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IvADAS

Isigaliojus Kioto protokolui, prasidéjo naujas tarptautinés kovos su klimato kaita
etapas. ES jau émé mazinti Siltnamio efekta sukelian¢iy dujy emisijas. Dabar ir
pacioje ES, ir kartu su tarptautine bendruomene reikia iSvystyti vidutinés trukmes ir
ilgalaikes kovos su klimato kaita strategijas. Kai kurios ES valstybés narés jau
paskelbé ar pasiilé nacionalinius vidutinés trukmés ar ilgalaikius tikslus. Siuo
komunikatu atsakoma | 2004 m. kovo ménesio Europos Vadovuy Tarybos posédyje
pareiksta praSyma ,,atlikti ekonominés naudos analizg, kurioje buty atsizvelgiama |
aplinkosaugos, ir i konkurencingumo argumentus®. Tokiu bidu biity pasirengta
diskusijai apie ,,vidutinés ir ilgesnés trukmés emisijy mazinimo strategijas, taip pat ir
apie kiekybinius tikslus“. Remiantis Komisijos atlikta analize, komunikate
rekomenduojama nemazai elementy, kurie turéty biiti itraukti i biisimas ES klimato
kaitos strategijas. Be to, siekiant parengti ES pozicija blusimoms tarptautinéms
deryboms, sitloma 2005 m. pradéti dialoga su pagrindiniais partneriais. Kartu su
komunikatu paskelbtame darbiniame dokumente iSsamiau apzvelgiami moksliniai
irodymai bei nagrin¢jami Cia pateikiama informacija pagrindziantys scenarijai.

KLIMATO KAITOS NULEMTI UZDAVINIAI

Klimato kaita tikrai vyksta. XX a. vidutiné¢ pasaulio temperatira pakilo mazdaug
0,6°C, o vidutiné Europos temperatira — daugiau nei 0,9°C. Siltnamio efekta
sukelian¢iy duju koncentracija dabar yra didesné nei bet kada per pastaruosius
450 000 mety ir prognozuojama, kad ji vis didés.

Mokslininkai vieningai sutaria, kad tokio atSilimo priezastis yra Zmogaus veiklos
salygotos Siltnamio efekta sukelianciy duju emisijos. Kadangi klimato sistemoje
viskas vyksta léciau, dél praeityje iSmesty terSaly XXI a. temperatiira dar pakils.
Numatoma, kad emisijos ateinanciais deSimtmeciais dar didés, todél pasaulio
temperatiira iki 2100 m. pakils 1,4-5,8°C (palyginus su 1990 m. temperatiira), o
Europos — 2,0-6,3°C.

Klimato kaita turi biiti sulétinta ir galiausiai sustabdyta. Remdamasi 2-3ja
Tarpvyriausybinés klimato kaitos gupés (TKKG) jvertinimo ataskaita, 1996 m. ES
Ministry Taryba pareiské ,,mananti, kad vidutiné pasaulio temperatiira neturi buti
daugiau nei 2 °C didesné uz ikiindustrinio laikotarpio temperatiira*'. Tod¢l &is 2°C
tikslas turéty tapti politiniu siekiu. Jis daznai suvokiamas kaip atmosferoje esanti
Siltnamio efekta sukelianciu duju koncentracija ir iSreiSkiamas milijoninémis dalimis
(ppmv). Kaip parod¢ nesenai atliktas tyrimas, esant 550 ppmv (CO; ekvivalenty),
didziausia tikimybé pasiekti $i tiksla téra viena i$ SeSiu. O jei koncentracija padidés
iki 650 ppmv, tikimybé bus tik viena i§ SeSiolikos. Todel, norint apriboti
temperatiros kilima iki 2 °C, Siltnamio efekta sukelian¢iy dujy koncentracija
tikriausiai reikés stabilizuoti daug Zemesniame lygyje. Kadangi dabar koncentracija
yra didesné nei 400 ppmv ir toliau didé¢ja vidutiniskai 0,5 % per metus, reikés zymiai
sumazinti emisijas pasaulyje tam, kad biity pasiektas 2 °C tikslas.

1

1939-asis Tarybos posédis, Liuksemburgas, 1996 m. birzelio 25 d.
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KLIMATO KAITOS RIBOJIMO NAUDA IR SANAUDOS

Daugéja moksliniy jrodymy apie tai, kad apribojus vidutinés pasaulio temperattiros
kilima iki 2 °C, nauda virSyty tarSos mazinimo politikai jgyvendinti skirtas iSlaidas
(iSsamesné informacija pateikiama 1 ir 2 prieduose). O jei temperatiira ir toliau kils
daugiau nei 2 °C, gali jvykti spartesniy ir nenumatyty klimato pokyciu bei
negriztamy katastrofiniy reiskiniy. Komisija atliko naudos bei sanaudy analizg
(iSsamesné informacija pateikiama Komisijos tarnyby darbiniame dokumente), kuri
parod¢, kad tarSos mazinimo politikos igyvendinimo sanaudos bei neigiamas
poveikis konkurencingumui gali biiti sumazinti. To bus galima pasiekti, jei: démesys
bus skiriamas visiems sektoriams ir visoms Siltnamio efekta sukelianc¢ioms dujoms;
prie emisiju mazinimo prisidés visos labiausiai terSianCios Salys; kuo veiksmingiau
bus vykdoma prekyba Siltnamio efekta sukelian¢iy duju emisijy leidimais ir
visapusiSkai panaudoti projektais grindziami mechanizmai; jei bus veiksmingai
iSnaudota sinergija su kitomis politikos kryptimis (pvz., Lisabonos strategija,
energijos saugumo politika, besitesian¢ia bendrosios zemés iikio politikos reforma,
sanglaudos politika bei oro kokybés politika).

BENDRADARBIAVIMO UZDAVINIAI

Siekiant sustabdyti klimato kaita, labai svarbu stiprinti tarptautines pastangas.

Prognozuojama, kad ateinanciais deSimtmeciais ES-25 Siltnamio efekta sukelianciy

duju emisijy dalis sumaZzés ir sudarys maziau nei 10 % pasaulio emisijy, o
besivystan¢iy Saliy emisijos iSaugs ir sudarys daugiau nei pus¢ visy emisijuy.

Numatoma, kad atskirai sudétos iSsivysciusiy ir besivystanciy Saliy emisijos, net ir

pagal buvusias ir biisimas emisijas, susilygins 2030-2065 m.

