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Disclaimer

Conformément au réglement (CEE, Euratom) n° 354/83 du Conseil du 1er février 1983 concernant
'ouverture au public des archives historiques de la Communauté économique européenne et de
la Communauté européenne de I'énergie atomique (JO L 43 du 15.2.1983, p. 1) modifié en dernier
lieu par le réglement (UE) 2015/496 du Conseil du 17 mars 2015 (JO L79 du 25. 3.2015, p. 1), ce
dossier est ouvert au public. Le cas échéant, les documents classifiés présents dans ce dossier
ont été déclassifies conformément a larticle 5 dudit réglement ou sont considérés déclassifies
conformément aux articles 26(3) et 59(2) de la décision (UE, Euratom) 2015/444 de la
Commission du 13 mars 2015 concernant les regles de sécurité aux fins de la protection des
informations classifiées de I'Union européenne.

In accordance with Council Regulation (EEC, Euratom) No 354/83 of 1 February 1983 concerning
the opening to the public of the historical archives of the European Economic Community and the
European Atomic Energy Community (OJ L 43, 15.2.1983, p. 1), as last amended by Council
Regulation (EU) 2015/496 of 17 March 2015 (OJ L 79, 27.3.2015, p. 1), this file is open to the
public. Where necessary, classified documents in this file have been declassified in conformity
with Article 5 of the aforementioned regulation or are considered declassified in conformity with
Articles (26.3) and 59(2) of the Commission Decision (EU, Euratom) 2015/444 of 13 March 2015
on the security rules for protecting EU classified information.

In Ubereinstimmung mit der Verordnung (EWG, Euratom) Nr. 354/83 des Rates vom 1. Februar
1983 Uber die Freigabe der historischen Archive der Europaischen Wirtschaftsgemeinschaft und
der Europaischen Atomgemeinschaft (ABI. L 43 vom 15.2.1983, S. 1), zuletzt gedndert durch die
Verordnung (EU) Nr. 2015/496 vom 17. Marz 2015 (ABI. L 79 vom 25.3.2015, S. 1), ist dieser Akt
der Offentlichkeit zugénglich. Soweit erforderlich, wurden die Verschlusssachen in diesem Akt in
Ubereinstimmung mit Artikel 5 der genannten Verordnung freigegeben; beziehungsweise werden
sie auf Grundlage von Artikel 26(3) und 59(2) der Entscheidung der Kommission (EU, Euratom)
2015/444 vom 13. Marz 2015 uUber die Sicherheitsvorschriften fir den Schutz von EU-
Verschlusssachen als herabgestuft angesehen.
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NEPIAHYH KAl IYMNEPAIMATA

NEPIAHYH

Elouxwxﬂ

Ittg 19 Iourlou 1988 n Exttpornk amepdoice va ovothoel Swrnpeoiaxi
oudba pe ordxo va enckepyacbe! péxp: ta péoa tou NoeuPplou 1988
optouéveg mpoxatapkTikés &8¢k yia svbexduevn xoivoer ik Sphon
doov apopd ro "daivéuevo Bepuoxnniou",

Itéxo¢ Tou mapdvro¢ eyypboou, 1o onolo Baol(letai oTo épyo Tng avuwtépw
ouabdag, efvar n avaoxédrnon tou gnthAuatog autod xat n unofodh ouprnepacué-
Twy KAl owoTdoewv yia t1¢ nepat Tépw Evepyeieg mou mpénet auéoug va apx!oouv,
yia tn 8pdon nou mpénet va avainyBel ereiydvrwg xai yia vov miBavd

pdro tn¢ Eupunaixhc Koivétnrag otn &i1eBvhy oulAtnon oxeTixk4 pe To

olvBeTo autd npdfBinua.

To patvéuevo Bepuoxnniov

01 tpéxouoeg xhiuatikég cuvBhAkeg otn yn Siénovrat o€ peydio Babdué ard
tn olvBeon Ttng atudoyaipag.

01 vbpartuol, 10 610kelbic Tou dvBpaxog (COZ), T0 MEBAVLIO (CH‘) 70 uno=
Eelbi0 Tou aldTtou (NZO), to 8Zov (03) xai, mio npbdopara, ol x uwpic-
¢B8opwuévor ubpoyovavBpaxkeg (CFC), anoppoplvtag wépog tng umépubpong
axTivoBollac mou exméuneral and tn yn npo¢ avrtioTéBuion Tng £iopéoucag
nhiaxhg artivoBolriag, arofnkelouv uépog Tng TeEreutalag otnv atudbovaipa.

0 dvBpuwnog petaBérrel pe fpwtdyvuwpoug pubuolg tn odvBeon tng arpboparpag.
01 ouykevtpdoe 1 dAwv Twv Aeybuevwy "aepluv Bepuoxnmiov® aukdvovra:,

Ayw tng napéuPacnc twv avbpinivewv SpagrnpioTATwy oTOUG BIOXAMIKOUG
kOKAOUG Twv ouctdv authv, To uéyeBoc Twv Metafoldv autuv elvai

onuavTixd and mAevpdc svOexOUEVWY KA ipaTikbv HETABOADV.

Frvwp(Zovpe ohuepa 6711 70 Bepuikd 100ldyto Tng yng aroortabeponoielrtai,
xat 611 Ba eraxorouBAoouv opicuéveg BepuavTixéc kal miBavéc ocuvapTiueved
kAhtparicés ueraforég, avédloya pe to péyeBog Tng ev Aoyw anooraBeporolinong.
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A.c.3. To aepio mou €xei Tn WeEyahiTepn eubivn yia 1o ¢aivduevo Bepuoknn {ou
elvat 1o co2 , ot exnoundc Tou omolou ogelAovratl katd kipio Adyo
ortnv xaion opuxktv Kauolpwv (5 GTONS dvepaxa/éro;*), gtnv xadon

EdAuwv kai otnv aroolvBedn Tng Saoikfg Riopdlag wou ouvbéeTta pE TNV
aroddowon (0,5-2GTONS &vBpaka/étoc).

Ifuepa vo co2 elvai unedBuvo oe moooord xaté T1 peyaldrtepo tou 50 %
yia To yaivéuevo Bepuoknmiou. ‘Eva 25 ¥ tou yatvouévou Bapiver Toug
xAup iopBopuuévoug ubpayevévBpakeg (CFC) frou XpnotuonoodvTal OE
ceipd epapuoydv Snwg ta aepoldr, va Soxela onpél, ta wnxavhuara
KAipatiouol, ra guyela, o1 Siakdreg, n ovokevagla, kArm. To unbroino
nooooté anodléetrar oro weBdvio (CHA) ané ta Tda extpoyfic, toug
opuliveg, Tnv exuetdileuon guoikod aeplou, Tnv aterd kadon Biopdlag
kat dvBpaxa, To unoZelbio Tou aZuTou (NZO) nou mpoépxeTal and Tnv
xavon opukTwv kauclpwv Xai and tn xpfion aZwtobxwy Aivaoubrtov, xabog
Kai 10 Tpomoowaipikd éZov mou opeflerat oe puroxnuixég Siepyaaieg
oth punaph atudopaipa, 01 exnounéc aepluwv Bepuornniov
éxouv auEnSe! onuavtixd Ti¢ rerevralec Sexaerleg.

A.2.4. Me 4on ta amotéAfopaTta Twv KA(MATIKAY povTéAwv O mraykdouia kAluaxa,
ouv@yetal To ouunépacpa éti n yn dyst mpog avEnon tng uéong Beppo-
kpaalag tng emigdveiag, Tng TaEZewg Twv 1,5+4,5°C, Aoyw TouSimaciagued ™ ouykEv-
o Tw mpoliauavikdy  oodvauwv aepluv Bepuoxknmliou. Me Toug onue-
pzvoéc'pueuodc, autéd avauéverat va ouufe! npiv To érog 2050,

A.2.5. Ta onuepivd xhiuatikd povtéha Sev elvai oe Béon va napboxouv afibricreg
NEP IWEPE 1akee exTipNOEIC Twv EvOexSpEvVOV KA LHAT IKOV peTafoldv mou va
avtanokplvovra: ornv npoavagepBeloa péon adZnon TN Emtpave!axig
8epuoxpaolag.
0t nplreg extipfoetg unodniivouv éti otnv Eupwnn n abinon Ttng Bepuc-
xpao{a¢ evbéxetal va elval peyardtepn an’dti o maykbourog uéoog dpos.

A2.6. Ot éupecec eminTdOELG TWV KALUATIKGY QUTOV petaBoliv Ba umopodsav va
ouvogioBodv wg eEAG:
- avEnon Tng Barbooiag oTdbung (and 30 cm oe 1,5 m mpoxetuévou mepl
avEAcewg Tnc Bepuokpaclag tng TdZewg Twv 1,5=4,5°°C),
- uéluon twv rdywv tng Bdraooag,
- pelwon tuv ub&Tivwv ndpuv oe opiouéve; neptoxés,

- wetaBoréc Tnc yewpy ixAg mapaywyixkéTnrag,
- eminrdoeig ornv avBpdmiva vyela kat TRY oixooyla.

* 1 Gton= 10976v0|~ = 1.000 exatoupdipia TOVOL
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To 61eBvéc nhafcio xat ot npoontikéc

Ito "A1eBvég EuvéSpio yia tnv extiunon kai T0 pOAO TOU C02 kat dalwy
aepluv Bepuoxnnion oTi¢ HeETaBOréS tou k) {paTteg kai ouvapTlueEve(
eminTdoEI¢" (VILLACH, 9-15 OxtuwBplou 1985), erctélxBn emiotnuov (kA
ouvalveon yia ti¢ Bacikég ouviotdoeq Tou patvouévou Bepuoknmioy mou
avapépovra: otig wponyoUpeves mapaypdpoug,

Ta ouunepdouata Tou ouvedplou Tou VILLACH avantixdnkav nepaitépw ce
ouunboto T EOK otig BpuEélrec (3-5 NoeuBpfou 1986) ue Béua "to co,

kat GA\ha aépia Bepuoknmiou: Kilp kai ouvoprTieva @uvaEVT' Kot e QuvéSpia mpaxT i
epyoolag (WORKSHOPS oro VILLACH (28 Iemtgflolou = 20 Oxrufplou 1987) w1 To BELLAGIO (9=13

NogBolou 1987) e Béua "5Lopboguon TONITIKAC Yig TV GVTIHETWR (0N TWV KA LUaT IKOV
ueTaBolwv”.

To paivbuevo Bepuoxnunlou anetéleoe enlong TO0 avTike{pevo T v epyaciwy
TG enitponAc BRUNDTLAND. Karédrmiv cuordoswv Tng ev Abyu emitponfhs,
npayuatonoiABnke 610 Topbvto nayxkdouio ouvedpio ye Béua "n petafarrdpevn

atpbopaipa, enintloeic yia tnv naykbouia asgdrera" (27=30 Iouviou 1988).
To ouvébpio autd guvéomoe pETGES dMwv kai ti¢c axdloubec evépyeies:

Kipwon tou  npuwroxdidou Tou Movrpedl yia tig ouoleg nou mpoxkaholv
pelwon tou orpbuatog 6Zovtog. To mputdkolro npénel va avabBewpnBe!

to 1990 dore va efacpakicBel n oxeddv ohooxephc €EdAeiyn Twv exnoundy
nAdpug¢  aloyovupévuy xAoptopBop wuévuy udpoyovavBpbkuv (CFC) to étog
2000,

6éonion evepyeiakAg TOMITIkAG YIa M peluon Twv excroumiy CO2 Kol GAAuv ixviv
aepluv fpoxe uévou va petwBodv o1 xivéuvot peEAAovTikAg mayxkéouiag
8épuavong.

Melwon Twv exmoundv co, katd 20 2 nedinou tTwv eminébuwv Tou 1988 xartd
1o érog 2005, w¢ apxikbé¢ ouvohixbdg ordxog Twv ExBropnxaviouévwv xupuv.
KaBopiopbdg otédyxuv via BerTidceig Tng evepyeiaxfc arotereouatikéTnrag
mou ouvbéovtai Gueca PE MEPIOPIOMOUE TOU coz ka1 é\wv aepluv Bepuoxnniou,
'EvapEn Tng xatdpTiong ulag eupelag nayxbouiag ovuBaong.

Anutovpyla evéde Naykdouiouv Tauelou Aruoowdipag.

Mia miBavA BpaxunpbdBeoun andppoia Twv avwtépw S1EBviv SpaotnpiothATwy

elvar n Adn andé 1o 1989 évapkn Tng S1a8ikaalag yia Tnv ratéption

ouvuguvlag oxerikd ue To Béua tou Bepuoxnmiou, mou Ba mepierdufave
evéexopévug mpwtdkoAAG Yia TOV nepiopioud Twv exfouruv aepluv Beppoknniou,
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Enduevol Baoixof ortabuo! otnv mopela yia tn obvagn tng ouvuewvlag authg
8a elvai niBavérara:

10 S1€Bvég ouvébpio mpaxtikfs Epyacfag (WORKSHOP) yia tn vouoBeola kai
Ty modivikf, wou Ba mpayuaromnoinBel ornv OtréBa orig apxég Tou 1989,
Hia ugnhol ernébou mohiTikA ouvbibokepn nov Ba ouykAnBe! to 9B (vérupo
tou 1989 ané to Ynoupyelo ReptfdAlovrog Tuv Kétw Xwpdv,

n dedtepn Nayxéouia fuvbidokedn yia to KAlpa, Fevedn, Iodvieg 1950,

n AtaxkuBepvntixh Zuvbidokeyn via tnv tévwon tng AvarntuEng to 1992, wou
6a unopoloe va anoreredel To xopuyalio yeyoyég.

duvartéc evépyeiec

H moliTixh avriuetdnions Tou paivouévou Bepuoknniou Ba uropolce va
nep (A auBdve( wpoAnnTIKE pétpa kai/A uétpa nPooapuoYAG.

01 mpoAnnTixég evépyeieg anafiiénouv ortn pelwon Twv exnounbv aepliuv
8epuoxnnlov npoxeipévou va aufiuvBodv o1 avapevéueveg emintioe g,

‘Ooov agopd To COZ, o evepyeiakdg toutag ev yéver xat n Sacoxoula
oT1¢ Tpomikég nepioxés amorelodv Toug onuavTikéTEpOUC TOHE(G Tpog
napéufaon.

Metall Twv evepyetaxdv pétpwv mou Ba ocuvéfailav otn pefuwon tuv exrouudv
COZ 8o unopovoav va nepiAauBévovrais

- n aiZnon Tnc evepyeiakAg anoteheouat ikbrnras (téoo and mAeupde mpounBetag
600 xat and wheupds TAtnong),

- n otpoypf mpog xaloipa mou nepiéxouv Aiybrepo &vépaxa,

= n npoaywyr avavedotpwv tnydv evépyeiag xat n adknon Tng xpAong Tng
Bioudlag,

- n mpoaywyh Tng acyarods wupnvikAg evépyeiag.

181altepn onuaola waivera: va éxel n rpoaywyd xaivotduwv evepyeiaxdv
texvoroyidv yia tn othptEn Tuv péTtpuv auTdv.

Le uaxponpdBeoun Bhon, n Snuioupyla véwv evepyeiakiy ouoTnudTwv mou Sev
BaolZovrat ortov 4vlpaxa, 8a wnopoldde va ouiBdher onuavtixd otov
N€P10PIOUS TWV EXMOMTUV COZ.
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Befalug, ta napandvu pérpa Sev éxouv SAa tnviléia arotereduartikbdrnra.
Eminiedv, araitelrar wpooexkTixkA extiunon Tn¢ oi1kovouikAC Biwoipdtnrég
TOUG.

Itdxog tng 6agixkAg mohitikAg npére va elval n avaotpoyh tuv onuepiviv
Tdoewv anobdbowong, 16iwg otig meproxée Ttou tonueptvol. Npog To oxond
autd e161kbtepa, B8a Atav avaykala n wpoaywyh umokatéotatuv  Tou

Ed\ou mou xpnoipono ieltal oe padikh khfuaka w¢ xadotpo 011§ wepioxée
autéq, xat n npoaywyh B&otuwv yvewloyixkdy mpaktixbv, xatd tpdérov dote
n vewpytkd avdntuEn va un ouverdyera: cupelag xA{pakag xadon baouv
yia tov kabapioud ebapdv yia yewpyikéq Xphoeig.

01 6uvarég evépyeieg Y@ Tov NEPIOPIopd Tuwv exroundy aepluv Bepuoxknniov
énwg 1o CH4 kat N,0 elvat Aiydtepo ocaphg, Sebdopévng Tng afefatdrnrag
nou xapaktrplZe: Ti¢ EXNOUTEG TWwyv &v Adyw ousilv.

Ta eZfgoyela Ba unopoloav va &1epsuvnbolve

= n exaxiotonoinon tThe Siapuyhe OH‘ xatd tnv €ZopuEn  petayopd kal
xpnoiuono{non puotkod aepfou.

K elaxtotonolnon tng 6tapuyhg CH, and Toug Xupoug eleyxduevng
evanbdBeong.,

= K elaxworonoln  ThG Exmouthc N50 katé Tnv xavon opukTlv Kauo!pwv,
H uerérn Suvatdv BeAtiboewv otn Siaxelpion tou Zuikod keparalou,
otny opuZokailiépyeta xat orn Siaxelpion twv AiuvoeSaiaooclv, e

ordxo tn peluwon rn¢ anobéopeuvong CH“.

- H perétn twv SuvatothAtuv BeAtiuwong twy SIAXEIPIOTIKAV TPAKT iKWY
Mravong, pe oxondutnv pelwon Tng aneieuvBépuwong NZO Kara ™
xpfon alutolxwv Ainaoudrtuv,

Itnv neplintuon Tuv xAwptopBopiwpévuy uSpoyovavBpbéxwy (CFC), n
oxebdv ohooxepfic eEbreign tuv exnoundy CFC 8a Atav Suvarh xatd
1o érog 2000, pe tov mepiopiopd TG mapaywyhg xai Tav avdkrtnon,
Tav avaxdxkiuwon # tnv xkaractpogh twv CFC ora uglotéueva wpoidbvra.

EvSéxetal va anaitndel n AMyn uétpuv npoocapuoyAc (Snhadh uétpuv

fou anattodvrat yia tAV mpdingn A Tov mepioptopd Twv Kataotpoglv

ou ogelhovrat oe kA ipaTiké¢ petaforéc xai ouvapTiueva ¢aivdueva)
npoke Iuévou va avripetunrigBody o1 eminTdoE i uou, napd Ta mpoAnntikd
HETpa, kalloTavtal evOEXOMEVWE AVANOYEUKTEC.

Ztnv napoldoa gdon Sev efvai Suvatdv va xabBoptatodv AenToueplc ta
ué€Tpa mpooapuoyhc mou B xpetaZbdtav va AnpBolv ortnv Koivértnra,

Myw tng éddeiyng wrag aEi1dniotng mepigepetaxAc extiunong Twv
evéexS8ueEvuY gn ardoeuv.
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Ie vevikéc ypaupéc, Ta pétpa TPooapuoYAg yia TRV avTipetdmion Tng

avbbou tng othBung tn¢ Béhacoac Ba unopodoav va nepiAauBdvouv Bardooia
avTinAnupup ikd ppdyuata, eBvikd aopaliorikd npoypbuuaTta xatd Twy
wAnUpUPOV, xataokeuh rexvnTtév Aipvdy C(yia tnv avtipetémion Tng nuEnuévng
TEPLEKTIKOTATAE OE GMETI), Tnv eymazdie yn avenTuyuévwy mEPOXiV O
Tuveg xaunrod uouérpou, eraveykatdoraon ninBuopdv uakpud and Tig
eunpdofAnTes nepioxéc, mpooracia twv napdxTiwv 0I1kooUGTRUATUY,

XprialeTat nepioodrepn uerdtn yia tov xaBopiopd wiBavdy uétpwv mpo-

 cappoyhc oe &Ahoug touelg dmug n vewpyla xai n Saookoufa.

LYMNEPAIMATA T'IA TO TI FNRPIZOYME IMMEPA EXETIKA ME TO ¢AINOMENO GEPMOKHNIOY

H obvBeon Tng yAivne avudovaipag uetaBérleTtal anuavrikE ard Tig
avBpuniveg Spaotnoidrnred.

Me Bdon Ta anoteréouarta naykdopiuv kA ipaTik@y uovTéAwv, ol emiorduoves
ouppuvoldv &ti o Simhacgiaoudc TG (00BUVAENG aTHOoPatp Ik OuykévTpuong
CO2 Ba éxe: wg anoréreopa yia adfnon tng péong emipaveiaxkhg Bepuokpaolag
tng t4Eewg Tuv 1,5-4,5'¢, ‘Evag tétolog Simhaotaopde elvar miBavd

va oupBel{ to nputo Autou tou embuevou aidva.

Toupuva pe ta kAipatikd 8edopéva, n enaxdhouBn petafolh Tuv péowv
RAYKOOU LY KA patTikoy ouvBnkby Ba “Eenepvé To pdouatuv KA (pdTwy

nou unApfav otro totop ixé naperBév kai katd ti¢ mpbdoyares yewAoyikég
nep1dboug.

Ta &14yopa yaivéueva tou Ba cuvodelouv Tig EV Myw Khipamkég peTaBlods kat of
AEnTOMERE (¢ KO ! VWY IKOD IKOVOM IkéG cuvéne eg Toug Sev upmopolv enl tou
napdvrog va extiundolv katd tpbro aEibmiovro, ROTé0C, and TiIg mpoka~
Tapxtixéq gpyaolec mou éxouv viver oxerixkd pe to Béua autd, mpokintel
&t1 o1 xlvéuvor eivar eEaipeTikd vynhol kat ol evbexbueveq durceg

kat éupecee emimtiosty evéexoudvug Sialutikég.

Npbogata S:1e8vh yeyovéra éxouv mpoobloet é¢vav: enelyovra xapaxthpa
otnv maykdouiag ki luaxag ouZAtnon nou SieEéyerar. ex( Tou Béuarog.
Elva: oagée nitov 611 Topa elval n otiyph yig Tn  xdpakn B1do tuwy
orpatay tkby, enitaxbvovrag mapdiinka Tav EpEuVNT KA mpoondBeta.
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r. LYMNEPAIMATA THI ENITPONHI

r.o, AxolouBe!l neplAngn Tuv xKupidTEPWY oumepoabTW TRG tapodoag éxBeonc.
To xepdAato IV Tou mapdvrog eyypdyou nepiraufdvel tAApn rapous!aon
Twy v Adyw ouoTtdoeuv.,

r.1. H Koivétnra npénet va epapuéoet mhhpwg tn oduBaon Tng Biévvng yia
Tnv npootacia Tou otpduarog dZovrog xai To MPWTISKOAAO Tou MovIged)

via Ti1g ovoleg nou eEaoBevi(Zouv o otpdua 6Zovrog, KAl V& OUNpETACXE!
evepy® otnv enavadianpayudreuon tou ev Adyw mpwrtoxdAAou,

r.2. H Koivédtnta npénet va evBapplve: tnv évapin oulntAcewv yia t.i¢ Suva-
rérnteg piag 61eBvolg ouppuvlag yia Tn peAlovrixh mpooTacia Tng
arubopaipag. Oa mpéner va elvatl étoiun va oupBdrer onuavrixd ornv
npoetoipacia kat Sianpaypdrevon wiag téroirag ovuvwvlag, n onola 6a
unopoloe va mep i auPével Tov xueop(oué'ouyxexpluévwv ordxuv yia
Tov nepiopiopd Tuv exnoundv aeplwv Bepuoxnmiou, xabig xai xaBopioud
Twy uétpuv xat wpoypappdTwy yvia Tn melwon tuv EXTOUTUV.

r.3. Katd ouvére:a, n Enittpond Ba avaréfe ™V mpuwto~

Bourla tng évapEng evég ouoiaot kol mpoypaupatog Werétng Twv EnI)oydy

noA1TikAg yia tnv cElokdynon Tou EQIkTOY, TOu KOOTOUG KAl Twy
avapevéuevuwv arotereoudtov evlexduevuv péTpuy MEPIOPIOHOU TWV EXTOUTUV

aepluwv Bepuoxnniov.

0t kUpiot touelg evédg Tértoiou npoyphuuartog npéner va elvars

= npoobtopioude kat texvikh aEtoAdynon uétpuv kat TEXVOADY LWV nou propoldv
va peiwoouy Tic exnounég aepluv Bepuoknnlou,

= avéluon Twv otxovoutkdv, Blopnxavikly, EvepyEIaKWV, KOIVWVIKLV Kal
feopikdy eninTwoewv Twv avwtépw evéexduevwv péTpwv xat rexvoloyidv,

= Siaubpyuwon xai aEiordynon vevapluv moliTikAC nou va avagépovrai €i16i=
xédtepa oe nifavolg otpaTnyikolg otdxoug avwrtdtuv opluv exkmounfig co2 ,
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-~ énuioupyla evég araiciou avaduang Twv anopdoewv,

= b1apbdpyuon kat aEiohdynon wolitikdy npooapuoyhc.

r.6.

H Kowvérnra ka ta xpdtn WéAn npémer and répa va AauBévouv unéyn
oTig anoyhkoets Toug yia Tn xdpakn nodiTikAg (boov apopd Tnv Evépyeia

A &\houg Topelc mou awopody To Ev Aoyw TATtnua) To mpbBinua Twv Evée-
xOuevwy kX ipatikdy petafordv mou ouvbéovral pe 1o patvoueve Srpuoknnlou.

H evowpbtuwon tng mapapérpou auth Ba anérpene vynidrtepes Sandvec oro-
uéiov.,

Emimhéov, .n Emitponhh Ba avardpe) dueon 6Gphéon  Yia TRV evioxuon
Kal eméxTaon Twv npoonaBebv otov topéa tng eEoixovdunone evepyelag,

g fedvluong tng evepyeiaxfic anoteReouat ikdTnTag, TS avdnTuEnc véuwv
Evepyeiakby mwnydv, Ttng xpAong acgalolc nupnv tkAg  texvoloylag.

Oa npenmer va Sobsl uynif mpotepatédTnta oTnv EmiTéxuvon TNG avdnTuing
Kat mpoayuwyhg kaivoTduwv TEXVOAOY !tV eunop k¢ xAlpaxkag oroug ev Adyw
Toue(¢g.

bev urmbpxel aupBorla 611 ot evépyeiec auTé¢ Sikaioloyolvrai Téoo
AMyuw evepyeilaxiv doo kat Ayw nepifardovrikdv avaykdv, aveEdprnta
and tnv afefaidtnra nou xapoktnellei opiouéveg entornuovikég mAeupés

10U paivouévou Bepuoxnmiou.

