43% reduction in CO2 emissions

by reducing speed from 24 knots to 18. Also ECO ships have an upper limit of 14 knots.
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The correlation analysis carried out singled out two independent variables: the Size of the
Greek shipping companies and average age of their fleet. These were correlated on three
dependent variables: knowledge of, attitude towards and evaluation of the measures
proposed by IMO. These were EEDI, levy on fuel, buying/selling emissions and EEOl. We saw
that larger Greek shipping companies are more aware about sea environmental threats and
more positive that measures will be effective in reducing emissions. Larger Greek shipping
companies do not believe that measures will increase vessels operating costs (though no
positive correlation found). Larger Greek shipping companies believe that EEOI is a real
precondition for adopting an effective tool for reducing GHG emissions. Larger companies
believe that adopting voluntarily any of the measures means gaining a competitive
advantage. Smaller companies (<15 ships) owning/managing younger ships believe that the
age of ships affects the effectiveness of measures for reducing emissions (though no positive
correlation found). Companies with younger ships (<10 years) believe that they will gain a

competitive advantage by pre-adopting one of the measures.

REFERENCES

‘Copenhagen Accord’, (2009), United Nations Framework Convention on Climate Change, draft
decision- CP.15, FCCC/CP/L.7, 18" December.

Bazari Z and Longva T, (2011), Assessment of IMO mandated energy efficiency measures for
international shipping, for IMO, London, UK.

Chupka M, (2004), Carbon taxes and climate change, E. of Energy, p. 299-306.

Criqui P and Viguier L, (2000), Kyoto and technology at world level: costs of CO2 reduction under
flexibility mechanisms and technical progress, Int. Journal of Global Energy Issues, Vol. 14,
No 1-4, p. 155-168.

Eide M S-Endresen O-Skjong R-Longva T and Alvik S, (2009), Cost-effectiveness assessment of CO2
reducing measures in shipping, Maritime policy and Management, 36.4., 367-384.

Eide M S-Longova T-Hoffmann P and Endresen O, (2010), Future cost scenarios on reduction of ship
CO2 emissions, Maritime Policy and Management, 38 (1), 11-37.

EU, (2011), A roadmap to a single European transport area —towards a competitive and resource
efficient transport system, Council’s White paper, COM/0144 final, Brussels, Belgium.

EU, Council, (2011), Conclusions on key issues and next steps in international climate finance, Proc. of
the Economic and financial affairs Council meeting in May 17th, Brussels, Belgium.

Giziakis C and Chistodoulou A, (2011), A global levy scheme on marine bunker fuel or a Maritime
emission trading Scheme? IAME Conference in 2011, Santiago de Chile 25-28/10/2011, Chile.

Giziakis C and Chistodoulou A, (2012), Environmental awareness and practice concerning maritime air
emissions: the case of the Greek shipping industry, Maritime Policy and Management, Vol.
39, 3, 353-368.

Goulielmos A M-Giziakis C and Christodoulou A, (2011), A future regulatory framework for CO2
emissions of shipping in the Mediterranean Area, International Journal of Euro-
Mediterranean Studies, Vol. 1, issue 4.

Goulielmos AM-Lun VYH and Lai K-H, (2012), Maritime Logistics in EU Green Ports and Short
Sea Shipping, Ch. 13, in maritime logistics: Contemporary issues, Song D-W and
Panayides P M (Eds), Emerald, Bingley, UK.

265



Haralambides H and Gujar G, (2012), On balancing supply chain efficiency and environmental
impacts: an eco-DEA model applied to the dry port sector of India, Maritime
Economics & Logistics, Vol. 14, 1, 122-137.

Hoffmann P N-Eide M S and Endresen O, (2012), Effect of proposed CO2 emissions reduction scenarios
on capital expenditure, Maritime Policy and Management, Vol. 39.4, 443-460.

IMO, (2008), A mandatory CO2 design index for new ships, MEPC working group on greenhouse gas
emissions from ships, 1% session, Agenda item 2.

IMO, (2009a), Guidance for the development of ship energy, MEPC 1/683 c., Lon., UK.

IMO, (2009b), Interim guidelines on the method of calculation of the EEDI for new ships, MEPC 1. C.
681, 17" Oct., London, UK. Efficiency management plan, rep.

Johnson H-Johansson M-Andersson K and Sodabhl, (2013), Will the ship energy efficiency management
plan reduce CO2 emissions? A comparison with ISO 50001 and ISM code, Maritime Policy
and Management, Vol. 40, No 2, 177-190.

Kendall L C and Buckley J J, (1994), The business of shipping, 6™ edition, Cornell Maritime Press,
Centreville, Maryland, USA.

Longva T-Eide M S and Skjong R, (2010), A cost-benefit approach for determining a required CO2 index
level for future ship design, Maritime policy and Management, 37.2., 129-143.

Maloni M-Paul J A and Gligor D M, (2013), Slow steaming impacts on Ocean Carriers and Shippers,
Maritime Economics & Logistics, Vol. 15. 2. 151-171.

Mellin A and Rydhed H, (2012), Swedish ports’ attitudes towards regulation of the shipping sector’s
emissions of CO2, Maritime Policy and Management, 39, 437-450.

MEPC (2009)/IMO, (2009c), Prevention of air pollution from ships- 2" GHG study, Lon., UK.

MEPC 2007 57/4/4, 2008 58/4/22, 2009 60/4/8, MEPC 2008 58/4/8 and GHG-WG 1/5/1 2008.

MEPC/IMO, (2000), Study of Greenhouse Gas Emissions from ships, prepared by Marintek, Carnegie
Mellon University (Econ.) & DNV, Final, London., UK.

Notteboom T E, (2006), The time factor in liner shipping services, Maritime Economics & Logistics, 8.1.
19-39.

OECD and Hecht J, (1997), The environmental effects of freights, p. 35, Paris, France.

OECD/ITF, (2009), The cost and efficiency of reducing transport GHG emissions (prel.) in
http://www.internationaltransportforum.org/Pub/pdf/09GHGM.pdf

Page P, (2011), Time, Money, the journal of commerce on line,
http://www.joc.com/cpmmentary/time-money, 17" June.

Rodrigue J-Comtois C and Slack B, (2009), Transportation and Energy, the Geography of Transport
Systems, Chapter 8.

Skjong R, (2009), Regulatory framework in risk-based ship design: methods, tools, applications, in
Papanikolaou (ed.), Springer, Berlin, Germany.

Soylu K and Dumville J C, (2011), Design for environment: The greening of product and supply chain,
Maritime Economics & Logistics, Vol. 13, 1, 29-43.

Syriopoulos T and Tsatsaronis M, (2011), The corporate governance model of shipping firms: financial
performance implications, Maritime policy and Management, Vol. 38, 6, 585-604.

UN, (2010), Climate change financing, Secretary-general of the high level advisory group report, 5%
Nov., UN, NY, USA.

UN, (2011), Framework convention on climate change, status of the ratification of the Kyoto protocol:
retrieved 15/08 http://unfccc.int/kyoto protocol/status of ratification/items/2613.php

UNCTAD, (2009), Maritime transport and the climate change challenge, 16-18 Feb., Geneva,
DTL/LLB/1.

UNCTAD, (2012), Maritime transport 2012 report, Geneva, Switzerland.

266


http://www.internationaltransportforum.org/Pub/pdf/09GHGM.pdf
http://www.joc.com/cpmmentary/time-money
http://unfccc.int/kyoto_protocol/status_of_ratification/items/2613.php

ITAPAPTHMA 6
H 61axnpovén tov Pio v 1o Tepidriov ko v Avdmtoén

Rio Declaration on Environment and Development
The United Nations Conference on Environment and Development,

Having met at Rio de Janeiro from 3 to 14 June 1992,

Reaffirming the Declaration of the United Nations Conference on the Human Environment,
adopted at Stockholm on 16 June 1972, and seeking to build upon it,

With the goal of establishing a new and equitable global partnership through the creation of
new levels of cooperation among States, key sectors of societies and people,

Working towards international agreements which respect the interests of all and protect the
integrity of the global environmental and developmental system,

Recognizing the integral and interdependent nature of the Earth, our home,
Proclaims that:
Principle 1

Human beings are at the centre of concerns for sustainable development. They are entitled
to a healthy and productive life in harmony with nature.

