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ESCAPING THE HEAT TRAP |

Statement from Mon—-Governmental Organizatiomns
on Policies to Prevent Climate Change

1. THE CHALLENGE

Concentrations of greenhouse gases including carbon dloxide, chloro—
fluorocerbons, tropospheric ozone, nitrous oxide, and meéthane are rising
rapidly. These gases have already raised the sversge temperature of the
eparth. Rapid warming of the planet will lead to climatic instability that
could disrupt precipitation and agricultural patterns, shift the lecaticn of
deserts, collapse ecological systems, increase the probability and severity
of droughts, hurricanes, and floods, and raise the level of the werld's
oceans. Some of these impacts are likely to fall on nations least able to
respond to climate change. Each of these consequences could have devastating
political and economic impacts. Unfortunately, past emissions of these gases
have already committed us to significant climate change.

S$olving the problem will require an extraordinary level of crganization
and leadership by political leaders. Yet governments are late getting start-
ad. Worst still, the longer a solution is delayed, the more costly will be
the ultimate social impacts and remedies. If we wait to confirm empirically
geientific forecasts of posaible consequences, it will be toc late to turn
back.

Therefore, we believe the time has come to act to slov and then stop
the anthropogenic warming of the earth. At the zame time, we must set the
stagae for responding to climate changes that are alresdy inevitable.
Although there iz still uncertainty with regard to the sources and sinks of
a small proportion of greenhouse gases and the precise regiomal impacts of
climate change, the potential consequences are sufficient to require an
immediate global emissions reductien.

The one source that stands out above all others in dealing with this
problem is the burning of fossil fuels. Fossil-fuel combustion is responsi=
ble for more than 50T of the warming contributed by current greenhouse gas
emissions, We submit the following strategies for stabilizing the concentra-—
tions of greenhouse gases to ensure the habitability of the planet and the
well-being of human society and the natural world.

Z. EMERGY POLICIES

Reducing emissions of CO, is the single most important measure to ar—
rest climate change. The key factors inm CO, emission levels are the amounts
and types of fuels burned throughout the world and the rates of deforesta-
tion and afforestation. As the primary sources of the presant excessive
atmospheric loadings of greenhouse gases, the developed countrles of the
world should take the indtiative in reducing emissions before international-
ly binding agreements are reached.

The major, wealthy CO,-producing nations should commit themselves to
the goal of reducing CO, emissions by approximately 20% by the year 2000,
and approximately 50% by the yesr 2015. Policies to attain this objective
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shonld be judged by the principle of achieving the desired emizcsions redue-
tionz at the leagt oconemic cost. Least-cost enargy planning should be
Instituted to as=zure thiz result.

The cornerstone of policies to attain the C0, reduction objective
should be a dramatically increased efficiency in energy use. With stromg
energy efficiency policies, it should ba possible to improve substantially
on the rate of the energy efficiency ieprovement of the past decads.

Incressed sfficiency is not only the single most important and econemic
policy for reducing COp; emizeions, it alzo has & key role in encouraging
rapid and sustainable development in the developing countries, reducing both
consumer costs and other fores of harmful air pellution.

In addition, the following policies should be part of the energy
policies consistent with reducing greenhcuse gas emissions:

. Establishment of explicit carbon emission "budgets" within an inter—
national framework of agreements.

. A major rationaligation of energy pricing, subsidies and tax policies,
suth as carbon taxes or permits toc ensure that the true costs of energy
production, including effects on the environment, such as CO; emisz-
sions, are raflected in the price.

® Policies to encourage fuel switching to less COy-intensive foels &5 a
short=term measure.

- Policies to assure production of more fuel-efficient motor wehicles,
aimed at assuring an increase in fuel ecopomies at least 50% greater by
the turn of the century, and doubling by the year 2010.

. Policies to encourage more efficient energy supply systems, such as
cogeneration.
. Fedirection of research and development bodgets away from conventicmal

smetgy supply options and towards enargy efficient technologies and
ranavable anergy sources.

' Developed world financial institutions, such as the World Bank, would
suppert measures to Increase efficiency in energy use and reduce emis—
siong of CO; in the developing world by:

= redirecting the priorities of international aid and lending
agencies

= funding for research and commercial demponstrations To encourage
technological innevation in energy use and production applicable
in the developing nations

. Muclear power can reduca CO; emissions. However, as the World Commis-
sion for Environment and Development concluded, current nuclear techno—
logy brings & range of environmental, socisl, economic and political
problems, imcluding catastrophic accidents; weapons proeliferation and
vaste digposgal. It ie algo the least ecopomic option for both developed
and developing countries for reducing COp emissicns and would require
time-scales of many decades to have a marginal impact. It should be
given the lowest priority in combatting global warming.



CONFERENCE DDOCUMENTS AND REPORTS 431

3. FORESTRY TOLICIES

Current rates of world-wide deforestation are sbout 10 times the rate
of reforestation. This imbalance 1s particularly acute for troplcal forests,
which at present rates of destruction will disappear by about 2010. This
isbalance compounds COp bulldup by increasing C0y emissions and decreasing
Ch; upteke by the forests. By the year 2000, the relative rates of defores-
tation and reforestation should reach equilibrium, and then reverse. A range
of optiops, including debt swapping and major changes 1 overseas aid
peliclies should be utilized to attaln this objective. In addition nations
ghould be encouraged to enter into internsticnal agreements to maintain
forests as carbon sinks to be able to comply with pational carbon budgets.

&. CHLOROFLUOROCARBON POLICIES

The deterioration of the global czone layer is5 & crisis threatening the
continuing ability of the planet to support life. Despite scientific warm—
ings of ozone depletion, the dramatic loss of ozope over Antarctica clearly
demonstrates the limits of courrent scientific ability to completely predict
atmospheric change. Because this phenomenon was beyond worst case projec—
tions, it should serve as a warning that the global climate change could
exceed today's predictions.

A phasecut of production and emissions of ozone-depleting substances
must ba implemanted as soon as possible. The fact that emissions of substan—
cas that deplete the ozone layver represent 15-20% of the geses contributing
to the current greenhouse forcing sdds urgency to control efforts.

Tha current Montréal Protocol sets a significant precedent for inter—
national cooperation on the control of trace gases in the aAtmosphere.
However, it will not provide sdequate protection for the ozone layer nor
prevent CFCs from contributing to the greenhouse effect, even whem fully
impiemented. Thus while it is necessary to swiftly ratify the protocol so
that it enters into force om Jenuery 1, 1989, signatory nations must soon
after reconvene to stremgthen the protocol. Current scientific evidence for
ozone depletion and global warming provides & new imperative.

The protocol should incerporate a stringenmt two-pert approach. Firstly,
it should require a phaseout of fully-halogenated CFC productiom by 1995.
Becondly, a concurrent asscsasment must be mada of the ozone-depleting and
greenhouse warming poteéntial of substitute chemicals. A major international
effort mast be made to research and develop completely safe alternatives.
The protocol should also incorporate & timetable for aliminating dangerous
substitutes.

To ensure world-wide action, a vigorous diplomatic initiative must be
launched to encourage non—participating nations to join the Montréal Proto-
col, This initiative can be strengthened through transfers of non-fully
halogenated CFCs and non-greenhouse gas based technologies.

