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loTopla Tou KALUATOC

e ATIO TNV EMOXN TWV MAYETWVWV Tou Bopelouv Hutodatplou (2,5 ekart.
XpOVvLa) TO TIAYKOOLLLO KALUOL LETABAANETAL KUKALKAOL ATtO OUVONKEQ
TIOPOUOLEC UE TLC OLKEC LAC OE KAVOVIKEC ETIOXEC TTAYETWVWV (UE
dUAAa Ttayou LPouC 3 XIALOUETPA TTAVW OTTO TNV Bopeta Apepikn Kal
Vv Eupwrn)

e AuTol ot StamayeTwvikol KUKAOL €6w Kal EvaL EKOT. Xpovia cupBaivouy

kaBe 100.000 xpovia KoL IPoEPXOVTAL KUPLWE armo TLIC aAAayEC OTNV
TPOYLA TNC YNC YUPW ATto ToV NALO



loTopla Tou KALUATOC

e Tat teAevutaia 50 ekatoppupla xpovia To KALpa TnG yne eival o paon
otadlaknc Ppuxpavong

* MNeplEPYWC MWC, 0€ YEWAOYLKOUC OPOUC O TTAAVATNC MOG Elval EEALPETIKA
DuxpOc evw eUELC aywVIOUUE yla TNV ypnyopn umepBeppuavon

* To yeyovoc OTL UTIAPYOULV Ta TEPpACTLA PUAAA TTAYOU OTNV AVTOPKTLKA KoL
otnv Npoldavdia, kat oxedov Hovipo otov ApKTLKO QKEAVO, KAVEL TO

KAlpa TtoAU evaioBnto oe petafoléc ota agpLa BeppoknTiov



OL TwpLvEC LETAPOAEC €lval TIOAU TTLO
DOy OQLEC

* ESdw kot 2,5 ekat xpovia 1o 80% tou Xpovou to KAlpa Atav PuxpotePO armod To TwWPLVO

* O &KOC pac dtamayeTwvikoc KUKAo¢ (OAOkawvo) Eekivnoe mptv armo nepirtou 10.000
Xpovia Kot ivol TopAadELY A TWV OTIAVIWY BEpUWY CUVONKWV PETAED ETTOXWV
TIOYETWVWVY

* H emoyn tou OAdOKatvou Eekivnoe pe paydaia kot dpapatiky) AREn TNS mponyouevng
ETOXNC TO TAYETWVAL.

* Y& Ayotepo armo 4000 xpovia, ol Beppokpaoiec avénOnkav katd 6 Babuouc KeAoiou,
avénbnke n otdbun tng Bailaocoac katd 120 petpa, avéNBNKe TO TOCOOTO TOU
dlo&elbiov tou avBpaka otnv atpocdalpa KATA Eva TPito

* OUWCG oL TWPLVEG HETOBOAEC eival TTOAU 1o paydaieg!
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H otevr} oxéon twv agpiwv Beppoknmiov Kat tng maykooulag Oeppokpaciag
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OL TwpLvEC LETAPOAEC €lval TIOAU TTLO
DOy OQLEC

* To atpoodalplko OLoéeldlo Tou avBpaka xeL avénBel amo TLg
MPO-PLOUNXAVIKEC CUYKEVTPWOELC Twv 280 ppmv o€ 409
ppmv onuepa: pa avénon kata 40%

e e oxeon pe Ta dedopEVA ATIO TIUPNVEC TOU TIAYOU OTA
teAevutala 800.000 xpovia ot petaoAec Slakupaivovtol
pLetocL 180 kat 300 ppmyv

* H SlakUpovon amo Bepun oe Puypn enoxn elvat epimou 80
ppmv: AlyOTEPO A0 TO OUVOAO TNC pumtavonc dtoéeldiou Tou
avBpaka mou €xoupe BAAleL otnV atpoodalpa oTa TEAEUTOLA
100 xpovia

* OL avBpwrot Bptlokovtatl otnv yn 200.000 xpovia



Dowopevo Beppuoknmiou

e ATIO TNV availuon Twv SeS0UEVWY TTPOKUTITEL TIWE OL avBpwTLVN
SpaotnplotnTa €lval N altia tng Beppavong Tng atuoodalpog

* H Beppokpaoia tng yng kabopiletal amo To LoolUYLO TNG EVEPYELAG
OV ELOEPXETAL OO TNV AKTWVOBOALQ TOU NALOU KL TNV aKTVOBOALa
TIOU EKTIEUTIEL N VN

* H atpuoodatpo adrivel va eL0€EABEL TO 0pato dwC Tou NAlou aAla
aroppoPa HEPOC TNC EEEPYXOLEVNC UTIEPLBPNC akTvoBoAlac

* To amoteAeopa elval pia Beppotepn empavela yng art’” ot Ba nrav
XWpPLg auTo To “Pavopevo Beppoknmiov” (oo tov TPOTo 1oy
nayLloeveL uTEpUBOPN aktvoPoAla eva Bepuoknmo)



The Greenhouse Effect

Some of the infrared radiation
passes through the atmosphere

but most is absorbed and re-emitted
in all directions by greenhouse gas
molecules and clouds. The effect of
this is to warm the Earth’s surface
and the lower atmosphere.

