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PRIME MINISTER
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You commented on the attached letter, which suggests that we

should propose a Convention on Climate Change, that scientists

were already so tied up in meetings that they no longer had

time to do the science.
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I am sure that this is a valid point. But it seems to me
that what is proposed in the letter is basically a diplomatic/

political exercise, creating a framework for future
international action. I do not think it would greatly involve

S

scientists, at least in the early stages. The main point is

to wrest the initiative away from the interventionists (ie the

Rocard proposal) and strengthen the role of existing
institutions. If we are first in the field with well worked

out proposals, we shall be able to pre-empt others.
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1 May 1989

Dear Dominic,

Global Climatic Change: Seminar at Downing Street

As promised, I have now dictated my summing up, from my notes and view
graphs. I will not promise that it is word for word what I exactly
said, and I have left the various humorous or semi-humorous asides
out. I have also avoided attribution, except at one or two places.

Because I am going to the United States for three days and then almost
at once to Africa it will not be possible for me to check this text
before it is sent to you. I will hope to look at it on my return on
Thursday, 4 May but I think that you would be advised to proofread it
yourself, make any corrections you feel necessary, obviously enlisting
David Fisk's advice as required, and then distributing or not as you
thought best.

I hope this is helpful and would end by saying that I myself very much
enjoyed the Seminar, and was pleased by its informal, critical and
constructive tone. I feel that it is very much an asset that the
United Kingdom can put on this kind of meeting, and I shall be
delighted if there are opportunities to contribute again to this kind
of event!

Kind regards.

Yours sincerely,

CFML% ME J

P * Martin W.fHoldgate
Director General

Enclosure

Dictated by Dr Holdgate; signed in his absence by his secretary.

Avenue du Mont-Blanc, CH-1196 Gland, Suisse/Switzerland
Tel. (022) 647 181 Telex: 419 605 iucn ch Telefax: (022) 642 926 Telegrams: IICNATURE Gland
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(LOBAL CLIMATE CHANGE

The purpose of this Semina: was defined by the Prime Minlster in her
opening remarks as the est:blishment of facts, so that policy was based
on sound science.

The first session accordin¢ly reviewed the state of knowledge of the
greenhouse gases, thelir soirces and thelr effects, It sstablished that
carbon dioxide, methane, n!trous oxide, chlorofluorocarbons, tropospheric
osone and water vapour do iffect the radiative balsnce of the atmosphere,
to differing degrees. It !ndicated the wide range of sources of the
greenhouse gases, but also demonstrated that carbon dioxide, methana and
nitrous oxide srose from activities fundamental to human civilizatlion -
agriculture, and the burnlig of fuels to generate energy. The reduction
in emissions of these gase: would conseguantly be a good deal more
difficult than the alimination of chlorofluorocarboans, for which adequate
substitutes existed, as th¢ recent Confarence in London on Saviag the
Ozone Layer had establlshec.

The concentrations of the (reemhouse gases have fluctuat:ed substantially
in the past, &8s 8 result o! natural processes, but are now increasing
through human agency. Carlon dioxide has the most sigunificant effect on
radiation balance, account:ng for about half the calculated gresnhouse
sffect, with methane accowting for 18 percent, CFCa for 14 percent, and
nitrous oxide for 6 perceni., If CFCs are eliminated, the relative
importance of carbon dioxice will ingrease.

Eighty percent of the carbin dioxide added to the atmozphere as the
result of human activities comes from the burning of fossil fuels, and
20 percent from deforestat: on, especially in the troples. While
therefore the latter proce:s is important on a world scale, halting
tropical deforestation will. clearly not cure the problem.

At pressnt the developed ciuntries are the dominant sources of carbon
dloxide. However the raplil growth in enerqgy generation in the developing
world means that they are ..ikely to catch up the present industrialised
countries in about 30 year:,

Implications

The Seminar demonstrated that there is a near consensus that these
increases in greenhouse gaies will raise the mean temperature of the
earth. Az increase of app-oximately 0.5°C has occurred over the past
century, and this fits the hypothesis that the gresnhouss sffect has
already begun slthough it (loes not prove it., The evidence of rapid ice
retraat in various parts ¢’ the world including the Antarctic peninsula
also fits but does not eatiblish the hypothesis.