Principle 2

States have, in accordance with the Charter of the United Nations and the principles of
international law, the sovereign right to exploit their own resources pursuant to their own
environmental and developmental policies, and the responsibility to ensure that activities
within their jurisdiction or control do not cause damage to the environment of other States
or of areas beyond the limits of national jurisdiction.

Principle 3

The right to development must be fulfilled so as to equitably meet developmental and
environmental needs of present and future generations.

Principle 4

In order to achieve sustainable development, environmental protection shall constitute an
integral part of the development process and cannot be considered in isolation from it.

Principle 5
All States and all people shall cooperate in the essential task of eradicating poverty as an

indispensable requirement for sustainable development, in order to decrease the disparities
in standards of living and better meet the needs of the majority of the people of the world.
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Principle 6

The special situation and needs of developing countries, particularly the least developed
and those most environmentally vulnerable, shall be given special priority. International
actions in the field of environment and development should also address the interests and
needs of all countries.

Principle 7

States shall cooperate in a spirit of global partnership to conserve, protect and restore the
health and integrity of the Earth's ecosystem. In view of the different contributions to global
environmental degradation, States have common but differentiated responsibilities. The
developed countries acknowledge the responsibility that they bear in the international
pursuit to sustainable development in view of the pressures their societies place on the
global environment and of the technologies and financial resources they command.

Principle 8

To achieve sustainable development and a higher quality of life for all people, States should
reduce and eliminate unsustainable patterns of production and consumption and promote
appropriate demographic policies.

Principle 9

States should cooperate to strengthen endogenous capacity-building for sustainable
development by improving scientific understanding through exchanges of scientific and
technological knowledge, and by enhancing the development, adaptation, diffusion and
transfer of technologies, including new and innovative technologies.

Principle 10

Environmental issues are best handled with participation of all concerned citizens, at the
relevant level. At the national level, each individual shall have appropriate access to
information concerning the environment that is held by public authorities, including
information on hazardous materials and activities in their communities, and the opportunity
to participate in decision-making processes. States shall facilitate and encourage public
awareness and participation by making information widely available. Effective access to
judicial and administrative proceedings, including redress and remedy, shall be provided.

Principle 11

States shall enact effective environmental legislation. Environmental standards,
management objectives and priorities should reflect the environmental and development
context to which they apply. Standards applied by some countries may be inappropriate
and of unwarranted economic and social cost to other countries, in particular developing
countries.

Principle 12
States should cooperate to promote a supportive and open international economic system
that would lead to economic growth and sustainable development in all countries, to better

address the problems of environmental degradation. Trade policy measures for
environmental purposes should not constitute a means of arbitrary or unjustifiable
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discrimination or a disguised restriction on international trade. Unilateral actions to deal with
environmental challenges outside the jurisdiction of the importing country should be
avoided. Environmental measures addressing transboundary or global environmental
problems should, as far as possible, be based on an international consensus.

Principle 13

States shall develop national law regarding liability and compensation for the victims of
pollution and other environmental damage. States shall also cooperate in an expeditious
and more determined manner to develop further international law regarding liability and
compensation for adverse effects of environmental damage caused by activities within their
jurisdiction or control to areas beyond their jurisdiction.

Principle 14

States should effectively cooperate to discourage or prevent the relocation and transfer to
other States of any activities and substances that cause severe environmental degradation
or are found to be harmful to human health.

Principle 15

In order to protect the environment, the precautionary approach shall be widely applied by
States according to their capabilities. Where there are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for postponing cost-
effective measures to prevent environmental degradation.

Principle 16

National authorities should endeavour to promote the internalization of environmental costs
and the use of economic instruments, taking into account the approach that the polluter
should, in principle, bear the cost of pollution, with due regard to the public interest and
without distorting international trade and investment.

Principle 17

Environmental impact assessment, as a national instrument, shall be undertaken for
proposed activities that are likely to have a significant adverse impact on the environment
and are subject to a decision of a competent national authority.

Principle 18

States shall immediately notify other States of any natural disasters or other emergencies
that are likely to produce sudden harmful effects on the environment of those States. Every
effort shall be made by the international community to help States so afflicted.

Principle 19

States shall provide prior and timely notification and relevant information to potentially
affected States on activities that may have a significant adverse transboundary

environmental effect and shall consult with those States at an early stage and in good faith.

Principle 20
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Women have a vital role in environmental management and development. Their full
participation is therefore essential to achieve sustainable development.

Principle 21

The creativity, ideals and courage of the youth of the world should be mobilized to forge a
global partnership in order to achieve sustainable development and ensure a better future
for all.

Principle 22

Indigenous people and their communities and other local communities have a vital role in
environmental management and development because of their knowledge and traditional
practices. States should recognize and duly support their identity, culture and interests and
enable their effective participation in the achievement of sustainable development.

Principle 23

The environment and natural resources of people under oppression, domination and
occupation shall be protected.

Principle 24

Warfare is inherently destructive of sustainable development. States shall therefore respect
international law providing protection for the environment in times of armed conflict and
cooperate in its further development, as necessary.

Principle 25

Peace, development and environmental protection are interdependent and indivisible.

Principle 26

States shall resolve all their environmental disputes peacefully and by appropriate means in
accordance with the Charter of the United Nations.

Principle 27
States and people shall cooperate in good faith and in a spirit of partnership in the fulfiiment
of the principles embodied in this Declaration and in the further development of

international law in the field of sustainable development.

Source: Report of the United Nations Conference on the Human Environment, Stockholm,
5-16 June 1972

(United Nations publication, Sales No. E.73.1l.A.14 and corrigendum), chap. .
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ITAPAPTHMA 7

H ZovOnkn g Komeyydyng (2009)

CONFERENCE OF THE PARTIES
Fifteenth session

Copenhagen, 71i18 December 2009
Agenda item 9

High-level segment

Draft decision -/CP.15
Proposal by the President
Copenhagen Accord

The Heads of State, Heads of Government, Ministers, and other heads of delegation present at the
United Nations Climate Change Conference 2009 in Copenhagen,

In pursuit of the ultimate objective of the Convention as stated in its Article 2,

Being guided by the principles and provisions of the Convention,

Noting the results of work done by the two Ad hoc Working Groups,

Endorsing decision x/CP.15 on the Ad hoc Working Group on Long-term Cooperative Action and
decision x/CMP.5 that requests the Ad hoc Working Group on Further Commitments of Annex |
Parties under the Kyoto Protocol to continue its work,

Have agreed on this Copenhagen Accord which is operational immediately.

1. We underline that climate change is one of the greatest challenges of our time. We emphasise our
strong political will to urgently combat climate change in accordance with the principle of common but
differentiated responsibilities and respective capabilities. To achieve the ultimate objective of the
Convention to stabilize greenhouse gas concentration in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system, we shall, recognizing the scientific view
that the increase in global temperature should be below 2 degrees Celsius, on the basis of equity and in
the context of sustainable development, enhance our long-term cooperative action to combat climate
change. We recognize the critical imp

acts of climate change and the potential impacts of response measures on countries particularly
vulnerable to its adverse effects and stress the need to establish a comprehensive adaptation programme
including international support.

2. We agree that deep cuts in global emissions are required according to science, and as documented by
the IPCC Fourth Assessment Report with a view to reduce global emissions so as to hold the increase
in global temperature below 2 degrees Celsius, and take action to meet this objective consistent with
science and on the basis of equity. We should cooperate in achieving the peaking of global and national
emissions as soon as possible, recognizing that the time frame for peaking will be longer in developing
countries and bearing in mind that social and economic development and poverty eradication are the
first and overriding priorities of developing countries and that a low-emission development strategy is

indispensable to sustainable development.