Solar radiation powers
the climate system.

Some solar radiation is
reflected by the Earth
and atmosphere.

A / About half the solar radiation is |
absorbed by the Earth's surface  Infrared radiation is emitted

= and warms it. \ from the Earth’s s:Jrface.




ALo&eldlo Tou avBpaKka Kol 0 KUKAOC
TOU avBpaka

* To peyoAUtepO PEPOG TNG evioxuong Tou palvopévou Beppoknmiov armo TotTe
TPOEPXETAL Ao TNV avénon tou dloéeldiov Tou avBpaka

* To 510&eidlo Tou avBpaka otnv atpuocdalpa amoteAel pia daon Tou KUKAOU Tou
avBpaka

 Kamotla otlypn to dtopo avBpaka amoppodatal and KATOoLo HEPOG TNG EMLPAVELAS TNG
yn¢ (“6e€apevec/unodoyeic avbpaka”)

* O KUKAOC ouve)iletoL adlakorma aAAd To POBANUA eival we ol AvBpwrol
napepBaivoupe otnv apyn dtadikacia kat emotpéPpoupe avBpaka otnv atpoodalpa
aro tic Se€oLeVEC O€ ETUTAXUHEVOUC pUBLIOUC

* KATOOTPEPOUE T SAon, e€avtAoU e TNV TUPPN, LETATPEMOULE TOoV aoPeoTtoAlBo oe
TOLUEVTO, AAAA TO CNUAVTLKOTEPO £EAVTAOUUE OPUKTA KAUOLUAL
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H AlokuPepvntikn Emitporn yLa
tnv AANayn tou KAlpatoc (IPCC)

H AlakuBepvntikn Emitporr yia thv AAAay r‘ldtou KAipatog (Intergovernmental Panel on
Climate Change - IPCC) eivat EmLOTNHOVLKN OLAKUBEPVNTLKA ETUTPOTHUTIO TNV aLyida
Tou Opyaviopou Hvwpevwy EBvwv.

JUVTOVI(EL ETILOTHHOVEC OTtO OAOKANPO TOV KOO0 Kal HEXPL To 2014 eixe dnuoctevoel
névte ekBeoelg (1990, 1995, 2001, 2007 kot 2013/4) OXETIKA HE TIG KALUOTIKEG AANAYEG
TIOU TTOPATNPOUVTOL KOL TLG meaveq ETUTTWOELG TOUG KAl TIOALTLKEG HElWONG Kall

TPOCOPHOYNG

To TPWTO UEPOG TN sKrr]q avadopag AP6 SnpootevBnke to 2021 (Quotkn
ETLOTNHOVIKN )ann ZemtéuPplo tou 2022 Ba SnuocteuBouv ta aAa duo pepn (2.
Meiwon tng KAwpatikrig ANayng, 3. Emuttwoelg, lMpoooappoyr Kat prtomras)KaL n
avadopd 2uvBeonc.

IPCC — Intergovernmental Panel on Climate Change



https://www.ipcc.ch/
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[Tola elval tao OedoUEVA VIO TNV KALLOTLKN
aAAayn

* H ouMoyn otolyeiwy elval TEPACTLO £PYO TO OTOLO TO AVOAAUBAVEL N
TIAYKOOLLLOL KOLVOTNTA ETILOTAUOVWY TOU KALLATOC

* Aev untapxet appBolia otL oL moootntec aepiwv Beppoknmiouv €xouv
auvénBel oe oxeon pe tn mpo Blopnyavikne Emavaotoonc emoxn

* OUTe untapyel apdLBoAia otL euBUvovtal ol avBpwrol
* Aev untapyel apdiBoAia otL cupaivel n umepBeppavon Tou MAAVATN

» ATt o 1850 n pEon Beppokpacio tne yng €xeL awénBel katd 1 povada
KeAolou (katd pEco c')poS1

* Aev untapyel apdBoAia ot aveBaivel n otabun tng Balaocoac



Maykooula peon erudavelakr Beppokpacia: nyn €xel
BepuavBel mepimou kata 1 C amnd to 1900

Annual average °C
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Total greenhouse gas emissions LA
Greenhouse gas emissions - from carbon dioxide, methane, nitrous oxide, and F-gases - are summed up and
measured in tonnes of carbon-dioxide equivalents (COze), where “equivalent” means “having the same warming effect

as CO: over a period of 100 years”. Emissions from land use change - which can be positive or negative - are taken
into account.