Present calculations suggeit that by 2030 AD the increasze in world
temperature is likely to 1.e in the raage +0.5°C to +2.5°C. More
important than the gross licrease is the fact that the rate of increase
will ba batwesn two and eicht times that over the past century, The
implication is that change: are taking place on a larger scals, in a
shortar period, than the ecological systems of the earth have baan
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exposed to at any time in the past 150,000 yemrs, and this takes us into
new territory when we seek to deduce how these systems will respond,
Another feature of the pheromenon is the existence of substantial lags
between cause and effect, !0 that today's impacts commit us to long
drawn-out changes, lasting decades or sven canturies belore mean
temparature and global sea lsvel come to equilibrium.

There is some indication tlat global sea level has risen by of the order
of 8 to 10 cm in the past (entury, and it is expected that there will be
a significant and rapid increase in future, perhaps of the order of 10
and 20 em by 2030 AD, Thi: increase is expscted to arise especially from
the thermal expansion of tle warmer seas and the melting of mountain
glaciers, but its magnitud: in the longer term depends critically on the
response of the polar ice :heets. Again, the combination of rate and
duration is critical. The rapid rise in mea level, prolonged over
several thousands of years at the time of the melting of the ice sheets
from the last glaciation e:ceeded the capacity of respoasa of many coral
islends and has led to wel. over a hundred known "drownad" atolls.
However if the changes induced by curreant human actions last oaly for a
century or so, the majorit)’ of coral reef systems should be able to keep

up.

Present models and analyse: make it extremely difficult to break the
effects down regionally. !'igures presented to the Semisar muggest
however that the United Kiigdom could be 4°C warmer in summer and
between 4 and 5°C warmer in winter if atmospheric carbon dioxide
doubled., Even larger tempurature changes are likely in the polar
regions. Howavar changes .n the magnitude snd distribution of
precipitation are likely to bhe of even greater environmsantal
significance, and while sone calculations suggest that the presest wet
areas will get wetter while the arid troplcs may get drier there i3 no
reliable basis for predict om.

Eactors to be considered

The Seminar left no doubt of the complexity of the system with which we
are dealing, and the considerable uncertainties ia pressnt models and
analyses. A better unders:anding of the interactions batween ocean and
atmosphere and between liv .ng organisms and their habitat is especially
necessary. It appears tha: carbon dloxide levels in ths atmosphere may
be governed especially by :he plant life (phytoplankton) in the surface
waters of the sea., There .5 a graat need for better actual observations
of what is going on in the world, to feed into the bettar models that are
also needed if uncertainty is to ba reduced and regional effects are to
ba predicted batter.

In the further elaboration of the science, it is necessary to consider
the likelihood of extreme vents as well as mean situwations, There is a
possibility that the inteniity of tropical storms and their frequency
will change., It is also inportant that allowance be made for surprisas.
The "ozone hole" over Anta;ctica in springtime was not expected, and
nature may well have other surprises in store. For example, the affects
of clouds on global and 1¢:al temperature balance have not been well
analysed, and more needs to be kaown about the impact of deforeatatica in
the humid tropics. The Saninar was told that one analysis suggested that
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the United Xingdem might get colder even if the world generally became
hotter, smshould the ocean cLrrent system that currently transfers vast
quantities of heat into the North Atlaatic, drawn from the other oceans
of the world including thote of the southern hamlisphere, was altered.
Anothar area of uncertainty lay in the reapoznses of plant lifa to higher
carbon dioxide concentraticns in @ warmer world. Carbon dioxide itself
might ba sxpected to boost plant growth, as would warmer temperaturaes,
but water supplies are likely to be limiting in many circumstances, and
there are nsumerous interaciions which are not proparly understood. It
was also important to bear in mind that even if crop growth were
increased, it would not necessarily mean increases in ylelds.

focial impacts

It is evident that the soc.al impacts of these changes could be largs,
The Seminar was told of on: calculation of an increased expenditure
required on the east coast of the United Kingdom of £5 billion, even if
some Aarsas were abandonad .o the sea, Similarly, even if United Kingdom
agriculture had the rescurces and Ilexibility to adjust to ths changes,
over the world as a whole (here was likely to be substantial stress on
the food-producing aystem, Many crop specles were currently grown near
the limits of their range, and changes in temperature aand water
availability would have a najor impact in msny reglons, especlally of the
developing world.