Bacause of the long atmospheric lifetimes of CFCs and halons, actions
to minimize the emissions of these gases must be taken while the Montreal
Frotocol is being strengthened and implemented. Individual nations should
consider short-term steps including elimineting non-essentisl uses of CFCs
and halens; installing emission control technologies; implementing recycling
and recovery technolegles; and safely destroying ozone-depleting compounds
befors they can enter the atmosphere. Governments should slso consider
taking measures that raise the price of CFCs and halons. High market prices
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will induce comservation programs and create opportunities for alternative
chemicals and processes to be competitive.

5 HETHANE , NITROUS OXTDE ANT TROFOSFHERIC OZ0NE

Hethane ([CH,), ozome [Dy) and mitrous cxide (Nz0) collectively contri-
bute about 25 of the current forcing toward greephoose warming. Our under—
standing of the sources of these emissions and their growth is less compleie
than for carbon dioxide {C0;) and chlorofluorocarbons (CFCs). We do know
that the concentrations of each of these gases have been rising steadily in
recent vears; methane and tropospheric ozome at 1% and nitrous oxides at
0.25% per year.

It is essential that an aggressive monitoring and research effort ha
mounted Immedistely to essess reliably the sources and interrelationships
between thesa greenhouss gases. Despite the need for more informatiom con-—
cerning these trace gases, encugh is known about them to recommend immediate
gteps to reduce emiasions. These policies fall into three categories: 1)
improving efficiency, 2) reducing emissions and 3) emphasizing the sclution
of linked problems.

" Im.]:::n\."ad ENBCEY pfficiencey will reduce combustion, whieh will lower the
emissions of hydrocarbons, carbon monoxide and nitrots oxides slowing
the formation of tropospheric ozome and the emission of methane from
fossil fuels.

. Improved agricultural productivity can reduce methane emissions by
reducing the number of acres devoted to rice production and reduce
fertilizer spplication @nd thus M0 emissions. Improved livestock pro-=
ductivity will reduce animal numbere and methane emissions per amimal
through improved nautrition. These policies are alse consistent with
general sconomic development ocbjectives.

5.2 Reducing Emissicns

. Immediste world=vwide adoption of existing and commercially demonstrated
automobile wemissions control technologies, such as catalytic con-
verters., This would result in significant reductions in the formaticn

of tropospheéric czome and methane.

] Ending deforestation would slow the bufldup of nitrous oxides from
biomass burning and forest decay, and methame from termites.

" Halting the flaring of matural gas and recycling solid waste cotld make
modest contributions to slowing methane emissions.

5.3 Emphasizing the Solution of Linked Problems

. The slowing of ozone depletien requires the phsseout of the emissions
of ozone=depleting substances and would have additional benefits in
reducing the formetion of tropospheric ozone that wvould otharwise
OCCHT .

. Addressing acid deposition by reducing nitrogen oxides would alsc have
benefits in reducing tropospheric ozone precursers and formation, A
WOy convention to reduce emissions should be adopted and rati-
fied.
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. Energy policies for the management of other greenhouss gases would also
tend to reduce the emissions of mathane and nitrous oxides and the
formatlon of tropospheric ozone,

. World-wide wrbanization 1s increasing rapidly and transit demand is
enormous and growing. Solutions to this problem include public transit
and urban cars fuelled by alternative low carbon fuels.

6. CONCLUSLIONS

We conclude by esphasizing five key points:
There is an urgent need for political leadership at the highest levels.

2. TUnilaterasl reductions of CO, emissions by the world's leading econemic
powars and C0p producers should start now and reach 20% by the year
2000 .

Fully-halogenated CFCs should be phasad ocut by 1933,

A global convention and protocol to protect the earth's climate by
stabilizing the concentrations of greenhouse gasas should be negatiasted
by 1392.

5. Mechanisms for promoting afforestation policies should ba givem the
highest priority.

ECHAPPER AU PIEGE THERMIQUE!

Engntﬁ de lignes de conduite pour prévenirc le changement climatidque
Emis par les organisations non gouvernementales participant a la
Conférence sur 1'atmosphére en évolution

1. IE PROELEME

La concentration des gaz & effet de serre, motamment du gaz carbonique,
des chlorofluorocarbones, de 1'ozome troposphérique, de 1'oxyde azoteux et
du méthane, s'accroit rapidement. Ces gaz ont déja fait monter la tompéra-
tuce moyenné de la terre. Le réchaoffement rapide de la planete conduira a
une instabilité climatique qui pourrait perturber la configuration des pré-—
cipitations et de 1'agriculture, déplacer les déserts, faire s'effondrer les
systémes écologiques, sccroitre la probabilité et la gravité des sécheres-
ses, des opuragans et des inondaticms, faire ponter le niveaw des océans.
Certains de ces effets toucheront probablement les nations les moins aptes &
reagir au changement climatigue. Chacun de ces effets pourrait aveir de
désastreunses répercussions peolitiques et économigues. Malheureusement, les
émissions antérieures de ces gaz entrainent déja un changement climatique
sensible.

La résolution du probléme nécessitera un nivean extraordinaire d'or-
ganisation et de lesdership de la part des dirigeants politiques. Pourtant,
les gouvernements tardent & pesser & 1'action. Pis encore, les répercussions
et les remédes socisux reviendrent en fin de compte d'autant plus cher gqu'en
retardera. 51 nows attendons de pouvoir confirmer empiriquement la prévision
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gclentifique des conséquences éventuelles, il sera trop tard pour retourner
en arriéare,

En conséquence, nous estimons que le moment est venu de ralentir, puis
d'arréter le réichaoffement anthropique de la terre., Par la méme occasion, il
faut nous préparer a rieagir aux changements climatiques inévitables. Il
existe encore de 1'incertitude au sujet des sources et des pults d'une pe-
tite proportion des gaz 4 effet de serre et des répercussions régionales
precises du changement climatique, mais les conséguences éventuelles justi-
fient & elles seules une raduction immediate des émissions mondiales.

Le plus grande cause dea ce probléme réside dans 1'utilisation de
combustibles fossiles, responsable de plus de 50 p. 100 du réchauffement
attribuable aux émigsions actuelles. Pour stebiliser la concentration des
gaz A& effeét de serre; nous proposcns les stratégies sulvantes gui assure-
raient 1'habitabilité de la planéte et le biepn—étre de la société humaine et
du monde naturel.

2. LIGNES DE CONDUITE CONCERMANT L'ENERGIE

La réduction des émissions de COy; est de loin la mesure la plus impor-
tante qui permettrait d'arréter le changement climatique. Les facteurs claés,
4 l'égard de la concentration des émissions de CO;, sont la guantité et la
type de combustibles brilés dans le monde entier et le rythme de déboisement
et de reboisement. Sources premiéres de 1'actuelle surcharge de pgaz i effet
de serre dans 1'stmosphére, les pays développés du monde entier devraient
prendre 1'initiative, en réduisant les émissions avant qu'on ne parvienne &
des ententes liant les pays & 1'échelle internaticnale.