LOG @ Addcountry O Relative change

World

40 billion t
30 hilliont _
20 billion t
10 billion t

Ot

1990 1995 2000 2005 2010 2016



'Ektn Avadopa IPCC

* [la va €xoupe 67% miBavotnteg va peivoupe katw armo 1,5 C
TPETEL VAL 1N EKTEUPOUE Ttaparavw armo 400 8i¢ tovoug
Slo&elbiov tou avOpaka (mpolmoAoyLlopoc)

* AvtloTtolxeil og 10 xpoOvLa EKTTOUTTWY LE TOUG TwPLVOUCS puBLIoUC

* [la va pnv EEMePACOUE AUTO TO Oplo Ba MpETeL va GTACOUE OE
KaOapd UNOEVIKEC EKTIOUTIEG TIPLV arto To 2050

e Av SV KAVOULE TIMOTO AVOLUEVOULE ETILITAEOV avénon
Bepuokpaoiac kata 4-5C ta emopevo 100 ypovia



IPCC AR 6: 5 2evapLa (SSP: Shared Socioeconomic
Pathways)

a) Global surface temperature change relative to 1850-1900

o

SSP5-8.5
SSP3-7.0

SSP1-2.6

- SSP1-1.9

____,\F,_ﬁ,/\//ﬁv/’/’d_,—

1950 2000 2015 2050 2100
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1-in-10-year
heatwave
Base| 110

+1°clll 2810
+1.5°C| 4110

+2°C  56/10
+4°C | 9.4/10

1-in-10-year
heavy preci-
pitation event

Base| 110
+1°C| 1310

1-in-50-year

heatwave
Base 1/50
+1°C 4.8/50
+1.5°C| 8.6 /50
+2°C| ||  139/50
+4°C| | B392/50
1-in-10-year
drought
Base| 110
+1°C| 1.710

+1.5°C| 1510 +1.5°C| 200
+2°C| | 2410
+4 °C| 4110

+2°C| 1.710
+4°Cl . 2710



[ToAAQ “katwdAa”

* Mo pkpn avénon Beppokpaociog puropei va obnynoeL o
aAuolda YEYOVOTWV KoL VoL ETILPEPEL VEQL LOOPPOTILOL OTO KALUQL,

TLX.,

* Y& karoLla Bepuokpacia n Npothavdia Ba Alwaoel: auto Ba
oONYNOEL O€ MEPALTEPW UTIEPOEPAVON KABwWC N KaAuyn Tou
ntayou (rou Ba xaBel) avtavakAovoe peyaho HEPOC TNG
akTwoPoAiac Tou nAlou micw oto dLaotnua

* J€ kAol BEpUOKPOCia UTTOPEL VA YIVEL AVOTIOPEUKTO O
Tporitkog 6a00G Tou Apa{oviou va vekpwoel ameleuBepwvovtag
LEYAAN mnyn avbpaka otnv atpocdhalpa



Economic losses from extreme weather hit S3.6tn over five
decades | Financial Times (ft.com) Sep 3 2021

Economic losses ($bn) Early estimates® put Hurricane Ida’s losses at $80bn —

Hurricane Sandy
54.5

Hurricane lke

5.6 Hurricane

Irma

. China flood
Hurricane Andrew 47.0

48.3

1970 75 80 85 'W’

Hurricane Katrina
163.6

Hurricane

Thailand flood . Harvey
45.5 Hurricane  94.9

Maria
Number of fatalities 69.4


https://www.ft.com/content/541702c0-b0ff-434b-8e21-005fa549f4e5

Enumttwoelc KAtpatikne AAMaync otnv MeyeBuvon kat otnv
Avartuén

Figure 6.5d. Combined scenarios.

2000 2050
0 4
5
o -10 1
b
% 20
p Baseine Climate, markst impacts + risk of catastrophe
§ -25 High Climate, markst impacts + risk of catastrophe
R 30 ——High Climate, market ‘mpacts + rsk of catastrophe +
non-market impacts
225 4
4p |



TPELC VEVIKEC OTPOTNVYLKEC

1. KALMQTIKA (NXQVLKN 1 YOLOUNXAVLKN:
A. Adaipeon dloteldilou tou avBpaka, m.X., Xpon texvoloylwv adoipeonc
Sloteldilou tou avBpaka (CDR) armo tnv atpoodalpa, pe tn SEcUELON KAl
NV Tadr) EKTIOUNWY A0 LOVAOEC NAEKTPOTIAPAYWYNC, K.QL.
(https://en.wikipedia.org/wiki/Carbon dioxide removal)
B. Alaxeiplon nAtaknc aktwoBoAlag, m.x., n ektotevon cwuatdiwy otnv
atpoodalpa yia va pokUPeL avtiotabulotikn Yuén N n mpoobnkn
oldr)pou 0ToUC WKeaVOUC yLa va TtpowBnBel n avamtuén dputomAayKkTov mou
armoppoda Tov avBpaka



https://en.wikipedia.org/wiki/Carbon_dioxide_removal

TPELC VEVIKEC OTPATNYLIKEC

2. Mpoocapuoyn: ONUOLVEL OTPATNYLKEG OL OTTOLlEC Bal pOC EMETPEMAV VAL
OUVEXLOOUME VA AELTOUPYOULLE OTTOTEAECLOLTLKAL OLKOJLOL KOL [LE
aAAOYUEVEG DEpOKPACLEC

3. MeTpLaocpog Kol amoTPOoTt): ONUALVEL ATTOTIELP A YLOL TIEPLOPLOMO TNG
av&nong TG OepUoKPACLOC LE OTPATNYIKEC OXEOLAOUEVEC VAL
auénoouv tnv SuvaTOTNTA TOU TTAQVATN va armoppoda Ta aAEPLA TOU
BepuoKNTILOU KOl OTPATNYLKEG YLOL TN MELWON TWV EKTIOUTTWYV TWV
oEPLWV Tou Beppoknmiou