271



3. Adaptation to the adverse effects of climate change and the potential impacts of response measures is
a challenge faced by all countries. Enhanced action and international cooperation on adaptation is
urgently required to ensure the implementation of the Convention by enabling and supporting the
implementation of adaptation actions aimed at reducing vulnerability and building resilience in
developing countries, especially in those that are particularly vulnerable, especially least developed
countries, small island developing States and Africa. We agree that developed countries shall provide
adequate, predictable and sustainable financial resources, technology and capacity-building to support
the implementation of adaptation action in developing countries.

4. Annex | Parties commit to implement individually or jointly the quantified economy-wide emissions
targets for 2020, to be submitted in the format given in Appendix | by Annex | Parties to the secretariat
by 31 January 2010 for compilation in an INF document. Annex | Parties that are Party to the Kyoto
Protocol will thereby further strengthen the emissions reductions initiated by the Kyoto Protocol.
Delivery of reductions and financing by developed countries will be measured, reported and verified in
accordance with existing and any further guidelines adopted by the Conference of the Parties, and will
ensure that accounting of such targets and finance is rigorous, robust and transparent.

5. Non-Annex | Parties to the Convention will implement mitigation actions, including those to be
submitted to the secretariat by non-Annex | Parties in the format given in Appendix Il by 31 January
2010, for compilation in an INF document, consistent with Article 4.1 and Article 4.7 and in the
context of sustainable development. Least developed countries and small island developing States may
undertake actions voluntarily and on the basis of support. Mitigation actions subsequently taken and
envisaged by Non-Annex | Parties, including national inventory reports, shall be communicated
through national communications consistent with Article 12.1(b) every two years on the basis of
guidelines to be adopted by the Conference of the Parties. Those mitigation actions in national
communications or otherwise communicated to the Secretariat will be added to the list in appendix II.
Mitigation actions taken by Non-Annex | Parties will be subject to their domestic measurement,
reporting and verification the result of which will be reported through their national communications
every two years. Non-Annex | Parties will communicate information on the implementation of their
actions through National Communications, with provisions for international consultations and analysis
under clearly defined guidelines that will ensure that national sovereignty is respected. Nationally
appropriate mitigation actions seeking international support will be recorded in a registry along with
relevant technology, finance and capacity building support. Those actions supported will be added to
the list in appendix Il. These supported nationally appropriate mitigation actions will be subject to
international measurement, reporting and verification in accordance with guidelines adopted by the
Conference of the Parties.

6. We recognize the crucial role of reducing emission from deforestation and forest degradation and the
need to enhance removals of greenhouse gas emission by forests and agree on the need to provide
positive incentives to such actions through the immediate establishment of a mechanism including

REDD-plus, to enable the mobilization of financial resources from developed countries.
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7. We decide to pursue various approaches, including opportunities to use markets, to enhance the cost-
effectiveness of, and to promote mitigation actions. Developing countries, especially those with low
emitting economies should be provided incentives to continue to develop on a low emission pathway.

8. Scaled up, new and additional, predictable and adequate funding as well as improved access shall be
provided to developing countries, in accordance with the relevant provisions of the Convention, to
enable and support enhanced action on mitigation, including substantial finance to reduce emissions
from deforestation and forest degradation (REDD-plus), adaptation, technology development and
transfer and capacity-building, for enhanced implementation of the Convention. The collective
commitment by developed countries is to provide new and additional resources, including forestry and
investments through international institutions, approaching USD 30 billion for the period 2010 @i 2012
with balanced allocation between adaptation and mitigation. Funding for adaptation will be prioritized
for the most vulnerable developing countries, such as the least developed countries, small island
developing States and Africa. In the context of meaningful mitigation actions and transparency on
implementation, developed countries commit to a goal of mobilizing jointly USD 100 billion dollars a
year by 2020 to address the needs of developing countries. This funding will come from a wide variety
of sources, public and private, bilateral and multilateral, including alternative sources of finance. New
multilateral funding for adaptation will be delivered through effective and efficient fund arrangements,
with a governance structure providing for equal representation of developed and developing countries.
A significant portion of such funding should flow through the Copenhagen Green Climate Fund.

9. To this end, a High Level Panel will be established under the guidance of and accountable to the
Conference of the Parties to study the contribution of the potential sources of revenue, including
alternative sources of finance, towards meeting this goal.

10. We decide that the Copenhagen Green Climate Fund shall be established as an operating entity of
the financial mechanism of the Convention to support projects, programme, policies and other activities
in developing countries related to mitigation including REDD-plus, adaptation, capacity-building,
technology development and transfer.

11. In order to enhance action on development and transfer of technology we decide to establish a
Technology Mechanism to accelerate technology development and transfer in support of action on
adaptation and mitigation that will be guided by a country-driven approach and be based on national
circumstances and priorities.

12. We call for an assessment of the implementation of this Accord to be completed by 2015, including
in light of the Conventionis ultimate objective. This would include consideration of strengthening the
long-term goal referencing various matters presented by the science, including in relation to

temperature rises of 1.5 degrees Celsius.
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Hoapapmpa 8: [Mivaxeg SPSS avdivong

[Tivaxkag 2. To péyebog tv etaipeldv Kot 1 TEPPAAAOVTIKN TOVG YVAOON

Héyebog eTaipeiag * repiBaAAovTiki yvwon Crosstabulation

TTEPIBAANOVTIKA yVWON
Mvwpiw o1 £€xouv
yivel TTpooTTd0EIEG,
Nai, TToAU | aAAG dev yvwpilw Oxi,
KOAG TTOMG yI' auTég ~ [kaBoAou | Total
uéyebog 1-3 Count 7 3 2 12
[eTaipeiag % within péyeBog eTaipeiag 58,3% 25,0% 16,7% | 100,0%
% within TrepIBaAAoOVTIKN 26,9% 27,3%| 100,0%| 30,8%
yvwon
4-9 Count 8 7 0 15
% within péyeBog eTaipeiag 53,3% 46,7% ,0% | 100,0%
% within TrepIBaAAovTIKN 30,8% 63,6% 0% | 38,5%
yvwon
10-15 Count 5 0 0 5
% within péyeBog etaipeiag 100,0% ,0% ,0% | 100,0%
% within TTepIBaAAOVTIKA 19,2% ,0% 0% 12,8%
yvwon
mavw  Count 6 1 0 7
atmd 15 9, within péyeBog eTaipeiag 85,7% 14,3% ,0%| 100,0%
% within TTepIBaAAovTIKA 23,1% 9,1% 0% ]| 17,9%
yvwon
Total Count 26 11 2 39
% within péyeBog etaipeiag 66,7% 28,2% 5,1% | 100,0%
% within TTEpIBaAAOVTIKA 100,0% 100,0% | 100,0% | 100,0%
yvwon
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 9,987 6 ,125
Likelihood Ratio 11,310 6 ,079
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[Tivakoag 3. To péyeboc tv eTapeldY Kot 11 GTACT) TOVS OTEVOVTL GTA O1APOPa. LETPOL

3.0 péyedog eraipeiag * wepiBalAovTiki aroreAeoparikotnta EEDI Crosstabulation

TTEPIBAAAOVTIKI ATTOTEAECHATIKOTNTA
EEDI

ATroTeAe Qa Ox1 kaAr Auon

opdaTikd | BonBouaoe | yia Tn vauTiAia Total

uéyebog  1-3 Count 1 8 3 12

[eTaipeiag % within péyeBog eTaipeiag 8,3% 66,7% 25,0% | 100,0%

% within TrepIBaAAOVTIKN 10,0% 30,8% 100,0% | 30,8%
atroreAeopatikétnTa EEDI

4-9 Count 5 10 0 15

% within péyeBog eTaipeiag 33,3% 66,7% ,0% | 100,0%

% within TrepIBaAlovTIKn 50,0% 38,5% ,0% 38,5%
atroreAeoparikotnta EEDI

10-15 Count 0 5 0 5

% within péyeBog etaipeiag ,0% 100,0% ,0% | 100,0%

% within TrepIBaAAovTIKN ,0% 19,2% ,0% 12,8%
atroreAeoparikotnta EEDI

mavw  Count 4 3 0 7

atmd 15 9, within péyeBog eTaipeiag 57,1% 42,9% ,0%| 100,0%

% within TrepIBaAAovTIKA 40,0% 11,5% 0% | 17,9%
amoteAeapaTtikétnTa EEDI

Total Count 10 26 3 39

% within péyeBog etaipeiag 25,6% 66,7% 7,7% | 100,0%

% within TTepIBaAAovTIKA 100,0% 100,0% 100,0% | 100,0%

amroteAegpaTikéTnTa EEDI

Chi-Square Tests

Asymp. Sig. (2-

Value df sided)
Pearson Chi-Square 13,918 6 ,031
Likelihood Ratio 15,262 6 ,018
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3.B péyeBog eTaipeiag * TePIBAAAOVTIKI ATTOTEAECTHATIKOTNTA EVOG B1EBVOUG POPOU OTO VAUTIAIOKO
kauoipo Crosstabulation