Les grandes nations riches, productrices de CO,, devralent s'engager i
réduire les émissions de CO; d'envirom 20 p. 100 d'fed 1'an 2000 et d'en-
viron 50 p. 100 d'ici 2015. Les lignes de conduite visant 4 faire atteindre
ces objectifs devralent suivre le principe sulvant : réaliszer la réduction
voulue des émissions au moindre cofit pour 1'économlie. Pour obtenir cao
resultat, nous devriens pretiguer une planification d'énergie au moindre
COLL .

Pour réalimer la réduction visée de CO,, 41 ='agirait avant tout d'ame-
liorer d'une facon spectaculaire 1'efficacité de 1'utilisation d'énergie.
Grace & de vigoursuses lignes de conduite en la matiére, il devrait étre
possible d'accélérer 1'amélioration observée ces dix derniéres années dans
1'efficacité d'utilisation de 1'énergie.

Une meilleure efficacité non seulement est le plus lmportent des &lé-
nents écomomigques pour la réduction des émissions de COp, mais sussi jouve un
role capital dans 1'encouragement d'un développement rapide et sans effet
nefaste dans les pays en vole de développement, en réduisant tant le codt
pour le consommateur que d'sutres formes nocives de pollution atmosphéri=-
que.

En outra, les lignes de conduite suivantes devraient faire partie des
mesures en matiére d'énergie compatibles avec la réduction des émissions des
gaz a effet de serre :

. Instauration d'un bilan explicite des émissions de carbone dang le
cadre d'ententes internationales.

. Rationaligation fondamentale da 1'établissement du prix, des subven-
tions et des taxes on matidére d'énergie (instauration par exemple de
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taxes ou de permis touchant le carbone) pour que le colt réel de la
production d'énergie, ¥y compris les effets sur 1'environnement (comme
les émissions de C0;) entre en ligne de compte.

" Encouragement de 1'adoption de combustibles produisant moins de COy, &
titre de mesure i court terme,

. Froduction de wéhicules & moteur a consommation plus efficace, visant &
sugmenter d'su moins 50 p. 100 les économies de carburant d'ici & la
fin du siécle et du double d'ici 1'an 2010.

. Encoursgement de sources d'énergie plus efficaces, comme la co-généra-—
tion.

. Bésffectation des budgets de recherche ke de développement au prnfit de
techniques d' utilisut:un efficace de |'épnergie et de sources d énergie
renouvelables plutét gqu'aux options classiques de sources d'énergie.

. Appui par deg institutions financidres du monde industrialisé, comme la
Bangua mondiale, de mesures destinées & rendre plue efficace 1 'wtilisa-
tion da lrina:gxa et a réduire les amissions de C0; dans le Tiers
monde, & savoir:

= réorientation des priorités de 1'aide internationale et des
organismes de préts;

= financement de la recherche et des manifestations commerciales
afin d'encourager 1'innevation technigue en metidre d'utilization
et da production d'énergie dans lea nations an voie da développe-
ment .

. L'énergie nucléaire peut réduire les émissions de Eﬂ,‘ Cependant, selon
les conclusions de la Commizsion mondiale pour 1'environnement et le
développement, les techniques nucléaires actuelles sont sources de
divers problémes environnementaux, sociaux, économiques et politiques,
sans oublier les catastrophes, la prolifération des armes et le problé-
me des déchets solides. Cette forme d'énergie représente aussi 1'option
la moins économique dent disposent les pays développés ou les pays en
voie de développement pour réduire les émissions de CD; et il faudrait
bien des décennies pour que 1'effet se fasse sentir. Il convient donmc
d'accorder & l'option nucléaire la derniére place dans la lutte centre
le réchanffement,

3. LIGNES DE CONDUITE COMCERNANT LES FORETS

La rythme du déboisement dans le monde est dix foils plus éleva que
celui du rebolsement. Ce déséquilibre est particuliérement marqué en ce qui
concerne les foréts tropicales qui, au rythme de destruction sctuel, auront
digparu d'iei 1'an 2010 environ. En outre, ce déséquilibre aggrave 1 accumu-
lation de CO, car il accroit 1:: émissions et raduit ls quantite de Clj;
abzorbé par les forédts. Vers 1'an 2000, le déboisement et l& rebolsement
devraient parvenir a4 un équilibre, puis li tendance devrait s'inverser. Pour
atteindre cet objectif, il convient da recourir & diverses options, dont
1'effacement des dettes et un changement radical de politiques en matiere
d'aide aux pays d'outre-mer. Il convient de plus d'encourager les nations a
signer des accords internaticnaux visant & maintenir les foréts comse puits
de carbone afin gu'elles soient en mesure de respecter le bilen national de
carhone.
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&_. LIGNES DE CONDUITE CONCEENANT LES CHLOROFLUOROCAEBONES

La dégradation de la couche d'ozone mondisle met en péril 1'habitabi-
1ité de la planéte. Halgre leg avertissements du milieu l:ilntifiqut CONCELT
nant la destruction de 1' ozone, la découverte récente du trou d'ozone spect
taculaire an-dessus ds 1'Antarctigoe démontre cleirement les limites de la
capacité scientifigue actuella de prévolr complétement le changement atmos=
phériqua. Ce phénonéne a dépassé les projections du scénaric le plus
passimiste, eca qui nous montre que la changement c¢limatigue mondial pourrait
bien dépasser les prévisions que nous faisons aujourd'hui.

Mous devons dés goe possible cesser de prnduirn et de libérer les Eub*
stances qui détruisent la couche d'ozone, Il est d'avtant plus urgent d'in-

staurer des réductions que les substances qui détruisemt la couche d'ozone
reprusuntant 15 & 20 p. 100 des gaz gqui comtribuent au probléme actuel de

1'effet de serre.

Le Protocole de Montreal actuel établit un précédent marquant dans le
domaine de la coopératiom intermationale en matiére de réaduction des gaz a
1'état de trace dans 1'atmosphére. Cependant, néme lorsqu'il sera inteé-
gralement appligué, il ne permettra pas une protection suffisante de ls
couche d'oczone, ni me pouris empécher les CFC de contribuer & 1'effet de
sarre., Par conséguent, bien qu'il soit nécessalre de ratifier rapidement la
Protocole pour gqu'il entre en vigweur le 1°T janvier 1989, les mnations
signataires doivent se réunir de nouveau au plus vite pour le renforcer. Les
preuves scientifiques actuelles de la destruction de l'ozone et du réchauf-
fement mondizl rendent cette nécessité encore plus impérieuse.

11 v a lieun de procéder en deux étapes rigoureuses pour Instaurer le
Protocele. En premier lieu. il convient d'éliminer la productien des CFC
complétenent halogénés d' iei a 19%5. Simultanément, il faut avalusr les
produits chimiques dl rampla:ement guant & leur coefficient d'appauvrisse-
ment de la couche d'ozone st A4 leur contribution & 1'effet de serre. 11 faut
unir nos efforts 8 1'échelle internationale pour trouver et mettre au point
des produits de remplacement d'une innocuité parfaite. I1 convient aussi
d'incorperer au Protocole un calendrier pour fixer 1'élimination des substi-

tuts dangereux.