2TPATNYLKEG yLa arotporn) (Ba
£0TLAOOUE OE QLUTEC)

o H ' ' - ' ' -
S SRR L REPSRM\GBOTRG TS abopd T xpfon s evépyeuas
. Igl(V %t&c?(larwv OPUKTWV Kauolpwyv odnyet otnv napaywyn dtoteldiou tou

* QLeimqunds Blofeiflon tou g wiopoiy v ol el e
uchybiat {ortale n gl evepyeia, td dlutoBoktalka i 0 vepo) ou

* KQBe og OLerKr']t us[wc)}\rxrwv emo%no’uv 6LO%€L6'LOU TOU dvelpaKpﬁ\ea
ONUALVE ODQUOTIKEC AAAYEC OTALTDOTUTLA EVEPYELOKNG KATAVAAWONG
uazq Ko © axe,uﬁm)\o OLKOVOULLKO Kocroq.e N ,

e A B R R TR0 Pkl pLoviga et autn n oTpatnyun

14

* Mua AN ot8arrll LKF'E)E'LVO(LVOLE Bappuvou eééap%oa TIOU AUEAVOUV TO
TIOOO TOU AVOPAKA TTOU armoppoPaTaL Ao ta deVOpa KL TNV Y
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Tt etvat | KALLATIKT) OLKOVOLLKT;

El8wxn) epapuoyn s Owkovopikng tov [eptBariovtog:

[Tola elval T OLKOVOULKA alTia TNG KALUATIKNG
aAAayn;

[Toto etval to ‘cwotd’ VPog ¢ KA (ekmoumwv) 1 Tt
TPETEL VA KAVOUUE?

[Toteg etvat n Atyotepa SaTavnpES KALUATIKESG
TIOALTIKEG;

[Tota n WSlattepotnTa TG KAtpatikng Owovouikng;

MakpUG xpovikog opllovToag

Mop@n ¢ afeBatotntag

AldoTOON KOL OUETAKANTO

EVUpoc: n peyaAdvtepn Beopikn) amotuyia o€
TYKOOLLO ETTITIESO




Amotuyla TnC ayopac xwplc mponyouLLEVO

* AlTial Kol ETUTTWOELG TNG KALLATIKAG 0AAQYNG ELVOL TIAYKOOULEG, OXETI(ETAL HE
OAEC TIC avOpwTVEG 6PACTNPLOTNTEC, EMUTTWOELG TTOVTOU

14

* OLKOVOULKI] OVOAUON OXETIKA ULKPWV EPYWV EXEL ugxa)\r] Lotopio alla yia
LEYAAEC, LN OPLOKEG ETILTTWOELG TIOU ETNPEALOUV OAEC TLG OLKOVOULKEG

14

OpaOTNPLOTNTEC OEV UTIAPXEL TTPONYOUUEVO
* MoAAamAEC amotu)iec ayopag

* ApVNTIKEG EEWTEPIKOTNTEG TIO SPACELG TIOU OXETI{OVTAL LE EKTIOUTIEG AEPLWV
BeppuoknTiou (TIHEC oTov avOpaka)

* Emdotroelg otoug ubpoxovAavBpaKeg

e Xapoaktipa dnuoctov ayoBou: kawvotopia kot dtaxvon (dnpooio)

* ZUOTNHLKEG AAaYEG OTIWG £pYa UTIOSOUWV, TIOAEOSOUIKOG OXESLAOUOG, HECQ
uetadopac (dnuooto kot oxedlacuog)

* AvAykn ylo KUBepvNTIKAR wONON KOWWVLKO-TEXVLKAG EMAVACTOONG



Source: Stern Review 2006

Global temperature change (relative to pre-industrial)
1°C 2°C 3°C 4°C 5°C

Falling crop yields in many areas,

developing regions
Possible rising yields in Falling yields
some high latitude regions developed reg

Significant fall in wa
availability e.qg.
and Southern Africa

Water

Small mountail
disappear —m
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several areas .

Ecosystems
Extensive Rising number of species
to Coral R

Extreme

Weather Rising intensity of storms, forest fires, dro

Events

Risk of Abrupt and
Major Irreversible
Changes

Sea level ris
threatens ma

Increasing risk of dang
abrupt, large-scale shifts in



MAnBuouog, Texvohoyia,

AVO VEVIKES LLOPDES W ~cowvivi cexevirion

OLKOVOLLKNG aVAALONG
Bottom up (topeax, AeTTOUEPELS) IW
Top down (o@atpikn, apnpnpevn) CUYKEVTPOITELS

Kot Ta SV0 xpn Gtuqnmm’)vrat vyl
NV aBpOoLoT) TOV KOOTOUG KL TWV climate

oo(pskswov ™6 dpaom G aAda £xouvv

KOl 0(7\7\8§ XpT]GElC I Mepidepetakd KA Kot I
KaLpOg
ANECEG ETUMTWOELS
nyn: I 5 { I
Hope (2005) (8dom, yewpyla)
Kowwviko olkovoulkég
ETIUMTWOELS
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The costs of stabilising the climate are manageable —
delay would be dangerous and much more costly

0 0
1 /0 GDP . Damages from climate
Costs of I'I‘Iltlgfltlon to stabilise Change rise disproportionately
with temperature !!!