SEimilarly, the impacts on natural environmental systems could be
substantial, A 1°C rise i1 average temperatura, in crude terms. could
be compensated for by & movement of around 100 to 150 km towards the
Poles or 150 m vertically, assuming that seil and other habitat
conditions wers comparable over these distances which they sre unlikely
to be. Evidence was pressnted that forest tress were unlikely to be able
to respond by moving more “ham 10 km per dscade, so that if in fact the
limits of their growth wer: being shifted 50 km a decads, as some
scenarios indicated, they would be in danger of heing laft behind, with
consagueat changes in scologlcal systems.

The Seminar was told of thi substantial scieatific effort in progresa to
reduce these uncertalntlies Howaver it was atated that there were oaly
about 200 real experts capibla of making a fundamental coantribution to
understanding. Givern the oxistence of & much larger multitude of people
making pronmouncements in this field, the nolsessignal ratio can clearly
be expectsd to be massive .nd potentially misleading of public opinion,

A plea was made for a reduction in the number of conferences debating the
issue, while the competent scientists concentratad their efforts on
amassing the knowledge tha: would make such conferences meaningful.

Ihe potential for action

From the evidence presented to the Seminar, it ias clear that exceptiocnal
measures would be required if the system was to be brought to stability
with less than a doubling of carbon dioxide above pre-industriasl levels.
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Against this background, a policy of waiting and sesing claearly emerged
as unwise, even if there wire uncertaintias in the situation. It would
be prudent to plan on the tassis of the reallty of the phenomenon and the
desirability of socisl action te limit its impacts and eventually reverse

it,

It was suggested that the )esponse might come under the heading of
"four As't

avoldance;
adaptation;
abatemant
agsistance.

These needed to ba based o1 national action, but within an interzational
context,

The analysis presentsd by ihe Energy Technology Support Usit, and valid
for other OECD countrigs a: wall as the United Kingdom, demonstrated that
it would be techaically feisible to halve carbon dioxids emissions by the
year 2020. Bome eight alturnative types of action were presented,
ranging through reatforestition and the generatioa of eaergy from waste
through increases in the e:r'ficiency with which fossil fuel was burced,
more effective energy use . n transport, carbon dioxide removal at power
stations, the development «f renmewable energy sources, the expansion of
nuclear power and the subsi.itution of alternative fossil fuels to coal.

Of these, the most promising in technical terms was clearly the increase
in energy efflciency, but :t is aifficult in practice becsuse it demaxds
the disaggregated actioa b’ & vast number of consumers, aad is hamperad
by the slow turnover of th¢ building stock within which much conservation
has to be concentrated, Tie devalopment of nuclear powar is a second
most promising comtributic:, provided that public opinion can be
influenced to accept it. 'usl substitution could make a contribution in
theory, but it was pointed out in discussion that there were limited
amounts of natural gas thai. could be subestituted for coal. Certain
measures, such as reaffore; tation aad the use of wastea az fuel, only
contributed at the margins but would nonetheless be popular with the
public and worth pursuing {'or that reason. Taking all the options
together it is clear that :t is technically possible to achieve the
abatement target, if pract:cal policies can be established to deliver the
various saviags.

How to achlave theze gavincs

One ey to the achievement of policies to limit carbon dioxide emissions
clearly lies in the field ¢f publig underatandiang, Publlc gpluluu oweda
to be influenced first so that consumers vigorously pursue goals of
aenargy conservation, Publ:c opinion likewise nseds to Do influenced if
they are to accept a futur:t nuclear power strategy that is safe and
disposes of its wastes in in envirommentally accaptabla way. Publie
understanding could also p.ay a positive part in the creation of new
markets for energy efficiert products, like more efficlont cars.