Afin gue des mesures soient prises & 1'échelle mondiale, nous devons
lancer une vigoureuse campagne diplomatique pour encourager les nations gqui
n'ont pas encore signéd le Protocole de Montréal 4 le faire. Pour ce faire)
on pourrait procéder au transfert des techniques faigant appel & des CFC
partiellement halogénés et 4 des gaz ne contribuant pas & 1'effet de
EEBTILE .

Etant donné la trés longue vie dans 1"atmosphire des CFC et des halons,
c'est dés meintenant, avant que le Protocole de Montréasl ne soit mis en
application, qu'il faut prendre des mesures pour réduire 1'émission de ces
gaz. Lea nations devraient envisager & titre individvel des mesures & court
terme, notamment 1'élimination des usages non essentiels des CFC ot des
halons; 1'installation de techniques de réduction des émissions; la mise an
oeuvra de techniques de recyclage et de récupération; et la destruction sans
danger, avant leur entrée dans 1'atmosphire, des composés qui détruisent
1'ozone. Les gouvernements doivent asussi envisager des mesures pour augmen—
ter le prix de ces substances. Un prix @levé encouragera les programmes de
protection et rendra compétitifs les produits chimiques et procadas de
remplacemant .,
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5. LIGNES DE CONDUITE CONCERNANT LE METHANE, L'OXYDE AZOTEUX ET L'OZONE
TROPOSPHERIQUE

Le méthane (CHy), 1'ozome (03) et 1'oxyde azoteux (MN,0) représentent &
eux trols environ 25 p. LO0 des forces actuelles contribuant au réchauffe—
ment par 1'effer de serre. Nous ne cooprencns pas encore aussi bien la
source de ces émissions ni leuwr croissance gque celles du gaz carbonigque et
des CFC. Ce que nous savons par contre, c'est gue leur concentration aug-
mente constamment depuis qualgues années: le méthane et 1'oczone troposphéri-
gue de 1 p. 100 par an et 1'oxyde azoteux de 0,25 p. 100 par an.

I1 est essentiel de mettre sur pied {mmédiatement un vigourenx program—
me de surveillance et de recherche pour évaluer de fagon fiahle las sources
de ces gaz a effet de merre et leurs realations. Nous avons effectivemant
besoin d'en savoir davantage sur ces gaz i 1'état de traces, mais nous en
savons déjd suffisamment pour recommander des mesures immédistes wvisant a
réduire ces émissionms. Les mesures tomboent dans trois catégories: 1)
amélicrer 1'efficacité; 2) réduire los émissions; 3) réscudra les problémes
COnMARKes .

5.1 Améliorer 1'efficacita

" En améliorant 1'efficacité en matiére d'énergie, on réduit la cembus-
tion, ee gui réduit les émissions d'hydrocarbures, d'oxydes de carbone
et d'exyde azoteux et ralentit la formation d'ozone troposphérique ot
de méthane & partir des combustibles fossiles.

. En améliorant la productivité agricola, on peut réduire les émissions
de méthane grice & la réduction de la superficie consacrée A& la produc-
tion du riz, et on peut réduire 1'application d'engrais et, par consé-
quent, les émissions de N,0. En amélicrant la productivité du bétail,
on réduit le nembre d'animaux, et en améliorant la nutrition, on réduit
les émissions de méthane par animal. Ces mesores correspondent aux
objectifs généraux de développement économique.

5.2 BRedoction des emissions

. En adoptant immédiatement & 1'échelle mondiale des techniques existan-
teg et éprouvées pour réduire les émissionz des wéhicules, comme par
exemple les convertisseurs catalytiques, on entraine la réduction
marquée de la formstion de 1'ozone troposphérigue et do méthane.

. En mettant fin au déboisement, on freine 1'accumnlation d'oxyde azoteux
# partir de la combustion de la biomasse et de la décomposition fores-—
tiére, et la formation de méthane par les termites.

- En cesgant le torchage du paz naturel et on recyelant les déchets
solides, on peut contribuer modestement au ralentissement des émissions

de méthane,
5.3 Résoudre des problémes connexes
. Pour ralenmtir ls destruction de 1'ozone, i1 faut éliminer 1'émizsion

deg substances gqui le détroisent, ee qui a en outra ]'nvnntnad da
réduire la formation da 1'ozene treposphérique gqui, autrement se
produirait.
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En réduisant 1'exyde szoteux pour régler les problémes des dépdts
acides, on réduit du méme coup les précurseurs de 1'ogzone troposphéri—
gqua et donc la formation de 1'ozone, Il convient d'adopter et de rati-
fier un convention en wvoe de réduire les KOy .

En adeptant des stratégies politiques en matiére d'énergie pour réduire
les autres gaz @ effet de serre, on réduirait aussi les émissions de
méthane et d'oxyde azoteux, et la formation d'ozome troposphérique.

L'urbanisation s'eccroit rapidement dans le monde entier at less besoins
en transports, déja considérables, sont en constante augmentation. Pour
résondre ce probléme, if faut que les véhicules urbains etr les trans-—
ports en comoun wtilisent d'sutres carburants & faible teneur en
carbone , '

CONCLUS TONS
Pour conclure, soulignons cing points clés :
I1 existe un besoin impérieux de prise en main politique aux niveaux

les plus é&levés.

11 econvient qua las grandes puissances économiques ot les producteurs
de COp; reduisent unilatéralement les émissions do CD,; dés & présent,
les réductions devant atteindre 20 p. 100 d'ici 1'an 2000,

I1 ¥ a lieu d'éliminer les CFC complétement halogénés d'ici 1995.

I1 convient de négocier d'ici 1992 une convention mendiale assortie
d'un protocole pour protéger le climat de la terre en stabilisant la
concentration dea gaz & effet de serre.

I1 convient d'accorder la priorité sux mécanismes visant & encourager
une politique de reboisement.
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APFPENDIX 1

PROGRAH OF THE WORLD CONFERENCE ON
THE CHANGING ATHOSPHERE: IMPLICATIONS FUR GLUOBAL SECURITY

27-30 JUNE 1988

Host: The Honodurable Tom McMillan
Hinister of the Environment, CANADA

Sponsored by Government of CANADA
Agriculture
Canadian International Development Agency
Energy, Mines and Rescurces
Environment
External Affairs
Fisheries and Dceans
Healcth and Welfare
Indian and Morthern Affairs
International Development Research Centre
Secretary of State

Supported by United Nations Environment Frogramme
Forld Meteorological Organization

Conference Dirsctor Howard L. Fergusom
Assistant Deputy Minister
Environment Canada, CANADA

Conference Secretary Gordon A. McKay
Atmospheric Environment Service, CANADA

Monday, 27 Juna 1988

Merning Tatroduction and Walcome
General Chairman: Mr. Stephen Lewis,
Ambassador and Permanent Representative of
Canada te the United Mations
SESSION 1 OPENING FPRESENTATIONS
Dpening Address

The Right Homoorable Brian Mulroney
Prime Minister of Canada
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Eonyoote Address

The Honcurable Gro Harlem Brundoland
Prime HMinister of Norway

SESSION 2 BCIENTIFIC BASIS OF CONCERN

Convenor: Dr, Thomas Halone, President S5igma X1
§t. Joseph College, West Hartford, Conn., U.5.A.