(A 25% increase in storm wind speeds is
5% GDP associated with an almost 7-fold
increase in damages to buildings).

VS

Income losses if we do
nothing: market impacts only

« Climate change could lead to floods,
massive population shifts, and wars

200/0 G DP over natural resources.

» Ecosystems are unlikely to be able to

Income loss including non-market )
impacts, risk and equity adapt at the rapid rates of change

expected.

Stern Review (2008)



IN CASE OF GLOBAL WARMING

\

l. MAKE SURE EVERYONE N THE
| BUILDING AGREES THERES A FiRe.

i 2. BaING 1N A Few ourye SKEPTICS
AND LET THEM TALK A LONG WHILE,

3. CONGIDER TRAT (T MAY JusT BE
A SMALL FIRE.

4. REALI2E THAT CaLLive THe FIRE

DEPT. N'T FREE, You kNOW -

5. LIFT HAMMER.

. REPLACE HAMMER AND REPEAT
STEP( (-4

7. LIFT HAMMER AGAIN.

8. PAUSE TO THINK ABOUT Wior

GOING To CLEAN ULP ALL
THE BROKEN GLAS

G R A PR el
007 T

N TOw MO T




[Ipoeo@ANTIKG ETTLTOKLA: EV
VOULLEPO KAVEL OAT TNV SLAPOpPA

TLTMpEMEL va KAVOULE Yo va artotpEoupe €1000
{nuiwv 100 xpovia amo Twpa A
Napovoa afia €1000 to 2109 A
1.5% : €226 (avaAndn 5pdonc)
3%: €52
€3 (Kauig-’ESpdon)

8 0¢pé\n amd .
TNV aAmo@LYT
CnuLov '




ABeBatotnta: H yelipotepn koo
N N mlavotepn

Ta IAMs Baocilovtal kuplwg oe TPOLAEYN TWV Lo TTLOAVWV

oevaplwy

— Abv&nomn ™G oTAb NG TG BAAACTAG: XWPIG KATACTPOPLKES ATIWAELEG ATIO
ALWOLUO TIAYWV, AlyOTEPO amd 1 HETPo TTPOPAETETAL YA QUTOV TOV ALV
(IPCC 2007)

—Extaon (Muwwv o meploplopéves meploxes (MmaykAavteg, Maidput,
Bevetia)

0 @06B0oG yla TNV KALUATIKN 0AAyT) ATTOPPEEL KOL OTTO TLG

XELPOTEPES N akpales ekBAoelg

— OAOKAN pWTLKY ATtWAELX TOV TTAYOL NG [poldavdiag Oa odnyoloe o€
avénomn ¢ oTadung kata 7 uétpa

— KataoTpo@IKeG EMMTWOELS 0TI TIEPLOGOTEPES TIAPAKTLEG TIOAELS KoKl
KOLWVOTNTES

[Mapddetypa amo mapovaoiaon tov Ackerman




[atl ccyopalove ao@aAsLa;

Alvovpe onuaocia og amiBaves “kakég ekfdoelg”
o Tuxpovikd TTEPLBWPLA SIVETE YL VX PTACETE GTO AEPOSPOLO;
* H aoc@diela agpodpopinwv lval yia TV amoTpoT) TWV XEPOTEPWYV
eCeAlEewVv
H acpareia Sev BaolleTol 0TIC HECEG KATAOTACELS
« H péon katowkia otig HITA miavel wtia kdbe 250 xpovia (0.4%
TOVOTNTA KAT £TOG YL PWTLA OE KATOLKIQ)
* AALAG oxed0V 6oL oL Apepilkavol £X0VV Ao AAELX
« HmBavotta mwg évag Apepikavog Ba meBdvel Touv xpovou elvat
Alyotepo tov 1% péxpt v nAkio twv 61
* AANG oxedOV OAoI 01 vEOI AUEPIKAVOI YOVEIG £XOUV ao@AAgia (WNG
H miBavomta va avénbein Bepuokpacio apKeETA yia va ALLGOLV Ol
mdyol ™ [potdavdiag etvat ToAV peyaivtepn amo to 1%
o Qo ETIPETE VA AYOPAOOUUE AOPAAELX YIX TOV TTAQVITN;

[Mapddetypa amo mapovoiaon Ackerman




["eviKEG DEPATIKEG

Emiotnun ¢ KALUATIKNG 0AAXYNGS
Tt elvat N KALLOTIKY) OLKOVOULKN;

H véa cu{ntnon: ta vtép ™S Spdong




Twuec otov avBpaka, pubutloelc n kat to SV o;