EZaipet ik onuavTikh B8a Atav n Suvarbrnra tn¢ mocotikovalnong, oe
bpoug uelwong Tou Co,, TWV Bertidoewy Tn¢ evepyeiaxfg anoTeleoua~

TkdTnTag.,

»

H Koivétnta mpérnet va unootnplie: Spacthpia_gpeuvnTikd mpoypduuara
nou apopotv GAec Ti¢ mMAevpés Tou yalvouévou Beppoxnmiou kai va
Snuioupyfoet véeg evepyelakég texvoloyleg mou va éxouv tn Suvarérnra

NEP 1OPIOUOY TWV EKTOUTWV coz.
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AN INTRODUCTION TO THE GREENHOUSE ISSUE

that the fgreenhouse effect®™ is in short

The climate conditions we experience on earth are due, among other
things, to the presence of the atmosphere around it and to its present
composition. Without the atmosphere, the average surface temperature of

the earth, which is presently of around 15°C, would be as low as =-18°C.

In fact, the heat balance of the earth, which receives radiation from
the sun and reflects or re-emits it into the space, is largely governed

by the composition of the atmosphere.

firstly water vapour, mostly concentrated in the lower atmosphere, is an
effective absorber of both incoming solar and outgoing infrared earth's

radiation and contributes very significantly to determine the average
Moreover, other substances such as carbon dioxide (COZ), methane (CH4),
nitrous oxide (NZO) and chlorofluorocarbons (CFCs) have the property of
being nearly transparent to incoming radiation from the sun but to
retain some of the energy re-emitted by the earth as long wavelenght

Ozone also contributes to the absorption of infra-red radiation emitted

The overall outcome of this mechanism is that part of the radiant energy

coming from the sun is trapped in the lower atmosphere.

The present scientific knowledge allows us to conclude that any

significant change in the atmospheric concentrations of the above

mentioned substances would result in a change of the global thermal

I-
1-
surface temperature of the earth.
infra-red radiation.
by the earth.(1)
2.
balance of the earth.
1)

Stratospherfc ozone (the "ozone layer") is a strong absorber of
ultraviolet radiation from the sun. Moreover ozone contributes to the
absorption of infrared radiation from the earth. Tropospheric ozone
contributes therefore to trap heat in the lower atmosphere. Any change
in the vertical distribution of ozone would contribute to affect the

thermal balance of the earth.
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In particular an increase in the atmospheric concentrations of coz,
CFCs, CHa, Nzo, tropospheric ozone, which are often called “greenhouse
gases™, would result in more heat to be trapped in the lower troposphere
and then in some warming and possible associated climate changes
depending on the size of such greenhouse gases concentration increase.
This phenomenon is usually referred to as the "greenhouse effect™
because its basic mechanism is similar to that in a greenhouse where

incoming radiation energy from the sun is partly transformed to infrared

‘radiation by the ground, warms the air and is then retained by the glass

from escaping again.

Greenhouse gases : emission sources and atmospheric concentration trends

3.

The atmospheric concentrations of all most important greenhouse gases

have increased over recent times and are still increasing.

In case of carbon dioxide (CO,) :

a. Emission sources :

Most of anthropogenic Co2 emissions are due to fossil fuels burning
(around 5 Gtons* of carbon per year). Moreover a significant
contribution comes from burning of wood and decomposition of
biomass related to deforestation (uncertain guantity, most Likely in
the range 0,5 - 2 Gtons of carbon per year corresponding to a rate
of deforestation in the tropical regions of 10 to 20 millions haly).

CO2 world yearly emissions from burning of fossil fuels have
jncreased in 25 years, since 1960, from around 2,5 Gt of carbon to

more than 5 Gt of carbon in 1985.

Coal and oil give by now an almost equal contribution to emission
with slightly more than 2 Gt of carbon each, followed by gas with

tess than 1 Gt of carbon per year.

It is esfimated that since one century, around 170 Gt of carbon have
been emitted, of which around 100 Gt in the last 25 years.

* 1 Gton = 109 tons = 1000 million tons
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The share of CO2 emissions per year from fossil fuels for different

parts of the world and its recent evolution is showed in the

following table :

CO2 emissions in million tons of carbon/y

and as X of world total

| 1950 | 1965 | 1980 |
| Region [Mt/yx | X [Mt/yx | X |Mt/yx] X |
|North America | 723 | 44,7 | 1003 | 32,1] 1380|26,7 |
|URSS and Eastern Europe | 291 | 18,0 | 750 | 24,0] 1251|24,2 |
[China | 23 | 1,41 178 5,7] 439] 8,5 |
IWestern Europe | 379 | 23,4 | 643 | 20,6| 853[16,5 |
|Japan, Australia ] 45 | 2,81 137 | 4,4} 300} 5,8 |
|peveloping Countries | 92 | s,7 | 250 | 8,0 631112,2 |
|others (worldwide gas | 63 | 3,9 | 163 | 5,2] 310] 6,0 |
|flaring, bunkers) | | | | | | |
| | | l | | | |
|World total | 1618 | 100 | 3126 |100 | 5170|100 |

| | ! | |

Source : “Atmosphere carbon dioxide and the global carbon cycle"
US DOE/ER-0239, edited by J.R. Trabalka, Dec. 1985

* absolute figures are rounded to next million ton.

The figures above show the dramatic increase of CO2 emissions in

regions of the world from 1950 to 1980.

The share of the total world emissions of China and developing

all

countries has significantly increased in the same period due i.a. to

the demographic trends in these regions.
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The trends of CO2 world emission from different fossil fuels for the
period 1950-1982 are shown in next figure. (source : US DOE/ER-0239
report referred to above) :

CO, Emissions {10'5 g C/year)

100 ] ] ]

1950 1960 1970 1980
Year

The steep increase of yearly CO2 emissions from oil and natural gas
has been slowed down or even reversed after the first oil crisis,
thus reflecting the worldwide energy policy efforts to restrict the
use of oil, by improvements in energy efficiency and an increased
use of nuclear energy and/or solid fuels. Consequently CO2
emissions from coal have increased after the first oil shock, from a

yearly rate of 1,72% to 2,59% up to 1982.

Emission data for 1985 show the following contribution from various

fossil fuels :

| Fuel |198§ CO2 emissions in|
| Imillion tons carbon/y|
| gas | 807 ]
| oil | 2189 |
| coal | 2181 |
| gas flaring | 52 |
| Total | 5229 |

Source : I. Mintzer, WRI, 1988
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Per capita Co2 emissions from fossil fuels for different countries

are shown in the following table, referred to 1982 :

| Country |Per capita €0, emissions (tons |
| lof carbon per inhabitant) |
| United States | 4,9 |
| German Dem. Rep. | 4,9 |
| Canada | 4,4 |
| Czechoslovakia | 4,1 |
| Australia | 3,9 |
| Soviet Union | 3,3 |
| Poland | 3,0 |
| Belgium | 3,0 |
| Germany, Fed. Rep. | 2,9 |
| United Kingdom | 2,5 |
| Netherlands | 2,5 |
| France | 2,0 |
| - Japan | 1,9 |
| Italy | 1,5 |
| Spain | 1,4 |
| China | 0,5 |
| Brazil | 0,3 |
| India | 0,1 |
| World average | 1,0 |

Calculated from : Smith, I.M. (1988) : CO2 and climate change;
braft technical review, EIA Coal Research, London, and UN
statistical data

b. Atmospheric concentrations trends :

Since 1960 to 1985 the average yearly atmospheric concentration of
CO2 has increased from 315 to 345 ppm.*

There is evidence that the pre-industrial concentration of this gas
was around 275-285 ppm. The rate of concentration increase for CO2
has accelerated in recent years : it was an average of 1 ppm per
year in the 70ties and is by now about 1,5 ppm per year.

* ppm = part per million = 0,0001%
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co, concentration increase is determined by the effect of manmade
emissions, mostly due to fossil fuel burning and deforestation, on
the global carbon cycle : natural carbon sinks (mainly the oceans
and vegetation) are no longer sufficient to balance such increasing
emissions and this leads to more CO2 stored in the atmosphere.

S. In case of chlofofluorocarbons (CFC's) :

‘a. Emissions sources :

CFC's are man-made chemicals used in a variety of applications such
as aerosol spray cans, air conditioning, refrigerators, solvents,

packaging, etc.
b. Atmospheric concentration trends

The atmospheric concentration of CFC-11 and CFC-12 at four sites
widely dispersed in the world ranged from 0,21 to 0,23 ppb* and 0,37
to 0,39 ppb respectively in 198s5.

Even if the present atmospheric concentration of these substances is
by several orders of magnitude lower than that of coz, one has to
note that the rate of growth of such concentration has been much
higher than that of COZ’ around 5~7X per year, the efficiency in
trapping heat of some of them is 10,000 higher than coz' on a
molecule by molecule basis and the residence time in the atmosphere

of some of these substances is extremely long (up to more than 100

years).

* 4 ppb = part per billion = 0,0000001%
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In case of methane (CH,) :

L

Emission sources :

Present man-made emissions of CH4 come mainly from livestock, rice
paddy fields, natural gas exploitation, burning of biomass and coal.
Natural emissions from biota are also relevant and the overall CH

4
cycle is not well known.

Rough estimates give the following emission levels for the various
sources (expressed in million tons; the range indicated in brackets

shows the dispersion of estimates made by various authors) :

Natural Sources (million tons per year) :

Enteric fermentation (wild animals) S (+/- 3)

Wetlands (swamps, etc.) 110 (+/= 50
Lakes | 4 (+/= 2
Tundra 3 (+/= 2
Oceans 10 (/= 3
Termites and other insects 25 (+/= 20
Other 40 (+/- 40)

Man~Made Sources (million tons per year) :

Enteric fermentation (cattle, etc.) 75 (+/- 35)

Rice paddies 70 (+/- 30
Biomass burning 70 (+#/- 40)
Natural gas and mining losses 50 (+/- 25)
Solid Waste 30 (+/=- 30

(Source : US Dept. of Energy = ™A Primer on Greenhouse Gases™ =
DOE/NBB0O083 ~ March 88.)
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Atmospheric concentration trends :
Atmospheric concentration of CH4 has increased since old times (from
0,7 ppm before 1700 A.D. to 1,54 and 1,68 ppm in the southern and
northern hemisphere respectively, in 1983). Average yearly increase
over 30 years from 1951 to 1981 has been of 1,1X%.

7. In case of nitrous oxide (N,0) :

Emission sources @

Man-made emissions of NZO are mainly due to combustion of fossil
fuels and biomass. Agricultural soils (both natural and fertilized)
seem also to give a significant contribution.

Natural emissions are due to terrestrial and ocean biota.

Again the quantitative evaluation of emissions from various sources
is most difficult. It is estimated that the overall emissions are
as follows (expressed in million tons; the range indicated in
brackets shows the dispersion of estimates made by various

authors) :

Natural Sources (million tons of N per year) :

Oceans and estuaries 2.0 (+#/- 1.0
Natural soils , 6.5 (+/= 3.5

Man-Made Sources (million tons of N per year) :

Fossil fuel combustion 4.0 (+/- 1.0)
Biomass burning 0.7 (+/- 0.2)
Fertilized soils 0.8 (+/- 0.2)
Cultivated natural soils 1.5 (+/- 0.5)

(Source : US Dept. of Energy = “A Primer on Greenhouse Gases® -
DOE/NBB0083 - March 88.)
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b. Atmospheric concentration trends :
NZO atmospheric concentration has increased from a pre-industrial
290 ppb to about 300 ppb in 1985. The present rate of increase is

around 0,25% per year.

It is to be underlined that the present increase in concentration of

gyeenhouse gases is due to the interference of human activities with the

natural cycles. Yet there are significant uncertainties concerning the

quantitative relationships between emissions of greenhouse gases and the
observed increase of their atmospheric concentrations.

Moreover it is not possible at this stage to give reliable forecasts of

future emission trends because of the wide range of factors influencing

those trends. However scenarios may be developed using different

assumptions.

It is reasonable to expect further and acceleratingﬁincrease in the

atmospheric concentrations of some greenhouse gases over the next SO

years.

Potential climate consequences of increasing greenhouse gases concentrations

11.

The observed and the expected increases in atmospheric concentrations of
greenhouse gases (and then the increase in the heat quantity which is
trapped in the lower atmosphere) undoubtedly will result in some warming
and possible associated climate changes.

However, very significant uncertainties subsist about the shape and the
rate of such climate changes and in particular about the degree of the
warming and its timing. '

From this point of view, uncertainties about the potential role of
climatic feedbacks due to clouds, vegetation etc. are particularly
relevant,

It is estimated that the different greenhouse gases contribute at
present to the overall greenhouse forcing roughly in the following
proportion : 55X for COZ, 25% for CFC's, 20X for CH‘, NZO and 03
together.
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The possible development of the overall greenhouse effect of the above
mentioned gases until the year 2075 has been tentatively evaluated by
the World Resources Institute in terms of forecasts for the average
warming commitment with reference to 4 scenarios encompassing hypotheses
about future developments from “do nothing™ and high growth to
voluntaristic emission reduction policies.

The hypotheses on which this exercise has been based are presented at
page 23.

" 1t should be underlined that it has not been taken account here of the
Likely positive consequences of the recent Montreal protocol on CFC's.
The WRI study gives only a very limited role to nuclear energy in all
scenarios. In none of the scenarios mentioned, the share of nuclear in
total primary energy supply exceeds 4.5% by 2025. 1In other studies this
share is much higher, for example, ITASA = 23%, WEC (83) = 13%,
Goldenberg = 7%, Edmons = 19%. The Commission's own energy 2000 study
sees the share of nuclear in world energy supplies as follows : 1983 =
3.3%, 1990 = 5.4%, 2000 = 7.1%. Environmental costs for nuclear range
from $7.5 to $10/GJ whereas those for coal are between $0.15 and
$1.20/GJ. In the case of oil $0.00 to $0.75/GJ. No environmental cost

is assigned to renewable energies.

This model as any other one suffers from both structural and input data
timitations. However the usefulness of such models is to help
structuring the policy debate on such a complex issue and to identify

critical areas for further research and study.
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The results are summarized in next figure.

Commitment to Future Warming in the WRI Scenarios
WRI Scenarios L
1.0
i D High Emissions
" 7
15.0 L. Base Cage 3
o {§] Modest Polictes g
T EY stow Build-Up %
3.0
1o 5
L -
"11.0 » ['\'
1001 )
so
), 6.0 | o
i
' ‘g 701 %
3 i
6.0 | i
R
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4w L
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20 L
10 L
° T T T T
1980 2000 2ms l K-In Lm 2075
-~ Slow Build-Up does not reach double
A & A CO, within the forecsst period
Approxi year of j to warming
equdtol.&to 4.5 degrees centigrade above pre-
" industrial temperature.
Approxt year of i to warming
Aequdtoljml.sdwcswuw:bow 1980

Source : Mintzer I.M. (1987); "A Matter of Degrees,
WRI, Washington DC, USA
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Energy Policics in the WRI Scenarios

Base Case Scenario

* “"Business-As-Usual,” the inertial model of growth and
change in the world energy industry

* No potlicies to slow carbon dioxide emissions

¢ Minimal stimulus to improve end-use efficicncy

* Modest stimulus for synfuels development

¢ Minimal stimulus for development of solar energy

systems

* No policy to limit tropical deforestation or lo encourage
reforestation

* Minimal environmental costs included in price of encrgy

High Emissions Scenario

* Accelerated growth in en use is encouraged

* No policies to slow carbon dioxide emissions

* No stimulus to improve end-use elficiency

* Modest stimulus for increased use of coal

 Strong stimulus for synfuels development

* No stimulus for pment of solar encrgy systems

* Rapid deforestation and conversion of marginal lands to
agriculture

* Token environmental costs included in price of energy

Modest Policies Scenario

* Strong stimulus for improved end-use efficiency

® Modest stimulus for solar ener;

* Substantial efforts at tropical ngf{)restalion and ecosystem
protection; more intensive rather than extensive
agriculture encouraged

* Substantial environmental costs imposed on energy
prices to discourage solid fuel use and encourage
fuel-switching

Slow Build-up Scenario

* Strong emphasis placed on improving energy efficiency

* Raprd introduction of solar energy encouraged

* Major global commitment to reforestation and ecosystem
protection

¢ High environmental costs imposed on cnergy prices to
discourage solid fuel usc and encourage fucl-swilching

Related Energy Mode! Parameter Value

(Rate of change = 0.8% per year)
(Final Price = $3.15-$4.25 per G] in 2005)
(Final Price = $16.50 per G] in 2025)

($0.30 per G] for coal; $1.00 per C) for synfucls)

(Rate of change = 0.2% per year)
(Rate of improvement = 0.75% per year)
(Final Price = $2.75-§3.50 per G) in 1995)
(Final Price = $20 per G) in 2040)

($0.15 per G] for coal; $0.50 per G for synfucls)

(Rate of change = 1.0% per year)
(Final price = $15.00 per GJ in 2025)

($0.60 per G for coal; $1.50 per C] for synfuels)

(Rate of improvement = 1.5% per year)
(Final Price = $12.00 per G in )

($1.20 per GJ for coal; $3.00 per G for synfuels)

Total Emissions of CO, in the WRI Scenarios (Gigatons of Carbon per Year)

WRI Scenasrios

W High Emissions
28 4 A Base Case

2 J X Modest Policies
® Slow Build-up

Cigatons of Carbon per Year
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By a different approach, Dr. R.A. Warrich of the Climatic Resarch uUnit
of the University of East Anglia in Norwich - UK, has recently tried to
link emission forecasts and likely climatic changes and to assign
probabilities to the possible outcome.

The results of this exercise are summarized in the following granh

RESIDUAL TEMPERATURE CHANGE (FROM 1985 INOC)
B RANSIENT)
(B) CLIMATE SENSITIVITY EQUILIBRIIM | (TRA (C) CLIMATIC CHANGE

7.0v -
a r?*. d (3.0-3.7)
6.0 1

< -=r—m>»@omODO

:

3 —t } 1

"800 700 | ebo ! ﬁbo 71\ 1995 2005 2015 2025
4
|
!

1207 ; 2045

EOUWALENTCOchPC(pDﬁV) YEAR

1
: +2005
!

—_—— - ——p— — — — —

Legend :

- WIGLEY, SCOPE, BASE CASE indicate projections of greenhouse gases
emissions

- T2X is the climate sensitivity expressed as equilibrium temperature
increase due to a doubling of the equivalent CO2 concentration

- Mtransient temperature™ is the temperature increase at a given date
due to the greenhouse forcing

- "equilibrium temperature” is the warming to which earth would have

been committed at a given date cdue to the greenhouse effect.
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The following conclusions i.a. have been drown by the author of the
_ above mentioned evaluation :

"~ Given the range of scientific uncertainties, the warming to which
we will be committed in 2030 is 0.8-6.4°C. The chance of falling
outside this range is less than 1%.

= The "best-guess™ range is 1.5-3.1°C warmer than today. The
probability of warming within this range is 45%.

= The 90% confidence interval is 1.1-5.1°C. This median value - the
best guess - is 2.8°C."

12. The presently available climate models predict (with various degrees of

uncertainties) the following climate and associated impacts(1) :

- Global-Kean Surface Warming (very probable). For a doubling of
atmospheric carbon dioxide (or its radiative equivalent from all of
the greenhouse gases), the long-term global-mean surface warming is
expected to be in the range of 1.5 to 4.5°C. The most significant
uncertainty arises from the effects of clouds. Of course, the actual
rate of warming over the next century will be governed by the growth
rate of greenhouse gases, natural fluctuations in the climate system,
and the detailed response of the slowly responding parts of the

climate system, i.e., oceans and glacial ice.

- Global-Mean Precipitation Increase (very probable). Increased heating
of the surface will lead to increased evaporation and, therefore, to

 greater global mean precipitation. Despite this increase in global
average precipitation, some individual regions might well experience

decreases in rainfall.

- polar Winter Surface Warming (very probable). As the sea ice boundary
is shifted poleward, the models predict a dramatically enhanced
surface warming in winter polar regions. The greater fraction of open
water and thinner sea ice will probably Lead to warming of the polar

surface air by as much as 3 times the global mean warming.

M Source : NRC (1987); Current Issues in Climate Change, National Research

Council, Washington DC, USA.
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= Susmser Continental Dryness/Warming (likely in the long term). Several
studies have predicted a marked long-term drying of the soil moisture
over some mid-latitude interior continental regions during summer.
This dryness is mainly caused by an earlier termination of snowmelt
and rainy periods, and an earlier onset of the spring-to-summer
reduction of soil wetness. Of course, these simulations of Long-term
equilibrium conditions may not offer a reliable guide to trends over
the next few decades of changing atmospheric composition and changing
climate.

= High-Latitude Precipitation Increase (probable). As the climate
warms, the increased poleward penetration of warm, moist air should

increase the average annual precipitation in high latitudes.

To complete the picture of expected direct effects, it is worth

mentioning also a :

= Large Stratospheric Cooling (virtually certain). Reduced ozone
concentrations in the upper stratosphere will lead to reduced
absorption of solar ultraviolet radiation and therefore less heating.
Increases in the stratospheric concentration of carbon dioxide and
other radiatively active trace gases will increase the radiation of
heat from the stratosphere. The combination of decreased heating and
increased cooling will Lead to a major lowering of temperatures in the

upper stratosphere.

This last effect seems quite important as a possible efficient and rapid
®finger-print™ of the greenhouse effect given that "the expected changes

“in the upper stratosphere are nearly of an order of magnitude greater

than the expected surface changes and that they are not affected by the
ocean thermal inertia and by cloud feedback effects (processes which are
a source of considerable uncertéinty in assessing tropospheric climate
change)™ (WMO, 1985).

It is worth stressing again that uncertainties on the shape, on the
regional distribution and on the rate of such changes should not hide
the fact that observed and expected increase in greenhouse gases
atmospheric concentrations will modify thé thermal balance of the earth
and therefore !iLL bring some warming and possible associated climate

modification.
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As it was put as a conclusion at a symposium on 'CO and other

greenhouse gases : climatic and associated impact® organ1zed by the
Commission on 3 to 5 November 1986 -

®- Although quantitative uncertainties in models remain, it is now
believed that increasing concentrations of greenhouse gases will
produce a significant change during the 21st century.

=~ ««« This warming of 1.5 to 4.5° is expected ot occur over the next
50 years.

- Over Europe the range of model results shows that average summer
temperatures could increase by 2 - 6°C, winter average temperatures
by 4 = 10°C. In winter precipitation would increase ..."

Potential impacts of climate changes

14,

15.

Potential impacts of the above mentioned climate changes will of course
depend on the size and rate of the latter. At the symposium on 'COZ and
other greenhouse gases™ mentioned in paragraph 13, it was concluded

that :

"The expected climatic change will have profound effects on sea-level,

global ecosystems, agriculture, water resources and sea-ice.”
In particular such impacts could involve :

Sea level rise

Over the past 100 years, while global mean temperature has increased by
approximately 0.5°C, sea level has risen by 10-15 cm. (Source : US-EPA
(1986); ®Effects of Changes in Stratosphere Ozone and Global Climate®,

Volume 1).

The projected global warming could have the following results :

. heating and therefore expanding the ocean water;

. melting of mountain glaciers;
melting of the large ice sheets in Greenland and Antarctica;

a possible (but unlikely) surge of a major portion of the Antarctic

ice sheet into the ocean.



16.

17.

18.

- 28 =~

A wide range of different estimates for future sea level rise are
available.

The most likely range for such increase by the middle of next century
seems to be in the order of 30 cm to 1,5 meter (Toronto Conference, June
1988).

A significant rise in sea level would :

. permanently inundate many coastal wetlands and lowlands;
. accelerate coastal erosion;
. exacerbate coastal flooding and storm damage;

. increase the salinity of estuaries and coastal aquifers.
Reduction of Sea Ice

As the climate warms, total sea ice is expected to be reduced. This is

a very probable effect.
Water Resources Impacts

Greenhouse warming may result in significant changes in precipitation
patterns. While it is likely that global mean precipitation will
increase, some regions may experience decreases in rainfall. Several
studies predict substantial increases in summer dryness at
mid-latitudes. As well as the impacts that this will have on
agriculture, water resource reduction may affect the following :

. availability of water for human consumption;
. power generation;
. effluent dilution;

. havigation.
Agriculture

It should be mentioned that an increase in the CO2 atmospheric
concentration would stimulate vegetable growth by increasing
photosynthesis rate and therefore could have per se a beneficial direct
effect on crops and vegetation. This direct effect is difficult to
quantify especially since the concomitant temperature increase would
reduce the rate of net photosynthesis. Moreover any attempt to take it
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into account should try to strike a balance between such direct effect

and indirect impacts of increasing CD2 concentration through climatic
modifications.

The greenhouse warming could affect agriculture and forestry mostly by
altering :

. total water availability and seasonal distribution of rainfall at
regional Llevel;
. length of growing season;

. number of extreme temperature events.

There are two perspectives on the agricultural impacts of climate
change.

= The "Slow change™ view : emphasises the significance of gradual
increases in mean surface temperatures_expected to lead to gradual,
long-term and cumulative changes in average regional climates and

agricultural patterns.

= The "Extreme eQents" view : emphasises changes in the frequencies of
unusually disruptive events; impact of climate change comes not only
from the average but mainly from the extreme event, e.g. droughts,

flooding.

There is already concern among some experts that recent regional extreme

events could be more than just climate fluctuations.

The main possible effects of climate variations on agriculture are

summarised below (2 :

"~ changes in length of the potential growing season and changes in

plant growth rates;

@ Source : Parry M.L. et al (Eds) (1987) ; The Impact of Climate

variations on Agriculture, Volume 1, Assessments in Cool, Temperate

and Cold Regions, Reidel, Dordrecht, The Netherlands.
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- changes in mean yield and in the variability of yields;
= changes in the level of crop certainty and in the crop quality;

= changes in the sensitivity of plants to application of fertilisers,
pesticides and herbicides.™

Moreover climate changes could indirectly significantly affect
agriculture in certain regions of the world through possible effects on
soil characteristics, water resources, hydrology, pests and diseases
etc.

At present, there is uncertainty about the nature, the magnitude and
location of impacts. Studies so far conclude the following :

- Areas particularly sensitive to shifts in temperature and rainfall
levels are high latitude, semi-arid and high~altitude reg.ons.

- warmﬁng appears to be detrimental to cereals in the core wheat-growing

areas of Europe and North—-America.

- Investigations of possible impacts in Canada, Finland and Northern
USSR using climate data from the model by Hansen M et al, show
reduced yields of spring-sown crops such as wheat, barley and oats,

due to the increased moisture stress early in the growing period.

Impacts on agriculture would result in impacts on the Local community,
regional and national economies, in particular through changes in farm
income and profitability, changes in regional production costs, changes
in regional and national food production, changes in regional farm
income disparities, changes in regional economic activity and

employment.

D

Hansen J. et al (1983) : "Efficient Three-Dimensional Global Models for
Climate Studies : Models I and 11", Monthly Weather Review III, pp.
609-662.
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In conclusion it is not possible under the present state of knowledge to
give more than a tentative and qualitative description of possible
effects of climate changes on agriculture given the large uncertainties
about the regional shape and size of such changes and the lLack of
detailed research and studies on the Likely response of agricultural
systems in various regions of the world.

Urgent efforts are required to improve understanding of these aspects
both at global Level because of the potentially disruptive food security
gffects and at Community level because of the direct potential
socio=economic impacts.

19. Forest Ecosystess and Timber Production

It is worth noticing that the same general comment on the direct
potential effect of CO2 on vegetation made at the beginning of
paraaraph 18 applies here too.