The Global Greenhouse Effect

Dr. F. Kenneth Hare, Chairman

Canadian Climate Program Flanning Board, Toronto, Ontarioc, |
CANADA

Atmospheric Ozone
Dr. Robert Watsom, Chief, Upper Atmosphere Research Program
Natiomal Aeronautics and Space Administration, Washington, D.C.,

U.5.A.
Lunchaon Speaker: David T. Buzzelll
Chairman of the Board, President and Chief Executive
Cfficer, Dew Chemical Canada Incorporated
Sarnia, Cntaric, CANADA
Afternoocn SESSICN 2 - CONTIMUED

Long=Range Transport of Airborne Pollutants
Dr. GEran Perssen, Assistent [Hrector General
National Environmental Protection Board (SNV)
Solna, SWEDEN

The Challenge of Global Change

Professor Michael McElroy, Chairman, Department of Earth and
Planetary Bciences, Harvard University

Cambridge, Mass,, U.5.A.

SESSI0N 3 RESPONSES TO CONCERNS

Conovenor: Mr. Mohamed Salmoun
Algerian Ambassador to the United States
Washdngton, D.C., U.5.A.

Our Changing Atmosphere: Energy Policies, Air Pollution and
Global Warming

Dr. Irving M. Hintzer, Senicr Associate, World Resources
Institote, Washingten D.C., U.S5.A.

International Co-operation in Atmospheric Sciences and the
Changing Atmosphera

Profesesor Godwin O.P. Obasi, Secretary-Oeneral

World Meteorological Organizaticn, GCanava, SWITZERLAND
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Hanaging the Changing Global Atmosphere through Sustainable
Development

Frofegsor Emil Salim, Hinister of S5tate for Population and
Environment, INDONESIA

RECEFTION AND DIMMER
Host ! The Honoursble Tom MeMillan
Hinister of the Environment, CANADA

Speaker: The Honorable Timothy E. Wirth
United States Sanate, Washington, D.C., U.5.A.

Toesday, 2B June 1988

Horning

Luncheon

SESSION & SOCIO-ECONOMIC IMPLICATIONS

Convenor: The Honourable Brenda H. Robertson
Senate of Canada, Ottava, Ontario, CAMADA

Food Security im the Changing Global Climate
Professor Buresh Sinha, Prefessor of Eminence
Vater Technology Centre, Mew Delhi, INDIA

Forests and Atmospheric Change
De. Jag Maini, Assistant Deputy Hinister

Canadian Forestry Service, Ottawa, Ontario, CAMNADA

Implications of A Changing Atmoszphere on Water Resources
Professor Jaromir Bemec, Chief, Water Resources, Davelopment
and Management Services, Food and Agriculture Organization,
Rome, ITALY

Matural Disasters and the Human Costs in Urban Areas of Latin
Americsa

Or. Jorge Hardoy, Director, Latin American Office
International Institute for Envircnment and Development

Huenos Adres, ARGENTIMA

Health Effects Issues Associated with Regional and Global Air

Pollution Problems
Dr. Lester Grant, Director, Environmental Criteria and

Azsessment Dffice, US EPA,
Research Triangle Park, N.C., U.5.A.

Btrategies to Copa with Climate Change
Mr., Willfam Hansfield 111, Deputy Executive Director

United Nations Environment Programme, Nairobi, KENYA

Epeaker: Bister Aida Velasquez, Luzon Coordinator
Becretariat for anm Ecologicelly Sound Philippines
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Afternoan WORKING GROUPS ON POLICY THPLICATIONS
Convenor: H.L. Ferguson, Conference Director
Assistent Deputy Minister
Environment Cenada, Toronto, Ontaric, CANADA
Policy Exercises: Introduction to Working Groups
Dr. G. Goodman, The Baijer Institute, Stockholm, SWEDEN
Vednesday, 29 June 1988

Horning Working Groups in Session (Contimued)
Afternoon SESSION 5 WOREING GROUP REPOERTS

Convenor : ﬂﬁhassudur Stephen Lewis

Evening SESSION 5 Continued
Open Session — Briefing of Working Groop Reports for Medis end
Obzervers
Thursday, 30 June 1988
Morning SESSION 6 CONCLUDING SESSION

Convenor; Ambassador Stephen Lewis

Presentation and Discussion of the Conference Statement
Panel Discussion: Boviroonment and Development

Panelists: Dr, José Goldemberg, President, University of S8o Paulo

a0 Panlo, BRAZIL

E.N.T.H. Hijpels, Minister of Public Housing,
Physical Planning and Environment
THE NETHERLANDS

Yuri Seduncw, State Committee For Hydrometeorology and

Gontrel of the MNatural Environment
Moscow, USSR

Marcel Masse, Minister of Enmergy, Mines and Resources

CANADA

Cheikh Cissckho, Minister of Rural Development
SENEGAL

Congressman George E. Brown, Jr., 36th District -
Califernia, U.5. House of Representatives
Washington, D.C., U.5.A.



AMENDICES 115

fr. Ztephen Schpeider, Matiopal Center farv Atmaspherlo
Rezearch
Boulder, Colorade, U.5.4.
Profezscr Endl Salin, Minister of State for Population
abnd Enwircoment
INDONMESIA
Afternoon Clasiog Addresns
The Hooeural:le Toao HoHillaw
Cogfavegee Closing

Ambassadar Scephen Lewis
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PROGRAMME DE
L'ATHOSPHERE EN EVOLUTION
IHPLICATIONS POUR LA SECURITE DU GLOBE

27 au 30 juin 1988

Congrés inauguré par L'henorable Tom McHillan
Ministre de 1'Environnement du Canada

Sous 1'égide du Gouvernesent du Canada
Affaires Extérieures
Affaires Indiennes et du Nord
Agence canadienne de développement inters
national
Agpriculture
Centre de techerches pour le développement
_international
Energie, HMHines ef Hessources
Enviroanemant
Paches et Oceéans
Santé et Bien—étre social
Secrétariat d'Etat

Soutien financier Programmes des Nations Unies pour 1'Environnement
Organisation météorologique mondiale

Directeur de la conférence Howard L. Ferguson
Sous—ministre adjoint
Envircnnement Canada
Toromto (Ontario)
Canada

Socrétaira de la conférence Gordon A. HcEaw
Service de 1'Envircnnement atmogphérigue

Toronto (Ontario)
Canada

Lundi 17 June 1988
Matin Inscriptions et Renseignements
Présidenc de la conféremce: M. Stephen lewis

Représentant permanent du Canada et
Ambassadeur auprés des Naticne-Unies

1T® SEesSION  PRESENTATIONS D' OUVERTURE

Discours imangural

Le tras honorable Brian Mulromey, C.F., déaputé
Premier ministre du Canada
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Aprés-midi
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Discours de circonstance

Mme. Gro Harlem Brundtland
Premier ministre de la Morvége

2% SESSION FONDEMENTS SCIENTIFIQUES DES QUESTIONS

Animateur: Thomas Halone, Président de Sigma Xi

College Saint-Joseph, West Hartford, Conn., E-U.