1 pav.: Numatomas Siltnamio efektg sukelian¢iy dujy emisijy didéjimas
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Saltinis: Siltnamio efekta sukelianéiy dujy mazinimo trajektorijos UNFCCC procese iki 2025 m., CNRS/LEPII-EPE, RIVM/MNP,
ICCS-NTUA, CES-KUL (2003).

Net jei ES iki 2050 m sumazinty savo emisijas 50 %, atmosferoje esanti dujy
koncentracija zymiai nepakisty, iSskyrus tuo atveju, jei kitos labiausiai terSiancios
Salys taip pat zymiai sumazinty savo emisijas. Tod¢l norint veiksmingai kovoti su
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klimato kaita, reikia siekti, kad | §i procesa isitraukty kuo daugiau Saliy, kurioms
tekty bendra, bet diferencijuota atsakomybe, ir | kuriy pajégumus biity atsizvelgiama.

Besivystancioms Salims gresia skaudesni klimato kaitos padariniai nei pramoninéms
Salims, taciau jos nerimauja, kad emisijy mazinimas gali pakenkti ju ekonomikos
plétrai. Vis délto, remiantis antrojoje 10-ojo deSimtmecio pus¢€je vykusio
ekonomikos atsigavimo laikotarpiu naujy valstybiy nariy igyta patirtimi, galima
teigti, kad taip yra ne visuomet. Besivystanc¢ios Salys labiau linkusios vykdyti
platesniems plétros tikslams tarnaujancia klimato politika. O papildoma nauda gali
pajusti tik Salys, labiausiai besistengiancios iSspresti klimato kaitos problema.
Pavyzdziui, potenciali pazanga didinant energijos efektyvuma bei pereinant prie
mazai anglies naudojanCiy energijos Saltiniy paspartinty ekonomikos augima.
Pagrindinis stimulas sumazinti emisijas galéty biti ir nauda sveikatai dél
pageréjusios oro kokybés. IS tiesy kai kurios Salys jau émé jgyvendinti tokia politika.
Neseniai priimtas ES klimato kaitos ir plétros veiksmy planas® padés
besivystan¢ioms Salims spresti Sias problemas.

Besivystancios Salys toliau turéty biti skatinamos prisidéti prie tarptautiniy pastangy
mazinant emisijas. Pavyzdziui, jei besivystanCiose Salyse veikian¢ios bendrovés
galety isijungti { prekyba emisijomis, tai apiuopiamai sumazinusios emisijas jos
turéty naudos. Paskaty kiirimas siekiant, kad besivystancCios Salys prisidéty prie
tarptautinio emisijy mazinimo, galéty priversti labiau isitraukti ir iSsivysciusias Salis.
JAV bando jrodyti, kad jei Kioto protokolo reikalavimy nesilaiko besivystancios
Salys, kuriy Siltnamio efekta sukelian¢iy duju emisijos yra didziausios, tuomet Sis
protokolas tampa neveiksmingas aplinkosaugos pozitriu ir gali pakenkti JAV
pramonés konkurencingumui. Savo ruoztu besivystancios Salys néra linkusios riboti
savo emisiju. ES turéty paremti pastangas iSvesti i§ Sios aklavietés. IS tiesy tik
palyginti mazos Saliy grupés — ES, JAV, Kanados, Rusijos, Japonijos, Kinijos ir
Indijos — emisijos sudaro apie 75 % visu pasaulio Siltnamio efekta sukelian¢iy duju
emisijy. Galbiit vertéty surengti { G8 panaSy foruma ir Sioje mazesnéje labiausiai
terSianciy Saliy grupéje aptarti emisijy mazinimo klausima, ypac stengiantis susitarti
su JT bei tokiu biidu paspartinant progresa pasaulio mastu.

NAUJOVIU DIEGIMO UZDAVINIAI

Ateinancius penkis deSimtmecius atsirandancios naujovés kels nemaza uzdaviniy.
Pasaulio energijos gamybos bei naudojimo srityse reikés ypatingu pokyc¢iy. Kai kuriy
energijos vartojimo poky¢iy galima tikétis bet kuriuo atveju. Tokie faktoriai, kaip
kylancios iskastinio kuro kainos, grei¢iausiai lems dalini peréjima nuo iskastinio
kuro prie kity kuro riiSiy. Nepaisant tokiy pokyciy, vien priemoniy mazinti kity nei
CO; siltnamio efekta sukelianciu dujy emisijas bei iSlaikyti ar padidinti anglies
dioksido surinkima nepakaks. Visuose ekonomikos sektoriuose reikés papildomu
technologiniu pokyciu. Siekiant tokio progreso, reikés suderinti ,,stumk ir trauk*
(angl. ,,push® ir ,,pull) principus.

Tarybos dokumentas 15164/04.
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Kaip ,, traukti “ technologinius pokycius

Kuo labiau kainos atspindés iSorines sanaudas, o paklausa — geresni vartotoju
informuotuma apie klimata, tuo daugiau bus investuojama i klimatui nekenksmingas
technologijas. Nustacius Siltnamio efekta sukelian¢iy duju rinkos kaina, pavyzdziui,
naudojant mokescius ar prekyba emisijomis, atsiras finansin¢ paskata sumazinti
paklausa ir skatinti platy tokiy technologiju naudojima bei tolesng technologiju
plétra. Aplinkai kenksmingy subsidiju panaikinimas padés sukurti vienodas jvairiy
energijos Saltiniy naudojimo salygas. Europos aplinkos agentiros 2004 m.
duomenimis, metinés ES-15 energetikos subsidijos kietam kurui, naftai ir dujoms
sudaré daugiau nei 23,9 milrd. EUR, o atsinaujinancios energijos Saltiniams — 5,3
mlrd. EUR. Tarptautinis transportas, toks kaip aviacijos bei jiiry transportas, beveik
visai nebuvo apmokestinamas.

Rinkos priemones galima paremti protinga bei veiksmingai 1€Sas naudojancia
politika, skatinan¢ia naujy technologiju diegima kuo anksciau jas panaudojant, kaip
numatyta Lisabonos strategijoje. Tokia politika, padédama nugaléti technologiju
idiegimo klittis ir palengvindama jy demonstracija, ypac tikty pacioje prekybos
pradzioje. Europos igyta patirtis rodo, kad aktyviai remiant atsinaujinanciy energijos
Saltiniy naudojima, 1980-1995 m. i§ esmés buvo sumazinta elektros gamybos
vieneto kaina (-65 % saulés energijos, -82 % véjo energijos, -85 % 1§ biomaseés
gaunamos elektros). Tokias pastangas reikia vis labiau spartinti. Be to, vykdant tokia
politika turéty biti atsizvelgiama ir { galima antring nauda kitoms sritims,
pavyzdziui, oro kokybés ar miesto transporto politikai. EB Aplinkosaugos
technologijy veiksmuy plane siiilomi veiksmai, kuriais remiantis galima veikti
nacionaliniu ir Europos lygmeniu.