TTEPIBAAAOVTIKI ATTOTEAECHATIKOTNTA EVOG
31BvoUG OPOU OTO VAUTIAIOKO KAUGIUO
Ox1 kaAn
ATroTeAE Qa AOon yia 1 |AvatroTeA
opaTikd | BonBouoe vauTINia eopatiko | Total
uéyeBog  1-3 Count 0 2 3 7 12
JeTaipeiag % within péyebog eTaipeiag ,0% 16,7% 25,0% 58,3% | 100,0%
% within TrepIBaAAOVTIKNA ,0% 33,3% 15,8% 63,6% | 30,8%
QTTOTEAEOUATIKOTNTA EVOG
d1eBvoUg podpou aTo
VOUTIAIOKO KQUGIUO
4-9 Count 0 3 10 2 15
% within péyeBog eTaipeiag ,0% 20,0% 66,7% 13,3% | 100,0%
% within TrepIBaAAovTIKN ,0% 50,0% 52,6% 18,2% | 38,5%
QTTOTEAEOUATIKOTNTA EVOG
d1eBvoug opou aTo
VOUTIAIOKO KQUGIUO
10-15 Count 0 1 4 0 5
% within péyebog eTaipeiag ,0% 20,0% 80,0% ,0% | 100,0%
% within TrepIBaAAovTIKA ,0% 16,7% 21,1% 0% | 12,8%
OTTOTEAETUATIKOTNTA EVOG
d1EBvoug @dpou aTo
VOUTIAIOKO KQUGIUO
mavw Count 3 0 2 2 7
amd % within uéyeBog eTaipeiag 42,9% ,0% 28,6% 28,6% | 100,0%
15 % within TTEpIBAAAOVTIKA 100,0% ,0% 10,5% 18,2% | 17,9%
OTTOTEAETUATIKOTNTA EVOG
01EBvoug @bdpou aTo
VAUTIAIOKO KQUGIUO
Total Count 3 6 19 11 39
% within péyeBog etaipeiag 7.7% 15,4% 48,7% 28,2% | 100,0%
% within TrepIBaAAovTIKA 100,0% 100,0% 100,0% | 100,0% | 100,0%
QTTOTEAETUATIKOTNTA EVOG
d1eBvoug @bdpou aTo
VOUTIAIOKO KaUGIUO

Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 25,495 ,002
Likelihood Ratio 24,056 ,004
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3.y uéyeBog eTaipeiag * TEPIBAAAOVTIK OTTOTEAECHUATIKOTNTA £VOG VAUTIAIOKOU GUCGTHMATOG
ayopatmrwAnociag ekmmoutrwy Crosstabulation
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TTEPIBAAAOVTIKI ATTOTEAECHATIKOTNTA EVOG
VvauTIAIOKOU cumrﬁpmog ayopatrwAnaoiag
EKTTOUTTIV
Qa Ox1 kaAf Auon | Avatroteheo
BonBouaoe | yia Tn vauTiAia MOTIKO Total
péyeBog  1-3 Count 4 3 5 12
JeTaupeiag % within péyebog eTaipeiag 33,3% 25,0% 41,7% | 100,0%
% within TrepIBaAAOVTIKNA 40,0% 21,4% 33,3% | 30,8%
QTTOTEAEOUATIKOTNTA EVOG
VaUTIAIOKOU OUOTAPOTOG
QyopaTTWANGIAG EKTTOUTTWV
4-9 Count 3 4 8 15
% within péyeBog eTaipeiag 20,0% 26,7% 53,3% | 100,0%
% within TrepIBaAAovTIKN 30,0% 28,6% 53,3%| 38,5%
QTTOTEAEOUATIKOTNTA EVOG
VOUTIAIOKOU CUCTAPOTOG
QAyopPATTWANGIAG EKTTOUTTWV
10- Count 2 3 0 5
15 9, within pEyeBog eTaipeiag 40,0% 60,0% ,0% | 100,0%
% within TrepIBaAAovTIKA 20,0% 21,4% 0% 12,8%
OTTOTEAETUATIKOTNTA EVOG
VAuTIAIOKOU GUGTAPATOG
QyopaTTWANCIag EKTTOUTTWV
mav Count 1 4 2 7
W % within yéyebog eTaipeiag 14,3% 57,1% 28,6% | 100,0%
ammd o within TepIBaAOVTIKA 10,0% 28,6% 13,3% | 17,9%
15 OTTOTEAETUATIKOTATA EVOG
VAUTIAIOKOU GUGTAPATOG
QyopaTTwANCiag EKTTOUTTWV
Total Count 10 14 15 39
% within péyebog eTaipeiag 25,6% 35,9% 38,5% | 100,0%
% within TrepiBaAAovTIKA 100,0% 100,0% 100,0% | 100,0%
QTTOTEAETUATIKOTNTA EVOG
vauTIAIOKOU GUGTAPATOG
QyopPaTTwANCiag EKTTOUTTWV
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 6,655 ,354
Likelihood Ratio 8,311 ,216




[Tivakoag 4. To péyebog TV ETAPEIDOV Kot Ol OTOYELG TOV GYETIKA LLE TNV EMPPOT TOV

AETOVPYIKOD TOVG KOGTOVS OO TNV VIBETNGN TV S10POPOV UETPOV

4.0 péyebog eTaipeiog * emppon Tou AeIToupyikoU K6oToug amrd Tnv uioBétnon Tou EEDI Crosstabulation

ETMPPONA TOU AEITOUPYIKOU KOOTOUG OTTO ThV UIOBETNON TOU
EEDI
Mépa oAU, | MéTpia, Mdpa oAU, | MéTpia,
OeTIKA OeTIKA KaBoAou apvnTIKA apvnTIKA Total
péyeBog  1-3 Count 2 1 1 7 1 12
eTaipeiag % within péyeBog eTaipeiag 16,7% 8,3% 8,3% 58,3% 8,3% 100,0%
% within emppor} Tou 50,0% | 33,3% 50,0% 35,0% 11,1% 31,6%
AgiToupyikou kéoToug aTd
TNV uIoB€Tnon Tou EEDI
4-9 Count 0 2 0 5 7 14
% within péyeBog eTaipeiag ,0% 14,3% ,0% 35,7% 50,0% 100,0%
% within emippor} Tou ,0%| 66,7% ,0% 25,0% 77,8% 36,8%
AgiToupyikou k6oToUuG aTd
TNV uloBéTnon Tou EEDI
10-15 Count 1 0 1 3 0 5
% within péyeBog eTaipeiag 20,0% ,0% 20,0% 60,0% ,0% 100,0%
% within etmippor] Tou 25,0% ,0% 50,0% 15,0% ,0% 13,2%
AgiIToupyikoU k6OoTOUG aTrd
TNV ul0BéTnon Tou EEDI
mavw  Count 1 0 0 5 1 7
amd 15 9% within péyeBog etaipeiag 14,3% ,0% ,0% 71,4% 14,3% 100,0%
% within etmippor] Tou 25,0% ,0% ,0% 25,0% 11,1% 18,4%
AgiIToupyikoUu kKO6OTOUG aTod
TNV uloBéTnon Tou EEDI
Total Count 4 3 2 20 9 38
% within péyebog eTaipeiag 10,5% 7,9% 5,3% 52,6% 23,7% 100,0%
% within etmippor] Tou 100,0% | 100,0% 100,0% 100,0% 100,0% 100,0%
AgIToupyikoU kGGTOUG AT
TNV uloBétnon Tou EEDI
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 15,571 12 ,212
Likelihood Ratio 18,565 12 ,100
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4.3 péyebog eTaipEiag * €TIPPON TOU AEITOUPYIKOU KOOTOUG 1T éva S1EBV pOpo oTO VaUTIAIOKO KAUGIHO