Predicted impacts include the following :

« modification of botanical and zoological composition of natural
forest ecosystems;

. increase of forest decline in natural and manmade forest stands;

. modifications in forest productivity and forest management;

. disturbance of timber- and woodproducts markets and trade;

. danger of extinction of certain forest tree species and local
ecotypes with a limited geographical distribution and by this a
reduction of global genetic variability of forests.

20. Human Health Impacts

1t should also be mentioned that a global warming could also have
impacts for human health. It could in particular :

. possibly enable some diseases which require warm year-round
temperatures to survive at higher latitudes;
. cause more frequent famines and shortages of food supplies (extreme

events);
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Expansion of tropical climates and concurrent expansion of the range of

tropical diseases would mostly affect developing countries that already

face health problems.

Ecology and Fisheries Iampacts

The

The

following potential ecological impacts are worth mentioning :

impacts on less managed ecosystems;

impacts on marine ecosystems;

multiple stresses on some species which could become extinct,
resulting in a significant decline in biodiversity;

impact on wildlife reserves (the impact would depend on whether the
reserve's boundaries encompass areas to which plants and animals

could migrate).

Ltevel of impact would depend on the rate of change in climate and

thus the time allowed for acclimatisation and ecological species shifts.

Finally it is worth mentioning that since the ocean and atmosphere are

coupled, both the distribution and abundance of fishery resources are

capable of being modified by climate.

However, it is controversial how much observed changes in particular

fishery stocks are due to climate and other natural causes or to

overfishing.

I1. THE INTERNATIONAL FRAMEWORK AND PERSPECTIVES

Introduction

Y]

Le r6le joué par certains gaz présents dans L'atmosphére dans les

équilibres thermiques de La terre était connu dans ses grandes lignes

déjad vers La moitié du siécle dernier (Tyndall, 1863; Arrhenius, 1896;
Chamberlin, 1899).

Les premiéres mesures systématiques de la concentration du CO2 par un

réseau mondial ont toutefois démarré seulgment en 1958.
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Depuis lors L'augmentation observée de cette concentration a poussé les
milieux scientifiques 3@ entreprendre et 3 intensifier la recherche sur
tous les aspects de L'effet serre.

Ce n'est toutefois que trés récemment que ce sujet a commencé & faire
L'objet de L'attention des responsables politiques.

Les problémes bien connus' concernant La couche d'ozone qui ont entrafiné
des négociations internationales et des décisions politiques ont en
effet porté L'attention de ces responsables politiques sur les risques
globaux Liés aux modifications de notre atmosphére causées par L'action
de L'homme et sur la necessité de préparer les réponses concrétes a
donner aux indications scientifiques de plus en plus inquiétantes

concernant L'éventualité de modifications du climat.

As a consequence, the following recent events have marked an important

evolution in attitudes towards the greenhouse issue :

. the "villach” conference (Villach—Austria, 9-15 October 1985);

. the European Parliament resolution on heasures to counteract CO2
rising concentrations (September 1985)

. The EEC Symposium on 'c02 and other greenhouse gases®™ (Brussels,
2-5 November 1986);

. The Workshops on "Developing policies for responding to climatic
change® (Villach-Austria, 28 September-2 October 1987 and
Bellagio-Italy, 9-13 November 1987); |

. The Brundtland Commission's report

. The World Conference on "The changing atmosphere®™ (Toronto, 27-30 June
1988).

The last event is of particular importance for future development and

its outcome is presented in the next paragraph.

petails about the other events mentioned above are given in the Annex to

this document.

The vorld conference on "The changing atmosphere, implications for global

security® - Toronto, 27-30 june 1988
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This high Level conference has been organized at the initiative of the

Canadian government to follow-up some of the conclusions and

recommendations of the Brundtland commission report.

More than 300 scientists and policy makers from 48 countries, United

Nations organizations, other international bodies and non-governmental

organizations participated in the sessions.

0f the conference conclusions and recommendations, the following seem

most important and are therefore reproduced in full :

"~ Humanity is conducting an enormous, unintended, globally pervasive

~

experiment whose ultimate consequences could be second only to a
global nuclear war. The Earth's atmosphere is being changed at an
unprecedented rate by pollutants resulting from human activities,
inefficient and wasteful fossil fuel use and the effects of rapid
population growth in many regions. These changes represent a major
threat to international security and are already having harmful

consequences over many parts of the globe.

Far-reaching impacts will be caused by global warming and sea level
rise, which are becoming increasingly evident as a result of
continued growth in atmospheric concentrations of carbon dioxide and
other greenhouse gases. The best'predictions available indicate
potentially severe economic and social dislocation for present and
future generations, which will worsen international tensions and
increase the risk of conflicts among and within nations. It is

imperative to act now."

The following immediate actions are recommended :

"A. Actions by Governments and Industry

- Ratify the Montreal Protocol on Substances that Deplete the Ozone

Layer. The Protocol should be revised in 1990 to ensure nearly
complete elimination of the emissions of fully halogenated CFCs by
the year 2000. Additional measures to limit other ozone-destroying
halocarbons should be considered.
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-~ Set energy policies to reduce the emissions of CO2 and other trace
gases in order to reduce the risks of future global warming.
Stabilizing the atmospheric concentrations of CO2 is an imperative
goal. It is currently estimated to require reductions of more than
50 percent from present emissions levels. Energy research and
developmental budgets must be massively directed to energy options
which would eliminate or greatly reduce CO2 emissions and to studies
undertaken to further refine the target reductions.

= Reduce CO2 emissions by approximately 20 percent of 1988 Levels by
the year 2005 as an initial global goal. Clearly, the
industrialized nations have a responsibility to lead the way, both
through their national energy policies and their bilateral and
multilateral assistance arrangements. About one-half of this
reduction would be sought from energy efficiency and other
conservation measures. The other half should be effected by

modifications in supplies.

= Set targets for energy efficiency improvements that are directly
related to reductions in CO2 and other greenhouse gases. A
challenging target would be to achieve the 10 percent energy
efficiency improvements by 2005. Improving energy efficiency is not
precisely the same as reducing total carbon emissions and the
detailed policies will not all be familiar ones. A detailed study
of the systems implications of this target should be made. Equally,
targets for energy supply should also be directly related to
reductions in CO2 and other greenhouse gases. As with efficiency, a
challenging target would again be to achieve the 10 percent energy
supply improvements by 2005. A detailed study of the systems
implications of this target should also be made. The contributions
to achieving this goal will vary from region to region; some
countries have already demonstrated a capability for increasing
efficiency by more than 2 percent a year for over a decade.

- Apart from efficiency measures, the desired reduction will require
(i) switching to lower CO2 emittaing fuels, (ii) reviewing
strategies for the implementation of renewable energy especially
advanced biomass conversion technologies; (iii) revisiting the
nuclear power option, which lost credibility because of problems
related to nuclear safety, radioactive wastes, and nuclear weapons
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proliferation. If these problems can be solved, through improved
engineering designs and institutional arrangements, nuclear power
could have a role to play in lowering CO2 emissions.

Negotiate now on ways to achieve the above-mentioned reductions.

Initiate management systems in order to encourage, review and

approve major new projects for energy efficiency,

Vigorously apply existing technologies, in addition to gains made
through reduction of fossil fuel combustion, to reduce (i) emissions
of acidifying substances to reach the critical load that the
environment can bear; (ii) substances which are precursors of

tropospheric ozone; (iii) other non-CO2 greenhouse gases.
Label products to atlow consumers to judge the extent and nature of

the atmospheric contamination that arises from the manufacture and

use of the product.

Action by Member Governments of the United Nations,

Non-Governmental Organizations and Relevant International Bodies.

Initiate the development of a comprehensive global convention as a
framework for protocols on the protection of the atmosphere. The
convention should emphasize such key elements as the free

" international exchange of information and support of research and

monitoring, and should provide a framework for specific protocols
for addressing particular issues, taking into account existing
international law. This should be vigorously pursued at the
International Workshop on Law and Policy to be held in Ottawa early
in 1989, the high-level political‘conference on Climate Change in
the Netherlands in the Fall, 1989, the World Energy Conference in
Canada in 1989 and the Second World Climate Conference, Geneva, June
1990, with a view to having the principles and components of such a
convention ready for consideration at the inter-governmental
Conference on Sustainable Development in 1992. These activities
should in no way impede simultaneous nationél, bilateral and
regional actions and agreements to deal with specifig problems such
as acidification and greenhouse gas emissions,.
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- Establish a World Atmosphere Fund, financed in part by a Levy on
fossil fuel consumption of industrialized countries, to mobilize a
substantial part of the resources needed for implementation of the
Action Plan for the Protection of the Atmosphere.

= Support the work of the Inter-governmental Panel on Climate Change
to conduct continuing assessments of scientific results and initiate
government—-to-government discussion of responses and strategies.

- Devote increasing resources to research and monitoring efforts
within the World Climate Programme, the International Geosphere
Biosphere Programme and Human Response to Global Change Programme.
It is particularly important to understand how climate changes on a
regional scale are related to an overall global change of climate.
Emphasis shouls also be placed on better determining the role of
oceans and global heat transport and the flux of greenhouse gases.

- Increase significantly the funding for research, development and
transfer of information on renewable energy, if necessary by the
establishment of additional and bridging programmes; extend
technology transfer with particular emphasis on the needs of the
developing countries; and upgrade efforts to meet obligations for
the development and transfer of technology embodied in existing

agreements.

- Expand funding for more extensive technology transfer and technical

cooperation projects in coastal zone protection and management.

- Reduce deforestation and increase afforestation making use of
proposals such as that in the World Commission on Environment and
Development®™s (WCED) report, "Our Common Future®, including the
establishment of a trust fund to provide adequate incentives to
enable developing nations to manage their tropical forest resources

sustainably.

- pevelop and support technical cooperation projects to allow
developing nations to participate in international mitigation -
efforts, monitoring, research and analysis related to the changing

atmosphere.



- 38 -

- Ensure that this Conference Statement, the Working Groupe reports

and the full Proceedings of the World Conference, “"The Changing

Atmosphere : Implications for Global Security™ (to be published in

the Fall, 1988) are made available to all nations, to the

conferences mentioned under paragraph 26, and other future meetings

dealing with related issues.

- Increase funding to non-governmental organizations to allow the
establishment of environmental education programmes and public
awareness campaigns related to the changing atmosphere. Such
programmes would aim at sharpening perception of the issues, and
changing public values and behaviour with respect to the

environment.

- Allocate financial support for environmental education in primary
and secondary schools and universities. Consideration should be

given to establishing special groups in university departments for

addressing the crucial issues of global climate change.

Future possible developsents

24.

25.

A possible short-term outcome of the above mentioned international

activites is initiation, already in 1989, of the process for preparing a

comprehensive global convention on the protection of the atmosphere.

Limitations to the emissions of greenhouse gases would then be agreed by

specific protocols in the frame of such convention.

Next essential events on the way to that convention might probably be

- the international workshop on law and policy to be held in Ottawa

early in 1989;

- a high level political conference to be convened in the autumn 1989 by

the Netherlands Ministry of the Environment;
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- the Second World Climate Conference, Geneva, June 1990;

= the Intergovernmental Conference on sustainable Development in 1992
which could be the culminating event.

The substance of the convention mentioned under 24 above (and of
associated protocols) as far as the greenhouse issue is concerned could
probably consist in :

a) greenhouse gases emission reduction targets for developed countries;

b) new development aid schemes to help developing countries to Limit the
increase of their greenhouse gases emissions by use of appropriate
technologies and to reverse deforestation trends;

¢) a new impetus to scientific and technical international cooperation

on all the aspects relevant for the greenhouse issue.

Renegotiation of the Montreal Protocol on CFC's is a very likely short

term development.

Policy discussions on the way how to deal with the greenhouse effect
might be very complex because of the many far reaching and interrelated

~aspects of the issue.

‘G

In this respect, it is worth stressing the global, complex and
differentiated nature of the challenge put by the greenhouse issue.

This was well presented in the following statement at the Bellagio
(1987) workshop (see Annex) :

®_.. the participants emphasized the relationship between the issue of
climatic change, including policy responses to it, and a number of
other issues, above all in the field of environment and development.
This relationship underlines the importance of the differences in
jmpact by region, and hence by country, of climatic change and the
extent to which these differences affect the effort of the
international community in promoting sustainable development.
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The report of the Brundtland Commission has explained the
ramifications of these numerous interconnections. The significance
of the difference in regional impact should not, however, be allowed
to detract from the emphasis on the comunity as a whole in facing it.
Still less should it encourage any attempts to divide countries or
regions into “"winners™ or "losers™. This is not a "zero-sum™ game.
Unless action is taken, it could be a negative sum game of highly

uncertain proportions."

III. REVIEW OF POSSIBLE ACTIONS

Introduction

29. Preliminary indications from research results and the state of the
international debate call for urgent consideration of further action on

the greenhouse issue.

Such action, of which the following paragraphs give an overview, could

include :

=~ research;

- preventive measures (i.e. measures to curb greenhouse gases
emissions);

- adaptive measures (i.e. measures to adapt to climatic changes and
to their impacts if those seem likely to be unavoidable despite

preventive measures).
30. Policy measures may be classed into three groups :

(a) those which have to be taken at an international level and require
international agreement (e.g. reduction of CO2 emissions);

(b) those which may be taken at a European level (e.g. planning for
water resources, agricultural and forest planning) or in specific
countries e.g. through development aid programmes (conservation of
tropical forests, wetlands, coastal ecosystems, appropriate energy

policies, etc.);

-
-
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(c) those of an intermediate character (e.g. decisions on the energy mix

to be adopted, taking account of (a) and of particular European
conditions). '

The group to which any particular measure belongs may determine the time
necessary to its adoption and_require a proper approach.

Measures of an international character may ignore specific local
conditions; local measures cannot do so.

The above mentioned factors have to be taken into account in order to
correctly coordinate the policy decision timing and the research timing.
In fact this coordination is essential for two reasons :

(a) the uncertainties as regards the climate change and ifs impacts
increase with increasing spatial and temporal definition : the
ultimate answer one is expecting from scientific research js what
will happen, when, where. Now the "what™ becomes increasingly
uncertain as the range of the "when"™ and "where™ becomes smaller.
Yet such knowledge is vital for any planning which decision makers

could consider.
(b) in order to take policy decisions it is crucial to know

- which danger, when and where, one has to face and what
consequences upon the environment, the economy, the society at
Llarge are to be expected;

- how to implement at best the measures decided;

Therefore, the study of policy options and scientific research have to
go in parallel, and there must be a continuous feedback between the two.
only in this way can one avoid that decisions are unduly delayed or that
they are taken without taking fully into account research results.
Research itself should benefit from that interaction process, by being
continuously reoriented towards specific objectives and actual problems

and needs.
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Research activities

32.

33.

Already since 1980, the Commission of the European Communities is
carrying out a research programme in Climatology, whose main research
areas are concerned with the study of the evolution of climate in the
past, with climate modelling, with the man-induced climate change and
with the impacts that such change could have on European tand and water
resources. The symposium held in Brussels in November 1986 (Annex B)
was organised in the frame of this programme and was meant to provide

the scientific consensus available at that date.

Research is being focussed especially on the climatic effects of
areenhouse gases, and climatologically significant processes imperfectly
understood as yet, such as atmosphere-ocean interactions, the water
vapour-greenhouse feedback, the cloud feedback, aerosol and cloud
climatolooy, biospheric sources and sinks of trace gases, climatic
aspects of ozone changes and troposphere-stratosphere interactions, the

effects of glabal warming on the melting rate of ice shel.es.

In the near future the Climatology research programme of the Commission
will put a greater stress on the impacts which climate change could have

on important sectors of the European environment.
Such intensified research should concern in particular :

(1) The rise in sea level and its impacts on the European coasts
(prediction of future sea-level changes, the change in storm surge
risks for European coastal installations, the impacts on coastal

ecosystems and coastal land use).

(2) The impacts of a changing climate on European crops, forests, water
resources (bioclimatic shifts of crops and forests, changes in
productivity, the sensitivity of European crops to increased CO2 and
climate change, the impacts on surface and ground water supplies).

(3) The effects of the climate change as regards the progressive
aridification of the Mediterranean Europe (effects of climatic and
meteorological factors on soil degradation, the impact of
progressive drought on vegetation).
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(4) The occurrence and frequency of extreme events and their impacts
upon agriculture and industry (the impacts of the alternance of
droughts and heavy rainfall on European Land resources, the impacts
of meteorological extremes such as hail and frost on European
agriculture and industry).

(5) The melting of Alpine glaciers.

(6) The study of the social, economic and political factors conditioning
probable future emission rates of greenhouse gases, and likely to be
affected by any policy option that could be adopted.

(7) The study of socio-economic impacts, in particular in the Community,
due to climatic changes, for the various relevant aspects, such as
consequences for agriculture, consequences for costline regions of

the sea level rise, etc.

Such research should be supplemented by a sound monitoring of
atmospheric and oceanic conditions. International agreements should
allow to place instrumentation where it is needed and to have access to
space based monitoring systems. A vital component of a monitoring
programme is the utilisation of space technology to understand the
processes which control the earth's climate system and its sensitivity

to natural and man-induced changes.

Environmental constraints, especially the reduction of air pollution,
call for a balanced pursuit of environmental and energy objectives.

As far as CO2 is concerned, the objective can also be achieved through
progress in the development and availability of techniques, processes
and products allowing rational use of energy and the efficient and
economic use of renewable energy sources and by safe nuclear energy.

These considerations provide ample justification for a specific energy
R&D programme in the fields of renewable energies, rational use of

energy and safe nuclear technology which will ensure continuity of the
progress made since 1975 and guarantee that optimum benefits be gained

from the new energy technologies developed so far.
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Elimination of CO2 at the source could eventually become a new domain of
resarch. No economically or technically feasible technologies are yet
available.

New directions for research in this field should be explored.

Moreover, the management of the C02 problem implies both the definition
of global reduction objectives and the implementation of these
objectives. The first aspect of the problem requires to determine by
how much the emissions will need to be reduced and the pace of that
reduction. The implementation action will have to determine the
economic activities that will bear the major part of this reduction, the
atlocation of this reduction among the different actors and the
institutional approaches to arrive at these objectives.

System Analysis ‘can, in principle, provide the adequate basis for
Llooking at these questions. Energy-Environment models give ‘the

possibility of finding efficient ways of achieving emission goals;
‘Climate models are there to assess the impact of emissions on the
environment and to help construct scenarios of adaptive measures;
‘Energy-economy models allow to compute the impact on the economic

systems of the costs incurred by the reduction of emissions.

The models developed in ‘the System Analysis Community research programme
should be adapted and used in the direction defined above for analysing

‘energy related C0, emissions reduction measures and programmes.

2
The aim of such research would be to evaluate the feasibility ‘and the
‘costs of various reduction objectives as well as 'to assess their impact

‘oh the energy and economy sectors.

‘Preventive action (greenhouse gases emission reduction)

7. ‘Preventive action is any action aiming at curbing the expected increase

‘in greenhouse gases atmospheric concentrations.

‘This ‘could ‘mean aiming first at reducing the rate of increase of those
“concentrations and in the longer term at stabilizing them. Reduction of
‘greenhouse gases concentrations does not seem at this stage a realistic

‘objective but could be a very long term goal.
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The only way at hand to control future trends of greenhouse gases .
concentrations is limiting man-made emissions including, in case of CO2
reversing the present trend of deforestation in tropical reg1ons.5

Preventative act1on is further discussed with reference to the most
relevant greenhouse gases here below.

Carbon dioxide kcoz) emissions

As shown in paragraph & of chapter I, CO2 emissions are mostly doe to
fossil fuels burning and forest wood burning or forest biomass
decompos1t1on.‘f' :
Preventive action could therefore include measures to be taken 1n the
energy sector'(1nclud1no energy for industry and transportation) and in
the forestry and aar1cultural sectors as far as action in these sectors

could help to preserve forests.

A tentative List of actions aiming at €0, emissions reduction uhieh?

could be studied'might include :

nem1ss1ons, as listed below.

could curb C0
0f course hot@atﬁ*those measures are equally efficient or -

cost-effect1ve and one should make a clear distinction betueen ‘the

physical potent1al of CO2 emission reduction of a given measure and

its economic v1ab1l1ty. %
The following technical measures, which are listed without anj3‘

ranking or pr1or1ty, may prov1de ways to reduce CO2 emissions from
ifuels :

o I
l 4

carbon-baseﬁ

a. Energy

Eﬁ*ﬁcirncy

- 1mproving the eff1c1ency of energy demand (e.g. more eff1c1ent
Light bﬁlbs, better insulation, more efficient cars, electron1c

regulat1ons, etc.);
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- improving the efficiency of energy supply (e.g. cogeneration,
introduction of combined cycle possibly integrated with

high-temperature nuclear reactors, develoment of MHD, etc.);
b. Energy Supply -

= fuel switching to less CO2 emitting fuels (the relation of CO2
emitted quantities with regard to a unit of energy produce for
the combustion of lignite, hard coal, oil and natural gas is as
follows : 121, 100, 88, 58);

- increased use of non carbon based renewable energies (pe. solar,
windpower, hydro, geothermat, photovoltaics);

- increased use of nuclear power.
¢. Biotic sources

- Use biomass for energy purposes (such as wood for heating or
cooking in developing countries) in a sustainable way so that

the CO2 atmospheric balance is not affected significantly;
d. CO2 technology abatement

= Although at present no economically or technically feasible
technologies seem to be available, this possibility should not

be excluded for the future.
e. Long-term development

=~ Introduction of non-carbon based energy systems in their various
forms combined with electricity and hydrogen as secondary energy

carriers.

Anx policy decision aiming at reducing CO2 emissions in the energy
sector should be carefully examined taking fully into account the
specific objectives and constraints existing at international,
community and national Level in this sector. On the other hand, any
future decision in the field of energy policy should take into
account the problem of potential climate changes Linked to the

greenhouse effect.
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Systgm analysis models have been extensively used in the past for
exploring consequences of economic-energy-environmental related
measures and the use of such analytical models may provide
information on the feasibility of measures to achieve CO2 reduction
goals. Scenarios analysis can complete such information and identify
technologies which have a good chance of contributing to that
objective and hence should deserve more attention.

Measures related to forestry and natural ecosystems

a. Conserve forest resources

- promote appropriate agricultural practices and organization in
developing countries to avoid that agricultural Land demand
cause further deforestation;

- assist developing countries to improve their ability to manage
forests in a manner that ensures that they are exploited on a
sustainable basis;

"= peinforce prevention and fighting of forest fires;

- promote actions to monitor and restore declining forests;

- provide alternatives to and improve the efficiency of the

utilisation of fuel-wood for cooking in developing countries.
b. Promote afforestation

- jncrease reafforestation efforts notably in subtropical and

tropical regions;
- promote agroforestry, especially in developing countries.

c. Natural ecosystem protection

- promote the conservation of ecosystems directly or indirectly

relevant for the global carbon cycle.
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CFCs emissions
Possible preventative actions are :

a. Constrain use
b. Constrain production
c. Recapture and recycte or destroy

CHA, NZO emissions
Actions which could be considered are :

a. Minimize CH4 losses in extraction, transport and use of natural gas.

b. Minimize CHA losses from landfills.

¢t. Minimize N20 emission from fossil fuels burning.

d. Study possible improvements in livestocks management, rice
cultivation and lagoons management, aiming at reducing CH4 release.

e. Study possible improved fertilizing management practices to reduce

N,0 release from nitrogen fertilizers use.

2
The possible use of mechanisms such as taxation of products that cause
greenhouse gas emissions or of emissions themselves where this is
feasible, could be considered to stimulate or complement technology

measures.

Planned adaptation

43,

‘Planned adaptation involves taking account of potential greenhouse

impacts in long-term planning, most likely at the regional and national
levels.

Consideration of such measures in long term planning becomes necessary
if it is believed ‘that :

= impacts are likely to occur which society will not be able to adjust

to in the short ‘term;

= implementation of preventative measures is unlikely to be sufficiently

effective 'in time (e.g. even if emission controls were implemented
‘now, it is possible that significant impacts will .occur due ‘to the
atmospheric warming to which we are ‘already committed).
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At this stage it is not possible to cover, even in qualitative and
simple way, all the adaptive measures which could be worth considering
in relation to the various potential impacts of the greenhouse effect.
However, it is worth giving some indications concerning potential

measures for possible sea-level rise and for impacts on agriculture.

Possible adaptation measures concerning sea level rise could include :

= Sea walls/flood barriers.

National flood insurance programmes.

Construction of reservoirs (to combat increased salinity).
= Abandonment of developed regions in low lying areas.
- Other relocation of populations away from vulnerable sites.

~ Protection of coastal ecosystems.

Examples of measures which could be considered in order to adapt to
impacts on agriculture are :

- More efficient use of fertilisers.

= Changes of lLand use to optimise and to stabilize production;

= Changes of policy to maintain national food security;

- Changes to policies supporting Land management, such as soil erosion

control, water management, etc.

Cooperation with developingﬁcountries

46.

ALL the above measures, both as regards preventive action and as regards
planned adaptation, should also be developed to take into account the
needs of the developing countries, and how the Community's development
aid policy can contribute towards the prevention and the adaptation of

the greenhouse effect. 1In particular :

a) by enhancing the type of projects that can actively contribute to
prevention such as those which are directed at reducing
deforestation, conserving wetlands, coastal ecosystems and the

genetic diversity or arid ecosystems;
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by taking into account the consequences of the greenhouse effect in
medium-term project planning (e.g. agricultural programmes, livestock
programmes, fisheries and any projects related to long-term
investments on lowlands which may be affected by the forecasted

increase of ocean level);

by ensuring that base line data being gathered for the purpose of
implementing development projects be made accessible to the Community

research programme on the greenhouse effect.
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IV. CONCLUSIONS OF THE COMMISSION

47. The Community should implement fully the Vienna Convention for the

protection of the ozone layer and the Montreal Protocol on substances
that deplete the ozone layer. This will involve the adoption and
application by all Member states of the proposed Council Decision,
Regulation and Resolution agreed to by the Council on 16 June 1988.

48.  The Community should participate actively in the efforts toward
renegotiation by 1990 of the Montreal Protocol on substances that

deplete the ozone layer. The Protocol should be revised so that the
CFC's emissions could be almost totally eliminated by the year 2000 as
recommended by the Toronto conference.

49, The Commmunity should welcome initiation of discussions on the

possibilities of an international agreement for the future protection of

the atmosphere. It should be prepared to give an important contribution

to the preparation and negotiation of such an agreement which might
include the establishment of specific targets for Limiting emissions of
greenhose gases as well as definition of emission reduction measures and

programmes.

S0. Therefore, the Commission will take the initiative to launch a

substantial policy-options study programme to evaluate the feasibility,

costs and likely results of possible measures to Limit greenhouse gases
emissions. Results of such programme would give useful inputs to the

international debate on the issue.
The main areas of such programme should be :

- jidentification and technical assessment of measures and technologies
in various relevant fields capable to reduce greenhouse gases

emissions;

~ analysis of economic, industrial, energy, social and institutional

jmplications and impacts of the above mentioned possible measures

and technologies;

- structuring and evaluating policy scenarios referred in particular

to possible strategic targets for CO2 emission ceilings.
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A reliable greenhouse gases emission inventory would be needed in
this frame.