* OlKOVOHOAOYoOL ToVi{ouv To pOAO TNC TLUNAG OTOV AvOpaKa Kot
KOLLVOTOMLOL KOl LELWOT EKTIOUNMWV

* To Green New Deal (Alexandria Ocasio-Cortez) kol Tot VEOL LETPOL TIOU
npoayetL o Mndivtev
* Antodpevyouv avadopad o€ TLun avopaka
* Eudaon oe Epya utoSopwv
* H Mpaotvn 2updwvia tng EE cuvdualel cuoTNULKESC AANQYEC UE
QyOpQ EKTIOUTTWV
* Covid Npaoivn Avakapudn: Xwpic mponyoUpevo SnUOCLOVOULKN
rioAwtikn (10,4 tplg mayKoouUiw ), VEo Ttapad ey yLa pOAO TG
KuBEpvnong
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H avodoc tou Eupwrnaikou 2uotnuoatoc Eumoplac
Ekmopmwv

* ATIO TIC apXEC Tou 1990s epdaviotnkav diktua rmou npowbBoloav TNV Xpnon
OYyOPWV OTLC EKTIOUTIEG aePiwv BepuoknTtiov

* Eupwnaikn Emtpor) apxka npotipovoe ¢opo otov avBpaka aAld urthpav
EVTOVEC aVTLOPAOELC ATtO BLOUNXAVIEG KAl amatouoe opodwvia

* OlKoVvopoAOyoOL Kal Ttapaywyol dnplolpynoav avenionuo Siktuo Kol peoca

arno tnv AltdokePn twv HE ya to Neptpailov (UNCED) dnuoocicvocav
avadopad ylo tnv epmnopia ekmopnwy (1992)

e Altnua twv HIMA oto KYOTO uloBetrOnke amo tnv EE

e Ekmopmeg mupoyevwy Sikatwpatwy (grandfathering) kat anpoodoknta
KEPON KAUP aVE TIC avTIOPACELS TWV BLOpNXAVWV



To Kiwoto Evepyomoleital

To IIpwtokoAA0 TOUL K16TO VIO ONKE OTIC 11
Aekepfpiov Tov 1997 kat pe Tnv voypa@ ™S Pwolag
gvepyoTmomOnke

['lvetal vouika 6eopuevTikog yia tig 128 xwpeg otig 16
tov Pefpovapiov Tov 2005

30 Bropnxavikég xwpeg SeoUeVOVTAL VA TIETUXOVV
OTOXOUG YLX TIG EKTIOUTIEG aEplwV Beppokniov

H maykoouia ayopd eumopiov dvBpaka yivetat
TPAYUATIKOTNTA (0ryopoTtwANolot adELWV EKTIOUTIWV)
Lol pe AAAOVG KEVEALKTOUG» OLKOVOULKOUG
UNXOVIOUOVG




Kioto amo ‘akplfo’ ylvetal avouoLo;

Tpia yeyovota to 2001 dAAaav pL{lkA TO OKNVIKO:

« ATtoywpnon twv HIIA (n peyaAdtepn mnyn
‘‘mong’ avbpaka)

« AvaBewpnon twv poAsPewv yia Pwoikn
(owkovoulkn kpion 1997) xpnon evepyelag
(av€dvovTag To TAEOVACG U TOVG)

« H tedixn) cvppwvia Bovng/Mapakég yia va
OLUTEPIAN POOVV VTTOSOXE(S

['ati BEAovpe pia ‘Aoyikn)’ tiurn Tov avBpaka;




Yvotnua Epmopevoipuwyv ASeLwy
¢ BB

To mpwto Slebveg oymua

[TETuxE Pl eviaia TIUN TWV EKTIOUTIWV Y10
OVYKEKPLUEVES Bapleg Blopumyavies otig 25 xwpeg

H [Ipwtn ®don Eekivnoe 11 T'evapn 2005 Kot teAslwvel
TéAog 2007.

H AeVtepn ®daon 2008-2012

ZUUUETOXT TWV Blopun)aviwy ival VTTOXPEWTIKN
(Tapaywyn evepyelag, LETAAAOV, TOLUEVTOV, TOVAQ,
TTOATOG, XAPTOV)

H Tpitn ®aon 2013-2020

TANOTIPLACUO ASELWV




EUA price collapse
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EU Carbon Permits (EUR) 63.27 +4.56 (+7.77%
= e
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EU ETS Phase 4 (Jan 2021-Dec 2030)

* Allowances decrease linearly by 1.74% of 2010 emissions annually which
widens to 2.2% in 2021 (as of November 2021 unclear as European Green
Deal necessitates tightening of current target of -43% wrt 2005 - Fit for 55
proposes -61%)

* EU 2018 completed a reform aimed to bring scarcity by strengthening the
Market Stability Reserve and by adding other supply curbing measures in
2021-30

 MSR: remove allowances from auctions if total number of allowances in
circulation (TNAC ) exceed above a certain level and withdraw if fall below a
certain level (creating a quasi-carbon tax)

e The price of EUA (European Emissions Allowances) started rising in 2018
despite continued oversupply driven by expectations for future regulations



“Fit for 55”

* Spanning thousands of pages, “Fit for 55" package includes a wide range of
reforms, covering key EU climate policies and various related laws on transport,
energy and taxation

* Tightening the EU Emissions Trading Scheme (EU ETS), pricing emissions from
heat and transport in a parallel ETS and adding a carbon border adjustment
mechanism (CBAM) to tax high-carbon imports, such as steel and cement

* A new “social climate fund” is proposed to help vulnerable households
disproportionately affected by higher fossil fuel prices, offering “temporary”
income support and longer-term investment.