L'affet de serre i 1'échelle mondiale

Dr. F. Kenneth Hare, Président

Conseil de la planification du Programme climatologigque
canadien, Teoronto (Ontarioc), Canada

L'orone atmosphérigue
Dr. Robert Watson, Chef, Upper Atmosphere Research Program
Mational Aeronautics and Space Administration, Washingtom,

D.C., E-U.

Conferanciaer: David T. Buzzelli
Président du Consefl Dow Chemical Canada Inmc.
Sarnia (Oatario) Canada

2% SESSION - (suite)

Transport & longue distsnce des pollutants atmosphériques
Dr. Goran Persson, Directeur pénéral ajoint

Conseil national de protection de 1'environnement (SNV)
Solna, Suéde

Ralations entre gubstances chimigoes et impacts écologigues
Profazgenr Michaegl McElroy, Président, IMpartement des
sciences planétaires et de la Terre, Université Harvard
Cambridge, Masz., E-1I.

3® SESSION REPONSES AUX QUESTIONS

Animateur: Mr. Mohamed Sahnoun B
Ambassadenr d'Algirie auprés des Etats-Unis
Washington, D.C., E-U.

Motre atmosphere en evolution : Les politiques énergétigues,
la pollution de 1'air et le réchauffement mondial

Dr. Irvimg M. Mintzer, Directeur associé primcipal, Institut
des ressources mondiales, Washington, D.C., E-U.

Cooparation internmationale dans le domaine des sciences
atmosphériques et de 1'atmosphére en évolution
Profesgeur Godwin D.F. Obasdi, Beerédtaire-gindral
Organigation méthorologiqus mondiale, Genédve (Suisse)
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Soir

Environnement et Daveloppement
Professeur Emil Salim, Ministre d'atat pour la population et

l'envirennement, Indonéasie
RECEPTION ET DINER
Hote: L'honorable Tom McMillan

Ministre de 1 'Environnesment du Canada

Conférencier: L'honorable Timothy E. Wirth :
Sénat des Etats-Unis, Washington, D.C., E-U,

Hardi 28 juin 1988

HMatin

4° SESSION REPERCUSSIONS S0CT0-ECONOMIQUES

Animateur: L honorable Brenda M. Robertson
Sénat do Canada, Ottava (Ontario) Canada

La sécurité alimentaire sn présence d'un climat mondial en
avolotion

Professeur Suresh Sinha, Professeurr éminent

Centre des techniques de 1'esu, Nouvelle Delhi, Inde

Les foréts et changemenls atmosphérigues
Dr. Jag Maini, Scus-minstre adjoint
Service canadien des Foréts, Ottawa (Ontario) Canada

Incidences de 1'évolution de 1'atmosphére sur les ressources

an ean

Professeur Jaromir Memec, Chaf, Service d'exploitation et de
la gestion dez ressources en eau de 1'Organization des
Mations Unfes pour 1'alimentation et 1'agriculture (DAA)
Rome, Italie

Les dégastres naturels et leurs répercussions sur les
populations urbaines de 1'amérique latine

Dr. Jorge Hardoy, Directeur, Burean latino-américain
Institut international pour 1'environnement et développement
Buenps Aires, Argentine

Conségquences de la pollution atmosphérique régionale et
mondiale pour la santé humaine
Dr. Lester Grant, Directeur, Environmental Criteria and

Assesement OEfice, US EPA, 5
Resaarch Triangle Park, MN.C., E-U.

Stratégies d'adaptation au climst en évolution

Mr. William Mansfield III, Direscteur adjoint

Prograsme des Mations Unies pour 1'eavironnement, Mairobi,
Kenva
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D& jeuner Conférencier: Sceur Aida Velasques, Luzon Coordinator
Secretariat for an Ecologically Sound Philippines
Aprés—midi GROUFES DE TRAVAIL SUR LES REPERCUSSIONS POLITIQUES
Animateur: H.L. Ferguson, Sous-ministre adjoint
Environnesent Canada
Toronte (Untario) Canads
Exercices de politiques : Imtroduction aux groupes de travail
Dr. G. Goodman, Institut Beijer, Stockholm, Suéde

Hercredi 29 juin 1988

Hatin Groupes de travail sur les répercussions politiques (snita)
Apres-midi 5% SESSION RAPPORTS DES GROUPES DE TRAVATL

Animateur: L'Ambassadeur Stephen Lewis

Soir 5% SESSTON  (suite)

Session Quverte - Instructions des rapports des groupes da trawvail
pour les medias et les observateurs

Jeudi 20 juin 1988

Matin 6% SESSION CLOTURE
Animateur: L'Ambassadeur Stephen Lewis

Prisentation et discussion de la déclaratiom de la conférence

Table ronde sur 1'environnement et le dave loppement

Spécialistes: Dr. José Goldemberg, Président, Université de Saoc Paule
Sdo Paule, BRESIL

E.H.T.H. Nijpels, Ministre des logemants sociaux, de
1'aménagesent du tarritoire et de 1'environnement
Pays—Has

Yuri Sedunov, Comité d'Etat pour 1'Hydrométéorologie et
la Surveillance de 1'Environnement Maturel
Moscow, USER

Marcel Massa, Ministre de 1'Energie, Mines et Ressources
Canada

Cheikh Cissokhe, Ministre du développement rural
Binkgal
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M. Gecrge E. Erown fils, Membre du Congres

36® district-Californie, Chambre des représentants des
Etats-Unis -

Weshington, D.C,, E.—-U.

Dr. Stephen Schnedider, (NCAR) Centre National en
Recherche Atmosphérigue
Boulder, Colorado, E.-U.
Professeur Emil Ssalim, Ministre d'Etat pour la popula-
tion et 1'environnement
Indonésie
Aprés-midi Allocution de cléture
L'honorable Tom McMillan

Cloture de la Conférence

L'ambassadeur Stephen Lewis
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APFEMDIX 2

STATEMENT BY THE PRESIDENT OF THE WORLD METEOROLOGICAL ORGAMIZATION
TO THE WORLD CONFERENCE ON THE CHANGING ATHOSPHERE

Zou Jingmang
People's Republic of China

Your Excellency Mr. HcMillan, distinguished guests, ladies and gentle-
meEn.

First of all, allev me to express my sincere thanks for your invitation
and regret that I am uvnable to participate in this important Conference, at
this tiee, becavse of the commitments of my domestic office.

On behalf of the World Meteorological Organization and in my name, I
copgratulate you sost warmly and wish the Conference every success.

Dear Mr. Mipister, and distinguished guests, the major subject of the
Conference is to discuss the changing atmosphere and the assessment of its
impact on human environment &3 well as policies in this connection. No gques-
tion, this is a sericus and sublime subject. In the course of the develop-
mant of husan society and industrialization in particular, changes in the
atmosphers is becoming more and more pronounced, which gives rise to new
probleams in the environment where we have human life. In the long-term view,
it is essential to the economic development of society, whether or not we
can reduce or control the adverse impact of man's activities on the global
atmosphere and its changes ([subsequent effects). The Canadian Government
sponsored and hosted this Conference and provided every facility so that
leaders of various governments and scientists from many countries would be
able to participate and push forward the study and exploration. I would like
to express my appreciation.