Crosstabulation
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ETTIPPON TOU AEITOUPYIKOU KOOTOUG aTTé éva diEBvr pOpo O0TO
VOUTIAIOKO KOUGIUO
Mapa oAU, | MéTpia, Mapa oAy, | Métpia,
OeTIKA OeTikd | KaBoAou apvnTIKA apvnTIKA Total
uéyebog  1-3 Count 1 3 2 1 5 12
JeTaipeiag % within péyebog eTaipeiag 8,3% 25,0% 16,7% 8,3% 41,7% 100,0%
% within emppor} Tou 100,0% | 75,0% 33,3% 9,1% 29,4% 30,8%
AgiToupyikou k6oToug aTrd
£€va 01eBvry pOpo aTO
VOUTIAIOKO KQUGIUO
4-9 Count 0 1 3 7 4 15
% within péyeBog eTaipeiag ,0% 6,7% 20,0% 46,7% 26,7% | 100,0%
% within emippor} Tou 0% | 25,0% 50,0% 63,6% 23,5% 38,5%
AgiToupyikou k6oToUuG aTrd
€va 01eBvry pOpo aTO
VAUTIAIOKO KQUGIUO
10-15 Count 0 0 1 2 2 5
% within péyeBog eTaipeiag ,0% ,0% 20,0% 40,0% 40,0%| 100,0%
% within etmippor] Tou ,0% ,0% 16,7% 18,2% 11,8% 12,8%
AgIToupyikoU k6oTOUG AT
éva d1EBvr popo oTo
VAUTIAIOKO KQUGIUO
mavw  Count 0 0 0 1 6 7
amd 15 9% within péyeBog eTaipeiag ,0% ,0% ,0% 14,3% 85,7% | 100,0%
% within etmippor) Tou ,0% ,0% ,0% 9,1% 35,3% 17,9%
AgIToupyikoUu K6OoTOUG AT
€va d1ebvn pOpPOo OTO
VAUTIAIOKO KaUGIUO
Total Count 1 4 6 11 17 39
% within péyeBog eTaipeiag 2,6% 10,3% 15,4% 28,2% 43,6% 100,0%
% within etmippor] Tou 100,0% | 100,0% 100,0% 100,0% 100,0% | 100,0%
AgIToupyikoU KO6GTOUG aTrd
€va d1ebvn pOpo aTO
vauTIAIOKO KaUGIUO
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
[Pearson Chi-Square 15,659 12 ,207




ILikeIihood Ratio

17,297

12

,139|

4.y péyeBog eTaipeiag * emippor Tou A&IToupyikoU KOOTOUG a1rd £va VOUTIAIOKSG oUoTNH
ayopammwAnaciag ekmroptrwy Crosstabulation

ETMPPON TOU AEITOUPYIKOU KOOTOUG OTTO €va
vauTIAIOKO oUoThua ayopatmmwAnaiag
EKTTOUTIWV
Mérpiqa, Mdpa oAy, | Métpia,
OeTiké | KaBoAou apvntikd |apvnTika | Total
péyeBog  1-3 Count 1 0 0 11 12
ETaIpEiag % within péyebog eTaipeiag 8,3% ,0% ,0% 91,7%| 100,0%
% within etmippor] Tou 20,0% ,0% 0% | 47,8%| 30,8%
AeiToupyikou kéoToug aTd
£va VAUTIAIOKO oUoTNPa
QyopaTTWANGIAG EKTTOUTTWV
4-9 Count 1 4 3 7 15
% within péyeBog etaipeiag 6,7% 26,7% 20,0% 46,7% | 100,0%
% within etmippor} Tou 20,0% 66,7% 60,0% | 30,4%| 38,5%
AgiToupyikou k6oToUuG aTrod
£€va VAUTIAIOKO oUOTNUO
QYOPATTWANCIAG EKTTOUTTWV
10-15 Count 1 0 1 3 5
% within péyeBog eTaipeiog 20,0% ,0% 20,0% | 60,0% | 100,0%
% within emmippor| Tou 20,0% ,0% 20,0% 13,0%| 12,8%
AgiToupyikoU k6oTOUG AT
£€va VAUTIAIOKO oUOTNUO
QyopaTTWANCIag EKTTOUTTWV
mavw  Count 2 2 1 2 7
amd 15 9% within péyeBog etaipeiag 28,6% 28,6% 14,3%| 28,6% | 100,0%
% within etmippor| Tou 40,0% 33,3% 20,0% 8,7%| 17,9%
AgIToupyikoU k6OTOUG AT
€va vauTIAIaKd oUoTnua
QyOopPaTTwANCiag EKTTOUTTWV
Total Count 5 6 5 23 39
% within péyeBog etaipeiag 12,8% 15,4% 12,8% 59,0% | 100,0%
% within etmippor| Tou 100,0% 100,0% 100,0% | 100,0% | 100,0%
AgiIToupyikoU k6aTOUG aTTd
€va vauTIAlakd ouoTnua
QyopaTTwWANCiag EKTTOUTTWV
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
[Pearson Chi-Square 12,847 9 ,170
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ILikeIihood Ratio

16,207

063 |

[Tivakag 5. To péyeboc twv €TOpeidv Kol Ol AmMOYEIS TOV GYETIKA LE TNV OVAYKN

vobBétong evog EEOI
Méyebog eTaupeiag * "Evag EEOI atroteAgi ouoiaoTIKi TTpoiTré0son yia TNV uioBETnon evog
amoteAecpaTikoU epyaleiou; Crosstabulation
‘Evag EEOI atroTeAei ouoI1aaoTIKn
TTPOUTTO0E0N yia TNV UI0BETNON £VOG
ATTOTEAECUATIKOU €pYaAEiou;
OmwaodnAT Oxi
oTE MdaAAov | amrapaitnTa Oxi Total
péyeBog  1-3 Count 0 5 4 3 12
eTalpeiag % within péyebog 0% | 41,7% 33,3% | 25,0%| 100,0%
ETAIPEIOG
% within ‘Evag 0% |  27,8% 44,4%| 100,0%| 32,4%
EEOI amorteAei
OUCIACTIKN TTPOUTTO0E0N
yia TNV UI00€TNoN evog
ATTOTEAEGUATIKOU
epyaAeiou;
4-9 Count 4 5 4 0 13
% within péyebog 30,8% | 38,5% 30,8% ,0% | 100,0%
eTAIPEIOG
% within ‘Evag 571%| 27,8% 44.,4% ,0%]| 351%
EEOI amoTteAei
OUCIACTIKN TTPOUTIO0E0N
yla TNV uloB€Tnon evog
ATTOTEAEGUATIKOU
EPYQAEioU;
10-15  Count 2 2 1 0 5
% within péyebog 40,0% | 40,0% 20,0% ,0% | 100,0%
ETAIPEIOG
% within ‘Evag 28,6% 11,1% 11,1% 0% 13,5%
EEOI amoteAei
OUCIACTIKN TTPOUTTO0e0N
yla TNV uloB€Tnon evog
OTTOTEAECHATIKOU
epyaAeiou;
mavw  Count 1 6 0 0 7
amo 15 o, within péyeBoc 14,3% | 85,7% 0% 0% | 100,0%
€TAIPEIOG
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% within
EEOI atroTeAei

OUCIOOTIKN TTPoUTTé0E0N

‘Evag

yla Tnv ul0B€tnon evog
ATTOTEAECUATIKOU

epyaAeiou;