Protinga bei veiksmingai 1€Sas naudojanti ,,trauk* (angl. ,,pull) politika turéty buti
vykdoma pagal normalius kapitalo pakeitimo ciklus. Palaipsniam pasikeitimui reikés
stabilios ir ilgalaikés politikos pagrindo. Atsizvelgiant | kapitalo atsargy elektros
pramongje atnaujinimo ir didinimo poreiki pasaulyje per ateinancius tris
desimtme¢ius, reikéty kuo greidiau sukurti toki pagrinda. Zinant, kad investicijos {
energijos sektoriy, pramong, transporto infrastruktiira ar statyby sektoriy lems CO,
emisijas dar keleta deSimtmeciy, tokios galimybés jokiu biidu negalima praleisti.
Vien tik Europoje iki 2030 m. dar reikia pradéti gaminti (investicijoms reikia 1,2
trilijono EUR) apie 700 GW celektros energijos (tai prilygsta dabartiniam
instaliuotam galingumui). Tokie sprendimai planuojami mazdaug prie§ 5-10 mety ir
yra grindziami ilgalaikiy klimato strategijuy bitinybe.

Jau egzistuoja nemaZzai Siltnamio efekta sukelianiy duju emisiju maZinimo
technologijy, o kitos intensyviai bandomos. Nesenai atlikto tyrimo metu buvo
nustatytos 15 perspektyviausiy technologiju (zr. 3 prieda). Panaudojant jas visas,
2050 m. pavykty pasiekti 54 Gt CO, emisiju mazinimo potenciala per metus.
Maksimaliai jas iSnaudojus, biity galima iSvengti didesnés dalies 2050 m. numatomy
pagrindiniy emisiju. Penkios i§ Siy technologiju skirtos energijos efektyvumui
didinti. Taigi bet kokia biisima ES energijos strategija turi buti grindziama iSlaidy
atzvilgiu veiksmingu energijos efektyvumo tobulinimu ir energijos taupymu. Imantis
atitinkamy veiksmy Sioje srityje prisidedama prie Lisabonos strategijos,
sustiprinamas energijos tiekimo patikimumas bei sukuriama nemazai darbo viety
Europoje. Kartu sukuriama ir konkurencingesné, maziau energijos naudojanti
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pramoné¢. Remiantis paskai¢iavimais, per ateinant] deSimtmeti ekonomikos pozitiriu
ES-15 imanoma sutaupyti iki 15 % energijos, nors techninis potencialas siekia 40 %.
Anglies dvideginio surinkimas ir saugojimas yra taip pat labai svarbi sritis.

Kaip suteikti postiimi technologiniams pokyciams: investicijos i Ziniy ekonomikq

Biisimas $io amziaus antros pusés plataus naudojimo technologijas dar reikia gerai
iStobulinti. Deja, jau pacioje 9-ojo deSimtmecio pradzioje Tarptautinés energijos
agentiiros (IEA) nariai perpus sumazino energetikos moksliniy tyrimy ir technologiju
plétros biudzeta. ES, norédama padidinti savo konkurencinguma $ioje rinkoje, turéty
tokia tendencija pakeisti. Todél netrukus pasirodysiancioje Septintoje bendrojoje
programoje reikéty padidinti klimato, energijos, transporto bei gamybos ir vartojimo
tyrimuy biudzeta. Tarptautinis bendradarbiavimas ,,perversmo* technologijuy plétros
srityje turi buti stiprinamas drauge veikiant vieSajam ir privaciajam sektoriams.

Technologijos naujoves: kaip suteikti Europai konkurencini pranasumq kuriant
maziau anglies dvideginiu uZterstq ateities pasaulj

Svarstant Lisabonos strategija, Koko ataskaitoje pabréziama, kad ES, budama Sios
srities iniciatore, gali gauti naudos ir pasiekti konkurencini pranasuma, démesi
skirdama iSteklius taupancioms ir klimatui nekenksmingoms technologijoms, kurias
ilgainiui galbut turés idiegti visos Salys. Pavyzdziui, Salys, kurios émési iniciatyvos
skatinandamos véjo energijos naudojima, dabar valdo 95% greitai besivystancios
véjo turbiny pramones. Ateityje Sis reiSkinys galéty atsirasti ir kitose Salyse ir kituose
sektoriuose, tokiuose kaip automobiliy ar aviacijos sektoriai. Jei vis daugiau Saliy
ateityje savo veiksmais prisidés prie tarptautinio klimato susitarimo igyvendinimo,
sustiprés konkurencinis jy pranasumas.

PRISITAIKYMO UZDAVINIAI

Moksliskai irodyta, kad net ir norint pasiekti 2°C tiksla, pasaulyje reikés daug
pastangy taikytis prie klimato kaitos vengiant jos padariniy ar juos atitaisant. Iki Siol
tik keletas valstybiy nariy iSnagrinéjo poreiki sumazinti savo pazeidziamuma bei
padidinti atsparuma klimato kaitos padariniams.

Norint prisitaikyti prie klimato pokyciu, reikés atlikti tolesnius tyrimus ir numatyti
regioniny lygio poveiki. Tokiu biidu vietiniy ir regioniniy viesy ir privaciy sektoriy
atstovai galés plétoti prisitaikymo sprendimus, kurie leis veiksmingai panaudoti
l¢sas. Zemumos, esandios netoli pakranéiy ar upiy baseiny, kalnuotos vietos bei
vietos, kuriose ypa¢ didelé vétry bei uragany tikimybé, yra ypac jautrios klimato
kaitai.