* Dec 2020 EU member states endorsed new target to cut emission by 55% below
1990 levels by 2030 and to reach climate neutrality by 2050 (incorporated in
revised NDC)

* Targets made legally binding by European Climate Law that formalizes aims of
the European Green Deal



https://www.carbonbrief.org/qa-will-reformed-eu-emissions-trading-system-raise-carbon-prices
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12228-EU-Green-Deal-carbon-border-adjustment-mechanism-_en

+Stronger Emissions Trading *Updated Effort Sharing «Stricter CO,

System including in aviation Regulation performance for cars &
*Extending Emissions Trading *Updated Land Use Land VAR

to maritime, road transport, and Use Change and *New infrastructure for

buildings Forestry Regulation alternative fuels
*Updated Energy taxation *Updated Renewable *ReFuelEU: More

Directive Energy Directive sustainable aviation
*New Carbon Border *Updated Energy e

Adjustment Mechanism Efficiency Directive *FuelEU: Cleaner

maritime fuels

Support measures

» Using revenues and regulations to promote innovation, build solidarity and
mitigate impacts for the vulnerable, notably through the new Social Climate Fund
and enhanced Modernisation and Innovation Funds.



After years of talks, COP26 finally agreed a deal on Article 6 carbon markets

Megotiations since 2018 had seen the amount of disputed text [in brackets] ebb and flow

Article 6.2 trading @ Article 6.4 markets @ Article 6.8 non-market cooperation

COP24 begins COP24 ends COP25 COP26
700 brackets

600 brackets I

500 brackets

400 brackets
[ |

300 brackets

800 brackets

200 brackets

100 brackets

0 brackets




Paris Agreement Article 6 (Carbon Markets)

 Last article to be finalized of Paris Agreement on the last day of COP26
* Formally approved rules for implementing Article 6

* Article 6 is intended to provide an accounting framework for international cooperation. It
envisages linking the emissions trading schemes of two or more countries and allows for
the international transfer of carbon credits.

* It also aims to establish a central U.N. mechanism to trade carbon credits from emissions
reductions generated from low-carbon projects.

* For example, one country could pay another to build a renewable energy project instead of
a coal plant. This would reduce emissions but allow the second country to get the benefits
from cleaner energy.

* The International Emissions Trading Association says Article 6 has the potential to halve the
cost of implementing national emissions targets, saving an estimated $250 billion a year in
2330, andI to facilitate the removal of around 5 gigatonnes of carbon dioxide a year at no
additional cost.



COP26 in Glasgow success or failure?

* Paris Agreement: well bellow 2C but efforts to pursue 1.5C: following IPCC report
(2018) stressing how damaging climate change would be beyond that level

* NDCs to be ratched up every 5 years (2020 lost due to Covid)
* NDCs not enough to reach 1.5C

* Net-Zero pledges accelerated but not part of NDCs (light on detail)
* Glasgow text just keeps alive 1.5C by envisaging new NDCS on 2030 next year

* 2009 rich countries promised to mobilize S100bn of climate finance. By 2019
annual flow only S80bn. IncreasingI%/ even 100bn seems too little and developing
gations Sall on more funds not just for the energy transition but for “loss-and-

amage

* “Coalitions of the willing” agreements outside the UN process, e.g., phasing out
coal power, reducing methane emissions, greening the financial-services
industry, one ending deforestation



Global — 5.5°C

---------------------------------------------

temperature : paris Agreement IMPACT
increase in o : Dec 2015 OF THE PARIS
2100 —— AGREEMENT
olicies & action :
with range - Changes to the
4,5°C e b estimated global
: temperature
. increase in
= 4c : 2100
i L2 Nov2021 Pledges & targets
Tracker Update with range i
3.5°C i Effect of
Effect of :
Paris 2030 ' _ :)"c:‘l,ll:l:‘s.n“d
targets only 5 o £ ®

1.1°C 3°C P : 0;9rC

reduction ¢ reduction

% Effect of
2.5°C : :

o long-term targets
reduction . targets only 3 reduction
Effect of 2°C : : G
all Paris pledges Optimistic L gfig reduction
iagets 1.5°C : g culs additional net zero

' : i : announcements
Lead up to Pans Roll back of Dnnducve&wnt 2% round (india, etc)
1°c : EUSAlﬂussuE of national targets . targets
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Five soclo-economic transitions

INSTALLATION PERIOD ~ TYRNING DEPLOYMENT PERIOD
GREAT pate . .
SURGE Core country Bubble prosperity Recessions  “Golden Age" prosperity ) .
T e S
1t mﬂr_luu'::ah Canalmania 19397 gritch eap
1629 il A
209 5% Ralays Ralway mania 184850  The Victorian Boom | 5
e & s :
. AgsofSteland London‘mdad gobal market | | Belle Epoque (Europe) presE—
heavy Engineerin structure build-up 140095 3 ' |
3 Heaans U (Argentina, Austal, USR) 1 “Progressive Era" (USA | |
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We are here