The focus of the exercise should be on Europe in a first instance.

- establishing a decision analysis framework in order to Link
probabilistically policy options and their likely results an
benefits.

- jdentifying and evaluating adaptive policies to cope with
unavoidable effects under the different scenarios resulting from the

decision analysis exercise.

The Commission has developed several energy-economy and
energy-environment models and those models and the experience gained in
policy analyses of energy-environment interactions should be fully

exploited when starting new work on the greenhouse issue.

The above mentioned work programme should be closely link.d to the
research and development activities on relevant subjects such as
climatology and eneragy.

Moreover a framework should be created to allow systematic exchange of

views and rapid feedbacks among scientists and policy makers.

The greenhouse effect is a global problem, the Community should
therefore play an important part in the definition of a global policy,

involving in particular developing countries, towards a sustainable

development.

Community work on the greenhouse issue should be structured and
scheduled so to allow synergism and collaboration with international
organizations and third countries. In particular the Commission work
programme should fully take account of parallel activities in the frame
of the panel on climate change of WMO/UNEP and of OECD and IEA.

The Community and its Member States should by now take into account in
their policy decisions (related to energy or other sectors relevant to

the issue) the problem of potential climate changes Linked to the
greenhouse effect.
Early consideration of such issue could avoid higher costs in future.
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Moreover the Commission will take urgent action to reinforce and expand

efforts in the field of energy savings, energy efficiency improvement,

‘development of new energy sources, use of safe nuclear technology. The

~ accelerated development and promotion of innovative commercial-scale

technologies in these fields should be given high priority.

There is no doubt that such action is justified because of both energy

“- and environmental requirements, independent of uncertainties on some

scientific aspects of the greenhouse issue.

0f special importance would be the possibility to quantify energy

- efficiency improvements in terms of CO2 reductions.

~ The Community should sustain vigorous research programmes on all the

relevant aspects of the greenhouse issue and should promote new energy

technologies having the potential to limit CO2 emissions..

Activities should be reinforced and expanded in the frame of existing

cooperation agreements of the EC with mediterranean countries with the

“aim both of promoting sustainable deveiopment in those countries and of

helping them to prevent likely impacts of the greenhouse issue on their

environment.

"The Commission will also prepare urgent action in the field of aid to

developing countries both as regards preventive and as regards

acaptation measures.
In particular :

-~ An attempt should be made to classify and map geographical areas
which are particularly vulnerable to the greenhouse effect (such as,
for instance, islands whose mean altitude above sea level is
precariously low, coastal states, etc. Such maping would form a
reference basis against which policies could be evaluated. It would
certainly be a first step towards adapting policy as regards aid to

developing countries.

- The greenhouse effect should as much as possible be taken into
account in considering the feasibility of major projects such as,
for instance, dams, agricultural projects which involve major
modifications to the environment and in being particularly cautious

in evaluating any project which may have a negative input on
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tropical forests, wetlands, coastal ecosystems or mountain
ecosystems. Instruments should be developed to assess the long-term
sensitivity of development projects to the greenhouse effect.
Preparedness against natural disaster also at some stage have to be
increased, in respect of the type of calamities which the greenhouse
effect may make more likely. (For example the strength of tropical
storms which is expected to increase.) In preparing national
regional conservation strategies one should ensure that adequate

account is taken of the greenhouse effect.

In parallel to the work needed to evaluate possible policy options,
existing research programmes should be strenghten to better understand
the potential impacts of the greenhouse effect on European regions.

These programmes should consider both the physical and the

socio-economic direct and indirect impacts.

In this frame the risks for the coastline regions of the Community
related to possible sea level rise should be assessed so that
information useful for land use planning is available to developers and

competent authorities.

Finally, the Commission will set up a Committee to exchange information
on all the aspects of the greenhouse issue. Member States and the

Commission should be represented in this Committee.
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ANNEX

Recent major events on the greenhouse issue
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A. The "VILLACH" Conference (International conference on the assessment and
the rate of €O, and of other greenhouse gases in climate variations and
associated impacts (Villach - Austria, 9-15 October 1985))

This conference was jointly convened by UNEP, WMO and ICSU with
participation of scientists from twenty nine developed and developing

countries.

The following sentences appear in the statement adopted by this

conference :

"Many important economic and social decisions are being made today on
long-term projects ~ major water resource management activities such
as irrigation and hydro-power; drought relief; agricultural land use;
structural designs and coastal engineering projects; and energy
planning = all based on the assumption that past climat’c data,
without modification, are a reliable guide to the future. This is no
longer a good assumption since the increasing concentrations of
greenhouse gases are expected to cause a significant warming of the

global climate in the next century.®

"while some warming of climate now appears inevitable due to past
actions, the rate and degree of future warming could be profoundly
affected by governmental policies on energy conservation, use of
fossil fuels, and the emission of some greenhouse gases.”

"Based on evidence of effects of past climatic changes, there is
Little doubt that a future change in climate of the order of
magnitude obtained from climate models for a doubling of the
atmospheric CO2 concentration could have profound effects on global

ecosystems, agriculture, water resources and sea ice."
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"Governments and regional inter-governmental organizations should take
into account the results of this assessment (Villach 1985) in their
policies on social and economic development, environmental

programmes, and control of emissions of radiatively active gases.”

"Public information efforts should be increased by international
agencies and governments on the issues of greenhouse gases, climate

change and sea level, including wide distribution of the documents of
this Conference (villach 1985)."

"Major uncertainties remain in predictions of changes in global and
regional precipitation and temperature patterns. Ecosystem responses

" are also imperfectly known. Nevertheless, the understanding of the
greenhouse question is sufficiently developed that scientists and
policy-makers should begin an active collaboration to explore the
effectiveness of alternative policies and adjustments. Efforts

should be made to design methods necessary for such collaboration.”

B. The EEC Symposium on "C02 and other greenhouse gases : climatic and

associated impacts (Brussels, 3-5 Noveamber 1986)

Upon the initjative of Dr. K.H. Narjes, Vice-President of the Commission
of European Communities, a Symposium organised by the CEC, DG XII, was
held in Brussels from 3 - 5 November 1986. 1t was attended by about 60
leading European and US scientists, who reviewed the whole issue of the
climate change that will take place as a consequence of the accummulation
of the atmotspheric CO2 and other greenhouse gases.

Further to the conclusions on the scientific aspects of the greenhouse
jssue, mentioned in the relevant sections of this document, the following

recommendations were presented as a conclusion of this Symposium :

"~ The time has come for taking a decisive step toward converting the
dialogue between scientists and decision makers from a remote,
intermittent and casual reading of reports of the other party to a

closer and more interactive exchange of views.
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-~ It is recommended that a means be established for obtaining the
necessary exchange of information between policy analysts, decision

makers and the scientific community involved in the issue.™

€. The workshops on 'Developing policies for respondiqg to climatic changg:
(villach = Austria, 28 September—2 October 1987 and Bellagio - Italy,
9-13 Novesber 1987)

These meetings were called following the scientific consensus reached at
the villach conference in order to "start policy analysis to identify the
widest possible range of social responses for limiting or adapting to

climatic changes®™.

Apart from the statement mentioned iR paragraph 28 of this document, the

following conclusions/recommendations were presented :

"Immediate steps to limit greenhouse gas emissions

(1) Ozone Protocol Immediate approval and implementation of the
Protocol on Substances that Deplete the Ozone Layer (thereby reducing
CFC emissions): Recommend that it be ratified urgently and that
after expedited scientific review the parties consider acceleration
of the schedule for reductions in CFCs and eventual elimination of

emissions not only for ozone layer protection but particularly for

greenhouse gas limitation.

(2) Energy Policies |

Governments should immediately begin to reexamine their long-term
energy strategies with the goals of achieving high end-use
efficiency, reducing multiple forms of air pollution and reducing CO2
emissions. Research and development on alternative (non-fossil)

energy systems must be greatly intensified.

(3) beforestation Policies

Recommend support for increased measures to reduce deforestation,
e.g. locally appropriate actions along the lines of the Tropical
Forest Action Plan, 1987. Such measures are currently necessary
because of the effects of tropical deforestation on agriculture,
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energy, soil erosion, flooding and drought, etc. The contribution of
deforestation to greenhouse gas induced climatic change is a powerful
additional reason for measures to reduce deforestation.

4

(4) Other Trace Gases

Measures should be taken to avoid industrial and societal actions in
the future which unduly contribute to emissions of greenhouse gases
to the atmosphere. Examples include landfills that emit methane; N
reduction strategies; agricultural\practices, etc.

20

Immediate steps to Limit the impact of sea~level rise

(5) River and Coastal Zone Policies

International unions of geographic, coastal and geodetic and soil
sciences and/or government agencies should develop maps to identify
coastal areas vulnerable to sea-level rise, river regulation and
intensifying land-use. Planning for large new industrial, tourist
and urban installations near the sea should allow for the risks of

possible sea-level rise.

Immediate steps to improve understanding of the greenhouse effect and

options for dealing with it

(6) Management tools

Policy and scientific research should investigate further the utility
of particular goals as management tools. An environmental goal
expressed in terms of a rate of change of temperature or sea-level is
easy to relate to observed historic rates of change. Such an
environmental goal is related to the ambient concentration of
greenhouse gases (expressed in terms of COZ' equivalence) and thus to
the emissions and for each of these, regulatory targets can be set in

line with the Long~term environmental goal.
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(7) Monitoring

The problem of significant climate warming may call for a
considerable increase in existing available monitoring activities,
both with regard to global climate and its variability and sea-level
changes, atmospheric chemistry and rainfall chemistry, as well as the

consequences for the environment of any significant warming.

It is therefore recommended that WMO/WCP (World Meteorological

Organization / World Climate Programme) and UNEP/GEMS (Unite Nations

Environment Programme / Global Environmental Monitoring System) carry

out a joint study of :

- what new climate observing system activites are required for
monitoring the changing climate;

- what activities are required for monitoring the consequences of the

changing climate.

The I0C through the Global Sea Level Observing System s-ould give
urgent attention to strengthening the monitoring of sea-level changes

worldwide.

(8) Research
ICSU, UNEP and WMO jointly support the World Climate Programme (WCP),
which is the focus for the further study of both basic research

issues concerning global climatic change and questions about climatic
impact. The World Climate Research Programme (WCRP) is an important
component of the WCP, as the assessment of possible or Likely future
climatic changes rests on a comprehensive understanding of the global

climate system.

Similarly, the new research programme IGBP (International Geosphere
Biosphere Programme), initiated by ICSU, addresses the scientific
probtems that we are now confronting when trying to understand the
biological and geochemical interactions that contribute to future
climatic change and are of importance for understanding climatic

impacts.

Increased support for scientific research for both the WCRP and IGBP
should be given high priority."
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D. The Brundtland Cosmission's report

The World Commission on environment and Development has been created on
the basis of an UN General Assembly resolution in 1983 as an independent
body to formulate and present proposals and recommandations concerning
the critical environment and development problems with the aim of
promoting a sustainable development.

Its report was presented to the General Assembly of UN during its 42nd
Session in the fall of 1987.

This report asks for a urgent start of negotiating procedures to develop
international agreement on strategies to cope with the greenhouse issue.
It is suggested to consider :

"~ improved monitoring and assessment of the evolving phenomena;

= increased research to improve knowledge about the origins,
mechanisms, and effects of the phenoména;

- the development of internationally agreed policies for the reduction
of the causative gases; and

~ adoption of strategies needed to minimize damage and cope with the

climate changes and rising sea level."
The report also suggests that such negotiations should aim at an
international convention on ®"management policies for all

environmentally reactive chemicals released into the atmosphere®.

E. The European Parliament resolution

The European Parliament has adopted on 12th September 1986 the following
resolution on measures to counteract the rising concentration of CO2 in

the atmosphere :

® The European Parliament

- having regard to the motion for a resolution tabled by Mr. Linkohr on
research and policy measures to counteract the rising concentration
of carbon dioxide in the atmosphere ('greenhouse effect') (Doc.

B2-1430/84).
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= having regard to the report of the Committee on Energy, Research and

AI

c.

D.

Technology and to the opinion of the Committee on the Environment,
Public Health and Consumer Protection (Doc. A2-68/86).

noting the growing scientific certainty that the earth's average
temperature s rising as a result of non-natural releases into the
atmosphere of carbon-dioxide and propellants from fossil-fuel
burning, intensive farming and industrial activities and
deforestation respectively.

noting that an increasing temperature build-up, which is greater at
the poles than at the equator, will bring about a shift in the
earth's climatic zones, resulting in radical and, in some cases,

disastrous changes in economic-activity patterns.

pointing out that the only scientifically established facts about
global temperature build-up are the scale thereof and thus the
number of years remaining until its effects become appcrent,
assuming no change in human-activity patterns.

pointing out the need to obtain essential scientific data on the
slow but perceptible changes in the environment of the world in
order to establish the extent of the changes taking place, and the
measures to be taken to avoid or reduce their unfavourable effects

and to exploit beneficial consequences.

Stresses that it is imperative to make more-reaching countermeasures
than those currently implemented to combat pollution, provided such
measures are directed at releases of both carbon dioxide and
propellants, since, contrary to earlier assumption, the latter are
just as significant a cause of temperature build-up as the former;

Calls upon the Commission, in future activities in the field of
agricultural, industrial and energy policy and in negotiations with
both national and internatiohal authorities, to put forward measures
with a view to a substantial reduction of harmful discharges, thus

benefiting the environment too;
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Emphasizes in this connection the automatic benefit to be gained
from Large-scale energy-saving and rational use of energy, possibly
in tandem with exploitation of cleaner energy sources and flue-gas
purification respectively;

Calls for a worldwide policy of reafforestation, for which the
Community should provide an example with its own forestry policy;

Calls for financial Community development policy measures to help
put an end to the deforestation of rain forests in Third World
countries;

Calls on the Council when drawing up the new framework programme for
research to allocate more resources to the area of climatology,
especially relating to changing temperature gradients including

ocean—atmosphere interaction;

Stresses that preventing pollution of the world's seas is an

essential requirement for climatic stability;

Recalls that it is incumbent upon the industrialized countries of
the Northern hemisphere, which are largely responsible for
jeopardizing climate, to ensure that the developing nations are
given access to the latest technological know=how;

Instructs its Members, in collaboration with the relevant scientific
quarters, to inform the public = and particularly the operators
directly responsible - about the implications of the human
activities in question, while explaining the need for effective

measures;

Instructs its committee responsible to include in their opinions a
climatic-impact assessment of future Community-level activities with

a view to reducing the current temperature build-up;

Instructs its President to forward this resolution and the report of

its committee to the Council and the Commission."
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Npdypaupa epyadl{ag Tng EmiTponAg
OXETIKA HE TNV avdluon twv emiloywy woltTixdg
YiQ TNy avTIRETUTION TWY KIvEUvuv fou ouvbéovtal

He To "paivépevo Bepuoxnmlou™

NEPIEXOMENO TOY NPOrPAMMATOL

Itdxog TOoUu mpoypdupatog autol elfval n avddeiEn Ttwv Sebouévuv mou xpeidlovial

‘yia va xaBoprotel o niBavédg pdro¢ Tne KoivdTnTag KOl TWV KPATUY HEAGY TNG

600V agopa Tov MPoddiopigud KAl TRV fipowdnon, oto xkatdhAnio Si1eBvécg whaicio,

TWV  METPWV frou  elvatl avaykal@ yig@ TRV AVTIPMETURION TWV  KivoUvuwy 10U

‘ouvbéovTal pE To patvopevo Bepuoxnmiou.

Npog 'To okomd autd To mapdv mpdypauua epyadiag  Sialaufdvel Ta axdacuBa
B8éuata:

A. BrapopYwon Twy ENIAOYWYV TMOAITIKAG Yid TNy NpOANYN/MEPLOPIOUS TWV EXTCUTYV
acpfuwv Beppoknniou.

6a kaboprorolv Ta uérp& fou XpeidZovrar yia va EmiTeuxBouv otpatnyikoi
nepropiopo!l Twv exmopmyv Twy Si1apdpuv aeplwv Bepuoknmiou., [ia xdBe aépto
‘Bepuoxnmiou, autd ouveRdYETAl Aentouepn EXTIUnon Twv S1adéoiyuv entloyuv
Yia Tn pEiwon Twv EXMOPTWY, TO Ef{nebo Tng pHE{wONG TWV EXTOTUV mou
‘guvemiIPepel KAEBe emiloyh, K&l Tn S2oun Twv- uéTpwv Twou ¥petdlovtal yia va
eniteuxBoly otpatnyIKEC MEIWOELIG. Ot SuvatdTnTeg MPOANYNG/NEP1OPIOUOY TWV
“exnounwyv Bg efeTaoBolv yia Toug akdhoubBoug TouE(G:



- nepaywyn evepyelac,

xaTavdeOn evepysiag (ouunepiAapBavouévng ™Tn¢ HEeETayopde),
- Brounxavixn wapaywyd,

- xpfion mpoldvTwy,

YEWPY IKEG Spadtne1dTNTEC.

8a  xpeiagtel pia  xatdAAnAn  npoodyyion dote va  AngSouv unoyn o1

1S1aiTepdTNTEG XWpdv A oudduv Xwpwv. Ei1Sikdtepa Ba xpelaoTe! va Ang8ouy
undyn ta akdAouBa anuela:

= 70 en{nedo oixovoulkAG avdnTuing,
= n Tpéxovda evepyetakh MON(TIKA,

- n vewypay(a.

EMINTWOEIC TWV EMIAOYUV Y1 TN HEIWON TWV EKTOMUTUV.,

01 ewihoyég pelwong TWV EXTOURWY fa e£ETACTOUY TPOKE IUEVOU va exTipundoly
Ta akdhouBa onuela:

- TEXVIKEC KOl frounxavIKée eminTWoelq,
= 6NUOCIOVOUIKEG Kl OIKOVOUIKEG ERINTWOEIC,

- woAiTiIKEG, BEOUIKEG KAl KOIVWVIKESG ENINTUOE!G. \

Anptoupyia tharciou avaluong Tuv aropdoewy.

6a 6nupioupynBe( éva miaicto tafivéunong Twv S1aBECiywv TAnpowopluv Yida
OAEG TI¢ MAEUpEC TOU walvopévou Bepuoxknmiou, katd TpéMov WOTE va xatadrel
duvatds o mpoobioplouds Twv evBexduevwy ogeiwv (and TAEUPAG HEiwong Tuwv
KIveUvYwY KA IPaTIK@Y WETABOAWY,  KAT.) mou avrTioTolxoUv Ot SiayopeTikég
ETINOYEC MONITIKAC. TO mMAaicio Ba hapBdvel urdyn :

- T1¢ Exmopnég xal Tn Hefwon Twv EKTOURUV,

- Tig eniﬂ7605|q Tng eV Adyw peiwong,

- 1a S1aBéci1ua entoTnuovikd Sebopéva yia TO eVOEXOHEVA OPEAN EVAAAGKT!KWV
ENEYXLV TWV EXTOUTWV. -
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To nhaloio Ba Siauoppwei Katd Tpdtov wOTE va  AapBAvVETAl  uRGwn n
afefaidTnTa mou agopd TIG EKUTOUNES, TNV ANOTEAEOHATIKATNTG Twv EXEY YUY,
TI¢ KMMATIKEC HETABOAEG XAl  Tig OUVEREIES, kat Ba cwiTpérer Ttov

ntpoodiopiopd Twv WiBavoTEPWY ANOTENEOHATWY TWwVv S1aYdpwy EVEPYEIUY,

To rnhaiglo Ba emiTpérer eniong TNy EeZértaon TWY ANOTEAEOUATWY  TWV

‘eniBpaduvtikwy  péTpuv., fAraypdpovtag Ti¢ PaoilkEG oUVIOTWVOEC  Tou

npofAfuaro¢ kat evron{Zovrag fagikég napauétpous aBeRaidTnrag  wou
ennpedlouv 010 ueyalutepo Babud Ta anoTeldopara, TO nhaiscio Ba unorekéoél
onpavtikd epyare{o yia tnv ofioldynon Ttuv pETPWY. KAl yia TRV ennxévamén
TWV  HEANOVTIKWY gpeuvwv. O  Bepehiwdou¢ onuaolag InTAWatTa mpo¢ AAYn

AMOYPACEWV .

. AErordynon  twv  evbexduevwv  BeTixkwv  anotTeleoudTtwy  Slagdpwv  emidoyuv

noAITIkAG pe tn Ponfera evédg nhaialou avdluong anROPdOEWV KAl KATdpT!on
gevap{uv via tav eEéMEn Tou KAUOTOG Kol TIg OXETIKEG ETIMTUOEIG we

anotéleoua Tng ulonolnons EMIAOYWY Yia TOV EAEYXO Twv EKUTOUTWV,

To whaidio Ba xpnoipomoinBei yia Tov npoobdiopiopd Twy  miBavdy
AMOTEAEOHGTWY TWV EVAAAOKTIKWY ERIAOYWY He(WONE TWV EXUTOUTWY, Kot TO
xpovobidypaupa eyappoyng Toug (oevdprad. Oa mpoobiopiler emniong Tig
OXETIKEG mM18avdTnTeg eniTEUENG BETIKWY ANOTENEOUGTWY .

Npoobiopiopde xat afioldynon Tuv UETPWV EQAPUOYAG MOU Xpe dlovrar oto
nhafoio  twv  Silapbpwv  cevaplwy  tou  éxouv  KarapTioTe! fdoet  rn¢

fponyouuevne napaypdypou A.

AkOUn KAl ME TNV EQAPUOYR MOAITIKAG ENEyXOU TWwy EKAOURWY, Tapapévouv
KIvéuvot mou ocuvbéovTal ME Ti¢ TOPEABOUOCEC KAl TIC MEANOVTIKEG EKUMOUMEQ
otnv atudogaipa. Ng ex TouTtou, Ba xpeiadgtrel va npocdiopioTouv pétpa
npocapuoyfg (Snh. uWéTtpa yia rTnv wpodtacl{a Twv avBpuwwv, Tng 1S1oxkTnolag
Kat TG yewpylac), yia TRV avripgetdmion Twv  Kivédvuv autuv.  Oa
ﬂpod6loplOTE(: n Extaon Kair  Ba évronlorodv YEWYPAWIKE o1 Racixol
napauévovTe kivouvol - kai Ba aEitoloynfoldv ol EMINTWOELIG and ﬂkeupd&
k8aToUg Kal YXpdvou amd tn AAYn Slagdpuv péTpuv mpooapupoyhs. Ta péTpa
npooapuoyd¢ Ba ypetadrolv LEpdpxnon, wote va efacyaliotel n peéyioTtn
buvath pelwon Twv napauevévTuy KivéUvuwy pe toug S1aBéoipoug mbpoug, Kal
WoTe n mpoooxn va emikevtpwle( oe Bacikog Topelg omoubaidrTnrag,
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I1. AENTOMEPHI KATAAQIQL APALTHPIOTHTON

H

vhonoinon Tou mwpoYPdupATOE auTol 0a anaitThoel METAEL dhhwv kar  Tig
akdhouBeg bpaoTtnpidTnTEG:

A. NpdBreyn exmoumv Kal ETLAOYEC Yia TN HEWAN TWY EXMTOUTWY.

...
—
—

Katdprion npoPAéyewv yia T1¢ exmounée xdBe aeplou Bepuoxnniou.
0t exnopnéq autédg mpémel va avoldovral (&) xatd mepioxn () avd

TONITIKEG, OTPATNYIKEG KAl OIKOVOM IKEC OMABEC.

0 xaBopiopd¢ napaydvtuv (ektd¢ Tng doknong EMéyxou) fou eivai Zuvatd
Va ENMNPEGOOUV TI¢ MENNOVTIKEG exmounéc. ExT(pnon Tou katd mdoc eivat

ni8avoi kat avdnTuEn evarlaxT iKWY Oevap{wv EKTOPTLV,

KaBopidudg Tuv StaBéoipwv emihoywv eMEYXOU TWV EXMOLMAV y:ix =d3e
adpio Bepuoknniou. EKTIUNOR TNG EKTAONG TWV EVOEXOUEVWV WELWCEL. ITO
thaicgio Tev Stapbpuv cevap{wy EKTOUTAC.

EKT{UNON TuV ERINTWOEWY TWV ETIAOYUV EAXEYXOU TWV EXTMOUTYV

i

AEroldynon Tng MPOKTIKOTATAG, TOU KAJTOUG KAl TOU XpovodlaypduuuaTos
EPAPUOYAG Yia KaBéva Tuv PETOWY TEPIOPIOPOU TWV EKTOUTWY,

EXT(UNON Twy KOUYWVIKLY KOl OIKOVOHIKWY EMINTWOEWY.
ExT(pnon Tuv ERIRTOOEWY and mAeupd¢ katavourg (@) O pEpOVWwUEvE(

XWpeg, (B) pevafy xwpwv, (y) uETAZU WOMITIKWY K&l OTPATAY KWV

oudduwv,

Bnpiloupyia  miaiofou  Yl&  Th oudtnuaronofnon  Twv  TANPOYOpIuv  nou

NPOKUTTOUV KATE Tn S1dpKELA TOU Tpoypduuatog epyaciag




To nhal{gio npinel

va (oL 1s PN NA TIG OQUVETRELEC TV EVAMNOKT LKWV HETPUYV,

oupREP LAGUBavOUEVEY TOU KAOTOUE KAt Twv EVEEXOMEVWY OGEAWY,

va wpofldhe: Ti¢ EMINTWOEIG and TR AjYn WETPUV 0 Siagcperixég
XPOVIKEC ETIACYES,

va mpofldAiet Tnv eyxkupdtnta niBavev anogpacewv (YIG Ti¢ OTpatry:<ég
eEXéyxou 1 TI¢ OTPATNYIKEG TwpooapuHoydg),  Aaufdvovrtag umdgn  TiC
afefaidtnteg daov agopd Tig mpofAEyei¢ kat Ta SlaBéadipa emiOThLGY I kd
Sebouéva,

va mpofldhlel Tnv TmEpaiTEPW EPEUVG TOU aRALTE{TAl yia@ TR OTRP EIn Twy

ANNTéwV anopdoswy.