Tokiems nuo oro priklausantiems ekonomikos sektoriams, kaip, pavyzdziui, Zemés
tkis, miskininkyste, zuvininkysté bei turizmas, buidinga didesné rizika, todél jiems
reikia labiau prisitaikyti prie klimato kaitos. Siuo atzvilgiu besivystanéios alys yra
pazeidziamiausios, nes jos ypatingai priklauso nuo klimato kaitai jautriy ekonomikos
sektoriy bei nesugeba gerai prisitaikyti. Stiprinant tokiy Saliy sugeb¢jima prisitaikyti
prisidedama prie juy vystymosi.
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Kitas svarbus prisitaikymo aspektas yra gebéjimas 1§ anksto numatyti daznéjancias ir
daugiau Zzalos padarancias stichines nelaimes. Komisija jau prisijungé prie ES
veikiancios ankstyvo perspé€jimo dél potvyniu bei misky gaisry sistemos. Tai padés
grei¢iau sureaguoti i stichines nelaimes ir i§vengti Zalos. Stebint Zeme galima sukurti
patikimas apsisaugojimo ir prisitaikymo priemones. Privatus draudimas ne visuomet
gali atitinkamai padengti nuostolius bei atlyginti privacios nuosavybés praradimo
zala, o laikui bégant, gali biiti net ir sumazintas. Todél Saliy vyriausybéms reikés
isikisti ir pareikalauti atitinkamo draudimo arba skirti solidarumo finansavima.

ISVADOS

Klimatas kinta. Mokslininkai teigia, kad, norédami iSvengti dideliy nuostoliy, turime
stengtis apriboti kylancia viduting pasaulio temperatiira iki lygio, kuris biity 2°C
didesnis uz ikiindustrinio laikotarpio temperatira. Tai reiSkia, kad reikia vykdyti
politika, padedancia ne tik prisitaikyti prie klimato kaitos, bet ir ja sumazinti.
Nepaisant jau sutarty politikos kryp€iy igyvendinimo, per ateinancius du
deSimtmecius pasaulio emisijos greiCiausiai didés. Todél iki 2050 m. reikéty bent 15
% sumazinti pasaulio emisijas palyginus su 1990 m., o tam pasiekti reikés daug
pastangu.

NeiSmintinga laukti sudéjus rankas. Kuo ilgiau delsiama ir nesiimama jokiy veiksmuy,
tuo didesné¢ tampa negriztamy klimato pokyCiy rizika, nes Siltnamio efekta
sukelian¢iy duju koncentracijos neimanoma stabilizuoti zemame lygyje. Todél
protinga vidutinés trukmés ir ilgalaiké klimato kaitos politika turéty biiti grindziama
»atviry dury® strategija. Tai leisty ateityje labiau nei planuota sumazinti Siltnamio
efekta sukelian¢iy dujy koncentracija, jei, remiantis naujomis mokslo ziniomis, tokia
bitinybé iskilty.

Norint sustabdyti klimato kaita, miisy visuomenéje bei ekonomikoje reikés zZymiy
poky¢iy, tokiy kaip energetikos bei transporto sistemy restruktiirizavimas. Todél
siekiant jgyvendinti aplinkosaugos tikslus ir iSlaikyti ekonomini konkurencinguma,
biitina imtis veiksmingiausiy bei mazai iSlaidy reikalaujanciy prisitaikymo ir klimato
kaitos sustabdymo veiksmuy. Biisimoje ES klimato kaitos strategijoje turi biiti Sios
sudétinés dalys:

(1) Platesnis bendradarbiavimas: formuojant daugiasal¢ pozicija | klimato
kaita, ES ir toliau laikysis lyderés vaidmens, taciau reikia, kad prie to
prisidéty vis daugiau Saliy, kurioms tekty bendra, bet diferencijuota
atsakomybe. IS tiesy 2°C tikslas bus pasiektas tik tuomet, jei daugiau pasaulio
Saliy imsis veiksmingy priemoniy. Tam, kad buty kiek imanoma sumazinti
neigiami ekonominiai padariniai, tolimesnes tokios ES politikos pastangas
panasiais veiksmais turi paremti ir kitos labiausiai ter§iancios Salys. Be to,
kovos su klimato kaita politika turi neprieStarauti bei prisidéti prie kity
svarbiy tiksly (pvz., skurdo mazinimo) igyvendinimo. Joje turi biiti suderintos
pakankamai skirtingos dabar ir ateityje labiausiai terSianciy Saliy salygos.
ES derybu strategijoje turéty atsispindéti tarptautinis emisiju mazinimo
veiksmy, deél kuriy yra deramasi, procesas, siekiant paskatinti dalyvauti ir
prisidéti visas labiausiai terSiancias 3alis. Sie veiksmai galéty biiti suprantami
kaip konkretlis projektai ar programos, skirtos pagerinti energijos efektyvuma
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(4)
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arba paskatinti mazai anglies naudojanciy technologiju naudojima, ir kaip
visapusiSkesné politika, jskaitant kiekybiniy tiksly nustatyma.

Kity politikos sri¢iy jtraukimas: reikia praplésti tarptautinés veiklos
taikymo sriti, kad ji galioty visoms Siltnamio efekta sukelianc¢ioms dujoms ir
visiems sektoriams. Ypac¢ daug démesio reikéty skirti sparciai didéjancioms
aviacijos bei jury transporto emisijoms. Taip pat reikés naujai pazvelgti i tai,
kaip uzkirsti kelia misky iskirtimui pasaulyje. Si klausima ypa¢ svarbu spresti
kai kuriuose regionuose, kadangi beveik 20 % pasaulio Siltnamio efekta
sukelian¢iy duju emisiju atsirado dél pakitusio Zemés naudojimo.

Naujoviy skatinimas: energijos ir transporto sistemoms bitini pasikeitimai
kelia daug su naujovémis susijusiu iSbandymu. Siekiant palaikyti
restruktiirizavimo procesa reikéty iSvystyti technologiju politika, kurioje, kaip
numatyta Lisabonos strategijoje, biity optimaliai suderintos ,,stumk ir trauk*
(angl. ,,push and pull®) politikos priemonés. Ypatinga démesi biitina skirti
veiksmingai iSlaidas panaudojan¢iam emisiju mazinimui. Emisijas
mazinan¢iy technologijuy paketas jau egzistuoja, tereikia ji placiau paskelbti.
O siekiant labiau priartinti naujas technologijas prie rinkos, reikia atlikti
daugiau tyrimy.

Nuolatinis lanks¢iy rinkos priemoniy naudojimas: pavykusios sudétinés
Kioto protokolo struktiirinés dalys turéty buti iSlaikomos bet kurioje naujoje
sistemoje nuo 2012 m. Tokios dalys yra: apribojimais pagrista Europos
Sajungos pradéta prekyba emisijomis ir projektais grindZziami mechanizmai,
kuriais remiantis kuriama tikra tarptautiné anglies dioksido rinka, emisiju
steb¢jimas ir informavimas apie jas bei daugiasalis susitarimy laikymosi
rezimas.