0/..
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A second key to the future was the establishment of a clear strategy with
appropriate incentives, which might include a mix of fiscal measures,
pricing policies, taxation incentives and techanical targets.

The estadblishment of such t strategy and such targets was important
becauss they provided signils to industry and assuming that the strategy
was sustained, a clear coniext for the substantial industrial investmezt
that would ba needed. Givin a clarity in the definition of strategy, and
An eftective approacn To Piblic information, merket oppwiluullles could
be created, both withinm th¢ United Kingdom and internationally, 30 that
the situation should not bt looked on in industrial terms as wholly
negative: it provided oppirtunities as well as constraints.

A different approach was nieded howaver batween developed and developing
countries, Some of the meisures listed, such for example as a massive
expansion of nuclear snerq; generation, would mnot be practicable in tha
developing world. There wiis nonetheless great scope, through the
provision of appropriate a:;sistance, for a more energy~afficlent growth
pattern in the developing countries than they are currently pursuing, and
it would be important to p:rovide such assistance,

The wezld context

This brought tha Seminar toward a consideration of the international
field., It ia clear that t)e greenhouse phenomenon is a truly global cns,
contributed to by the actions of all nations and affecting all regloms of
the globe. It im accordinjly both sssential and inevitable that the
actions taken in responses nust be concerted internationslly.

The nations of the world should not be grouped arbitrarily into two
blocks: developed and deviloping (or "north“ and "south"). They form a
continuous spectrum in ters of thelr industrialization and economic
strength. They display wilely varying population prassures, which
howsver coastitute one of :he most serious impediments to effective
development, pose grava threats to environmental stability in many parts
of the world, and could hansper the achlevement of any strategles to etop
climatic perturbastica, Inlustrial growth is an imperative for devesloping
countries, and in itself, Oy raising standards of living, provides the
best hope of bringing sbou: population stabilization. The developing
countries ares for the most part committed to paths of industrialiazation,
and will not take kxindly t) being reguested to adopt policies that
inhibit it, espacially in 1 circumstance where some 20 percent of the
world‘'s population is usinj over 100% of tha safe dispersal capacity of
the atmosphere! They are .ikely to look to the wealthy industrialized
countries to take the measires that will releass atmospheric capacity to
disperse the carbon dioxid) emitted from their growing commerclal energy
sector.

There is a major ecoaomic sroblem, at the world scale, because whereas a
dear energy policy might b» advantageaocus in promoting energy conservation
in the developed countries it would seversly iahibit the process of
industrialization and deve lopment in the third world.
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While these were intractable problems, it was clear tha® thare would be a
considerable naad for assi;tance to the developing countries in order to
establigh patterns of sctivity which would be of glcbal benefit. One
ares for such assistance liy in land use. It would be valuable to
demonstrate that the susta:nable use of forests, and stable systems of
agroforastry sre econmomically more beneficial to many tropical countries
than the clear-felling of their forests, replacing them by impoverished
pasturss and erosion. Ald should also allew longer-term sustainable
management patterns to be :ubstituted for short-term destructive use of
natural resources which coild not readily be renewed, Dabt for nature
swaps could make a significant contribution im these clrcumstances.

Two other areas of action {hat might be considered involved adapting the
global commercial system t¢ favour the products derived from sustainable
land-use policies ian the tlird world, and assistance to help transfer
sound modarn technology (1like, for sxample, the substitutes for
chloroflucrocarbon that mery countries have made clear st the recent
London Conferance they wou!d like to introducs if thay were helped to
baar the coste of doing m0..

Cooperation and coordinaticn would also be vital between nations., One
area for such cooperation :ay in science. Thers iz already a substantial
internationsl scientific rvsearch effort, which is cooperatiag in the use
of satellite and other env. ronmental data and the construction of

models, The Intergoverameital Panel on Climatic Change is one component
of that coopsration, and oithers sre to be found within the International
Council of Secientific Unilous.