AE1odAoynon Twv oTedftnyIkwv ENEYXOU TWV EXROUTWV

KaBoploude twv wifavwv Bevikwy anoveAeoudrtuwy fou 8a npoéxkuntav and
TIG oTpatny ! kég ehéyxou Tuv exknounuv. To épyo autrd Ba anaithsel wla
KOITIKA avaoxdnnon Tuv pnNXay opuy Tou OUVOEOUV T16§ OCUYKEVIDUGE!G
acplwv Bepuokntiwv pe Tnv whavnrt ikl Bépuavon, ue 181aiTepn avovopd
oe ouothiuaTa avddpaong, Ta xpovodiaypduparta KAl Ti§ ERINTUCE!G Yid
Ta MEPIYEpPEIard KAipaTta,

Me [Bdon tnv KpiTIKA QVaoKONnon, RfPOETOIHACIA MIAG EKTI{UNONG TWV
T16avOoTATLUY TWV EVAANAKTIKWY TPORAEYEWY KAl TwV EMINTWOEWV Toug,., H
epyadia auth mpénel va ouvortnuatonole( TIG ANOYELG TWY KUPIOTEPWY
EUTEIPOYVUPAVRWY KAl va ®plveEl Tn oxomipdTnTd TOU OUYKEKPIMEVOU

. xaBopiouyoly wiBavoThTuyv ‘nou va avrtavakhouv Tnv  afefatértnta  Twv
S1apdpuwv oevapluv.,

ill Me pdon T1i1¢ ﬂknpo@opltc autédg, ka1 Ti¢ mAnpoyopleg vyia Toug

NELI10PLOUOUE TWY exwopnwv (A) Ka! TI¢ enminTYcel¢ Toug (B), 7O
thaidio anopddewv mOU avayéperar oto onuelo [ Ba xpnotponoinbel vyia
va aZiohoynBoUv To K8aTO¢, Ta OYEAN Kal Ol AANEC EMINTUOEIG TV
EVOAAGKT 1KUYV EMIAOYWY ENYXOU TUY EKNOUTUV.
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E. AEioAdynon Tuv LETEWY TPOaapuovag

i

II1. KATEY®

Avaokowno:n TV ETIRTUWOEWY Twv  Srapdpuv eninébuy  Bdpuaveone orhv
urobopry ka1 Tov avewodiacud Tng Eupdnng o€ TPOPIUG' EVTORIONGE &hAwv
Baocikwv entnTwoEwv. AE1ONOYNON TWY ERINTUOEWY O GANEC MOMITIKES Kat
0 1XKOVOU (KEC OpdSEC XpPaTWV. '

Avagkdémnon Twv  EMLAOYWY  Yyi@ TRV  QVTIMETUTION Tuv  evlexduevwy
uetafoiwv (1)} otnv  Eupuwrn (mn.y. véeg XoANiépyeleg, dETARONA
MPAKT IKUV NEOYPAMUAT | OHOU KAT.).

Me (don Tnv aftodrdynon umd (B) xat To mAaigio nou avagépeTtai wmd
(M), extiunon Tou KOOTOUC Kal Tuv opeiwy and EVAANGKTIKE LéTpa
npooappoydc” exTiunon Twv fiBavoThtwy va anodeixBouv anotehecuatixd
T EV AOYWw UETPA TMPOOAPHOYAG, AauPavopévuv undyn Tuwv fpofiendpevey
EN ITTWOEWY .

YNTHPIEL FPAMMEL r'IA THN YAONOIHEH TOY NPOrPAMMATOL

A. KaTt
und

way

- T

K

-1
M

- T

d TNV EKTEANEON TOU MPOYPAUWATOG autou n EntTpomn Ba AABel fA\Apuwg
N TIg dANEC OXeTikEG SpaaTnpléTRTEG, TO00 OFE KOIVOTIKY 60C Xai OE
kéopia kA{paxa, dnwG:

o epeuvnTikd mpbdypappa EK yia Tnv KAIpaTtoAOYia@ Kai TOUg WYUOIKSUg
1véuvoug,

a anoTeréopata npdogatuv S1eBviv ouvebpluv (énwg To ouvébpio yia Tn

etafalduevn Atudovaipa, Topdvro, louviog '88),

nv opGba epyaclag UNEP/WMO yia tn petafiord Tou xA(patog,

KAT.

fipo
guy
6pa

¢ To okomd autd n EmiTponr Ba SnpioupyAcEl TO KATAAANAO mAaiGio
epyao(ag pe TOoUG apPUOSIoOUG OpYaviouoUg TOU gvéyxovtal Ot <Tét0:e¢
otnp1oTNTEG. ’



8. Efixoupodpevn ard tnv emiTpond nou avagépeTtar 010 dpBpo 1 Trg andeucn:,
n EmiTtpond Oa wraBopioel Tig Sdi1adikaoleq KAl TiI§ OUYKEKPLWEVEG ©3IcE: g
TOou €v Adyw mpoypdppaToq Epyaciag, kaBdg xat Ti¢ mAnpogoplec o Ga
nmpeénel va napdoyouv Ta kpdtn uéin.

01 apuddiot opyaviopo! Kai o1 KUBeEPVATIKEG UMNPEOIEC TWV KEATWY L: )iy

Ba ouvéeBoUv pe o npdypapua epyaciag uéow TNG QVWTEPW ENITEOMAC.

iv. Xponuotod6TNon Tou HpoYPAuUATOC

01 1opoL MOU UNOAOYICOVTaLI WC AVayKUiol yla TNV EYApUoyrn Tou
TPOYPAURATOG avépyovtat o€ 6 exat. ECU.



IxéSi0

YAy ioua tou TupBouliou yta To gaivéuevo Bepuoknmiou xat _
tTnv Koivétnta :

To ZupBolAio Twv Eupumaikiv KotvoThtuv,

'Exovrag umdyn :

™ ouvBhkn yia Tnv i6puon Tng Eupuwnaikhc OikovopikAc KotvdTnrac,

T0 0x€610 Ynyiopatoc mou uméBale n Emitpond,
EKTipOvTOg 2

0Tt n ouvBAkn yia tnv i6puon Tng Eupumaikhg OtxovopikAc KotvoTntag, Omwe
TporonotfRBnke and tnv Eviaia Evpwmaikf MpdEn mpoBAéne: tn Siapdpywon kal
€QAPUOYA MIAC KOIVOTIKAG TOAITIKAC yia To nepiffahlov kat 6ti n i6ia n
ouvBAkn mpoflAEéretr emiong 6Tt kard tnv enefepyacia Tng Spdonc TnC oTov
topéa autodv, n Koivotnta AapBdvet undyn ta S1aB8€01pa ERIOTAMOVIKE KAt
TEXVIKE 6e60UEVA KAl TO TAEOVEKTAMATA KOt T1¢ EMIBAPUVOELC MOU URNOPOUV

va mpokUgouv and Tn Opdon f tnv aroudia Spdong,

6Tt 1o napbdv PHYPIOUA avTavaKAG TI¢ OkEPeEL¢ mou OratundBnkav ato YAPtL-—
oua tnc 19nc OktwBpiou 1987 oxetikd pe To mpdypaupa Spdong twv Eupuw-
nmaikbv KotvotATtwv oc Bépata mepifdirovroc (1) 6nhadh and TR okomiud-
TnTAa TNG avainync 6pdonc oe katdiAnio enimedo ka1 TNV avdykn ocuvtovi-
opod Tuv Spaotnplothtuy o S1eBvég eninebo, fnc otdduiong Twv TAEove-
KTNMETWV KAt ENIRApUVOEWY TWV PENETOUEVWV EVEPYEL @V KAl TNG KATAAANANG
TEXVIKAC KAl WOANITIKAG mpoeToldaciag tng ev Adyw 6paong,

611 Ta Si1abédipa emioTnuovikd SeSopéva, Kal E16IKOTEPY TA ATOTEAEOUATA
and ta KoivoTikd Mpoypduupata NepiBarlovTikAg Egevvag, Seixvouv 6TI

n oOvBeon Tn¢ atpdopaipag petTaBGAletal onuavtiké and avBpumiveg Spa-
otnP16TNTEC Kal, cbpguwva pE Ta S1aBéotpa kKA tpatikd povTéla, To YEYOVOG
autd pmopei TEMIKA va OCUVETIPEPEL, MECW TOU AEyOuevou "patvouévou
Bepuoknmiou™, KAiuATIKEG METABOAEG WOU OUVETAYOVTAl ONUAVTIKEG EmL-

tthoe1c oto mepiBailov, otoug avBpumoug kat Ti¢ SpacTnp1dTNTéG TOULG,

6t1, 6eboptvne tne pbong kat Tou peyéBoug Twv KivéUVWY Tou ouvemrdye-

Tal To patvoéuevo Beppoknmiov eivar emeiyov va eZetacTolv ot Suvard-
TnTeg Spbonc pE otdxo TRV mMPdANYN A Twv mepioptopd Twv KivoéUvwy auTiv,

(1) EE apt8. C 328 tnc 7.12.1987, o. 1.
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6t ota npboyata S1edviy cuvédbpia éxet emiTevxBei eupltatn ocuvaiveon yia
Tnv avdykn Tng emeiyoucag eZETaong HETPWV Yyla TOV WEPLOPIOWS TwV EKNO-

unwv aepiwv Beppoknmiov,

611, 6ebouévng Tng ouvBetdTnTaAg Tou YaivouEvou Bepuoknmiou kKat Twv mo-
AGp 1 Buwy KAl EKTETAPEVWY OUVERELROV TOAO Tou eV Adyw yaivopévou boo
Kat Twv PETPWV TPOANYNC KAl TEPIOPIOLOY TV EMIATUCEDY TOU, amaITE{Tal
TPOCEKTIKA €K Twv mMpoTépwv e€Zétaon Twv mibaviv eniAoydv ROAITIKAG, N
onoia Ba Empeme va yivetr pe katdAAnieg peBoboloyieg, orig omoieg Aaufa-
vovTatl Kupiwg umdyn kat Tpoémo emapkf ot aBeBaidTNTEG WOU mWAPApPEVOUV

6oov apopd mOANEC wAeupég Tou eV Adyw Béuartog,

6TL Exel eZAUpETIKA onuacia To va pmopei n KolvoTATa KAl TA KPATR ME-
An tng va ocupBalouv kafoplotikd otn Siaudpyuon kKot encZepyasia Twv
anopdcewv WOAITIKAG wou evOexouévwg va Angdouv ota kaTAAAnAa 61ebvn
nAaigia mpokelpévou va avaknyBolv o1 ANOTEAEOUATIKOTEPEG EVEPYELEG

KAT&@ Twy K1véUvwy KAipatikov peTaBolbv,

gyxpiveu ™Tv gvakoivwon tn¢ Enitponhc "to ypaivouevo Bepupoknmiou kat

n Koivotnra™ katy vioBete{ Ta KUPIOTEPA CUMUTEPAOLATA KAl OUCTACELC TNG,

dniiver 6t n KoivéTtnta oyeidet va Swoet peyah(tepn mpoooxf OTOUG
Ki1v6Ovoug evlexduevuv kA ipaTikoy peTaBolidv mou cuvendyetat To QYaivé-
pHevo Beppoknmiou kal opeilel va ouuﬁdxei OUCIAOTIKA OTNV TPoaywyn
Tou wpoBAnuatiopol kat TNG cuZATRong yupw amd miBavd pETPa avTIHETO-
Tiong Twy €V Adyw Kivlivuv,

ﬂpOOUﬂOYQﬂﬁl. Tnv mpuwtaBoulia Tng EmiTtpomnAg yia tnv évapin mpoypluua=

T0¢ €pyaciag OXeTIKA pe TtV aZioAdynon Twv EMIAOYAV WOAITIKAG yia MV GVTILES
Tamion Twv kKiv6Ovwv mou cuvbéovtat pe To Yaivduevo Bepuoknmiou Kat

EYKPiVEL TOUG OTOXOUG TOU WPOYPAUMATOG QUTOU,

kalei Ta kpdtn péAn va ouvepyaotolv evepy@ pe Tnv  EmiTpomh yia Tnv
EKTEANEON TOU QvuwTépw TPOYPAUUATOC EPYAsiac Kal va ocuvtovioouv OTO
nAaidgio autd TIG OXETIKEG SpaoTnp16TATEG TOUG boov ayopd TO pavod-

uevo Bepuoxnmiou,

kahei tnv Emitpomi va umoBdlet oto IupBolAio kai To Eupuraikd Kot
voBolAia éxBeon ota péoa Tau 1990 kai, ota TéAn Tou 1991, TEAiKA
éxBeon yia ta anoteléopata Tou v Adyw mpoypduuaTtog epyaciag kal Ta
mpokiYavTa cupmepdoparta. '
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RESUMEN EJECUTIVO Y CONCLUSIONES

" A. RESUMEN

A,

A.2.
A.2.1.

A.2.2.

Introduccién

EL 19 de julio de 1988, Lla Comisidn decidié crear unm gruﬂg formado por
personas de distintos servicios para que presentase, a mediados de
noviembre del mismo afo, un conjunto de ideas preliminares acerca de
posibles medidas comunitarias contra el efecto invernadero.

EL objetivo del presente documento, basado en el trabajo de dicho grupo,
es ofrecer una visidén germeral del tema y presentar sus conclusiones vy
recomendaciones referentes al trabajo que se ha de emprender
inmediatamente, a las medidas que hay que adoptar urgentemente y al
papel que puede desempenar la Comunidad en el debate internacional de un
tema tan complejo.

€L efecto invernadero

Las condiciones climdticas actuales de La Tierra vienen determinadas
en gran proporcién por la composicidn de La atmbésfera. EL vapor de
agua, el didxido de carbono cc02>, el metano (CH‘), el dxido nitrosgo
(NZO), el  ozono (03), Y, desde hace poco, los CFC
(clorofluorocarbonos), absorben parte de los rayos infrarrojos que
emite la Tierra para compensar los que recibe del sol y los almacenan
en Lla atmésfera.

EL hombre estd alterando la composicidn de la atmésfera a un ritmo sin
precedentes. La concentracidn de los Llamados "gases de invernadero"
estd aumentando debido a la interferencia de la actividad humane en
los ciclos biogeoquimicos de dichas sustancias. Ls envergadura de
estas alteraciones es tal que puede suponer importantes cambios
climdticos.

Actualmente sabemos que el equilibrio térmico de la Tierra estd siendo
modificado, Lo gque va a producir un fenémeno de calentamiento y
posiblemente cambios climdticos relacionsdos con el mismo, segin (a
importancia de esta alteracidn.



Alzls.

A.2.4.

Ar2.5.

Alz'é-

EL gas de invernaderc més abundante es el co,, emitido sobre todo por
la combustidén de combustibles fésiles (5 gigatonelades* de carbono al
ano), de madera y por la descomposicion de La biomasa forestal

producida por la despoblacién forestal (entre 0,5 y 2 gigatoneladas de
carbono al ano).

EL CO2 es, en efecto, la causa de mds del 50% del efecto invernadero.

Otro 25X del fenémeno se puede atribuir a8 los CFC empleados en

miltiples usos como aerosoles, aire acondicionado, disolventes,

materijal de embalaje y empaguetado, etc. EL resto se le puede achacar

al metano (CH4) procedente del ganado, campos de arroz, explotac%ones

de gas matural, combustibn inadecuada de biomasa y carbén; al éxido

nitroso (NZO) producido por la combustién de combustibles fésiles y

por Los abonos nitrogenados y al ozono troposférico procedente de Los

procesos fotoquimicos de la atmoésfera contaminada. Las emisiones de

"gases de invernadero" han registrado un aumento considerable durante

las (ltimas décadas.

§i nos fijamos en la evolucién de los tipos climdticos mundiales,

podemos deducir que la Tierra va a ser sometida a un ascenso de las

temperaturas medias de superficie que oscilard entre 1,5 y 4,5° ¢C,

debido a la duplicacidn del equivalente de la concentracién de gases

de invernadero en la era pre-industrial. Al ritmo actual, se espera

que este fenémeno se desencadene antes del ano 2050.

Los patrones climidticos actuales no pueden ofrecer una evidencia clara

y fidedigna de Las posibles alteraciones climSticaes derivadas del ya

mencionado aumento de las temperaturas de la superficie de la Tierra.

Segin estimaciones aproximadas, el aumentc de temperatura en Europa

podrfa ser superior a La media mundial.

Las repercusiones indirectas de tales cambios climdticos se podrian

resumir del modo siguiente:

- subida del nivel del mar (entre 30 e¢m y 4,5 m. correspondientes a un
calentamiento entre 1,5 y 4,5° €);

- disminucidén de la cantidad de hielo marino;

- disminucién de los recursos acudticos en algunas zonas;

- alteraciones de la productividad agraria;

= repercusiones en la salud humana y en los sistemas ecoldgicos.

* .
Gigato

nelada = 109 t = 1.000 millones de toneladas.
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A.3.

AI3>'1 [ ]

A'3I2I

Au3-3|

A3.4.

EL contexto internacional. Perspectivas

En la "Conferencia Internacional sobre la evaluacién del papel del ¢o,
y otros gases de invernadero en las alteraciones climiticas y sus
repercusiones" (villach, 9 a 15 de octubre de 1985) Q:'alcanzé un
consenso c¢lentifico acerca de L(os hechos bésicos del efecto
invernadero. .

Las conclusiones de La Conferencia de villach se ampliaron en un
simposio de la CEE que se celebrd en Bruselas (del 3 al 5 de noviembre
de 1986): “EL CO2 y otros gases de ijnvernadero: repercusiones
climdticas y derivadas", y en un seminario en Bellagio (9 al 13 de
noviembre de 1987): YEstrategias de adaptacién a Llos cambios
climdticos". '

También La Comisién Brundtland incluyd el tema en su programa de
trabajo. De acuerdo con sus recomendaciones se celebré en Toronto, del
27 &l 30 de junio, una "Conferencia mundial sobre los cambios en la

atmbsfera y sus consecuencias para la seguridad mundial™, En ella se

aconsejaron, entre otras, las siguientes medidas:

=~ Ratificar el Protocolo de Montreal sobre sustancias que destruyeﬁ la
capa de ozono. EL Protocolo deberia ser revisado en 1990 para
garantizar la eliminacién casi total de las emisiones de CFC
totalmente halogenados para el ano 2000;

= Adoptar politicas energéticas que tiendan a reducir las emisiones de
CO2 y de otros gases traza para disminuir el riesgo de calentamiento
de la tisrra;

= De aquf al ano 2005, un objetivo de alcance mundial de los paises
industrializados deberia ser reducir aproximadamente un 20X de Las
emisiones de co, y de otros gases de invernadero.

-~ Empezar los preparativos para una convencidn mundial.

-~ Crear un Fondo Mundial de La Atmbsfera.

Uno de Llos resultados @& corto plazo de estas actividades

internacionales es el posible inicio del proceso de preparacién, ya en

1989, de un acuerdo sobre el efecto invernadero que puede dincluir

protocolos para Limitar las emisiones de gases de invernadero.



A.3.5. Entre los préximos acontecimientos gue van a desembocar en dicho

acuerdo, hay que mencionar sobre todo:

- el seminario dinternacional sobre derecho y polftica que se ha de
celebrar en Ottawa & principios de 1989;

= una conferencia politica de alto nivel, que seréd or&gnizada en el
otono de 1989 por el Ministerio de Medio Ambiente de los Palses
Bajos; '

- la Segunda Conferencia Mundial del Clima (Ginebra, junio de 1990);

= la Conferencia Intergubernamental de Desarrollo en 1992, que puede
ser el acontecimiento culminante.

A.4. Posibles medidas

A.4.1. Las medidas para Lluchar contra el efecte invernadera deben revestir
caracter preventivo y/o de adaptacién.

A.4.2. Medidas preventivas son agquéllas que tratan de frenar lLas emisiones de

gases de invernadero para asi reducir Los efectos previstos,

En el caso odel COZ, los sectores en Llos que hay que actuar con
prioridad son el energético y la silvicultura en Las zonas tropicales.

Algunos ejemplos de medidas en el sector energético que pueden

contribuir a Limitar las emisiones de COZ:

= gumentar el rendimiento energético (tanto en Lla vertiente de la
oferta como en la de la demands);

- pasar a utilizar combustibles que contengan menos carbono (por
ejemplo, gas natural en Llugar de carbén);

- fomentar el uso de fuentes de energia renovables y el uso rentable
de biomasa; ,

~ fomentar el uso de energia nuclear segura.

EL impulso a Las nuevas tecnologias de la energia como apoyo de estas

medidas reviste una especial importancia.

A largo plazo, Los sitemas energéticos no basados en el carbono pueden
contribuir significativamente a frenar las emisiones de coz.
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Ab.b.

A.4.5.

Estd claro que no todas Les medidas mencionadas tienen el mismo grado
de eficacia; ademds, es preciso calcular su viabilidad econdmica.

Las medidas en el é&mbito Qe la silvicultura deberian ‘grientarse a
contrarrestar las actuales tendencias de despoblacién forestal,
concretamente en (as 2onas tropicales. Esto supondria fomentar el uso
de sustitutos de la madera, combustible de primer orden en dichas
zonas, e impulsar prdcticas agrfcolas racionales, para que la
expansion agriccla no implique la quema de grandes extensiones para
obtener terrenos de cultivo.

Es mads diffcil dictar medidas para reducir las emisiones de gases de
invernadero como el CH4 y el NZO’ debido a la falta de conocimientos
en Lo referente a La emisidn de estas sustancias.

Seria necesario introducir medidas como las siguientes:

- reducir sl minimo las pérdidas de CH, durante la extraccién, el

transporte y el uso de gas natural; ¢

- reducir al minimo las emisiones de CH4 de los vertederos;

~ reducir al minimo Las pérdidas de NZO durante La combustidn de
combustibles solidos;

- estudiar Lla posibilidad de mejorar Llas técnicas de gestidn del
ganado, de los campos de arroz y de las zonas pantanosas, para
reducir las emisiones de CHA;

- estudiar s posibilidad de ra¢ionalizar el uso de abonos para
reducir las emisiones de Nzo procedentes de {os abonos nitrogenados.

En lo que respecta a lLos CFC, deberia ser viable La total eliminacidn

de las emisiones de CF( para el ano 2000, Llimitando su produccién,

recuperando, reciclando o destruyendo Los CFC contenidos en productos
ya existentes.

Pueden ser necesarias ciertas medidas de adaptacién (las destinadas a

prevenir o a paliar los perjuicios causados por los cambios climfticos

y los efectos derivados de {os mismos) para hacer frente a situaciones

que resulten inevitables a pesar de las medidas preventivas.

A estas alturas no es posible precisar qué medidas de adaptacién serdn
necesarias en la Comunidad debido a la falta de ung evaluacidén local
fidedigna de las posibles repercusiones.
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B.1.

B.2,

B.3.

En general, las medidas de adaptacién relativas a La subida del nivel
del mar constarén de: construccidn de barreras contra las mareas y las
inundaciones, programas nacionales de seguros contra inundaciones,
construccidon de pantanos (para combatir el aumento de H; salinidad),
abandono de zonas desarrolladas situadas en terrenos bajos, nueva
ubicecién de las poblaciones en lugares no expuestos a riesgos y
proteccién de Los ecosistemas costeros.

Es necesario profundizar més en les investigaciones para establecer
posibles medidas en otros sectores c¢omo la egricultura y la
silvicultura.

CONCLUSIONES SOBRE EL ESTADO DE LOS CONOCIMIENTOS ACERCA DE LA

PROBLEMATICA DEL EFECTO IMVERNADERO

Las actividades del ser humano estdn slterando de modo significativo Lla

composicidn de la atmdsfera terrestre,

Baséndose en Lla evolucidn de los tipos climaticos mundiales, Los
cientificos han Llegado a La conclusién de que 81 se dobla el
equivalente de La concentracifn atmosférica de Coz, se producird un
aumento de la temperatura media de la superficie que oscilaréd entre 1,5
y 4,5°C. Este fendmeno puede suceder a mediados del préximo siglo.

Si nos fiamos de los datos climéticos, el resultado del cambio en las
condiciones climfticas medias mundiales quedard "fuera de la gama de
climas que ha existido durante el pasado histérico y durante las eras
geoldgicas recientes”.

En este momento, no se pueden calcular exactamente las distintas
repercusiones de estas alteraciones climiticas y sus consecuencias
socio—econdmicas. Sin embargo, todas Las invest1gaciones incipientes
realizadas al respecto revelan la existencia de riesgos alarmantes y de
unas posibles consecuencias directas e indirectas muy perjudiciales.

En los recientes encuentros dnternacionales se le ha otorgado un
carécter urgente al debate mundial del problema. Ha quedado muy claro
que ha llegado el momento de poner en practica soluciones viables al
tiempo que se acelera el ritmo de Las investigaciones.
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CONCLUSIONES DE LA COMISION

A continuacidn se resumen Llas principales conclusiones de este informe.
En el capitulo IV de este documento se ofrece una descripcién més

detallada de las mismas. s

La Comunidad deberia aplicar el Convenio de Viena para la proteccién de

La capa de ozono y el Protocolo de Montreal sobre sustancias que

destruyen la capa de ozono, ademfs de participar de forma sctiva en La
negociacidn de dicho Protocolo.

La Comunidad deberfa impulsar el inicio de debates sobre la posibilidad

de un acuerdo internacional para la futura proteccidn de La atmisfera.

peberia hallarse en condiciones de contribuir de modo significativo a la
preparacidén y a la negociacién de un acuerdo de tales caracteristicas
que podrfa fijar objetivos precisos para Limitar las emisiones de gases
de invernadero y establecer medidas y programas de reduccién de las
mismas.

por lo tanto, la Comunidad va a tomar la iniciativa de Llanzar un
programa intensivo de estudio de las posibilidades existentes donde se
evalue la viabilidad, Llos costes y Llos posibles resultados de las
distintas medidas para limitar las emisiones de gases de invernadero.

EL programa deber{a constar de varias partes esenciales:

- creacibn y evaluacibn técnica de medidas y tecnologias destinadas a
disminuir Las emisiones de gases de invernadero;

=~ andlisis de Llas repercusiones econdmicas, industriales, sociales e

institucionales de dichas medidas y tecnologfias;

- esquemas de actuacidn, estructuracién y evaluacion especialmente
referidos a los posibles objetivos estratégicos para fijar un tope a
la emision de coz.
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CIS'

c.6.

- marco de andlisis de decisiones;
= crear y ponderar medidas de adaptacién.

La Comunidad y sus Estados miembros deberian, a pargar de ahora,
fncorporar a sus polfticas (energéticas o de cualquier otro sector
relacionado con este tema) el problema de Llos "posibles cambios
climédticos producidos por el efecto invernadero. Un enfoque p}eventivg
del asunto puede evitar costes mas elevados en el futuro.

Se deberfan tomar més decisiones urgentes para reforzar y aumentar los

~esfuerzos ya existentes para ahorrar energfa, mejorar el rendimiento

energético, desarrollar nuevas fuentes de energia e investigar en el
campo de la tecnologia nuclear segura, '

Deberia d&rsele un cardcter prioritario al répido desarrollo y al
fomento de técnicas comerciales innovadoras en estos sectores,

No cabe duda de que tales medidas estén mas gque justificadas debido a
las necesidades energéticas y medioambientales, a pesar de la falta de
conocimientos aque aun rodea a algunos aspectos cientfficos del fendmeno.

La posibilidad de valorar las mejoras del rendimiento energético en lo
gque se refiere a la disminucién del co2 resulta especiatmente
importante.

La Comunidad deberfa apoyar programas intensivos de investigacién de
todos los aspectos relacionados con el efecto de invernadero y lanzar
nuevas tecnologias energéticas capaces de reducir las emisiones de €o,.

5
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AN INTRODUCTION TO THE GREENHOUSE ISSUE

What the 'greenhouse effect™ is in short

The climate conditions we experience on earth are due, among other
things, to the presence of the atmosphere around it and to its present
composition. Without the atmosphere, the average surface temperature of
the earth, which is presently of around 15°C, would be as low as -18°C.