Toliau plétojant kiekybiniy tiksly bei terminy idéja, reikia praplésti
tarptautiniy derybu sriti, kad klimato kaitos problemos buty konkreciai
susietos su naujy technologijy tyrimais, plétra, veiksmingu jy panaudojimu ir
sklaida, didinant energijos efektyvuma ir tobulinant mazai anglies
naudojancius energijos Saltinius bei vystymosi politika. Toks deryby taikymo
srities iSplétimas yra budas sukurti paskatas ir suteikti motyvacija, kad
daugiau Saliy savo veiksmais isitraukty i kova su klimato Kkaita.
Besivystancios Salys ateinanciais deSimtmeciais labai daug investuos i savo
energetikos infrastruktiiras. Pasaulio banko, EIB, ERPB ir kity plétros banky
paskirstomos vieSojo sektoriaus IéSos turi buti panaudojamos siekiant
paveikti, kad besivystanCios Salys savo santaupas skirty klimatui
nekenksmingoms investicijoms, ypa¢ energetikos sektoriuje. Reikia
iSnagrinéti pasaulinés maziau anglies naudojancios energijos programos,
technologijos perkélimo ir sklaidai skirty 1éSy potenciala, atkreipiant démesj {
didziausias sparciai augancias ekonomikas.

Prisitaikymo politikos jtraukimas: norédama veiksmingai prisitaikyti prie
klimato kaitos, ES turés tam skirti daugiau l1éSy. FinansiSkai reikéty paremti
neturtingiausiy ir labiausiai paveikty Saliy prisitaikymo pastangas.
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REKOMENDACIJOS DEL ES KLIMATO KAITOS POLITIKOS: TOLIMESNI ZINGSNIAI

Kitame posédyje Europos Vadovy Taryba ketina aptarti ,,vidutinés trukmeés ir
ilgalaikes emisijy maZinimo strategijas“. Sioje diskusijoje bus padétas pamatas
bisimai ES klimato kaitos politikai ir nustatytas ES bendradarbiavimo su
tarptautiniais partneriais budas. Remdamasi Siame komunikate bei kartu paskelbtame
Komisijos tarnyby darbiniame dokumente pateikta analize bei i§vadomis, Komisija
nustaté keleta elementy, kurie, jos manymu, turéty buti jtraukti | biisima ES klimato
kaitos strategija. Komisija rekomenduoja Europos Vadovy Tarybai patvirtinti §i
poziuri, kuriuo biity grindziama Sajungos klimato kaitos strategijos plétra.

e Greitas ir veiksmingas sutartos politikos jgyvendinimas: ES pavyko sumazinti
savo emisijas iki 3% mazesnio nei 1990 m. lygio, taciau norint, kad bty pasiektas
Kioto protokole numatytas 8% emisijy maZzinimo tikslas, reikia dar daugiau
nuveikti. Reikia visiskai jgyvendinti priemones, apibadintas Zaliojoje knygoje,
skirtoje energijos tiekimo patikimumui, ir Baltojoje knygoje, skirtoje transporto
politikai: infrastruktiiros apmokestinima, Eurovignette direktyvos persvarstyma
bei 1 transeuropinio transporto tinkly politika itrauktas priemones, skatinancias
modalini transporto perskirstyma gelezinkeliy bei vandens keliy naudai. Taip pat
reikéty pasalinti kliditis, trukdancias veiksmingai panaudoti egzistuojancias arba
perspektyvias naujas technologijas ir naujas iniciatyvas (pvz., ES ekologiniy
sertifikaty rinkos potencialo jvertinima, skubu Aplinkosaugos technologiju
veiksmy plano igyvendinima). Svarbiausia suteikti stipresn¢ parama klimatui
nekenksmingy technologiju investicijoms pagal skirtingas naujojo 2007-2013 m.
Bendrijos biudZeto eilutes. Be to, norint paskatinti energijos efektyvumo progresa,
reikés visoje Europoje igyvendinti nauja energijos efektyvumo iniciatyva.

o Platesnis visuomenés informavimas turéty buti skatinamas vykdant strateging
programa, t.y. pradedant visuomenés informavimo kampanija visoje ES, kad
placioji visuomené suvokty savo veiksmuy svarba kovoje su klimato kaita.

e Daugiau iSsamesniy tyrimy reikéty atlikti siekiant formuoti geresni iSmanyma
apie klimato kaita, iskaitant apie pokyc¢ius vandenyne, spresti pasaulinio bei
regioninio poveikio problemas, plétojant veiksmingai 1€Sas naudojancia
prisitaikymo ir klimato kaitos Svelninimo politika, kur biity pozicija dél kity nei
CO; duju. Tai galima padaryti pagal Septintaja bendraja programa zymiai
padidinus ES iSlaidas klimatui nekenksmingy technologijuy tyrimams ir plétrai,
ypac energetikos ir transporto, o taip pat ir zemes iikio bei pramonés sektoriuose.

¢ Glaudesnis bendradarbiavimas su treciosiomis Salimis galéty biiti skatinamas
vykdant strateging programa, skirta intensyvesniam technologijos perdavimui
(iskaitant technologiju sklaidai skirtas 1éSas) bei moksliniy tyrimy ir technologiju
plétrai mazai Siltnamio efekta sukelian¢iu duju naudojanciy energetikos,
transporto, pramonés ir zemés tkio technologijy srityje. Klimatui nekenksminga
plétros politika turéty biiti kuriama bendradarbiaujant su besivystan¢iomis Salimis,
ypac energetikos ir oro kokybés srityse. Igyvendinant $ias rekomendacijas, reikia
uztikrinti, kad ES klimato kaitos politika buity darni tiek vidaus, tiek ir iSorés
santykiuose. Pavyzdziui, Europos kaimynystés politikoje galéty biiti pabréziamas
kuo ankstesnis klimatui skirto Bendrijos teisyno (acquis) perkélimas { nacionaling
teisg, skatinantis suarté¢jima su ES klimato politika. Tokio paties pozilirio turéty
buti laikomasi ir kuriant pasirengimo narystei strategijas. Sudétine pagalbos
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vystymuisi dalimi turéty tapti labiausiai pazeidziamy besivystanéiy Saliy
sugebg¢jimo prisitaikyti stiprinimas.

e Naujas Europos klimato kaitos programos etapas 2005 m.: Komisija apzvelgs
progresa ir iSnagrinés naujus veiksmus, kad biity galima sistemingai pasinaudoti
veiksmingai léSas panaudojanciomis Lisabonos strategija atitinkanciomis emisijy
mazinimo galimybémis. Ypatingas démesys bus skiriamas energijos efektyvumui,
atsinaujinanc¢iai energijai, transporto sektoriui (iskaitant aviacijos bei jury
transporta) bei anglies dvideginio surinkimui ir saugojimui. ES vaidmeni
mazinant pazeidziamuma bei skatinant prisitaikyma reikéty numatyti
konsultuojantis su ES draudimo pramone.