Another area for cooperaticon lies in the development of sn international
Convention, providing a frimework for the coordinated action the world
will require. Such a Pramowork Convention would be likaly ke include a
commitment to cooperate in research, in the evaluation of results, in the
construction and interpretition of models and in monitoring. It would be
able to lay down a code of conduct at international level, It might
include some provisions f£o:' international assistence, It would alaso
contain commitments to discuss and eventually adopt protocols on
particular areas of action like those agreed under the Montresal Protocol
for reduction of chloroflunrocarbons (this protocol could equally well
have besen negotiated under a Convention on the regulation of human
intarference with the climitae),

A third area for international action was institutional. There l1s
already a subatantial globunl iastitutional effort, in the United Nations
and elsewhere, which needs to be made more cohersnt and effective.

It was suggested that this inatitutiomal machinery might include the
following components:

a) a new role for tho United Nations Security Couagil, which esould
be required periodically to review major environmental issues of
global concern, which undoubtedly do increasingly threaten the
peace and stabiliiy of nations;
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& coherent role fir the UN Agencies Ceoordinating Committes (ACC)
which does bring ‘he major UN agencies together, under the aegls
of the UN Enviromient Programme, but at the present time lacks
the power to force the conjunction of plana or the adjustment of
budgets to mutually agreed ends;

s revitalized UN lnvironment Programme, potentially az the lead
agency for the UN in these matters (although it will always bs
hard for UNEP to undertake the leadership of political
Aiscussions in Nev York when it is based in Wairobl);

an enduring role :or the intersational scientific effort, for
sxample by proloniing the Intergoveromentsl Pacel on Climatic
Change as a commi:tee with & deflned role in the UN aystem.

A further internationsl inititutional measure that could be considered is
the establighment of a funi! for environmental problems, to bhe disbursed
via the multilateral develupment banks, including the World Bank. B8uch
banks could eater into comiercial agreements for the raatal of arsas for
sustainable managsment, pa ments belng made when monltoring showed that
the sgreed policies were in fact being carried out.

Finally, it was suggested “hat there was a rols in the institutional
machinery for non-goverame:ital organisations. Much of internaticnal
science has been coordinatid through the non-goveromental machinery of
ICSU. The International Uiion for Conservation of Nature and Natural
Resources linked in member;hip 62 States, 130 government agencles and
over 300 non-governmental organisations including all the major
conservation bodies in the werld, and this could provide a valuable forum
for stimulating action whiih raeinforced that sgreed by Goveraments.

Conclusiona

The Seminar demonstrated a virtually universal acceptance of the need to
treat human perturbation o! the climate, through the release of
greanhouse gases, &3 & rea. threat to maany soclally importaat actions.

It was concluded that it wis right to evaluate pelicies that could lead
to the limitation of the lpacts of this phenomenon, and its ultimate
stabilization, in the most cost effective fashion, and this should be
done in parallel with scleics that would improve understanding of the
phenomenon and especially jive a better basis for the ragional assessment
of its impacts.

It was agreed that there wire real opportunities in this area for the
United Kingdom, in partnsrihip with scientists and policy-makers in other
countries. In particular, the United Kingdom could contribute
significently to sclence, it could develop its owa energy policles and
other domeatic activities 5o as to be ahead of the problem, on the basis
that prevention was commonly better and cheaper thaan cure. It could
contribute through helping to form public opinion and to creata new
demands and markets for priducts that would improve energy efficiency and
reduce greenhouse gas emisiion. It could contribute in internstional
policies, through ald, deb: mansgemant, and the development of an
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appropriate Framework Conventlon. Above all, it could contribute, with
other like-minded nations, in promoting the development of an
international institutiona. machinery that worked.

Martin W. Holdgate
1 May 1989
2663¢
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(LOBAL CLIMATE CHANGE

The purpose of this Semina: was defined by the Prime Minlster in her
opeaning remarks 33 the est:blishment of facts, so that policy was based
on sound sclence.