In fact, the heat balance of the earth, which receives radiation from
the sun and reflects or re-emits it into the space, is largely governed

by the composition of the atmosphere.

Firstly water vapour, mostly concentrated in the lower atmosphere, is an
effective absorber of both incoming solar and outgoing infrared earth's

radiation and contributes very significantly to determine the average
Moreover, other substances such as carbon dioxide (c02>, methane (CH4),
nitrous oxide (NZO) and chlorofluorocarbons (CFCs) have the property of
being nearly transparent to incoming radiation from the sun but to
retain some of the energy re-emitted by the earth as long wavelenght

Ozone also contributes to the absorption of infra-red radiation emitted

The overall outcome of this mechanism is that part of the radiant energy

coming from the sun is trapped in the lower atmosphere.

The present scientific knowledge allows us to conclude that any

significant change in the atmospheric concentrations of the above

mentioned substances would result in a change of the global thermal

I.
1.
surface temperature of the earth.
infra-red radiation.
by the earth.(1)
2.
balance of the earth.
1

Stratospheric ozone (the “ozone lLayer"™) is a strong absorber of
ultraviolet radiation from the sun. Moreover ozone contributes to the
absorption of infrared radiation from the earth. Tropospheric ozone
contributes therefore to trap heat in the lower atmosphere. Any change

in the vertical distribution of ozone would contribute to affect the

thermal balance of the earth.
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In particular an increase in the atmospheric concentrations of COZ,
CFCs, CHA, N2°’ tropospheric ozone, which are often called "greenhouse
gases", would result in more heat to be trapped in the lower troposphere
and then in some warming and possible associated climate changes
depending on the size of such greenhouse gases concentration increase.
This phenomenon is usually referred to as the "greenhouse effect™
because its basic mechanism is similar to that in a greenhouse where
incoming radiation energy from the sun is partly transformed to infrared
radiation by the ground, warms the air and is then retained by the glass

_from escaping again.

Greenhouse gases : emission sources and atmospheric concentration trends

3. The atmospheric concentrations of all most important greenhouse gases

have increased over recent times and are still increasing.

4. 1In case of carbon dioxide (CO,) :
a. Emission sources :

Most of anthropogenic CO2 emissions are due to fossil fuels burning
(around S Gtons* of carbon per year). Moreover a significant
contribution comes from burning of wood and decomposition of
biomass related to deforestation (uncertain quantity, most Likely in
the range 0,5 - 2 Gtons of carbon per year corresponding to a rate
of deforestation in the tropical regions of 10 to 20 millions ha/y).

co

2
jncreased in 25 years, since 1960, from around 2,5 Gt of carbon to
more than 5 Gt of carbon in 1985.

world yearly emissions from burning of fossil fuels have

Coal and oil give by now an almost equal contribution to emission
with slightly more than 2 Gt of carbon each, followed by gas with

less than 1 Gt of carbon per year.

It is estimated that since one century, around 170 Gt of carbon have
been emitted, of which around 100 Gt in the last 25 years.

* 1 Gton = 109 tons = 1000 million tons
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The share of CO2 emissions per year from fossil fuels for different
parts of the world and its recent evolution is showed in the
following table :

CO2 emissions in million tons of carbon/y
and as X of world total

| 1950 | 1965 | 1980 |
| Region [Mt/y* | % Imt/yx | % |mt/yx] X |
[North America | 723 | 44,7 | 1003 | 32,1]| 1380]26,7 |
|[URSS and Eastern Europe | 291 | 18,0 | 750 | 24,01 1251]24,2 |
IChina | 23 | 1,641 1781 5,7 439] 8,5 |
|Western Europe | 379 | 23,4 | 643 | 20,6| 853]16,5 |
|Japan, Australia | 45 | 2,8 137 | 4,4] 300| 5,8 |
|peveloping Countries | 92 | 5,7 | 250 | 8,0] 631]12,2 |
|others (worldwide gas | 63 | 3,9 ] 163 5,21 310] 6,0 |
|flaring, bunkers) | | | | | | |
| I | | | l I I
|Wortd total | 1618 | 100 | 3126 |100 | 5170100 |

| I | I |

Source : "Atmosphere carbon dioxide and the global carbon cycle"
US DOE/ER-0239, edited by J.R. Trabalka, Dec. 1985

* absolute figures are rounded to next million ton.

The figures above show the dramatic increase of CO2 emissions in all
regions of the world from 1950 to 1980.

The share of the total world emissions of China and developing
countries has significantly increased in the same period due i.a. to

the demographic trends in these regions.
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The trends of CO2 world emission from different fossil fuels for the
period 1950-1962 are shown in next figure. (source : US DOE/ER-0239
report referred to above) :

CO, Emissions (1015 g C/year)

100 1 I 1
- 1950 1960 1970 1980

Year

The steep increase of yearly CO2 emissions from oil and natural gas
has been slowed down or even reversed after the first oil crisis,
thus reflecting the worldwide energy policy efforts to restrict the
use of oil, by improvements in energy efficiency and an increased
use of nuclear energy and/or solid fuels. Consequently C02
emissions from coal have increased after the first oil shock, from a

yearly rate of 1,72% to 2,59% up to 1982.

Emission data for 19385 show the following contribution from various

fossil fuels :

| Fuel {1985 CO2 emissions in]|
| [million tons carbon/y|
| gas | 807 |
| oil | 2189 i
| coal | . 2181 |
| gas flaring | 52 |
| Total | 5229 |

Source : I. Mintzer, WRI, 1988

-
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Per capita C02 emissions from fossil fuels for different countries
are shown in the following table, referred to 1982 :

| Country |Per capita €0, emissions (tons |
| lof carbon per inhabitant) |
| United States | 4,9 |
] German Dem. Rep. | 4,9 |
| Canada | 4,4 |
| Czechoslovakia | 4,1 |
| Australia | 3,9 |
| Soviet Union | 3,3 |
| Poland | 3,0 |
| Belgium | 3,0 |
| Germany, Fed. Rep. | 2,9 |
| United Kingdom | 2,5 |
| Netherlands | 2,5 |
| France ] 2,0 |
| Japan | 1,9 |
| Italy [ 1,5 |
| Spain | 1,4 |
| China | 0,5 |
| Brazil | 0,3 |
| India | 0,1 |
| World average | 1,0 |

calculated from : Smith, I.M. (1988) : CO2 and climate change;
braft technical review, EIA Coal Research, London, and UN

statistical data
b. Atmospheric concentrations trends :

Since 1960 to 1985 the average yearly atmospheric concentration of
Co, has increased from 315 to 345 ppm.”

There is evidence that the pre~industrial concentration of this gas
was around 275-285 ppm. The rate of concentration increase for CO2
has accelerated in recent years : it was an average of 1 ppm per

year in the 70ties and is by now about 1,5 ppm per year.

* 1 ppm = part per million = 0,0001%
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CO2 concentration increase is determined by the effect of manmade
emissions, mostly due to fossil fuel burning and deforestation, on
the global carbon cycle : natural carbon sinks (mainly the oceans
and vegetation) are no longer sufficient to balance such increasing

emissions and this leads to more CO2 stored in the atmosphere.

5. In case of chlorofluorocarbons (CFC's) :

. a. Emissions sources :

CFC's are man-made chemicals used in a variety of applications such
as aerosol spray cans, air conditioning, refrigerators, solvents,

packaging, etc.
b. Atmospheric concentration trends

The atmospheric concentration of CFC-11 and CFC=-12 at four sites
widely dispersed in the world ranged from 0,21 to 0,23 ppb* and 0,37
to 0,39 ppb respectively in 1985.

Even if the present atmospheric concentration of these substances is
by several orders of magnitude lower than that of COZ’ one has to
note that the rate of growth of such concentration has been much
higher than that of COZ’ around 5-7% per year, the efficiency in
trapping heat of some of them is 10,000 higher than COZ' on a
molecule by molecule basis and the residence time in the atmosphere
of some of these substances is extremely long (up to more than 100

years).

* 1 ppb = part per billion = 0,0000001%
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6. In case of methane (CH,) :

a. Emission sources @

Present man-made emissions of CH, come mainly from Livestock, rice
paddy fields, natural gas exploitation, burning of biomass and coal.

Natural emissions from biota are also relevant and the overall CH4

cycle is not well known.
Rough estimates give the following emission tevels for the various
sources (expressed in million tons; the range indicated in brackets

shows the dispersion of estimates made by various authors) :

Natural Sources (million tons per year) :

Enteric fermentation (wild animals) 5 (+/= 3)

Wetlands (swamps, etc.) 110 (+/= 50
Lakes 4 (+/= 2)
Tundra : 3 (+/- 2)
Oceans 10 (+/= 3
Termites and other insects 25 (+/- 20)
Other 40 (+/= 40)

Man-Made Sources (million tons per year) :

Enteric fermentation (cattle, etc.) 75 (+/- 35)

Rice paddies 70 (+/=- 30)
Biomass burning 70 (+/= 40O
Natural gas and mining losses S0 (+/- 25)
Solid Waste 30 (+/= 30

(Source : US Dept. of Energy = ™A Primer on Greenhouse Gases"™ =
DOE/NBB0OO83 - March 88.)
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Atmospheric concentration trends :
Atmospheric concentration of CH4 has increased since old times (from
0,7 ppm before 1700 A.D. to 1,54 and 1,68 ppm in the southern and
northern hemisphere respectively, in 1983). Average yearly increase
over 30 years from 1951 to 1981 has been of 1,1%.

7. 1In case of nitrous oxide (N,0) :

Emission sources :

Man-made emissions of Nzo are mainly due to combustion of fossil
fuels and biomass. Agricultural soils (both natural and fertilized)
seem also to give a significant contribution.

Natural emissions are due to terrestrial and ocean biota.

Again the quantitative evaluation of emissions from various sourcesv
is most difficult. It is estimated that the overall emissions are
as follows (expressed in million toﬁs; the range indicated in
brackets shows the dispersion of estimates made by various

authors) :

Natural Sources (million tons of N per year) :

Oceans and estuaries 2.0 (+/- 1.0)
Natural soils ' 6.5 (+/- 3.5)

Man-Made Sources (million tons of N per year) :

~ Fossil fuel combustion 4.0 (+/- 1.0
Biomass burning 0.7 (+/- 0.2)
Fertilized soils 0.8 (+/= 0.2)
Cultivated natural soils 1.5 (+/= 0.5

(Source : US Dept. of Energy = ™A Primer on Greenhouse Gases" =
DOE/NBBO083 - March 88.)
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b. Atmospheric concentration trends :
NZO atmospheric concentration has increased from a pre-industrial
290 ppb to about 300 ppb in 1985. The present rate of increase is

around 0,25X per year.

It is to be underlined that the present increase in concentration of

greenhouse gases is due to the interference of human activities with the

natural cycles. Yet there are significant uncertainties concerning the

quantitative relationships between emissions of greenhouse gases and the

observed increase of their atmospheric concentrations.

Moreover it is not possible at this stage to give reliable forecasts of

future emission trends because of the wide range of factors influencing

those trends. However scenarios may be developed using different

assumptions.

It is reasonable to expect further and accelerating increase in the

atmospheric concentrations of some greenhouse gases over the next 50

years.

Potential climate consequences of increasing greenhouse gases concentrations

11.

The observed and the expected increases in atmospheric concentrations of
greenhouse gases (and then the increase in the heat quantity which is
trapped in the lower atmosphere) undoubtedly will result in some warming
and possible associated climate changes.

However, very significant uncertainties subsist about the shape and the
rate of such climate changes and in particular about the degree of the
warming and its timing.

From this point of view, uncertainties about the potential role of
climatic feedbacks due to clouds, vegetation etc. are particularly
relevant.

It is estimated that the different greenhouse gases contribute at
present to the overall greenhouse forcing roughly in the following
proportion : 55X for COZ' 25% for CFC's, 20% for CHA, NZO and 03
together.
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The possible development of the overall greenhouse effect of the above
mentioned gases until the year 2075 has been tentatively evaluated by
the World Resources Institute in terms of forecasts for the average
warming commitment with reference to 4 scenarios encompassing hypotheses
about future developments from "do nothing™ and high growth to
voluntaristic emission reduction policies.

The hypotheses on which this exercise has been based are presented at
page 23.

"It should be underlined that it has not been taken account here of the
likely positive consequences of the recent Montreal protocol on CFC's.
The WRI study gives only a very limited role to nuclear energy in all
scenarios. In none of the scenarios mentioned, the share of nuclear in
total primary energy supply exceeds 4.5% by 2025. 1In other studies this
share is much higher, for example, 1IASA = 23%, WEC (83) = 13%,
Goldenberg = 7%, Edmons = 19%. The Commission's own energy 2000 study
sees the share of nuclear in world energy supplies as follows : 1983 =
3.3%, 1990 = 5.4%, 2000 = 7.1%. Environmental costs for nuclear range
from $7.5 to $10/6J whereas those for coal are between $0.15 and
$1.20/6J. 1In the case of oil $0.00 to $0.75/GJ. No environmental cost

is assigned to renewable energies.

This model as any other one suffers from both structural and input data
limitations. However the usefulness of such models is to help
structuring the policy debate on such a complex issue and to identify
critical areas for further research and study.
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The results are summarized in next figure.

Comunitinent to Future Warming in the WRI Scenarios

Warming Commitment (degrees centlgrade}

16

14.

n
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A o0 EA Stow Bufld-Up does nat mach double
CO, within the forecast period

Approxi year of ¢ i to warming

equal 1o 1.5 to 4.5 degrees centigrade above pre-
industrial temperature.

Approximate year of commitment to warming

Aequal to 1.5 to 4.5 degrees centigrade above 1980
temperatures.

Source : Mintzer I.M. (1987); "A Matter of Degrees,

WRI, Washington DC, USA
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Energy Policics in the WRI Scenarios

Base Case Scenario

* “'Business-As-Usual,’’ the inertial modetl of growth and
change in the world energy industry

* No policies to siow carbon dioxide cmissions

* Minimal stimulus to improve end-use efficicncy

¢ Modest stimulus for synfuels devclopment

* Minimal stimulus for development of solar energy
systems

* No policy to limit tropical deforestation or to encourage
reforestation

¢ Minimal environmental cosls included in price of encrgy

High Emissions Scenario

* Accelerated growth in en use is encouraged

» No policies to slow carbon dioxide emissions

* No stimulus to im, e end-use efficiency

* Modest stimulus for increased use of coal

« Strong stimulus for synfuels development

* No stimulus for deveiopment of solar encrgy systems

 Rapid deforestation and conversion of marginal lands to
agriculture

« Token environmental costs included in price of energy

Modest Policies Scenario

¢ Strong stimulus for improved end-use efficiency

* Modest stimulus for solar energy

* Substantial efforts st tropical reforestation and ecosystem
protection; more intensive rather than extensive
agriculture encouraged

¢ Substantial environmental costs imposed on energy
prices to discourage solid fuel use and encourage
fuel-switching

Slow Build-up Scenario

» Strong emphasis placed on improving energy efficiency

+ Rapid introduction of solar energy cncouraged

* Major global comumitment to reforestation and ecosystem
protection

¢ High environmental costs imposed on energy prices to
discourage solid fuel usc and encourage fucl-switching

Related Energy Model Parameler Value

(Rate of change = 0.8% per year)
(Final Price = $3.15-$4.25 per G} in 2005)
(Final Pricc = $16.50 per G in 2025)

($0.30 per G] for coal; $1.00 per G for synfucls)

(Rate of change = 0.2% per ycar)
(Rate of improvement = 0.75% per year)
(Fina! Price = $2.75-83.50 per G} in 1995)
(Final Price = $20 per G} in 2040)

($0.15 per GJ for coal; $0.50 per G] for synfucls)

(Rate of change = 1.0% per year)
(Final price = $15.00 per G} in 2025)

($0.60 per G] for coal; $1.50 per ] for synfuels)

(Rate of improvement = 1.5% gcr ear)
(Final Pricc = $12.00 per GJ in )

($1.20 per G] for coal; $3.00 per G for synfuels)

Total Emissions of CO, in the WRI Scenarios (Gigatons of Carbon per Year)

32
2 WRI Scenarios
7 1 High Emissions
2 4 A Base Case
2 2 Modest Policies
@ Slow Build-up

Gigatons of Carbon per Year
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By a different approach, Dr. R.A. Warrich of the Climatic Resarch Unit
of the University of East Anglia in Norwich - UK, has recently tried to
link emission forecasts and likely climatic changes and to assign
probabilities to the possible outcome.

The results of this exercise are summarized in the following graoh :

RESIDUAL TEMPERATURE CHANGE (FROM 1985 INOC)
(B) CLIMATE SENSITIVITY EQUILIBRIUM |(TRANSIENT) () o) IMATIC CHANGE
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(A) GREENHOUSE FORCING

Legend :

- WIGLEY, SCOPE, BASE CASE indicate projections of greenhouse gases
emissions

- T2X is the climate sensitivity expressed as equilibrium temperature
increase due to a doubling of the equivalent CO2 concentration

= "transient temperature” is the temperature increase at a given date
due to the greenhouse forcing

~ Yequilibrium temperature®™ is the warming to which earth would have

been committed at a given date cue to the greenhouse effect.
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The following conclusions i.a. have been drown by the author of the
above mentioned evaluation :

®- Given the range of scientific uncertainties, the warming to which
we will be committed in 2030 is 0.8-6.4°C. The chance of falling
outside this range is less than 1%.

- The "best-guess™ range is 1.5-3.1°C warmer than today. The
probability of warming within this range is 45%.

- The 90% confidence interval is 1.1-5.1°C. This median value = the
best guess - is 2.8°C."

12. The presently available climate models predict (with various degrees of

uncertainties) the following climate and associated impacts(1) :

~ Global-Mean Surface Warming (very probable). For a doubling of
atmospheric carbon dioxide (or its radiative equivalent from all of
the greenhouse gases), the lLong~term global-mean surface warming is

_expected to be in the range of 1.5 to 4.5°C. The most significant
uncertainty arises from the effects of clouds. Of course, the actual
rate of warming over the next century witl be governed by the growth
rate of greenhouse gases, natural fluctuations in the climate systenm,
and the detailed response of the slowly responding parts of the

climate system, i.e., oceans and glacial ice.

- Global-Mean Precipitation Increase (very probable). Increased heating
of the surface will lead to increased evaporation and, therefore, to
greater global mean precipitation. Despite this increase in global
avefage precipitation, some individual regions might well experience

decreases in rainfall.

- Polar Winter Surface Warming (very probable). As the sea ice boundary
ijs shifted poleward, the models predict a dramatically enhanced
surface warming in winter polar regions. The greater fraction of open
water and thinner sea ice will probably lead to warming of the polar

surface air by as much as 3 times the global mean warming.

o Source : NRC (1987); Current Issues in Climate Change, National Research

Council, Washington DC, USA.
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= Susmer Continental Dryness/Warming (likely in the long term). Several
studies have predicted a marked long-term drying of the soil moisture
over some mid-Latitude interior continental regions during summer.
This dryness is mainly caused by an earlier termination of snowmelt
and rainy periods, and an earlier onset of the spring-to-summer
reduction of soil wetness. Of course, these simulations of long-term
equilibrium conditions may not offer a reliable guide to trends over
the next few decades of changing atmospheric composition and changing

climate.

- High-Latitude Precipitation Increase (probable). As the climate
warms, the increased poleward penetration of warm, moist air should

increase the average annual precipitation in high Llatitudes.

To complete the picture of expected direct effects, it is worth

mentioning also a :

= Large Stratospheric Cooling (virtually certain). Reduced ozone
‘concentrations in the upper stratosphere will lead to reduced
absorption of solar ultraviolet radiation and therefore less heating.
Increases in the stratospheric concentration of carbon dioxide and
other radiatively active trace gases will increase the radiation of
heat from the stratosphere. The combination of decreased heating and
increased tooling will Lead to a major lowering of temperatures in the

upper stratosphere.

This last effect seems quite important as a possible efficient and rapid
"finger-print® of the greenhouse effect given that “the expected changes
in the upper stratosphere are nearly of an order of magnitude greater
than the expected surface changes and that they are not affected by the
ocean thermal inertia and by cloud feedback effects {(processes which are
a source of considerable uncertainty in assessing tropospheric climate
change)™ (WMO, 1985).

It is worth stressing again that uncertainties on the shape, on the
regional distribution and on the rate of such changes should not hide

‘the fact that observed and expected ‘increase 'in greenhouse gases

atmospheric concentrations will modify the thermal balance of the earth
and therefore will bring some warming and possible associated climate

modification.
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As it was put as a conclusion at a symposium on 'COZ and other
greenhouse gases : climatic and associated impact™ organized by the
Commission on 3 to 5 November 1986 :

"= Although quantitative uncertainties in models remain, it is now
believed that increasing concentrations of greenhouse gases will
produce a significant change during the 21st century.

= «.. This warming of 1.5 to 4.5° is expected ot occur over the next
50 years. _

= Over Europe the range of model results shows that average summer
temperatures could increase by 2 - 6°C, winter average temperatures

by 4 = 10°C. In winter precipitation would increase ..."

Potential impacts of climate changes

14.

15.

Potential impacts of the above mentioned climate changes will of course
depend on the size and rate of the latter. At the symposium on "CD2 and
other greenhouse gases™ mentioned in paragraph 13, it was concluded

that :

"The expected climatic change will have profound effects on sea-level,

global ecosystems, agriculture, water resources and sea-ice."
In particular such impacts could involve :

Sea level rise

Over the past 100 years, while global mean temperature has increased by
approximately 0.5°C, sea Level has risen by 10-15 cm. (Source : US—EPA
(1986); "Effects of Changes in Stratosphere Ozone and Global Climate",

Volume 1).

The projected global warming could have the following results :

. heating and therefore expanding the ocean water;

. melting of mountain glaciers;

melting of the Large ice sheets in Greenland and Antarctica;

a possible (but unlikely) surge of a major portion of the Antarctic

ice sheet into the ocean.
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A wide range of different estimates for future sea level rise are
available.

The most likely range for such increase by the middle of next century
seems to be in the order of 30 cm to 1,5 meter (Toronto Conference, June
1988).

A significant rise in sea level would :

. permanently inundate many coastal wetlands and lowlands;
. accelerate coastal erosion;
. exacerbate coastal flooding and storm damage;

. increase the salinity of estuaries and coastal aquifers.
Reduction of Sea Ice

As the climate warms, total sea ice is expected to be reduced. This is
a very probable effect.

Water Resources Iapacts

Greenhouse warming may result in significant changes in precipitation
patterns. While it is likely that global mean precipitation will
increase, some regions may experience decreases in rainfall. Several
studies predict substantial increases in summer dryness at
mid~tatitudes. As well as the impacts that this will have on

agriculture, water resource reduction may affect the following :

. availability of water for human consumption;
. power generation;
. effluent dilution;

. navigation.
Agriculture

1t should be mentioned that an increase in the CO2 atmospheric
concentration would stimulate vegetable growth by increasing
photosynthesis rate and therefore could have per se a beneficial direct
effect on crops and vegetation. This direct effect is difficult to
quantify especially since the concomitant temperature increase would
reduce the rate of net photosynthesis. Moreover any attempt to take it
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into account should try to strike a balance between such direct effect

and indirect impacts of increasing CO2 concentration through climatic
modifications.

The greenhouse warming could affect agriculture and forestry mostly by
altering :

. total water availability and seasonal distribution of rainfall at
regional level;
« length of growing season;

. number of extreme temperature events.

There are two perspectives on the agricultural impacts of climate
change.

- The "Slow change® view : emphasises_the significance of gradual
increases in mean surface temperatures expected to lead to gradual,
long-term and cumulative changes in average regional climates and

agricultural patterns.

- The "Extreme events"™ view : emphasises changes in the frequencies of
unusually disruptive events; impact of climate change comes not only
from the average but mainly from the extreme event, e.g. droughts,

flooding.

There is already concern among some experts that recent regional extreme
events could be more than just climate fluctuations.

The main possible effects of climate variations on agriculture are

summarised below 2 H

". changes in length of the potential growing season and changes in

plant growth rates;

@ Source : Parry M.L. et al (Eds) (1987) ; The Impact of Climate

Variations on Agriculture, Volume 1, Assessments in Cool, Temperate

and Cold Regions, Reidel, Dordrecht, The Netherlands.
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= changes in mean yield and in the variability of yields;
= changes in the level of crop certainty and in the crop quality;

- changes in the sensitivity of plants to application of fertilisers,
pesticides and herbicides.™ '

Moreover climate changes could indirectly significantly affect
agriculture in certain regions of the world through possible effects on
soil characteristics, water resources, hydrology, pests and diseases

etc.

At present, there is uncertainty about the nature, the magnitude and

Llocation of impacts. Studies so far conclude the following :

- Areas particularly sensitive to shifts in temperature and rainfall
levels are high latitude, semi~arid and high-altitude regions.

- Warming appears to be detrimental to cereals in the core wheat-growing

areas of Europe and North-America.

~ Investigations of possible impacts in Canada, Finltand and Northern

USSR using climate data from the model by Hansen 4

et al, show
reduced yields of spring-sown crops such as wheat, barley and oats,

due to the increased moisture stress early in the growing period.

Impacts on agriculture would result in impacts on the local community,
regional and national economies, in particular through changes in farm
income and profitability, changes in regional production costs, changes
in regional and national food production, changes in regional farm
income disparities, changes in regional economic activity and

employment.

(G D)

Hansen J. et al (1983) : "gfficient Three-Dimensional Global Models for
Climate Studies : Models I and II™, Monthly Weather Review III, pp.
609-662. '
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In conclusion it is not possible under the present state of knowledge to
give more than a tentative and qualitative description of possible
effects of climate changes on agriculture given the Large uncertainties
about the regional shape and size of such changes and the lack of
detailed research and studies on the likely response of agricultural
systems in-various regions of the world.

Urgent efforts are required to improve understanding of these aspects
both at global Llevel because of the potentially disruptive food security
effects and at Community level because of the direct potential
socio-economic impacts.

19. Forest Ecosystems and Tiaber Production

It is worth noticing that the same general comment oh the direct
potential effect of CD2 on vegetation made at the beginning of
paragraph 18 applies here too.

Predicted impacts include the following :

« modification of botanical and zoological composition of natural
forest ecosystems;

. increase of forest decline in natural and manmade forest stands;

. modifications in forest productivity and forest management;

- disturbance of timber- and woodproducts markets and trade;

. danger of extinction of certain forest tree species and local
ecotypes with a limited geographical distribution and by this a
reduction of global genetic variability of forests.

20. Human Health Impacts

1t should also be mentioned that a global warming could also have
impacts for human health. It could in particular :

. possibly enable some diseases which require warm year-round
temperatures to survive at higher Latitudes;

. cause more frequent famines and shortages of food supplies (extreme

events);
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Expansion of tropical climates and concurrent expansion of the range of
tropical diseases would mostly affect developing countries that already

face health problems.
Ecology and Fisheries Impacts
The following potential ecological impacts are worth mentioning :

. impacts on less managed ecosystems;

. impacts on marine ecosystems;

. multiple stresses on some species which could become extinct,
resulting in a significant decline in biodiversity;

. impact on wildlife reserves (the impact would depend on whether the
reserve's boundaries encompass areas to which plants and animals

could migrate).