ALOQyLATA ATIO TNV LOTOPLA TIPONYOUUEVWY LLEYAAWY
KOLWVWVLKO-EVEPYELAKWY HLETORACEWY

e 1771: Blopnyavia Bappoka kat n avodoc tou avBpaka (n Bpetavikn
eAiT mpootatevoay TNV vea Blopnxavia kat evBAppuve ta £pya
urtodounC petadopwyv (KavaAila) os avtiBeon pe tnv NaAAia

* 1829: AvBpakag, Atuog kat oidepo (EAAewpn kapBouvou odrynoe otnv
HeyaAUTEPN Xprion Tou avBpaka mapotL akplBo, N Bpetavikn eAit
OTNPLEE TIG VEEG LETAPOPEG e OLONPOSPOLOUG EVOVTL KAVAALWY OF
avtiBeon pe tnv MNaAAla)

* 1875: Emoxr tou atoaAtou kal NAEKTpLopoU (Feppavia oTnv ayur Tng
KOLLVOTOMLOG)

e 1908: Emoxn tou meTpeEAioU:
e 1971: MAnpodoplakn emavactoon
e 2009: emavaoctaon Blwolpotntag;



ALOQyLATA ATIO TNV LOTOPLA TIPONYOUUEVWY LLEYAAWY
KOLWVWVLKO-EVEPYELAKWY HLETORACEWY

e Kowad XapaKTtnpLoTka' TWV KOWWVLIKO-TEXVIKWV HETAPACEWV:

* H xpnon tou teAlkol npoiovtog odnyel TV petaBaocn amno tnv MASUPA NG
npoodopag

* H petaBaon B€Ael SeKAETIEC KOL CUXVA TTAVW OO ALWVA

* HTtég (omavidtnta nopwv) dev Atav n Kwntrpla SUvapn Twv petafacswy (av
Kol elyav emippon). KaAutepeg untnpeoiec odnyouv TNV HETAPAON KOL OL TLUEC
akoAouBouyv, T.X., PWTIOUOG

* OLpetafaoelc oxetilovral pe HeyAAnG EKtaonG aAAoywv o€ TIOANEC SLAOTAOELG
(autokivnta: dpopot, otabpuot Beviivng, Kavoves KUKAODOPLEG, KATOLKIEC KOl
TTOAEOSOULKOC 0XESLOOMOG, AoPAAELEC, TPpOTIOL {WNC, TPOTIOL KoL LOPPEC
EPYOOLOG, TTOPAYWYLKEC LOVADEC KoL EUTOPLO, SLapOpdWaOn TTOALTIKWV)

* YrioBonBouvtal ano tnv moALtkn (kavaAla, odbnpodpopouc, avtokivnta, K.A.T.)



Meyalec OLadopEC LE TNV TPOKANON TNC LETABAONC OTNV
Buwouotnta

1. Kupiwc kaBodnyeital amod tnv moAtikn (kaveva
PoNyoUHEVO), TIOPOTL oL PeTaBAceLc oTo mapeABOV eixav tnv
UTTOOTAPLEN TNG TTOALTLKNG

2. Taxvtnta g petafaong xwpic mponyouevo

3. Agv uTtAPYXEL TPOTOV TIov va dnuoupyel {NTnon

4, MolyKOOULOG CUVTOVIOUOC TIOALTLKWVY arapaitntn



Political economy critical of carbon markets

* Mirowski (2013) views carbon markets as part of a general strategy of
neoliberalism when confronted with a crisis

* Short term response: climate denialism

* Mid term response: instituting trading schemes for carbon emission permits
and offsets

* Long term: science fiction geongineering.

* Carbon markets can be seen as part of a depoliticisation of climate change:
turning political issues into matters for technocratic management

* Metaphor of "the zombie”: “‘unkillable nature of apparently defunct
neoliberal governance and economic theory’ it also expresses the fact that
what is taking place occurs without agency (Stephan and Lane 2015)



Political economy approach: support of climate
capitalism

* The explosion of enthusiasm for carbon markets between 1997 and
2001 can be identified as an important turning point. A key shift is
illustrated by the collapse of the Global Climate Coalition (GCC) bloc
that had been vehemently opposed to action prior to Kyoto with
numerous of its former members taking a pro-action position

* key component of this new coalition was the finance sector

* financiers would not necessarily be in the pro-climate coalition
without carbon markets as the policy response

* the success of carbon markets is that they provide benefits to a
particular sector that also happens to be one of the most influential
sectors in the latest phase of capitalist development



Kamola cuumepaocpota yio tnv Evpwraikn
TIOALTLKN YL TNV KALLATIKA aAAoyn

* The EU ETS has not lived up to its ambition but may still show the
way forward

* Ambition has increased since the Paris Agreement as evinced by Fit
for 55

e Carbon Border Adjustment Mechanism could be game changer
* Recent spike in gas prices put political economy questions at center
stage

* Though the literature has gone some way in providing explanations
of climate policy much less work has been done on considering the
implications of political economy analysis for climate policy design