WHO, as a United Nations specialized agency has always paid attention
to changes in the atwosphere. As early es the late 19505, WMO started the
Global Atmospheric Research Programme to study physical processes in the
troposphere and the stratosphere with the aim to improve the forecasting
ability. The problem of climate has gradually ettracted attention since the
1970s, particularly, since the discovery of the El-Ni¥o and its assoclated
climatic events. The Executive Council at its twenty-ninth session in 1977
decided to institute the World Climate Frogramme. The First Vorld Climata
Conference was coovened in 197%. Meanwhile, WMD worked together with ICS0
and UNEF in developing the World Climate Progrsmme and its four components:

= Climate Research Frogramme (WCEP);

- Climata Data Prng:rlu-n I:I'HE.'-ElF};
- Clisate Applications Programme (WCAP);
- Climate Impact Studies Programme (WCIP).

0n a sound scientific basis and in global-scale experiments, many
lmportant problems are being tackled in various facets related to glohal
¢limate. Progress has been made. WHD will convene in 1990 the Second Werld
Climate Conference to reviev our knowledge of and to explore Ffurther
climzte-related problems.
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T am sure that with the joint efforts of decision-makers and scienr
tists, this Conference In Canada will produce positive results that will in
turn further draw to the attentlon of governments and the brcad masses of
pecple in various walks of 1ife, the possible impacts of climate changs. The
Conference will promote the study of policles adapted to each country's
situation, thus contributing to the development of human soclety and the

&C oncmy .
Once again, I wish the Conference every success.
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APFENDIX 3

CLIHATE CHANGE AND SUSTATHABLE DEVELOFHENT

Lord Caithness
tnited Kingdom
Hinister for the Environment

The principle of sustainable development, to which the United Kingdom
is committed, faces possibly its greatest challenge in man-made climate

change.

Az with many environmental problems, there are great uncertainties
about the eventuoal outcome. It is most Important to reduce some of these
uncertainties as quickly as possible by co—ordinated internatiomal research,
I am plessad that the UK is able to play & full part in the World Climate
Programme, but also determined that if necessary wve should do more.

The size and complexity of the issue means that the uncertainties can
be daunting. However, if we are to seek a preventative approach to environ-
mental problems, I believe that we need to set ourselves a timetable for our
response that paces the likely development in our understanding over the
next ten to fiftesn years. In the next few years 1 see an especially wvital
role for research. We must establish as soon &% possible the scientific
credibility of the wvarious scenarios of climate change that are currently
being discussed.

Even before that sclence has been fully established, there are a nuimber
of measures that our present understanding could already endorse. For exam-
ple, the controls on CFCs agresd on last year in Montreéal, will not only
benefit the ozone layer but also reduce the effect of a number of powerful
greenhouse gases, We look forward to the Montréal Protocol entering into
force on 1 January next year a5 planmed. In the area of energy, cost-
effective measures to promote energy efficiency must be encouraged and
emphasis sust be placed on realistic energy pricimg, reflecting the true
cost - Iincloding any environmental cost - to the customer. While fossil
fuels remain the main sources of power such measures would minimize the
amount of carbon dioxide emitted, And we must remeamber that nuclear power
and, In many countries, hydroelectric power are already economically attrac-—
tive sources with the potential for large-scale development that do not
gencrate greenhouse gases. All these are measures that we should be taking
now ;

Forests are also an Iimportant factor in determining our climate, and we
ghould encourage the good management of world forest resources. The UK Owver-
geas Development Administration is pleased to be sble to play its part
through support for activities within the international Tropical Forestry
Action Plan. This is another example of acticn taken for sound economic and
environmental reasons that would also ameliorate climate change.
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The causes and effects of man-made climate change pose difficult n:l'.l.-:l.
challenging problems, and ones that can only be solved internaticnally. UNEP
and WHO together are well placed to stimulate and co-ordimate this work.

I would like to congratulate the Canadian Environment Minister, Tom
McHMillan, on his initiative in hosting the meeting in Toronto, and I am
sorry that 1 cannot participate personally. I have asked my delegation, led
by my Chief Scientist, Dr. David Fisk, to present this sessage in my stead.
I wigh the Conference well in its important task. I
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APTENDIX &

PRORLEMS ASSOCTIATED WITH SEA-LEVEL RISE AND CLIMATE CHAKCE

gir Peter Marshall
Commonvealth Deputy Secretary-General (Economic)

Canada's partners in the Commonwealth applaud the Initiative taken by
the Canadian Govermment In convening this Conference on The Changing Atmos—
phere: Implications for Global Security. It is an initiative that will play
A veéry important part in reising international comsciousness of the problems
end In strengthening international determination to take sppropriate acticn
to deal with them. 1 would like briefly to explain the role of the Common—
wealth in this regard.

When Commonwealth Heads of Government met in October last year in
Vancouver, there was some discussion of envirommental issues. The Prime
Hinisters of India and Zimbabwe, among othars, undarlined the importance of
the concept of "sustainable developsent", particularly as it had baeen
elaborated by the Brundtland Commiszsion on which thes Secratary-General had
gerved, and 4in which Canadians played such an important part. President
Gayoom of the Maldives, in a presentation he later elsborated before the [N
General Assembly, described an unprecedented and disastrous inundation of
the isiands and asked whether or not this was a harbinger of the problems
low=lying island states could face with growving frequency if the sea level
rosa, The President of Bangladesh expressed a similar fear based on his
country's experience with sea-borne and other disasters; s modest increase
in sea level would not only incresse the probability of disasters but floocd
& substantial amount of densely populated and fertile land. Out of this
discussion emerged a consensus that the Commonwealth should attempt & review
of the problem in its wider context: how probable climate change and
incressingly frequent disasters were; what was the cause; and what options
were open to individual countries not just to cope with disasters but to
forestsll sdverse changes by removing their causes,

At the request of Commonwealth Heads of Govermment, the Commonwealth
Secretary—General has set up an expert group under the chairmsnship of Dr.
Martin Holdgate, who is now the Director-General of the International Union
for Conservation of Neture and Matural Hescurces. The group includes experts
from Bangladesh, Canada, Guyvana, India, Maldives, Mew Zealand, Tanzania and
Uganda - all serving, as iz customary with Commonwealth expert groups, in
their private capacities. Ceollectively they represent a wide range of
digciplines, from metecrology throogh the physical and biological sciences
to engineering, economics, and sociology, which are necessary for a synoptic
view of such a complicated range of questicns. Wea in the BSecretariat are
delighted that it has been possible to bring together such & distinguished
group. Two of its members sre here today in other capacities.