The level of impact would depend on the rate of change in climate and

thus the time allowed for acclimatisation and ecological species shifts.

Finally it is worth mentioning that since the ocean and atmosphere are
coupled, both the distribution and abundance of fishery resources are
capable of being modified by climate.

However, it is controversial how much observed changes in particular
fishery stocks are due to climate and other natural causes or to

overfishing.

I1. THE INTERNATIONAL FRAMEWORK AND PERSPECTIVES

Introduction

22.

Le r8le joué par certains gaz pfésents dans L'atmosphére dans les
équilibres thermiques de lLa terre était connu dans ses grandes lignes
déja vers La moitié du siécle dernier (Tyndall, 1863; Arrhenius, 1896;
Chamberlin, 1899).

Les premiéres mesures systématiques de la concentration du CO2 par un

réseau mondial ont toutefois démarré seulgment en 1958.



- 33 -

Depuis lors l'augmentation observée de cette concentration a poussé les
milieux scientifiques & entreprendre et 3 intensifier La recherche sur
tous les aspects de l'effet serre.

Ce n'est toutefois que trés récemment que ce sujet a commencé 3 faire
L'objet de L'attention des responsables politiques.

Les problémes bien connus concernant la couche d'ozone qui ont entrafné
des négociations internationales et des décisions politiques ont en
effet porté L'attention de ces responsables politiques sur les risques
globaux Liés aux modifications de notre atmosphére causées par L'action
de L'homme et sur la necessité de préparer les réponses concrétes &
donner aux indications scientifiques de plus en plus inquiétantes

concernant L'éventualité de modifications du climat.

As a consequence, the following recent events have marked an important

evolution in attitudes towards the greenhouse issue :

. the "villach" conference (Vitlach-Austria, 9-15 October 1985);

. the European Parliament resolution on measures to counteract CO2
rising concentrations (September 1985)

. The EEC Symposium on "CO2 and other greenhouse gases™ (Brussels,
3-5 November 1986); -

. The Workshops on "Developing policies for responding to climatic
change™ (Villach-Austria, 28 September-2 October 1987 and
Bellagio=Italy, 9-13 November 1987);

. The Brundtland Commission's report

. The World Conference on "The changing atmosphere®™ (Toronto, 27-30 June
1988).

The last event is of particular importance for future development and

its outcome is presented in the next paragraph.

petails about the other events mentioned above are given in the Annex to

this document.

The world conference on ®The changing atmosphere, iaplications for global

security® - Torento, 27-30 june 1988




.V 34 -

23. This high Level conference has been organized at the initiative of the
Canadian government to follow-up some of the conclusions and
recommendations of the Brundtland commission report.

More than 300 scientists and policy makers from 48 countries, United
Nations organizations, other international bodies and non-governmental

organizations participated in the sessions.

0f the conference conclusions and recommendations, the following seem

most important and are therefore reproduced in full :

"~ Humanity is conducting an enormous, unintended, globally pervasive

. experiment whose ultimate consequences could be second only to a
global nuclear war. The Earth's atmosphere is being changed at an
unprecedented rate by pollutants resulting from human activities,
inefficient and wasteful fossil fuel use and the effects of rapid
population growth in many regions. These changes represent a major
threat to international security and are already having harmful

consequences over many parts of the globe.

= Far-reaching impacts will be caused by global warming and sea level
rise, which are becoming increasingly evident as a result of
continued growth in atmospheric concentrations of carbon dioxide and
other greenhouse gases. The best predictions available indicate
potentially severe economic and social dislocation for present and
future generations, which will worsen international tensions and
increase the risk of conflicts among and within nations. It is

imperative to act now."
The following immediate actions are recommended :

"A. Actions by Governments and Industry

= Ratify the Montreal Protocoi on Substances that Deplete the Ozone
Layer. The Protocol should be revised in 1990 to ensure nearly
complete elimination of the emissions of fully halogenated CFCs by
the year 2000. Additional measures to limit other ozone-destroying

halocarbons should be considered.
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- Set energy policies to reduce the emissions of CO2 and other trace
gases in order to reduce the risks of future global warming.
Stabilizing the atmospheric concentrations of CO2 is an imperative
goal. It is currently estimated to require reductions of more than
50 percent from present emissions levels. Energy research and
developmental budgets must be massively directed to energy options
which woutd eliminate or greatly reduce CO2 emissions and to studies
undertaken to further refine the target reductions.

=~ Reduce CO2 emissions by approximately 20 percent of 1988 Levels by
the year 2005 as an initial global goal. Clearly, the
industrialized nations have a responsibility to lead the way, both
through their national energy policies and their bilateral and
multilateral assistance arrangements. About one-half of this
reduction would be sought from energy efficiency and othér
conservation measures. The other half should be effected by
modifications in supplies.

- Set targets for energy efficiency improvements that are directly
related to reductions in CD2 and other greenhouse gases. A
challenging target would be to achieve the 10 percent energy
efficiency improvements by 2005. Improving energy efficiency is not
precisely the same as reducing total carbon emissions and the
detailed policies will not all be familiar ones. A detailed study
of the systems implications of this target should be made. Equally,
targets for energy supply should also be directly related to
reductions in CO2 and other greenhouse gases. As with efficiency, a
challenging target would again be to achieve the 10 percent energy
supply improvements by 2005. A detailed study of the systems
implications of this target should also be made. The contributions
to achieving this goal will vary from region to region; some
countries have already demonstrated a capability for increasing
efficiency by more than 2 percent a year for over a decade.

- Apart from efficiency measures, the desired reduction will require
(i) switching to lower CO2 emittaing fuels, (ii) reviewing
strategies for the implementation of renewable energy especially
advanced biomass conversion techﬁologies; (ii1) revisiting the
nuclear power option, which lost credibility because of problems

related to nuclear safety, radioactive wastes, and nuclear weapons
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proliferation. If these problems can be solved, through improved
engineering designs and institutional arrangements, nuclear power

could have a role to play in lowering CO2 emissions.
Negotiate now on ways to achieve the above-mentioned reductions.

Initiate management systems in order to encourage, review and
approve major new projects for energy efficiency.

Vigorously apply existing technologies, in addition to gains made
through reduction of fossil fuel combustion, to reduce (i) emissions
of acidifying substances to reach the critical load that the
environment can bear; (ii) substances which are precursors of

tropospheric ozone; (iii) other non-CO2 greenhouse gases.
Label products to allow consumers to judge the extent and nature of

the atmospheric contamination that arises from the manufacture and
use of the product.

Action by Member Governments of the United Nations,

Non-Governmental Organizations and Relevant International Bodies.

Initiate the development of a comprehensive global convention as a
framework for protocols on the protection of the atmosphere. The
convention should emphasize such key elements as the free
international exchange of information and support of research and
monitoring, and should provide a framework for specific protocols
for addressing particular issues, taking into account existing
international law. This should be vigorously pursued at the
International Workshop on Law and Policy to be held in Ottawa early
in 1989, the high-Level political conference on Climate Change in
the Netherlands in the Fall, 1989, the World Energy Conference in
Canada in 1989 and the Second World Climate Conference, Geneva, June
1990, with a view to having the principles and components of such a
convention ready for consideration at the inter-governmental
Conference on Sustainable Development in 1992. These activities
should in no way impede simultaneous national, bilateral and
regional actions and agreements to deal with specific problems such

as acidification and greenhouse gas emissions.
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- Establish a World Atmosphere Fund, financed in part by a Levy on
fossil fuel consumption of industrialized countries, to mobilize a
substantial part of the resources needed for implementation of the
Action Plan for the Protection of the Atmosphere.

- Support the work of the Inter~governmental Panel on Climate Change
to conduct continuing assessments of scientific results and initiate

government-to-government discussion of responses and strategies.

- Devote increasing resources to research and monitoring efforts
within the World Climate Programme, the International Geosphere
Biosphere Programme and Human Response to Global Change Programme.
It is particularly important to uqderstand how climate changes on a
regional scale are related to an overall global change of climate.
Emphasis shouls also be placed on better determining the role of

oceans and global heat transport and the flux of greenhouse gases.

- Increase significantly the funding for research, development and
transfer of information on renewablé energy, if necessary by the
establishment of additional and bridging programmes; extend
technology transfer with particular emphasis on the needs of the
developing countries; and upgrade efforts to meet obligations for
the development and transfer of technology embodied in existing

agreements.

- Expand funding for more extensive technology transfer and technical

cooperation projects in coastal zone protection and management.

- Reduce deforestation and increase afforestation making use of
proposals such as that in the World Commission on Environment and
Development™s (WCED) report, "Our Common Future®, including the
establishment of a trust fund to provide adequate incentives to

enable developing nations to manage their tropical forest resources

sustainably.

- pevelop and support technical cooperation projects to allow
developing nations to participate in international mitigation

efforts, monitoring, research and analysis related to the changing

atmosphere.
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= Ensure that this Conference Statement, the Working Groupe reports
and the full Proceedings of the World Conference, "The Changing
Atmosphere 2 Implications for Global Security™ (to be published in
the Fall, 1988) are made available to all nations, to the
conferences mentioned under paragraph 26, and other future meetings
dealing with related issues.

= Increase funding to non-governmental organizations to allow the
establishment of environmental education programmes and public
awareness campaigns related to the changing atmosphere. Such
programmes would aim at sharpening perception of the issues, and
changing public values and behaviour with respect to the
environment.

- Allocate financial support for environmental education in primary
and secondary schools and universities. Consideration should be
given to establishing special groups in university departments for

addressing the crucial issues of global climate change.

future possible developments

24.

25.

A possible short-term outcome of the above mentioned international
activites is initiation, already in 1989, of the process for preparing a
comprehensive global convention on the protection of the atmosphere.

Limitations to the emissions of greenhouse gases would then be agreed by

specific protocols in the frame of such convention.

Next essential events on the way to that convention might probably be :

-~ the international workshop on law and policy to be held in Ottawa
early in 1989;

- a high level political conference to be convened in the autumn 1989 by
the Netherlands Ministry of the Environment;
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- the Second World Climate Conference, Geneva, June 1990;

- the Intergovernmental Conference on sustainable Development in 1992
which could be the culminating event.

The substance of the convention mentioned under 24 above (and of

associated protocols) as far as the greenhouse issue is concerned could
probably consist in :

a) greenhouse gases emission reduction targets for developed countries;

b) new development aid schemes to help developing countries to Limit the
increase of their greenhouse gases emissions by use of appropriate

technologies and to reverse deforestation trends;

¢) a new impetus to scientific and technical international cooperation

on all the aspects relevant for the greenhouse issue.

Renegotiation of the Montreal Protocol on CFC's is a very likely short

term development.

Policy discussions on the way how to deal with the greenhouse effect
might be very complex because of the many far reaching and interrelated
aspects of the issue.

In this respect, it is worth stressing the global, complex and
differentiated nature of the challenge put by the greenhouse issue.

This was well presented in the following statement at the Bellagio
(1987) workshop (see Annex) :

» .. the participants emphasized the relationship between the issue of
climatic change, including policy responses to it, and a number of
other issues, above all in the field of environment and development.
This relationship underlines the importance of the differences in
impact by region, and hence by country, of climatic change and the
extent to which these differences affect the effort of the

international community in promoting sustainable development.
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The report of the Brundtland Commission has explained the
ramifications of these numerous interconnections. The significance
of the difference in regional impact should not, however, be allowed
to detract from the emphasis on the comunity as a whole in facing it.
Still less should it encourage any attempts to divide countries or
regions into "winners®™ or "losers®. This is not a "zero-sum™ game.
Unless action is taken, it could be a negative sum game of highly

uncertain proportions.®

III. REVIEW OF POSSIBLE ACTIONS

Introduction

29. Pre

int

Liminary indications from research results and the state of the

ernational debate call for urgent consideration of further action on

the greenhouse dissue.

Suc

inc

h action, of which the following paragraphs give an overview, could
lude :

= research;

- preventive measures (i.e. measures to curb greenhouse gases
emissions); ’

- adaptive measures (i.e. measures to adapt to climatic changes and
to their impacts if those seem likely to be unavoidable despite

preventive measures).

30. Policy measures may be classed into three groups :

(a)

(b)

those which 'have to be taken at an international ilevel and require
international agreement (e.g. reduction of CO2 emissions);

‘those which may be taken at a European level (e.g. planning for
water .resources, agricultural and forest planning) or in specific

- -countries e.g. ‘through development aid programmes :(conservation of

tropical forests, wetlands, coastal ecosystems, appropriate energy

policies, etc.);
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(¢) those of an intermediate character (e.g. decisions on the energy mix

to be adopted, taking account of (a) and of particular European
conditions).

The group to which any particular measure belongs may determine the time
necessary to its adoption and require a proper approach.

Measures of an international character may ignore specific local
conditions; local measures cannot do so.

The above mentioned factors have to be taken into account in order to
correctly coordinate the policy decision timing and the research timing.
In fact this coordination is essential for two reasons :

(a) the uncertainties as regards the climate change and its impacts
increase with increasing spatial and temporal definition : the
ultimate answer one is expecting from scientific research is what
will happen, when, where. Now the "what™ becomes increasingly
uncertain as the range of the "when™ and “where™ becomes smaller.
Yet such knowledge is vital for any planning which decision makers

could consider.
(b) in order to take policy decisions it is crucial to know

- which danger, when and where, one has to face and what
consequences upon the environment, the economy, the society at
large are to be expected;

-~ how to implement at best the measures decided;

Therefore, the study of policy options and scientific research have to
go in parallel, and there must be a continuous feedback between the two.
Only in this way can one avoid that decisions are unduly delayed or that
they are taken without taking fully into account research results.
Research itself should benefit from that interaction process, by being
continuously reoriented towards specific objectives and actual problems

and needs.
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Research activities

32.

33.

Already since 1980, the Commission of the European Communities is
carrying out a research programme in Climetology, whose main research .
areas are concerned with the study of the evolution of climate in the
past, with climate modelling, with the man-induced climate change and
with the impacts that such change could have on European land and water
resources. The symposium held in Brussels in November 1986 (Annex B)
was organised in the frame of this programme and was meant to provide

the scientific consensus available at that date.

Research is being focussed especially on the climatic effects of
greenhouse gases, and climatologically significant processes imperfectly
understood as yet, such as atmosphere-ocean interactions, the water
vapour-greenhouse feedback, the cloud feedback, aerosol and cloud
climatolooy, biospheric sources and sinks of trace gases, climatic
aspects of ozone changes and troposphere-stratosphere interactions, the

effects of glabal warming on the melting rate of ice shelves.

In the near future the Climatology research programme of the Commission
will put a greater stress on the impacts which climate change could have

on important sectors of the European environment.
Such intensified research should concern in particular :

(1) The rise in sea level and its impacts on the European coasts
(prediction of future sea-level changes, the change in storm surge
risks for European coastal installations, the impacts on coastal
ecosystems and coastal land use).

2) Tﬁe impacts of a changing climate on European crops, forests, water
resources (bioclimatic shifts of crops and forests, changes in
productivity, the sensitivity of European crops to increased CO2 and
climate change, the impacts on surface and ground water supplies).

(3) The effects of the climate change as regards the progressive
aridification of the Mediterranean Europe (effects of climatic and
meteorological factors on soil degradation, the impact of

progressive drought on vegetation).
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(4) The occurrence and frequency of extreme events and their impacts
upon agriculture and industry (the impacts of the alternance of
droughts and heavy rainfall on European land resources, the impacts

" of meteorological extremes such as hail and frost on European
agriculture and industry).

(S) The melting of Alpine glaciers.

(6) The study of the social, economic and political factors conditioning
probable future emission rates of greenhouse gases, and likely to be
affected by any policy option that could be adopted.

(7) The study of socio-economic impacts, in particular in the Community,
due to climatic changes, for the various relevant aspects, such as
consequences for agriculture, consequences for costline regions of

the sea level rise, etc.

Such research should be supplemented by a sound monitoring of
atmospheric and oceanic conditions. International agreeménts should
altlow to place instrumentation where it is needed and to have access to
space based monitoring systems. A vital component of a monitoring
programme is the utilisation of space technology to understand the
processes which control the earth's climate system and its sensitivity

to natural and man-induced changes.

Environmental constraints, especially the reduction of air pollution,

call for a balanced pursuit of environmental and energy objectives.

As far as CO2 is concerned, the objective tan also be achieved through
progress in the development and availability of techniques, processes

and products allowing rational use of energy and the efficient and

economic use of renewable energy sources and by safe nuclear energy.

These considerations provide ample justificatioh for a specific energy
R&D programme in the fields of renewable energies, rational use of

energy and safe nuclear technology which will ensure continuity of the
progress made since 1975 and guarantee that optimum benefits be gained

from the new energy technologies developecd so far.
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Elimination of CO2 at the source could eventually become a new domain of
resarch. No economically or technically feasible technologies are yet
available.
New directions for research in this field should be‘explored.

Moreover, the management of the CO2 problem implies both the definition
of global reduction objectives and the implementation of these
objectives. The first aspect of the problem requires to determine by
how much the emissions will need to be reduced and the pace of that
reduction. The implementation action will have to determine the
economic activities that will bear the major part of this reduction, the
allocation of this reduction among the different actors and the

institutional approaches to arrive at these objectives.

System Analysis can, in principle, provide the adequate basis for
looking at these questions. Energy=~Environment models give the

possibility of findino efficient ways of achieving emission goals;
Climate models are there to assess the impact of emissions on the
environment and to help construct scenarios of adaptive measures;
Energy-economy models allow to compute the impact on the economic

systems of the costs incurred by the reduction of emissions.

The models developed in the System Analysis Community research programme
should be adapted and used in the direction defined above for analysing

energy related CU2 emissions reduction measures and programmes.

The aim of such research would be to evaluate the feasibility and the
costs of various reduction objectives as well as to assess their impact

on the energy and economy sectors.

Preventive action (greenhouse gases emission reduction)

37.

Preventive action is any action aiming at curbing the expected increase
in greenhouse gases atmospheric concentrations.

This could mean aiming first at reducing the rate of increase of those
concentrations and in the (onger term at stabilizing them. Reduction of
areenhouse gases concentrations does not seem at this stage a realistic

objective but could be a very tong term goal.



38.

39.

- 45 =

The only way at hand to control future trends of greenhouse gases
concentrations is limiting man-made emissions including, in case of coz,
reversing the present trend of deforestation in tropical regions.

Preventative action is further discussed with reference to the most

relevant greenhouse gases here below.
Carbon dioxide (coz) emissions

As shown in paragraph & of chapter I, CO2 emissions are mostly due to
fossil fuels burning and forest wood burning or forest biomass
decomposition, }

Preventive action could therefore include measures to be taken in the
energy sector (including energy for industry and transportation) and in
the forestry and agricultural sectors as far as action in these sectors

could help to preserve forests.

A tentative list of actions aiming at CO2 emissions reduction which

could be studied might include :

A. Energy related measures for CO,

There are several types of technical energy related measures that
could curb CO2 emissions, as listed below.

0f course not all those measures are equally efficient or
cost-effective and one should make a clear distinction between the
physical potential of CD2 emission reduction of a given measure and

its economic viability.

The following technical measures, which are listed without any
ranking or priority, may provide ways to reduce CO2 emissions from

carbon-based fuels :
a. Energy Efficiency

- improving the efficiency of energy demand (e.g. more efficient
Light bulbs, better insulation, more efficient cars, electronic

regulations, etc.);
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"= improving the efficiency of energy supply (e.g. cogeneration,
introduction of combined cycle possibly integrated with

high-temperature nuclear reactors, develoment of MHD, etc.);
b. Energy Supply

= fuel switching to less CO2 emitting fuels (the relation of CO2
emitted quantities with regard to a unit of energy produce for
the combustion of lignite, hard coal, oil and natural gas is as
follows : 121, 100, 88, 58);

- increased use of non carbon based renewable energies (pe. solar,
windpower, hydro, geothermal, photovoltaics);

= increased use of nuclear power.
¢. Biotic sources

- Use biomass for energy purposes (such as wood for heating or
cooking in developing countries) in a sustainable way so that

the CO2 atmospheric balance is not affected significantly;
d. CO2 technology abatement

= Althouah at present no economically or technically feasible
technologies seem to be available, this possibility should not

be excluded for the future.
e. Long-term development

= Introduction of non-carbon based energy systems in their various
forms combined with electricity and hydrogen as secondary energy

carriers.

Any policy decision aiming at reducing CO2 emissions in the energy
sector should be carefully examined taking fully into account the
specific objectives and constraints existing at international,
community and national level in this sector. On the other hand, any
future decision in the field of energy policy should take into
account the problem of potential climate changes linked to the

greenhouse effect.
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System analysis models have been extensively used in the past for
exploring consequences of economic~energy-environmental related
measures and the use of such analytical models may provide
information on the feasibility of measures to achieve CO2 reduction
goals. Scenarios analysis can complete such information and identify
technologies which have a good chance of contributing to that
objective and hence should deserve more attention.

Measures related to forestry and natural ecosystems

a. Conserve forest resources

-~ promote appropriate agricultural practices and organization in
developing countries to avoid that agricultural land demand
cause further deforestation;

- assist developing countries to improve their ability to manage
forests in a manner that ensures that they are exploited on a
sustainable basis;

- reinforce prevention and fighting of forest fires;

- promote actions to monitor and restore declining forests;

- provide alternatives to and improve the efficiency of the

utilisation of fuel=-wood for cooking in developing countries.

b. Promote afforestation

- increase reafforestation efforts notably in subtropical and

tropical regions;

- promote agroforestry, especially in developing countries.

c. Natural ecosystem protection

- promote the conservation of ecosystems directly or indirectly

relevant for the global carbon cycle,
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40. CFCs emissions
Possible preventative actions are :

a. Constrain use
b. Constrain production

¢. Recapture and recycle or destroy
41. CH‘, uzo emissions
Actions which could be considered are :

a. Minimize CH4 losses in extraction, transport and use of natural gas.

b. Minimize CHA losses from Landfills.

¢. Minimize N20 emission from fossil fuels burning.

d. Study possible improvements in livestocks management, rice
cultivation and Lagoons management, aiming at reducing CHA release.

e. Study possible improved fertilizing management practices to reduce

NZO release from nitrogen fertilizers use.

42. The possible use of mechanisms such as taxation of products that cause
greenhouse gas emissions or of emissions themselves where this is
feasible, could be considered to stimulate or complement technology

measures.

Planned adaptation

43, Planned adaptation involves taking account of potential greenhouse
impacts in long-term planning, most likely at the regional and national
levels.

Consideration of such measures in long term planning becomes necessary
if it is believed that :

- impacts are Likely to occur which society will not be able to adjust
to in the short term;

- implementation of preventative measures is unlikely to be sufficiently
effective in time (e.g. even if emission controls were implemented
now, it is possible that significant impacts will occur due to the
atmospheric warming to which we are already committed).
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At this stage it is not possible to cover, even in qualitative and

simple way, all the adaptive measures which could be worth considering
in relation to the various potential impacts of the greenhouse effect.

However, it is worth giving some indications concerning potential

measures for possible sea-level rise and for impacts on agriculture.

Possible adaptation measures concerning sea level rise could include :

Sea walls/flood barriers.

National flood insurance programmes.

Construction of reservoirs (to combat increased salinity).
Abandonment of developed regions in low lying areas.

Other relocation of populations away from vulnerable sites.

Protection of coastal ecosystems.

Examples of measures which could be considered in order to adapt to

impacts on agriculture are :

More efficient use of fertilisers.

Changes of Land use to optimise and to stabilize production;

Changes of policy to maintain national food security;

Changes to policies supporting land management, such as soil erosion

control, water management, etc.

Cooperation with developing countries

4é.

ALl the above measures, both as regards preventive action and as regards

planned adaptation, should also be developed to take into account the

needs of the developing countries, and how the Community's development

aid policy can contribute towards the prevention and the adaptation of

the greenhouse effect. 1In particular :

a) by enhancing the type of projects that can actively contribute to

prevention such as those which are directed at reducing
deforestation, conserving wetlands, coastal ecosystems and the

genetic diversity or arid ecosystems;
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by taking into account the consequences of the greenhouse effect in
medium-term project planning (e.g. agricultural programmes, livestock
programmes, fisheries and any projects related to long-term
investments on lowlands which may be affected by the forecasted

increase of ocean level);

by ensuring that base line data being gathered for the purpose of
implementing development projects be made accessible to the Community
research programme on the greenhouse effect.
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IV. CONCLUSIONS OF THE COMMISSION

47.

48.

49,

50.

The Community should implement fully the Vienna Convéntion for the
protection of the ozone layer and the Montreal Protocol on substances
that deplete the ozone tayer. This will involve the adoption and
application by all Member states of the proposed Council Decision,
Regulation and Resolution agreed to by the Council on 16 June 1988.

The Community should participate actively in the efforts toward

" renegotiation by 1990 of the Montreal Protocol on substances that

deplete the ozone layer. The Protocol should be revised so that the

CFC's emissions could be almost totally eliminated by the year 2000 as
recommended by the Toronto conference.

The Commmunity should welcome initiation of discussions on the

possibilities of an international agreement for the future protection of

the atmosphere. It should be prepared to give an important contribution

to the preparation and negotiation of such an agreement which might
include the establishment of specific targets for Limiting emissions of
agreenhose gases as well as definition of emission reduction measures and

programmes.

Therefore, the Commission will take the initiative to launch a

substantial policy-options study programme to evaluate the feasibility,

costs and likely results of possible measures to Limit greenhouse gases
emissions. Results of such programme would give useful inputs to the

international debate on the issue.
The main areas of such programme should be :

- jdentification and technical assessment of measures and technologies
in various relevant fields capable to reduce greenhouse gases

emissions;

- analysis of economic, industrial, energy, social and institutional
implications and impacts of the above mentioned possible measures

and technologies;

- structuring and evaluating policy scenarios referred in particular

to possible strategic targets for CO2 emission ceilings.
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A reliable greenhouse gases emission inventory would be needed in
this frame.

The focus of the exercise should be on Europe in a first instance.

- establishing a decision analysis framework in order to link
probabilistically policy options and their Likely results an
benefits.

= identifying and evaltuating adaptive policies to cope with
unavoidable effects under the different scenarios resulting from the .
decision analysis exercise.

The Commission has developed several energy-economy and
energy~environment models and those models and the experience gained in
policy analyses of energy-environment interactions should be fully

exploited when starting new work on the greenhouse issue.

The above mentioned work programme should be closely linked to the
research and development activities on relevant subjects such as
climatology and eneray. ‘

Moreover a framework should be created to allow systematic exchange of

views and rapid feedbacks among scientists and policy makers.

The areenhouse effect is a alobal problem, the Community should

therefore play an important part in the definition of a global policy,

involving in particular developing countries, towards a sustainable

deve lopment.

Community work on the greenhouse issue should be structured and
scheduled so to allow synergism and collaboration with internationat
organizations and third countries. 1In particular the Commission work
programme should fully take account of parallel activities in the frame
of the panel on climate change of WMO/UNEP and of OECD and IEA,.