14,3%

33,3%

,0%

0% | 18,9%

Total

Count

% within péyebog
eTaIpeiag

% within

EEOI amoteAei

OUCIACTIKI TTPOUTTO0E0N

‘Evag

yla Tnv uI0B€Tnon evog
QTTOTEAECUATIKOU

epyaAeiou;

100,0%

7 18
18,9%

48,6%

100,0%

24,3%

100,0%

8

100

1% | 100,0%

,0%| 100,0%

Chi-Square Tests

Value

df

Asymp. Sig. (2-

sided)

Pearson Chi-Square
Likelihood Ratio

15,554
19,204

,077
,024

[Tivaxag 6. To péyebog Twv ETAPEIDY Kot 01 ATOYELS TOVG CYETIKE [LE TNV OMOKTN O
OCLYKPITIKOD TAEOVEKTNUATOS amd TNV €Belovtikn vioHETon KAmolov HETPOL TPV
oVTO KaTaoTel SEGUEVTIKO ad TOLG O1EBVEIC OpyaVIoHOVG

HéyeBOG eTaIPEIOG * OUYKPITIKO TTAEOVEKTNHA ATTO TNV £BEAOVTIKI UIOBETNON KATTOIOU HETPOU
peiwong Twv ekropttwv Crosstabulation
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OUYKPITIKO TTAEOVEKTNUA aTTO TNV €BEAOVTIKA
ul00éTnon KaTrolou péTgou peiwong Twv
EKTTOUTTIWV
Nai lowg Ag vopilw Oxi Total
péyeBog  1-3 Count 0 5 5 2 12
eTalpeiag % within péyebog 0% | 41,7% 41,7% 16,7% [100,0%
eTAIPEIOG
% within ouykpITIK ,0% 35,7% 31,3% 50,0% | 30,8%
TIAEOVEKTNMA aTTd TNV
€BeAovTIKA UI0BETNON
KATTOIOU PETPOU
4-9 Count 1 3 9 2 15
% within péyebog 6,7%| 20,0% 60,0% 13,3% [100,0%
ETAIPEIOG




% within ouykpITIKO 20,0% 21,4% 56,3%| 50,0% | 38,5%
TIAEOVEKTNHA ATTO TNV
€0€AOVTIKA UI0BETNON
KATTOI0U PETPOU
10-15 Count 2 2 1 0 5
% within péyebog 40,0% | 40,0% 20,0% ,0% [100,0%
ETAIPEIOG
% within GuyKpITIKO 40,0% 14,3% 6,3% 0% | 12,8%
TIAEOVEKTNHA ATTO TNV
€BeAovTIKA UI0BETNON
KATTOIOU PETPOU
madvw  Count 2 4 1 0 7
amo 15 9, within péyeboc 28,6%| 57,1% 14,3% ,0% |100,0%
eTaIpEiag
% within ouykpITIKO 40,0% 28,6% 6,3% ,0% | 17,9%
TIAEOVEKTNKA ATTO TNV
€BeAovTIKA UI0BETNON
KATTOIOU PETPOU
Total Count 5 14 16 4 39
% within péyebog 12,8% | 35,9% 41,0%| 10,3% [100,0%
eTaIpEiag
% within guykpITIKO 100,0% | 100,0% 100,0% | 100,0% |100,0%
TIAEOVEKTNMA ATTO TNV
€BeAovTIKA UI0BETNON
KATTOIOU PETPOU
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 13,214 ,153
Likelihood Ratio 15,024 ,090

[Tivoxag 7. H nlkic T0v 6TOAOL TV ETOPEIDOV KOL 1] GTACN TOVG OMEVOVTL GTO
dpopa PETPOL

7.0 nAikia Tou oTOAOU TNG eTaipeiag * TrepiBalrovTiki amoteAeouarikotnTa EEDI Crosstabulation

TrepIBaAAOVTIKA atroTeAeopaTikdTnTa EEDI

ATtroTeAEOUA

TIKO

©a Bonboloe

Ox1 kaAf Auon

yIQ TN VAuTIAia

Total

InAikia Tou

1-5

Count
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6

0

10




oTéAou TNG % within nAikia Tou oT6Aou 40,0% 60,0% ,0% | 100,0%
JeTaipeiag NG eTaIpEiag
% within TrepIBaAAOVTIKN 40,0% 23,1% 0% | 25,6%
atroteAeopatikétnTa EEDI
5-10 Count 2 8 1 11
% within nAikia Tou oT6Aou 18,2% 72,7% 9,1% | 100,0%
TNG €TAIPEiag
% within TrepiBaAAovTIKn 20,0% 30,8% 33,3%| 28,2%
atroreAeoparikétnta EEDI
10-15 Count 1 6 2 9
% within nAikia Tou oTéAou 11,1% 66,7% 22,2% | 100,0%
TNG ETAIPEIAg
% within TTepIBAAAOVTIKA 10,0% 23,1% 66,7% 23,1%
atroreAeoparikotnta EEDI
mdvw  Count 3 6 0 9
amo 15 % within nAikia Tou oTOAOU 33,3% 66,7% ,0%| 100,0%
TNG €TAIPEIag
% within TTepIBAAAOVTIKA 30,0% 23,1% ,0% 23,1%
amoteAeapaTtikétnTa EEDI
Total Count 10 26 3 39
% within nAikia Tou oTéAou 25,6% 66,7% 7,7% | 100,0%
TNG €TAIPEiag
% within TrepIBaAAovTIKA 100,0% 100,0% 100,0% | 100,0%
amoteAeapaTikétnTa EEDI
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 6,078 414
Likelihood Ratio 6,790 ,341

7.8 nAikia Tou oTOAOU TNG eTaIPEiag * TTEPIBAAAOVTIKH ATTOTEAEOHATIKOTNTA VG S1EBVOUG pOpOoU GTO

vauTIAIlaKO Kauoipo Crosstabulation

TEPIBAAAOVTIKA ATTOTEAETUATIKOTATA EVOG

d1EBvoUg @bpou aTO VOUTIAIOKO KOUCIUO
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Oxi kahj  |AvartroTe
ATroTeAE Oa A0on yia T [AeopaTik
oudaTikd | BonBouoe VauTIAIQ o) Total
nAikia Tou  1-5 Count 1 0 7 2 10




oT6Aou Tng % within nAikia Tou oT6Aou
eTaipeiag NG €TaIpEiag
% within TrepIBaAAOVTIKN
QTTOTEAEOUATIKOTNTA EVOG
d1eBvoug pdpou oTo

VOUTIAIOKO KQUGIUO

10,0%

33,3%

,0% 70,0%

,0% 36,8%

20,0%

18,2%

100,0%

25,6%

5-10 Count
% within nAikia Tou oToAou
TNG €TAIPEiAg
% within TrepIBaAAoOVTIKN
QTTOTEAEOUATIKOTNTA EVOG
d1eBvoUg odpou aTo

VOUTIAIOKO KQUGIUO

1
9,1%

33,3%

1 4
9,1% 36,4%

16,7% 21,1%

5
45,5%

45,5%

11
100,0%

28,2%

10-15 Count
% within nAikia Tou oT6A0U
TNG €TAIPEIAg
% within TrepIBaAAovTIKN
QTTOTEAEOUATIKOTNTA EVOG
d1EBvoug @dpou aTo

VOUTIAIOKO KQUGIUO

11,1%

33,3%

22,2% 22,2%

33,3% 10,5%

44.,4%

36,4%

9
100,0%

23,1%

Tavw Count
amdé 15 % within nAikia Tou oTéAOU
TNG ETAIPEIAG
% within TrepiBaAAovTIKN
OTTOTEAETUATIKOTNTA EVOG
01eBvoug @dpou aTo

VAUTIAIOKO KQUGIUO

,0%

,0%

3 6
33,3% 66,7%

50,0% 31,6%

,0%

,0%

9
100,0%

23,1%

Total Count
% within nAikia Tou oToAou
TNG €TAIPEIAg
% within TTEpIBAAAOVTIKN
QTTOTEAETUATIKOTNTA EVOG

d1eBvoug @dpou aTo

VOUTIAIOKO KQUGIUO

3
7,7%

100,0%

6 19
15,4% 48,7%

100,0% 100,0%

11
28,2%

100,0%

39
100,0%

100,0%

Chi-Square Tests

Value

df

Asymp. Sig. (2-
sided)