The group will submit their report to Commonwealth Heads of Government
when they meet in Koala Lompur in October, 1989, Heads of CGovernment at
Fuala Lumpur will have very much in mind the Second World Climate Conference
which will convene in Geneva in the following year.
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The group has held its first meeting and i, of course, still at an
early stage im its work. But the methodology that the group are adopting
will be of interest to the Conferance today. The point of departure is con-
sideration of the substantial wvolume of scientific evidence and assessment
concerning recent changes in climate and poesible underlying csuses, parti-
cularly changing patterns and levels of energy use and changes in agricul-
tural activities. Against this background, the group will be concerned to
evaluate the environmental, social and economic Impacts of such climats
changes, and especially the effects of any sea-level rise on island and
low=lying regions. The task will then be to review to what effect practical
and feasible protective messures can be taken by the countries likely to be
sffected: not only, as 1 suggested earlier, as regards protection against
disaster but also as regards forward planning. The next step will be to
consider what measures the international community - both within and beyond
the Commonwealth - pesds to take collectively to complement the measures
that countries take Individually. Particular emphasis needs naturally
enough to be placed on ways of assisting those countries most likely to face
adverse offects, Conszideration will also need to be given to the best way
in which the international community can study these complex scientific and
ecopomic questions and resclve outstanding issues, both of science and of
policy. The final, most daunting, challenge is toe formulaste options for
possible international action to limit, by acting on underlying causes,
man-made clinate change.

The main concern of the group, im short, is with the probable develop-
mental impact of climate change; with the practical steps that the govern-
ments of the countries concerned can take; and with the supportive and pre-
ventive measures that the internsticoal community as a whole can adopt.

As 1 zaid a moment ago, the group has only just started its work. It is
already clear, however, that it faces a problem which will no doubt recur in
this meeting: that while within the next century the world will probabkly
experience climste changes on a historically unprecedented time=-scale, the
degree of scientific uncertainty is such that meaningful planning, especial-
ly in particular countries, is extremely difficult. Hence the requirement -
and this may be of wider interest to those of you approaching this problem
from a policy standpoint — was not to be deflected by the scientific uncer-
tainty but to seek expert advice on a realistic range of probabilities. The
advice we received was that It scems reascnable to suppose that global warm-
ing from "greemhouse gas" accumulations can be predicted, with a 90% confi-
dence level, to be within the range of 0.8 to 2.8°C by the year 2030 and,
with a 45% confidence level, to be in the range of 1 to 2.1°C. The same
general confidence can be attached to the prediction of a rise in the sea
level. A "best guess" estimate appears to be of 17 to 28 cm by 2030. There
are, however, more extreme predicticns and of course the date of 2030 has no
particular significance; warming is likely to continue for decades after-
wards. The group recognizes that even these estimates are conservative and
assume that there will be considerable progress in cutting "greenhouse gas"
emissicns through effective energy conservation policies and the enforcement
of the Montréal Protocol om the redoctiom im the production and use of
chloroflucrocarbons. Our work is proceeding on the basis of these as-
sumpticons .

¥hat iz parcicularly frustrating for policy-makers iz that too little
confidence exists in predictions of regional climate change so far, for us
te be able to consider the positions of individual members of the Common-—
weslth, and the practical response open to them. But we have been advized
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that regiconal changes will dewviate considerably from the mean and that, on
the beasis of the current knowledge of climate and ocesn dynamics, glcobal
warming would mean significent winter warming in high latitudes - affecting
Canada snd the USER especially - and grester aridity in existing tropiecal
dry aress, which is of perticular concern to Africa and the Indien
eubcontinent.

Our discussions have so far brought out that what is important in terms
of impact is not simply the degree of global warming or sea-level rise but
the rate of changs. There are particular problems for natural systems (man—
groves, corals, forests) that may be unable to adapt fast enough. Current
research alse suggests a serious potential impact of even small climate
changes on commercial crops - such a&s coffee and cotton. The evidence
suggests, too, that there may be an increase in the varlance of extreme
climate events - that i{s, in the incidence of disasters. The possibility of
an increased risk of sea flocding due to storm surges in low-lying aress is
one example, and of particular concern to the Commonwealth Group.

Overall, the capacity of societies to adapt to clisate change is
constrained by lack of experience (since the changes occur too slowly for
individuals to be aware of them), by other, pore immediate pressures that
require adaptation (such as population growth) and by the lack of opportuni-
ties for migration, from areas whose resources becomée Inadequate. The capa-
city is inevitably least and vulperability greatest in developing countries,
because there are narrover marging of safety, and because there is a grester
dependence on land and patural resources. It is this particular wulner-
ability of developing countries - and the least developed and smallest of
then in particular - that we would like the interpational community to focus
on as 8 matter of priority.

The leogic of the situation points to the adoption of preventive strate-
gles rather than to passive acquiescence in damsging changes. In practice,
these strategies could centre on CFC control where, thanks to the successful
negotiations here in Canada under UNEP, auspicicus major strides have been
made; and restraint on the use of thermal energy, which we reccgnize is much
more complex and contentious, and which is primarily dependent at prasent on
policles in industrial countries. A meeting of this kind can be particularly
valuable in sensitizing public opinion and governments to the need for a
long—term future in which energy resources are consumed more frugally and in
which there is clear awareness of the damsge which could be inflicted on
vulnarable societies and on future generations by short-sighted and
profligate energy consumption.

I should stress that the Commonwealth exercise is of necessity subject
to limitations. The group is net in the business of seeking teo advance pri-
mary scientific research. But ve are already beginning to identify some of
the knowledge and research gaps that need to be filled, by curselves and by
others, if there is to be a comprehensive, multi-disciplinary, approach to
the problems of clisate change and sea-level rise; which we may all agree to
be the gravest envirconmental issue facing humanity. These needs include:

s A comprehensive reviev of the main research and data collection work
being undertaken im the field of climate change by povernments and
international organizations in order to establish what the gaps (and
arcas of duplication) and which countries might need help in contribut-
ing to research and monitoring activities.
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# Surveys, both physical and economic, of the impact that sea=level rise
could have on vulnerable low-lving arees. Survevs heve been cartied out
or are being planned fer the United States, Egypt, Holland, Maldives
and no doubt elsevhere. But little work seems to have been done omn some
potentially vulnerable low-lving areas - Guyana, Pacific coral islands
guch as Kiribati, Tuvalun amd Tonga and the Asian deltas or low=lyving
areas (Bangladesh, China, Pakistan among others].

* Making use of recent experience and research resulting from African
drought and aridity. An understanding of the nature of the spontaneous
responsa of farmers to changes in climate can help to suggest how
adaptation to more fundamental changes might be handled.

* An investigatiem of poseible long-term development implications of!
climate change. To cite some examples: the planned location of cities
and industries; irrigation im lov=lying areas; and tha problems that
might be posed in the ares of buillding standarde = for roads, bridges,
dams, and flood centrel systems. These could bes radically affected by
changes in temperature, moisture and other climate variables.

I mentioned at the outset that Cocamonwealth Heads of Government would
consider the report of the expert group in Dctober next wear, that is to!
gay, in advance of the Second World Climaste Conference in Geneva. As we sea!
it, cne important ocutcome of our present Conference 1s to encourage inten-
give thought about how to prepare for discusszion in Gemeva of tha policy
implications, as well as of the fascinating and far-reaching scientific
issoes. The international comsunity, it could fairly be said, knows that
there is a problem. What it is not wyet seized of is ths best method of
organizing itself to desl with it. The task is, of course, a long=term one.
But its importance is such as to demand immediate attention. The future

begine today.
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