The Community and its Member States should by now take into account in

their policy decisions (related to energy or other sectors relevant to

the issue) the problem of potential climate changes linked to the
greenhouse effect.
Early consideration of such issue could avoid higher costs in future.
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Moreover the Commission will take urgent action to reinforce and expand
efforts in the field of energy savings, energy efficiency improvement,
development of new energy sources, use of safe nuclear technology. The

accelerated development and promotion of innovative commercial-scale

technologies in these fields should be given high'priority.

There is no doubt that such action is justified because of both energy
and environmental requirements, independent of uncertainties on some
scientific aspects of the greenhouse issue.

Of special importance would be the possibility to quantify energy
efficiency improvements in terms of CO2 reductions.

The Community should sustain vigorous research programmes on all the

relevant aspects of the greenhouse issue and should promote new energy

technologies having the potential to Limit Co2 emissions.

Activities should be reinforced and expanded in the frame of existing

cooperation agreements of the EC with mediterranean countries with the

aim both of promoting sustainable development in those countries and of
helping them to prevent Likely impacts of the greenhouse issue on their

environment.

The Commission will also prepare urgent action in the field of aid to

developing countries both as regards preventive and as regards

acaptation measures,

In particular :

- An attempt should be made to classify and map geographical areas
which are particularly vulnerable to the greenhouse effect (such as,
for instance, islands whose mean altitude above sea level is
precariously low, coastal states, etc. Such maping would form a
reference basis against which policies could be evaluated. It would
certainly be a first step towards adapting policy as regards aid to

developing countries.

- The greenhouse effect should as much as possible be taken into
account in considering the feasibility of major projects such as,
for instance, dams, agricultural projects which involve major
modifications to the environment and in being particularly cautious

in evaluating any project which may have a negative input on
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tropical forests, wetlands, coastal ecosystems or mountain
ecosystems. Instruments should be developed to assess the Long-term
sensitivity of development projects to the greenhouse effect.
Preparedness against natural disaster also at some stage have to be
increased, in respect of the type of calamities which the greenhouse
effect may make more likely. (For example the strength of tropical
storms which is expected to increase.) In preparing national
regional conservation strategies one should ensure that adequate

account is taken of the greenhouse effect.

In parallel to the work needed to evaluate possible policy options,
existing research programmes should be strenghten to better understand

the potential impacts of the greenhouse effect on European regions.

These programmes should consider both the physical and the

socio-economic direct and indirect impacts.

In this frame the risks for the coastline regions of the Community
related to possible sea level rise should be assessed so that
information useful for land use planning is available to developers and

competent authorities.

Finally, the Commission will set up a Committee to exchange information
on all the aspects of the greenhouse issue. Member States and the

Commission should be represented in this Committee.
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ANNEX

Recent major events on the greenhouse issue
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A. The 'VILLACHf Conference (International conference on the assessment and

the rate of €O, and of other greenhouse gases in climate variations and
associated impacts (Villach = Austria, 9-15 October 1985))

This conference was jointly convened by UNEP, WMO and ICSU with
participation of scientists from twenty nine developed and developing

countries.

The following sentences appear in the statement adopted by this

conference :

"Many important economic and social decisions are being made today on
long-term projects = major water resource management activities such
as irrigation and hydro-power; drought relief; agricultural‘land use;
structural designs and coastal engineering projects; and energy
planning = all based on the assumption that past climatic data,
without modificatioﬁ, are a reliable guide to the futqre. This is no
longer a good assumption since the inéreasing concentrations of
greenhouse gases are expected to cause a significant warming of the

global climate in the next century."™

"while some warming of climate now appears inevitable due to past
actions, the rate and degree of future warming could be profoundly
affected by governmental policies on energy conservation, use of
fossil fuels, and the emission of some greenhouse gases.”

"Based on evidence of effects'of past climatic changes, there is
little doubt that a future change in climate of the order of
magnitude obtained from climate models for a doubling of the
atmospheric CO2 concentration could have profound effects on global

ecosystems, agriculture, water resources and sea ice,"
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"Governments and regional inter-governmental organizations should take
into account the results of this assessment (Villach 1985) in their
policies on social and economic development, environmental
programmes, and control of emissions of radiatively active gases."”

"Public information efforts should be increased by international
agencies and governments on the issues of greenhouse gases, climate
change and sea level, including wide distribution of the documents of
this Conference (villach 1985)."

®Major uncertainties remain in predictions of changes in global and
regional precipitation and temperature patterns. Ecosystem responses

" are also imperfectly known. Nevertheless, the understanding of the
greenhouse question is sufficiently developed that scientists and
policy-makers should begin an active collaboration to explore the
effectiveness of alternative policies and adjustments. Efforts
should be made to design methods necessary for such collaboration.®

B. The EEC Symposium on "C02 and other greenhouse gases : climatic and
associated impacts (Brussels, 3~5 Novesber 1986)

Upon the initiative of Dr. K.H. Narjes, Vice-President of the Commission
of European Communities, a Symposium organised by the CEC, DG XII, was
held in Brussels from 3 - 5 November 1986. 1t was attended by about 60
Lleading European and US scientists, who reviewed the whole issue of the
climate change that will take place as a consequence of the accummulation

of the atmotfspheric CO2 and other greenhouse gases.

Further to the conclusions on the scientific asbects of the greenhouse
issue, mentioned in the relevant sections of this document, the following

recommendations were presented as a conclusion of this Symposium :

"~ The time has come for taking a decisive step toward converting the
dialogue between scientists and decision makers from a remote,
intermittent and casual reading of reports of the other party to a

closer and more interactive exchange of vieus,
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- It is recommended that a means be established for obtaining the
necessary exchange of information between policy analysts, decision

makers and the scientific community involved in the issue."

C. The workshops on 'oevelopingépolicies for responding to climatic changE:
(Villach - Austria, 28 September-2 October 1987 and Bellagio - Italy,
9-13 November 1987)

These meetings were called following the scientific consensus reached at
the Villach conference in order to "start policy analysis to identify the
widest possible range of social responses for Limiting or adapting to

climatic changes".

Apart from the statement mentioned in paragraph 28 of this document, the

following conclusions/recommendations were presented :

"Immediate steps to limit greenhouse gas emissions

(1) Ozone Protocol 1Immediate approval and implementation of the

Protocol on Substances that Deplete the Ozone Layer (thereby reducing
CFC emissions). Recommend that it be ratified urgently and that
after expedited scientific review the parties consider acceleration
of the schedule for reductions in CFCs and eventual elimination of
emissions not only for ozone layer protection but particularly for

greenhouse gas Llimitation.

(2) Energy Policies

Governments should immediately begin to reexamine their long-term
energy strategies with the goals of achieving high end-use
efficiency, reducing multiple forms of air potlution and reducing CO2
emissions. Research and development on alternative (non-fossil)

energy systems must be greatly intensified.

(3) Deforestation Policies

Recommend support for increaséd measures to reduce deforestation,
e.g. locally appropriate actions along the lines of the Tropical

forest Action Plan, 1987. Such measures are currently necessary

because of the effects of tropical deforestation on agriculture,
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energy, soil erosion, flooding and drought, etc. The contribution of
deforestation to greenhouse gas induced climatic change is a powerful

additional reason for measures to reduce deforestation.

(4) Other Trace Gases

Measures should be taken to avoid industrial and societal actions in
the future which unduly contribute to emissions of greenhouse gases

to the atmosphere. Examples include Landfills that emit methane; N,O

2
reduction strategies; agricultural practices, etc.

Immediate steps to limit the impact of sea-level rise

(5) River and Coastal Zone Policies

International unions of geographic, coastal and geodeticband soil
sciences and/or goverﬁment agencies should develop maps to identify
coastal areas vulnerable to sea-level rise, river regulation and
intensifying land-use. Planning for large new industrial, tourist
and urban instaltations near the sea should allow for the risks of

possible sea-level rise.

Immediate steps to improve understanding of the greenhouse effect and

options for dealing with it

(6) Management tools

Policy and scientific research should investigate further the utility
- of particular goals as management tools. An environmental goal
expressed in terms of a rate of change of temperature or sea-level is
easy to relate to observed historic rates of change. Such an
environmental goal is related to the ambient concentration of
greenhouse gases (expressed in terms of CO2 equivélence) and thus to
the emissions and for each of these, regulatory targets can be set in

line with the long-term environmental goal.
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(7) Monitoring

The problem of significant climéte warming may call for a
considerable increase in existing available monitoring activities,
both with regard to global climate and its variability and sea-level
changes, atmospheric chemistry and rainfall chemistry, as well as the

consequences for the environment of any significant warming.

It is therefore recommended that WMO/WCP (World Meteorological

Organization / World Climate Programme) and UNEP/GEMS (Unite Nations

Environment Programme / Global Environmental Monitoring System) carry

out a joint study of :

-~ what new climate observing system activites are required for
monitoring the changing climate;

- what activities are required for monitoring the consequences of the

changing climate.

The 10C through the Global Sea Level Observing System should give
urgent attention to strengthening the monitoring of sea-level changes

worldwide.

(8) Research

ICSsu, UNEP\and WMO jointly support the World Climate Programme (WCP),
which is the focus for the further study of both basic research
issues concerning global climaticAchange and questions about climatic
impact. The World Climate Research Programme (WCRP) is an important
component of the WCP, as the assessment of possible or likely future
climatic changes rests on a comprehensive understanding of the global

climate system.

Similarly, the new research programme IGBP (International Geosphere
Biosphere Programme), initiated by ICSU, addresses the scientific
problems that we are now confronting when trying to understand the
biological and geochemical interactions that contribute to future
climatic change and are of importance for understanding climatic

impacts.

Increased support for scientific research for both the WCRP and 1GBP

should be given high priority."
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D. The Brundtland Commission's report

The World Commission on environment and Development has been created on
the basis of an UN General Assembly resolution in 1983 as an independent
body to formulate and present proposals and recommandations concerning
the critical environment and development problems with the aim of

promoting a sustainable development.

Its report was presented to the General Assembly of UN during its 42nd
Session in the fall of 1987,

This report asks for a urgent start of negotiating procedures to develop
international agreement on strategies to cope with the greenhouse issue.

It is suggested to consider :

"~ improved monitoring and assessment of the evolving phenomena;

- increased research to improve knowledge about the origins,
mechanisms, and effects of the phenomena;

- the development of internationally agreed policies for the reduction
of the causative gases; and

- adoption of strategies needed to minimize damage and cope with the

climate changes and rising sea level.®
The report also suggests that such negotiations should aim at an
international convention on "management policies for all

environmentally reactive chemicals released into the atmosphere".

E. The European Parliament resolution

The European Parliament has adopted on 12th September 1986 the following

resolution on measures to counteract the rising concentration of CO2 in

the atmosphere @

" The European Parliament

- having regard to the motion for a resolution tabled by Mr. Linkohr on
research and policy measures to counteract the rising concentration

of carbon dioxide in the atmosphere ('greenhouse effect') (Doc.
B2-1430/84).
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- having regard to the report of the Committee on Energy, Research and

A.

D.

Technology and to the opinion of the Committee on the Environment,
Public Health and Consumer Protection (Doc. A2-68/86).

noting the growing scientific certainty that the earth's average
temperature s rising as a result of non-natural releases into the
atmosphere of carbon-dioxide and propellants from fossil=fuel
burning, intensive farming and industrial activities and
deforestation respectively.

noting that an increasing temperature build-up, which is greater at
the poles than at the equator, will bring about a shift in the
earth's climatic zones, resulting in radical and, in some cases,
disastrous changes in economic-activity patterns.

pointing out that the only scientifically established facts about
global temperature build-up are the scale thereof and thus the
number of years remaining until its effects become apparent,

assuming no change in human-activity patterns.

pointing out the need to obtain essential scientific data on the
slow but perceptible changes in the environment of the world in
order to establish the extent of the changes taking place, and the
measures to be taken to avoid or reduce their unfavourable effects
and to exploit beneficial consequences.

Stresses that it is imperative to make more-reaching countermeasures
than those currently implemented to combat pollution, provided such
measures are directed at releases of both carbon dioxide and
propellants, since, contrary to earlier assumption, the Latter are
just as significant a cause of temperature build-up as the former;

Calls upon the Commission, in fﬁture activities in the field of
agricultural, industrial and energy policy and in negotiations with
both national and international authorities, to put forward measures
with a view to a substantial reduction of harmful discharges, thus

benefiting the environment too;
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Emphasizes in this connection the automatic benefit to be gained
from large-scale energy-saving and rational use of energy, possibly
in tandem with exploitation of cleaner energy sources and flue-gas
purification respectively;

Calls for a worldwide policy of reafforestation, for which the
Community should provide an example with its own forestry policy;

Calls for financial Community development policy measures to help
put an end to the deforestation of rain forests in Third World

countries;

Calls on the Council when drawing up the new framework programme for
research to allocate more resources to the area of climatology,
especially relating to changing temperature gradients including

ocean—atmosphere interaction;

Stresses that preventing pollution of the world's seas is an

essential requirement for climatic stability;

Recalls that it is incumbent upon the industrialized countries of
the Northern hemisphere, which are largely responsible for
jeopardizing climate, to ensure that the developing nations are

given access to the latest technological know-how;

Instructs its Members, in collaboration with the relevant scientific
quarters, to inform the public = and particularly the operators
directly responsible - about the implications of the human
activities in question, while explaining the need for effective

measures;

Instructs its committee responsible to include in their opinions a
climatic-impact assessment of future Community-level activities with

a view to reducing the .current temperature build-up;

Instructs its President to forward this resolution and the report of
its committee to the Council and the Commission."



Programa de trabajo de La Comisiédn
sobre el estudio de las distintas polfticas que pueden aplicarse
pera hacer frente a La "problemdtica del efecto de invernadero"

I, CONTENIDO DEL PROGRAMA

Este programa ha de proprocionar los elementos necesarios para de-
finir el papel potencial de la Comunidad y sues Estsdos miembros a
Lla hora de establcer y fomentar en los foros internacionales perti-
nentes La medidas necesarias para hacer frente & los riesgos
originadas por el efecto invernadero.

Con este objetivo, este programa de trabajo tratard Los siguientes
temas:

A, Determinacion de las distintas politicas para evitar/reducir las
emisiones de gases del efecto de invernadero

Se determinaradn las medidas necesarias para poder reducir las
emisiones de distintos gases del efecto de inver=

nadero hasta alganzar unos objetivos estratégicos. Esto supo-
ne que para cada gas del efecto de invernadero se

Llevard a cabo une valoracidn detallada de Las distintas opcio-
nes de las que se dispone para reducir la emision para cal-
cular el nivel de reducién de emisiones que se puede obtener

con cada opcién, asf como el paquete de medidas necesarias para alcanzar
las reduciones establecidas como objetivo estratégico. El poten-
cial disponible para evitar/reducir las emisiones se estudiara
en los siguientes sectores:



produccién de energia;

consumo de energfa Cincluido el transporte);
produccién industrial;

utilizacién de los productos;

actividades agrarias.

Serd necesario abordar el problema de marera adecuada para terer en.cuenta las

- distintas situaciones especificas de cada pafs u grupus de paises,

c.

Concretamente, habréd que considerar los siguientes factores:
- nivel de desarrolio econémico;
- potiticas energéticas en vigor;

- geografia,

Implicaciones derivadas de las distintas opciones para reducir las enisicnes

Cada opcidn para reducir las emisiones se examinard con objeto de

valorar los siguientes puntos:
= implicaciones técnicas ‘e industriales;
- implicaciones econémicas y financieras;

~ implicaciones politicas, institucionales y sociales.

Creacidn de un marco de anélisis de decisiones

L)

Se creard _un marco que permita estructurar la informacién
disponible sobre todos los aspectos del efecto {nvernadero

. de forma que se puedan determinar Las ventajas proba-

bles (reducién del riesgo de modificar el clima, etc) de cada una

. de las distintas politicas. Este marco tendrd en cuenta:

[ . e
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~ las emisiones y la reduccion de las emisiones;

- Las implicaciones que conllevan estas reducciones;

- los datos cientificos disponibles sobre Las ventajas potencia-
les de los controles de emisiones alternativas.
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. Este marco se creard para recoger la incertidumbre sobre las emi-
‘siones, La eficacia de Los controles, Los cambios climdticos y

los efectos que tienen Las emisiones sobre el clima, y ademés per-
mitird determinar los resultadcs més probables derivaedos de las
diferentes actuaciones

EL marco también permitird examinar les implicaciores que se de-
rivarfan de que la actuacién en este &rea se retrase. El marco
supondrd un importante instrumento para estudiar las actuaciones
y concentrar la investigacitén futura en puntos clave de decisidn
al quedar estructurado el problema y haberse terminado Las &reas
principales de incertidumbre en las cuales los resultades pueden
variar de manera m&s sensible.

Estudio de las posibles ventajas de las distintas politicas me-

diante la utilizaciédn del marco de andlisis de derigiones y de=-

terminacién del esquema evolutive climdtico y el ‘el impacto pro-

vocado por la aplicacidn de lLas distintas opciones de control de

emisiones.

EL marco se empleard para establecer los posibles resultados de
las distintas opciones alternativas de reduccidn de emisiones,
asf como sus pasos de aplicacidn (esquema evolutivo), También
podrd indicar el grado de probabilidad de que lLas ventajas que
se pueden obtener con estas opciones se Lleguen a materializar,

Determinacidon y estudio de las medidas de adaptacifin necesarias
pars los distintos esquemas evolutivos propuestos en el punto D.

Aunque se apliquen politicas de control de las emisiones se man-
tendrdn aln una serie de riesgos procedentes de las emisiones del
pasado y de lLags emisiones a la atmésfera futuras. Por tanto, ha-
br§ que establecer medidas de adaptacién para hacer frente a es-
tos riesgos (por ejemplo, medides para proteger al hombre, la pro-
pleded y La agricultura), Se determinarédn lLa magnitud y el emplas-
zamiento de los riesgos residuales claves, y se estudifardn las
implicaciones de costes y tiempo de las distintas medidas de adap-
tacién, Las medidas de adaptacién gozarén de prioridad para garan-
tizar que lLos riesgos residueles se reducen al mézimo mediante el
empleo de los recursos disponibles, y que asimismo se preste es-
pecial atencidén a las &reas que suscitan mayor preocupacidn.
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II. LISTA DETALLADA DE ACTIVIDADES

La ejecucién de este programa requeriré, entre otras, las siguien-
tes actividades:

A. Previsitn de emisiones y opciones de .reduccién de Las mismas.

i Preparar una previsitn de emisiones para cada, gas del "inver~
nadero", Estas emisiones han de analizarse por (a) regiones, y
(b) por grupos politicos, estratégicos y econémicos.

i1 Determinar factores (dejando aparte la aplicacién del comtrol)
que probablemente influyan . sobre las emisiones fu-
turas. Valorar los grados de probsbilidad e idear esquemas
evolutivos de Las emisiones alternativas.

B. Evaluacidn de las implicaciones de Las distintas opciones de

" control de ‘emisiones

§ Determinar la visbilidad, coste y pasos de aplicacién de
cada una de las medidas de reduccién de emisiones.

43 Evaluar los efectos sociales y econdmicos.

134 Bvaluar Los efectos que estas opciones tendrén (a) en los
distintos pafses,(b) entre los distintos paf-
ses, (c) entre Las distintas agrupaciones polfticas y
estratégicas.

C. Creacién de un marco para integrar la informacidén recabada du-
rante el programa de trabajo
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Este marco ha de estar concebido para: p

= presentar implicaciones de Las distintas opciones, incluidos
costes y posibles ventajas;

- senalar implicaciones que se derivarfan de la actuacién en
distintos momentos;

- evaluar la solidez de las posibles decisiones (sobre estrate-
gias -de contro! o de adaptacién) teniendo en
cuenta la poca seguridad de las predicciones y de los datos
cientificos disponibles;

= centrarse en la investigacidn que ses necesaria para respaldar Las
decisiones que haya que tomarse.

0. Evaluacidn de las estrategias de control de emisiones

{ Determinar las posibles ventajss que se puedan derivar de
La aplicacién de estrategias de control de emisiones. Esta la-
bor exigird que se lleve a cabo una revisién critica de los me-
canismos que relacionan las concentraciones de gas del “inver-
nadero” con el calentamiento del globo y tratando en particular
Los tehas de los sistemas de alimentacidn de datos, Los pa-
gos de aplicacidn y Llas consecuencias que afectan a los
climas regionales.

i1 A partir de La revisién crfitica, preparar un. estudio para
determinar el grado de probabilidad de que las distintas predicciores al-
ternativas y de sus consecuencias. Este trabajo ha de recoger las
opiniones de Los principales expertos y ha de reflejar el grado de
dncectidumbre de Los.distintos resultados. . ....... ...

oo, . . !

e
-t
-

A partir de la informacién obtenida sobre reduccién de emisiores (A) y sus
implicaciones. (B), el marco para tomer decisiones creado en el

spartado ¢ se empleard para evaluar los costes, ventajas y
otras implicaciones de las distintas opciones de control de

emisiones.
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E. Evaluacién de las medidas de adaptacién

i Revisar las ; implicaciones que tendrén Los distintos niveles de ca~
Lentamiento sobre la infraestructura europea y su abaste-
cimiento alimentario; identificer otras implicaciones cla-
ves. Evaluar los efectos que tendrén estas medidas scbre otras
sgrupaciones politicas y econémicas de paises.

=
—lle

Revisar las opciones que podrfan

aplicarse para responder a los cambios potenciales (i)
en Europa (por ejemplo, nuevas variedades de cultivos,
sistemas de planificacidn variables, etc).

$i1 A partir de la evaluacién llevada a cabo en el epfgrafe
D y empleando el marco creado en el epigrafe C, evaluar
los costes y ventajas de Las distintas

medidas de adaptacifn; teniendo en cuenta los efectos que se
prevé que tendrd cads una de ellas, valorar el grado de
probabilidad de que tales medidas de adaptacién resulten
eficaces.

I11. OIRECTRICES PARA LA APLICACION DEL PROGRAMA

A. A la hors de ejecutar este programa La Comisién tendré muy
en cuenta otras actividades relevantes en este terranc lle-
vada a cabo tanto en la Comunidad como en el resto del mun-

do, tales como:

- el programa de jnvestigacién de La CE sobre climatologfa

y riesgos naturales;
- el resultado de las conferencias internacionales celebra-

das recientemente {(tales como lLe conferencia sobre La
Atmésfera en Proceso de Cambio, Toronto, junio 88);

- ol grupo de trabajo del PNUMA/OMM sobre cambios climéti-
cos;

etc.
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A estos efectos, La Comisidn establecerd Los Lazos de cooperacién
adecuados c¢on lLas orgenizaciones pertinentes encargadas de ta-
les actividades.

B. Asistida por el Comité mencionado en el articulo
1 de La decisidn, La Comisién definird Los procedimientos y con-
cretard Los pasos que han de darse en este programa de trabajo,
as{ como La informacidén que han de proporcionar los Estdos Miem-
bros.

Las organizaciones competentes y los Ministerios gubernamentales
de los Estados Miembros participarén tembién en estos trabajos a

través del Comité arriba mencionado. -

IV. FINANCIAMIENTO DEL PROGRAMA

Se calcula que los fondos necesarios para la apticacidn del programa
ascienden a 6 millones de ECU.



Proyecto
de

Resolucidon del Consejo relativa al "efecto

invernadero y La Comunidad"

EL Consejo de las Comunidades Europeas,
Visto el Tratado constitutivo de La Comunidad Econémica Europea,
Visto el proyecto de Resolucion de La Comisién,

Considerando que el tratado constitutivo de lLa Comunidad Econdmica Europea,
modificado por el Acta Unica Europea, dispone et desarrollo y la aplicacién
de una politica comunitaria de medio ambiente, y que el mismo tratado esti-
pula que para tomar medidas en este campo lLa Comunidad debera tener en cuen-
ta los datos cientificos y técnicos a su disposicién y las ventajas y perjui-

cios que pudieran resultar de su actuacidon o de la ausencia de lLa misma;

Considerando que la presente Resolucidon se inspira en las consideraciones ex-
presadas en lLa Resolucion de 19 de octubre de 1987 relativa a un programa co-
munitario de medio ambiente (1), concretamente la conveniencia de actuar en
el nivel apropiado, asi como la necesidad de una coordinacion internacional
del trabajo, de evaluar las ventajas y los costes de las medidas consideradas
y de preparar adecuadamente dichas medidas desde el punto de vista técnico y

politico;

considerando que los datos cientificos disponibles indican, en particular los
resultados de los programas de investigacién en materia de medio ambiente
comunitarios, que las actividades del ser humano estdn alterando de modo
significativo La composicidn de la atmdésfera y que, si nos basamos en los

modelos climatoldgicos existentes, esto

(1) D.0. n® C 328 de 7.12.1987, pag. 1



podria acarrear al cabo de cierto tiempo, debido al Llamado efecto invernade-
ro, modificaciones climaticas con importantes repercusiones sobre el medio am-

biente, el hombre y sus actividades;

Considerando que, teniendo en cuenta la naturaleza y las proporciones de los
riesgos que supone el efecto invernadero, es urgente examinar las posibles

medidas para prevenir o reducir dichos riesgos;

Considerando que en las recientes conferencias internacionales se ha alcanza-
do un consenso muy amplio en Lo que respecta a la necesidad de considerar ur-
gentemente medidas para reducir Las emisiones de los gases que provocan el

efecto invernadero;

Considerando que, dada lLa complejidad del problema del efe<zo invernadero
y de las maltiples y profundas implicaciones tanto de este efecto como de las
posibles medidas para prevenir o paliar sus consecuencias, se impone analizar
un minucioso examen previo de las diversas opciones politicas mediante méto-
dos adecuados que tengan especialmente en cuenta las incertidumbres que adn

subsisten en torno a varios aspectos del problema;

Considerando que es sumamente importante que La Comunidad y sus Estados miem-
bros se hallen en situacidén de contribuir significativamente a la reflexidon

y a la elaboracidon de las decisiones politicas que se puedan tomar en los fo-
ros internacionales apropiados para actuar del modo mas eficaz contra los ries-

gos de modificaciones climaticas,



Aprueba La Comunicacidén de la Comisién acerca del "problema del efecto inver-

nadero y lLa Comunidad" asi como sus principales conclusiones y recomendaciones;

Declara que la Comunidad deberia prestar un interés creciente a los peligros
encerrados en lLos posibles cambios climaticos relacionados con el efecto in-
vernadero y contribuir de modo significativo a fomentar la reflexidén y los

debates en torno a las posibles medidas para contrarrestar dichos riesgos;

Aprueba la iniciativa de la Comisién de lanzar un programa de trabajo relati-
vo a lLa evaluacidn de las opciones politicas para enfrentarse con los riesgos
relacionados con el efecto invernadero asi como Los objetivos de dicho progra-

ma.

Invita a la Comisidén a presentar al Consejo y al Parlamento Europeo, a media-
dos de 1990, un informe de los progresos realizados y un informe final de los
resultados obtenidos por el programa de trabajo y de las conclusiones extrai-
das, a finales de 1991.