Pearson Chi-Square 12,851
Likelihood Ratio 17,046

,169
,048
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7.y nAIkia Tou oTOAOU TNG eTapEiag * TTEPIBAAAOVTIK ATTOTEAECTUATIKOTNTA EVOG VOUTIAIOKOU

OUOTAMATOG ayopamTwAnaiag ektroutrwy Crosstabulation

286

TTEPIBANAOVTIKA OTTOTEAEOUATIKOTATA EVOG
VaUTIAIOKOU CUCTAUOTOG ayopaTTwAnaiag
EKTTOUTTWV
Oa
BonBouo | Oxi kaAfj Auon  |AvatroTeAeopa
€ yIa TN VauTIAia TIKO Total
nAIkia Tou 1-5 Count 1 4 5 10
0TOAOU TNG % within nAikia Tou oTéAou 10,0% 40,0% 50,0% 100,0%
Jeraupeiag NG eTQIPEIQC
% within TrepIBaAAovTIKN 10,0% 28,6% 33,3% 25,6%
QTTOTEAEOUATIKOTNTA EVOG
VOUTIAIOKOU CUCTAPOTOG
QAyopPATTWANGIAG EKTTOUTTWV
5-10 Count 3 5 3 11
% within nAikia Tou oTéAou 27,3% 45,5% 27,3% 100,0%
NG eTQIPEiag
% within TrepIBaAAovTIKA 30,0% 35,7% 20,0% 28,2%
QTTOTEAETUATIKOTNTA EVOG
VAUTIAIOKOU GUGTAPATOG
QyopPaTTWANCIOG EKTTOUTTWOV
10-15 Count 3 3 3 9
% within nAikia Tou aTéAou 33,3% 33,3% 33,3% 100,0%
TNG €TAIPEIag
% within TTepIBaAAovTIKA 30,0% 21,4% 20,0% 23,1%
OTTOTEAETUATIKOTNTA EVOG
VAUTIAIOKOU GUGTAPATOG
QyopPaTTWANCIag EKTTOUTTLIV
mavw  Count 3 2 4 9
amo 15 9 within nAikia Tou GTEAOU 33,3% 22,2% 44.4%| 100,0%
NG eTQIPEiag
% within TrepIBAAAOVTIKA 30,0% 14,3% 26,7% 23,1%
QTTOTEAETUATIKOTNTA EVOG
VvaAuTIAIOKOU GUGTAPATOG
QyopaTTwANCiag EKTTOUTTWV
Total Count 10 14 15 39
% within nAikia Tou oT6A0U 25,6% 35,9% 38,5% 100,0%
TNG €TAIpEiag




% within TrepiBaAAovTIKN 100,0% 100,0% 100,0% 100,0%

ATTOTEAEOUATIKOTNTA EVOG

VOUuTIAIOKOU CUOTAPOTOG

QyopaTTWANGIAG EKTTOUTTWV

Chi-Square Tests
Asymp. Sig. (2-
Value df sided)

Pearson Chi-Square 3,043? ,803
Likelihood Ratio 3,358 ,763

[Tivakag 8. H nAikio Tov 6TOA0D TV ETAPEIDV KOl O1 ATOYELS TOV GYETIKA LE TNV
OmOKTNOY GLYKPITIKOD TAEOVEKTNUATOS amd TNV €0ghovTiKi] LWOBETNON KATO0VL
HETPOL TPV OWTO KATAOTEL OEGUEVTIKO O TOVG dEBVEIC 0pyaviopog

nAIKia TOU GTOAOU TNG ETAIPEING * CUYKPITIKO TTAEOVEKTNHA aTTO TNV £€0gAOVTIKN UIoBETNON KATTOIOU

HETPOU UEiwong Twy ekmoptTwy Crosstabulation
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OUYKPITIKO TTAEOVEKTNO OTTO TRV
€0eAOVTIKA UI0BETNON KATTOIOU PETPOU
MEIWONG TWV EKTTOUTTWV
Nai lowg | Ae vopilw Oxi Total

InAikia Tou 1-5 Count 3 3 4 0 10
0TOAOU TNG % within nAikia Tou aTéAou 30,0%| 30,0% 40,0% ,0% | 100,0%
[eTaipeiag NG €TQIPEIDG

% within GuykpITIKO 60,0%| 21,4% 25,0% 0% | 25,6%

TIAEOVEKTNMA ATTO TNV

€BeAovTIKA UI0BETNON

KATTOIOU JETPOU

5-10 ~ Count 2 5 4 0 11

% within nAikia Tou oTéAou 18,2% 45,5% 36,4% ,0% | 100,0%

TNG €TaIpEiag

% within ouykpITIK 40,0% 35,7% 25,0% ,0% 28,2%

TIAEOVEKTNMA ATTO TNV

€BeAovTIKA UI0BETNON

KATTOIOU PETPOU

10-15 Count 0 4 3 2 9
% within nAikia Tou oT6AouU ,0% 44,4% 33,3% 22.2% | 100,0%
TNG €TAIPEiAg




% within GuyKpITIKO
TIAEOVEKTNHA ATTO TNV
€0€AOVTIKA UI0BETNON

KATTOIOU PETPOU

,0%

28,6% 18,8%

50,0%

23,1%

Tavw

atd 15

Count

TNG £TAIPEiag

% within GuykpITIKO
TIAEOVEKTNHA ATTO TNV
€BeAovTIKA UI0BETNON

KATTOIOU PETPOU

% within nAikia Tou oToAou

,0%

,0%

22,2% 55,6%

14,3% 31,3%

22,2%

50,0%

9
100,0%

23,1%

Total

Count

% within nAikia Tou oT6AoU

TNG €TAIPEIag

% within ouykpITIKO
TIAEOVEKTNKA ATTO TNV
€BeAOVTIKA UI0BETNON

KATTOIOU PETPOU

12,8%

100,0%

5

100,0%

14
35,9%

16
41,0%

100,0%

4
10,3%

100,0%

39
100,0%

100,0%

Chi-Square Tests

Value

df

sided)

Asymp. Sig. (2-

Pearson Chi-Square
Likelihood Ratio

11,206
14,376

,262
,110

[Tivaxac 9. To €l00g dpAGTNPIOTOINGONG TOV ETAUPELOV Kol 1 TEPPAALOVTIKY] TOVG

yvoon

Eidog 6paom_p|orroincng ETAIPEIOG * TTEPI

BaAAovTikn yvwon Crosstabulation

MepIBaAAOVTIKN yvwaon

M'vwpicw oTi
€XOUV Yivel

TTPOCTTABEIEG,

Nai, aAAG Oev

TOAU | yvwpilw TTOAAG Oxi,

KOAG yI' QUTEG KaBoAou Total
>¢€ TT0I0 €i00G XUdnv Enpou Count 7 6 0 13
HETAPOPAG popriou % within €idog 53,8% 46,2% ,0% | 100,0%
dpacTnploTroieiTal N dpaaTnpiotroinong
ETTIXEIPNOT) 0OG; gTaipeiag
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% within 26,9% 54,5% ,0%| 33,3%
TEPIBAAAOVTIKN yvwon
0eCapevotrAo Count 11 2 0 13
I % within €idog 84,6% 15,4% ,0% | 100,0%
dpaoTnploTroinong
eTaIpEiag
% within 42,3% 18,2% ,0%| 33,3%
TTEPIBAANOVTIKA yVWon
TAoia Count 3 0 0 3
HETAQPOPAS % within €iSog 100,0% ,0% ,0% | 100,0%
EUTTOPEVHATO FpaaTnpIoTToiNoNg
KIBwTiwvy eTaIpeiag
% within 11,5% ,0% ,0% 7,7%
TTEPIBAAANOVTIKA yVWOoN
mAoia Count 2 2 0 4
HETAQPOPAS % within €iSog 50,0% 50,0% ,0% | 100,0%
Yevikou dpaACTNPIOTTOINONS
popriou eTaIpeiog
% within 7,7% 18,2% ,0%| 10,3%
TTEPIBAAANOVTIKA yVWONn
empBarnyd  Count 3 0 2 5
TrAoia % within &idog 60,0% ,0% 40,0%| 100,0%
dpacTnpiotroinong
ETAIPEIOG
% within 11,5% ,0% 100,0% | 12,8%
TTEPIBAAANOVTIKA yVWon
PUMOUAKG Count 0 1 0 1
% within €idog ,0% 100,0% ,0% | 100,0%
dpaaTnpiotroinong
ETAIPEIOG
% within ,0% 9,1% ,0% 2,6%
TEPIBAAAOVTIKA yVWon
Total Count 26 11 2 39
% within €idog 66,7% 28,2% 5,1% | 100,0%
dpaaTnpioTroinang
eTAIPEIOG
% within 100,0% 100,0% 100,0% | 100,0%