Norédama paremti tolesng daugiasale veikla kovoje su klimato kaita, ES turéty
isitraukti 1 tikra dialoga su tarptautiniais partneriais. Komisija rekomenduoja, kad ES
kartu su pagrindiniais partneriais iSnagrinéty laikotarpio nuo 2012 m. veiksmy
galimybes prie$ nuspresdama, kokios pozicijos ji turéty laikytis biisimose derybose.
Dvisaliuose santykiuose su suinteresuotomis Salimis, iskaitant labiausiai terSiancias
Salis, turéty biiti nustatyti veiksmai, 1§ kuriy galima spresti, kad jos pasiruosusios
priimti konkre€ius terminus bei salygas. Tokiu bidu ES, norédama jgyvendinti
veiksmais grindZziama poziiir] tarptautiniu mastu, turéty imtis tarptautinés lyderés
vaidmens kovoje su klimato kaita.

Dvisaliu diskusiju iSvados galéty biiti jtrauktos i Jungtiniy Tauty Bendrosios klimato
kaitos konvencijos (JTBKKK) derybas, isipareigojant veikti arba siekti kiekybiniy
tiksly. Tuo siekiama nustatyti daugiasal; klimato kaitos rezima, skirta laikotarpiui
nuo 2012 m., prie kurio prasmingai prisidéty visos iSsivysciusios, o taip pat ir
besivystancios Salys. Jei visi pagrindiniai proceso dalyviai saziningai déty pastangas,
pasaulio temperatiiros kilimas biity apribotas iki 2 °C. [sipareigojimai sumazinti
emisijas, kuriuos pagal §] rezima noréty prisiimti ES, turéty priklausyti nuo kity
labiausiai terSianc¢iy Saliy dalyvavimo lygmens bei pobtidzio. Tod¢l Komisija Siame
etape dar nerekomenduoja ES iSsikelti konkretaus tikslo.

Remdamasi analize bei id¢jomis, iSdéstytomis Siame komunikate, ES turéty aiskiai
pareiksti savo tebegaliojant] isipareigojima siekti pergalés kovoje su klimato kaita ir
vykdyti esamus jsipareigojimus. ES turéty parodyti ryZzta, imdamasi dar didesnio bei
ilgalaikio Siltnamio efekta sukelian¢iu duju emisiju mazinimo, atsizvelgdama i
tarptautinj susitarima dél busimos laikotarpiui nuo 2012 m. skirtos strategijos,
padésiancios uztikrinti, kad pasaulio emisijy maZzinimas atitikty 2°C tiksla.
Atsizvelgdama i 2005 m. vyksianciy tarptautiniy konsultacijy iSvadas, Komisija teiks
tolimesnius pasitilymus Tarybai, kad biity iSplétota ateinanciam pasaulio klimato
kaitos derybu etapui skirta ES deryby strategija.
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Annex 1: Effects of Continuing Climate Change

Sea level rise: By 2100, sea levels rise of 0.09 to 0.88 m, with a central value of 0.48 m, is predicted to occur.
Sea level rise will cause flooding, coastal erosion and the loss of flat coastal regions. Coastal protection is
possible, though this leads to adaptation costs. Rising sea level increases the likelihood of storm surges, enforces
landward intrusion of salt water and endangers coastal ecosystems and wetlands. Estimates in the European
Union, where the coastline is about 89,000 km long, indicate some 68 million people could be affected by sea
level changes.

At a global level, the effect is potentially more extreme. Populations that inhabit small islands and/or low-lying
coastal areas (e.g. small island states such as the Maldives, the Bangladesh delta) are at particular risk of severe
social and economic effects from sea-level rise and storm surges. The loss of these areas (e.g. for those living on
small island states) will have potentially important secondary effects through migration and potential socially
contingent effects.

Agriculture: Parts of Europe, particularly in mid and northern Europe, are expected to potentially benefit from
increasing CO, concentrations and rising temperatures. The cultivated area could be expanded northwards, and
growing seasons extended. In southern parts of Europe, agriculture may be threatened by climate change due to
increased water stress. During the heat wave in 2003, many southern European countries suffered drops in yield
of up to 30%, while some northern European countries profited from higher temperatures and lower rainfall. Bad
harvests could become more common due to an increase in the frequency of extreme weather events (droughts,
floods, storms, hail), and pests and diseases.

Global projections estimate EU agricultural yield increases for up to 2°C temperature rise, but a decline beyond
this level. But in subtropics/tropics damages, increased heat stress is already projected for 1.7°C temperature
increase. Higher average temperatures of 2.5°C in 2080 could result in 50 million additional people at risk of
hunger.

Energy: Energy use is likely to change with new average temperatures ranges, with a combination of increases
and decreases in demand for heating (both in terms of overall energy supplied, and to meet peak demands).
Benefits from increased winter temperatures that reduce heating needs may be offset by increases in demand for
summer air conditioning, as average summer temperatures increase.

Health - thermal stress: More than 20,000 additional deaths attributable to heat, particularly among the aged
population, occurred in western and southern Europe during the summer of 2003. Heat waves are projected to
become more frequent and more intense during the twenty-first century and hence the number of excess deaths
due to heat is projected to increase in the future. However, rising temperatures will lead to reduce deaths in
winter. Globally it is estimated that an average temperature rise above 1.2°C will cause an increase in premature
mortality by several hundred thousands without accounting for extreme event like heat waves.

Health - infectious disease: In Europe tick-borne encephalitis cases increased in the Baltic region and central
Europe between 1980 and 1995, and have remained high. Ticks can transmit a variety of diseases, such as tick-
borne encephalitis (TBE) and Lyme disease (in Europe called Lyme borreliosis). It is not clear how many of the
85,000 cases of Lyme borreliosis reported annually in Europe are due to the temperature increase over the past
decades. At a global level, the rising temperatures will bring many additional people at risk of suffering from
diseases like Malaria, dengue and schistosomiasis. For instance it is projected that 2°C increased will result in
210 million people more at risk of malaria and an epidemic potential increase of 30 to 50 % for dengue.