TTEPIBAAAOVTIKA yVWon

Chi-Square Tests
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Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 22,915 10 ,011
Likelihood Ratio 19,428 10 ,035

[Tivakag 10. To €l60¢g OpacTNPOTOINGNG TV ETAPELDY KOl OL OTOYELG TOV GYETIKA LIE
v avéykn vioBémong evoc EEOI

€idog 6puam_p|o1'roinang gTaIpEiag * avaykn vioBétnong evog EEOI Crosstabulation

avaykn uioBétnong evog EEOI
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Oxi
Omtwaodnirorte | MadAAov | attapaitnTa Oxi Total
> € TT0I0 €i00G X0dnv ¢npou Count 2 6 2 2 12
HETAPOPAG popTiou % within €idog 16,7%| 50,0% 16,7%| 16,7% | 100,0%
OPOOTNPIOTTOIEITAI N dpaAcTNPIOTTOINONS
|emixeipnon oag; eTaIpEiag
% within avéykn 28,6% | 33,3% 222%| 66,7%| 32,4%
uioBétnong evog EEOI
oeCapevotmAo Count 5 6 1 1 13
I % within €idog 38,5%| 46,2% 7,7% 7,7%| 100,0%
dpacTnpioTroinong
eTAIPEIOG
% within avéykn 71,4%| 33,3% 11,1%| 33,3%| 351%
uioB£Tnong evog EEOI
TTAOia Count 0 0 3 0 3
HETAQOPAS % within €idog ,0% ,0% 100,0% ,0% | 100,0%
EUTTOPEUHATO 5paaTnPIOTTOINONG
KIBwTiWV  graipeiag
% within avéykn ,0% ,0% 33,3% ,0% 8,1%
uioB£tnong evog EEOI
TTAoia Count 0 3 0 0 3
HETAQOPAS 9% within €idog ,0% | 100,0% ,0% ,0% | 100,0%
Yevikou dpaaTnpiotroinong
popriou gTaipeiag
% within avaykn ,0% 16,7% ,0% ,0% 8,1%
ul0B£Tnong evog EEOI
empBarnyd  Count 0 3 2 0 5
TAoia % within €idog ,0%]| 60,0% 40,0% ,0% | 100,0%
dpaaTnpioTroinang
ETAIPEIOG




% within avaykn ,0% 16,7% 22,2% ,0% 13,5%
uloBétnong evog EEOI
pupgouAkd  Count 0 0 1 0 1
% within €idog ,0% ,0% 100,0% ,0% | 100,0%
dpaoTnploTroinong
eTaIpEiag
% within avaykn ,0% ,0% 11,1% ,0% 2,7%
uloBétnong evog EEOI
Total Count 7 18 9 3 37
% within €idog 18,9% | 48,6% 24,3% 8,1% | 100,0%
dpaoTnpIoTToinoNg
ETAIPEIOG
% within avéykn 100,0% | 100,0% 100,0% | 100,0% | 100,0%
uioBétnong evog EEOI
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 23,132 15 ,081
Likelihood Ratio 24,128 15 ,063

[Tivaxag 11. To €ld60¢ dpacTNPIOTOINGNC TOV ETAPEIDOV KOl Ol ATOYELS TOVS GYETIKA

HE TNV OmOKTINGY GLYKPITIKOV TAEOVEKTNUATOG amd Tnv ebedoviikn vioBEmon

KATO10V HETPOV TPV ALTO KOTAGTEL OEGUELTIKO amd Tovg 01E0VEIC 0pYyaVIGUOVS

€idog SpaoTnpIoToinoNng ETAIPEIAG * CUYKPITIKO TTAEOVEKTNHO ATTO TNV €BEAOVTIKN UIOBETNON KATTOI0U

HéTpOU pEiwong Twv ekmouTTwv Crosstabulation

OUYKPITIKO TTAEOVEKTNMA ATTO TNV

€0eAOVTIKA UI0BETNON KATTOIOU PETPOU

MEIWONG TWV EKTTOUTTWV

Nai lowg | Ag vopilw Oxi Total

>€ TT0I0 £€i00G X0dnv ¢npou Count 1 3 9 0 13
HETAPOPAG popriou % within €idog 77%| 23,1% 69,2% ,0% | 100,0%
dpacTnpIoTToIEiTal N dpacTNPIOTIOINONG
ETTIXEIPNOT| 0OG; gTaipeiag

% within ouykpITIKO 20,0% 21,4% 56,3% ,0% 33,3%

TIAEOVEKTNMA ATTO TNV

€0eAovTIKA UI0BETNON

KATTOIOU YETPOU
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deCapevotho Count

I % within €idog
dpaaTnpioTroinong
ETAIPEIOG
% within ouykpITIk
TTAEOVEKTNMA OTTO TV
€BeNOVTIKA UI0BETNON

KATTOIOU PETPOU

30,8%

80,0%

46,2%

42,9%

23,1%

18,8%

,0%

,0%

13
100,0%

33,3%

TAoia Count
HETaQOPAS % within &idog
EUTTOPEVUMATO §paaTnploTToinong
KIBwTiwv gTaipeiag
% within ouykpITIKO
TIAEOVEKTNHA ATTO TNV
€0eAovTIKA UI0BETNON

KATTOIOU PETPOU

,0%

,0%

3
100,0%

21,4%

,0%

,0%

,0%

,0%

3
100,0%

7,7%

TAoia Count
HETAPOPAG % within idog
YEVIKOU dpaacTnpioTroinong
@opTiou eTaIpeiog
% within ouykpITIKO
TIAEOVEKTNMA ATTO TNV
€0eAovTIKA UI0BETNON

KATTOIOU PETPOU

,0%

,0%

,0%

,0%

75,0%

18,8%

25,0%

25,0%

4
100,0%

10,3%

empBarnyd  Count

TmAoia % within €iSog
dpacTnpioTroinong
ETAIPEIOG
% within ouykpITik
TIAEOVEKTNMA ATTO TNV
€0eAovTIKA UI0BETNON

KATTOIOU PETPOU

,0%

,0%

40,0%

14,3%

20,0%

6,3%

40,0%

50,0%

5
100,0%

12,8%

PUMOUAKG Count
% within €idog
dpaaTnploTroinang
eTaipeiog
% within cuykpITIKO
TIAEOVEKTNMA ATTO TNV
€0eAovTIKA UI0BETNON

KATTOI0U PETPOU

,0%

,0%

,0%

,0%

,0%

,0%

1
100,0%

25,0%

1
100,0%

2,6%

Total

Count
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14

16

39




% within €idog

dpaocTnplotroinong

eTaIpEiag

% within ouykpITIk

TTAEOVEKTNA OTTO TV

€BeNOVTIKA UI0BETNON

KATTOIOU PETPOU

12,8% | 35,9%

100,0% | 100,0%

41,0%

100,0%

10,3%

100,0%

100,0%

100,0%

Chi-Square Tests

Asymp. Sig. (2-

Value df sided)
Pearson Chi-Square 34,263 15 ,003
Likelihood Ratio 32,856 15 ,005
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