Ecosystems: Significant impacts on ecosystems and water resources are likely between 1 and 2°C, and the risks
of net negative impacts on global food production occur between 2 to 3°C global warming. Recent studies' for
instance indicate that a rise of up to 1°C above pre-industrial levels up to 10 % of ecosystem areas worldwide
will shift. Some forest ecosystems will exhibit increased net primary productivity, increased fire frequency and
pest outbreaks. Some hotspots with high biodiversity and protected areas of global importance will begin to
suffer first climate-change induced losses. Coral reefs will suffer increased bleaching. Range shifts of species
and higher risk for some endangered species are likely. Most of these impacts can already be observed today.
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An increase of 1 to 2°C above pre-industrial levels will shift up to 15 to 20 % of ecosystem areas worldwide.
Some protected areas of global importance and hotspots are likely to suffer severe losses of both area and
species. Wildlife of arctic ecosystems will be harmed (e.g. polar bear, walrus). Bleaching events will likely be so
frequent that coral reef recovery is insufficient to prevent severe losses of biodiversity.

Increase of more than 2°C above pre-industrial levels: The global share of ecosystems shifting due to climate
change will likely be above 20 %, and much more in some regions. Global losses of coastal wetlands may
exceed 10 %. At a global scale, reefs will undergo major disruptions and species loss, but will possibly not
disappear completely. A large number of species will be endangered by range shifts. There is a risk that some
protected areas of global importance will lose most of their area due to climate change.

Water resources, water supply and water quality: Above 2 to 2.5°C global average temperature increase it is
projected that additional 2.4 to 3.1 billion people will be at risk of water stress.

Floods: Between 1975 and 2001, 238 flood events were recorded in Europe. Over this period the annual number
of flood events clearly increased. The number of people affected by floods rose significantly, with adverse
physical and psychological human health consequences'. With 2.0 to 6.4°C temperature increase the damage
from riverine floods will be several times higher than in the no climate change case. With 1.4°C temperature
increase coastal floods are projected to increase the number of people at risk by 10 million, 3.2°C will bring 80
million at risk.

Impacts from storm damage and extreme weather: Extreme weather events are also likely to increase, with
cold spells, heat waves, drought, floods, storms and tropical cyclones. Changes in both frequency and severity
are possible, though these may not be linearly dependent on average climate. In Europe, 64 % of all catastrophic
events since 1980 are directly attributable to weather extremes: floods, storms and droughts / heat waves. 79% of
economic losses caused by catastrophic events result from these weather related events. Economic losses
resulting from weather related events have increased significantly in the last 20 years, from an annual average of
less than USS$ 5 billion to about US$ 11 billion. This is due to wealth increase and more frequent events. Four
out of the five years with the largest economic losses in this period have occurred since 1997. The average
number of annual disastrous weather related events in Europe doubled over the 1990s compared with the
previous decade, while non-climatic events such as earthquakes remained stable. Projections show an increasing
likelihood of extreme weather events. Thus, growing damages are likely.

Regional conflicts, famines, large scale migration: There is an emerging consensus that widespread climate
change may increase socially contingent effects', due to multiple stresses coming together. This is unlikely to
affect Europeans directly, but may well have effects on Europe. The combination of stresses from climate
change from the above effects may converge on a number of vulnerable areas, for example in Africa, leading to
potential regional conflict, poverty or famine, migration, etc.

It is highlighted that the disproportionate impact of climate change occurs on developing countries because these
countries are more vulnerable to climate change than developed countries: their economies rely more heavily on
climate-sensitive activities; they are close to environmental tolerance limits; and they are poorly prepared to
adapt to climate change. In contrast, richer societies tend to be better able to adapt and their economies are less
dependent on climate. With the upper range of IPCC projections of climate change, the impacts are likely to
adversely affect achievement of the Millennium Development Goals (as agreed at the UN Millennium Summit in
New York in 2000).

Abrupt climate change: There are also a number of major effects (potentially catastrophic effects or major
climate discontinuities) that could occur. These include climate feedbacks that strongly accelerate climate
change by exceeding specific temperature thresholds, irreversible changes to the climate system, or result in
sudden and rapid exacerbation of certain impacts requiring unachievable rates of adaptation. The temperature
changes at which these thresholds would be passed are not all clearly defined as yet, due to uncertainties in the
science. At temperature rise above 2°C there is an increase in the risk of a range of severe large scale events,
such as shutdown of the ocean thermohaline circulation, but some thresholds may be passed at global average
temperature changes below 2°C, such as the irreversible melting of the Greenland Ice sheet leading to a sea-level
rise of 0.3 meter per century (to a maximum of 7 meters) at a sustained local warming of 3°C (Arctic warming).
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Annex 2: The Benefits and Costs of Limiting Climate Change
The benefits

Reducing greenhouse gas emissions generates benefits in the form of avoided damages from
climate change. The potential benefits depend to a large degree on estimates of (i) the
availability and costs of adaptation technologies and policies, and (ii) the sensitivity of the
climate to rising concentrations of greenhouse gases in the atmosphere. According to the
Intergovernmental Panel on Climate Change “comprehensive, quantitative estimates of the
benefits of stabilization at various levels of atmospheric concentrations of greenhouse gases
do not yet exist.”

Allowing for scientific and economic uncertainties, the IPCC Second Assessment Report’
concluded that a 2.5°C rise in global temperature could cost as much as 1.5 to 2.0 % of global
GDP in terms of future damage, with significant regional variations®. Indeed, the economic
consequences of climate change can already be seen today. Over the past 20 years the
insurance sector has seen more than a doubling of economic losses (measured in real terms),
partly resulting from weather and climate-related events, though other factors such as land use
changes increasing pressure on coastal areas and flood plains, and more widespread insurance
coverage, have also contributed to this increase. Climate change is hitting poor developing
countries hardest as they are most vulnerable and have the least economic means to respond to
the negative impacts.

Many different effects of climate change have been studied in detail in recent years, and
demonstrate that if climate change is not tackled economic damage will further increase as
will the risk of irreversible damage. Impacts include sea level rise, pressure on freshwater
resources, water supply and water quality, agriculture, energy use, human health as well as
loss of productivity and bio-diversity and the increased likelihood of drought, flooding, storm
damage and more extreme weather events. In the long run, as temperatures continue to rise, a
more rapid or unexpected response of the climate becomes more likely or irreversible
“catastrophic” events such as the shutdown of the Gulf Stream or the collapse of West-
Antarctic Ice Sheet may occur.

Not all regions and locations, and not all economic sectors within the European Union or
around the world will be equally affected. For instance, the Mediterranean region will suffer
most from ever greater pressure on water resources. Agriculture and forestry will be adversely
affected by changes in weather patterns as will hydro-electricity production. As a
consequence, considerable impacts on the competitiveness of different economic sectors in
different regions can be expected.

Avoiding climate change offers also co-benefits that may amount to a substantial proportion
of mitigation costs. These co-benefits are significant and lead to lower emissions of other
pollutants, lower pollution control costs and lower environmental impacts.

For example, a scenario with 15 % CO, reduction in the EU power sector compared to
‘business-as-usual” found considerable side-impacts on the emissions of the conventional air

Working Group III report, chapter 6.
A significant part of the costs incurred represent reconstruction and repair activities or delocalisation
activities because of the negative effects of climate change.
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pollutants due to lower consumption of fossil fuels, namely a reduction of the sulphur dioxide
emissions by 6% (equivalent to the total SO, emissions of Italy), a decline in nitrous oxide
emissions (NOy) emissions by around 1.2 % (comparable to the total emissions of Hungary),
and a decline in primary emissions of particle matters smaller than 2.5 micrometers (PM2.5)
by 37kt (approximately three times the total emissions of Denmark).

The costs

Estimates of the costs of climate change policies (excluding adaptation efforts) also need to be
treated with considerable caution. Whilst the benefits from avoidance of climate change are
potentially high, mitigation involves significant adjustment of our societies and economies,
such as the restructuring of energy and transport systems. It is therefore essential to find and
use the most efficient and least-cost mix of adaptation and mitigation actions over time in
order to ensure that climate change mitigation and the Lisbon objective of increasing the EU’s
economic growth rate are coherent with each other.

The IPCC considered the costs of meeting various targets for atmospheric concentrations
under various assumptions about GDP and emissions growth, and based on conservative
assumptions as regards technological progress with respect to abatement technologies. They
found that, on average, over the period 1990 to 2100, world GDP growth would be slowed by
0.003% per year; the maximum reduction (to reach a very ambitious target in a high growth
scenario) was 0.06% per year".

The Commission has also studied the possible costs of cutting world emissions consistent
with stabilising greenhouse gas concentrations in the atmosphere at 550 ppmv in the long-
term. Assuming gradual participation of all countries in an international effort to address
climate change and full international emissions trading, the study shows that reducing EU-25
emissions annually by about 1.5 percentage points after 2012 would reduce GDP in 2025 by
about 0.5% below the level it would reach in the absence of such a pro-active climate policy.
Widespread international participation in lowering the cost of emission reductions is shown to
be crucial. If the EU were to unilaterally reduce its emissions by a similar amount while the
rest of the world did nothing, the costs could rise by a factor of three or more without the use
of the flexible mechanisms of the Kyoto Protocol, with positive environmental effects being
negligible.

Alternatively, according to the Commission’s analysis, a somewhat less ambitious climate
policy, aiming at stabilising greenhouse gas concentrations at 650 ppmv, would come at
abatement costs which would amount to only a quarter of the amount to be invested under the
first scenario. However, such a policy could, according to this study, lead to global warming
about 25 % above the level achieved in the first scenario, leading to additional costs of
climate change. Given the huge risk of non-linear responses of the climate to higher
greenhouse gas concentrations such a policy is unlikely to be consistent with limiting global
average temperature increase to 2 °C above pre-industrial levels.

The studies show that the choice of adjustment path is also crucial. Mitigation costs increase
more than proportionally with the speed of adjustment, owing to investment cycles and the
relatively long term payback from technology policies. For the EU-25, the costs in terms of
GDP vary from 0.2 to 0.5% of GDP by 2025 depending on the adjustment path chosen in the

> IPCC Working Group 3 report “Climate Change 2001: Mitigation”, technical summary, page 61
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short-term. In particular, account needs to be taken of the scope for technology policies to
encourage the development and deployment of promising technologies that may emerge from
2030 onwards. International co-operation on technology should therefore become a
complement to current policies even if one knows that technologies might not emerge as
anticipated. Deeper cuts over shorter periods of time might not be compatible with long term
investment cycles of costly infrastructure.

Commission studies show that the global costs of mitigation can be minimised under the
following conditions:

¢ the inclusion of all sectors and greenhouse gases (especially non-CO, gases, bunker fuels,
deforestation).

e the participation of all major emitting countries in an international effort to address climate
change.

e the full and unrestricted use of emissions trading and the optimal use of other flexible
measures, such as the Clean Development Mechanism. Such schemes supplement
emissions trading by allowing access to lower cost abatement opportunities. Commission
estimates suggest that such schemes can reduce direct abatement costs by as much as two-
thirds.

e the full exploitation of synergies with other important EU policy objectives, in particular
the Lisbon strategy, the energy security policy, the sustainable development strategy, the
continuing reform of the Common Agricultural Policy, and the thematic strategy on air
quality.

Sectoral impacts

The overall effects of mitigation policies on GDP conceal large differences between sectors,
and within sectors. For example, while fossil fuel-based energy industries may be expected to
face higher compliance costs, increased demand for energy from renewable sources
(including energy crops in agriculture) and for electricity generated by nuclear energy is
likely. Energy-intensive sectors (chemicals, iron and steel, building materials) will face higher
compliance costs, while producers of abatement equipment (energy-saving technologies,
carbon storage) will benefit in relative terms. This shift in the structure of the economy will
require significant reallocation of capital and labour between sectors, while the presence of
emissions trading will keep compliance costs as low as possible.
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Annex 3: Fifteen Technology Options - each potentially reducing emissions by 3.6 Gt

CO; per year by 2050

Efficiency and conservation

(1)
(2)
3)
4)

Improved fuel economy of vehicles
Reduced reliance on cars
More efficient buildings

Improved power plant efficiency

Decarbonization of Electricity and Fuels

)
(6)
(7)
(8)
)
(10)
(11)
(12)

(13)

Substituting natural gas for coal

Storage of carbon captured in power plants
Storage of carbon captured in hydrogen plants
Storage of carbon captured in synthetic fuel plants
Nuclear fission

Wind electricity

Photovoltaic electricity

Renewable hydrogen

Biofuels

Natural sinks

(14)

(15)

Forest management

Agricultural soils management

Source: Pacala, S, Socolow, R. 2004. Science Vol. 305. 968-972
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