The first session accordin¢ly reviewed the state of knowledge of the
greenhouse gases, their soirces and thelr effects. It established that
carbon dioxide, methane, n!trous oxide, chloroflucrocarbons, tropospheric
osone and water vapour d¢ iffect the radiative balsnce of the atmosphere,
to differing degrees. It !ndicated the wide range of sources of the
gresnhouse gases, but also demonstrated that carbon dioxide, merhana and
aitrous oxide arcse from activities fundamentsl to human civiliszation -
agriculturae, and the burnlig of fuels to generate energy. The reduction
in emissions of these gase: would consequently be a good deal more
diffiecule than the alimination of chlorofluorocarbons, for which adsguate
substitutes existed, as th¢ recent Conference in London on Eaving the
Ozone Layer had establlishec.

The concentrations 6f tha ¢reenhouse gases have fluctuated wubstantially
in the past, as 8 result of natural proceases, but are now increasing
through human agency. Carlon dioxide hes the most sigmificant effect on
radiation balance, account!ng for about half the calculated gresnhousa
effect, with methane accow ting for 18 percent, CFCa for 14 percent, and
nitrous oxide for 6 perceni.., If CFCs are eliminated, the relative
importance of carbon dloxice will increase.

Eighty percent of the carbin dioxide added to the atmosphere as the
rasult of human accivities comes from the burning of fossil fuels, and
20 percent from deforestat: on, especially in the tropiea. While
therefore the latter procers is important on a world scale, haltiag
tropical deforestastion wil!. clearly not cure the problem.

At present the developed countries are the dominant sources of carbon
dloxide. Howaver the rapld growth in enerqgy generation in the developing
world means that they are ..ikely to catch up the present industrialised
countries in about 30 year:,

Implications

The Seminar demonstrated that there is a near consensus that these
incresses iln gresnhouse gaies will ralise the mean temperature of the
earth. An increase of app-oximately 0.5°C has occurred over the past
century, and this fits the hypothesis that the gresnhouse sffect has
already begun slthough it (oes not prove it., The evidence of rapid ice
retreat in various parts o the world including the Antarctic peninsula
also fits but does not eatiblish the hypothesis.

Present calculations suggeit that by 2030 AD the increaze in world
temperature is likely to l.e in the rsage +0.5°C to +2.5°C. More
important than the gross licrease is the fact that the rate of increase
will ba batwean two snd #ight times that over the past century. The
implication is that change: are taking place on & larger scales, in a
shortar period, than the edological systems of the earth have heen
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exposed to at any time in the past 150,000 years, and thia takes us into
new territory when we seek to deduce how these systems will respond,
Another feature of the pheromenon is the existence of substantial lags
between cause and affect, to that today's impact: commit us to long
drawn-out changes, lasting decades or even canturies belore mean
temparature and global sea lsvel come to equilibrium.

There is some indication tlat global sea level has risen by of the order
of 8 to 10 cm in the past century, and it is expected that there will be
a significant and rapid increase in future, perhaps of the order of 10
and 20 em by 2030 AD., Thi: increase is expacted to arise esapeciaslly from
the thermal expansion of tlie warmer seaz and the melting of mountain
glaciers, but its magnitudo in the longer term depends critically on the
response of the polar ice theets. Again, the combination of rate and
duration is critical., The rapid rise in sea level, prolounged over
several thousands of years at the time of the melting of the ice sheets
from the last glaciation e:ceeded the capacity of respoasa of many coral
islands sand has led to wel. over a hundred known "drownasd" atolls,
Howsver if the changes inducsd by current human sctlons last oaly for a
century or seo, the majorit)’ of coral reef systems should be able to keep

up.

Present models and analyse: make it extremely difficult to break the
effects down regionally. !'igures presented to the Seminar muggest
however that the United Kiigdom could be 4°C warmer in summer and
between 4 and 5°C warmer in winter if atmospheric carbon dioxide
doubled., Even larger tempirature changes are likely in the polar
regions. Howavar changes .n the magnlitude and distributlon of
precipitation are likely to be of even greater environmental
eigrificance, and while sone calculations suggest that the present wet
areas will get wetter whilo the arid tropics may get drier thers is no
reliable basis for predict.on.

Eactors to be considered

The Seminar left no doubt of the complexity of the system with which we
are dealing, and the considerable uncertainties ia present models and
analysesa. A better unders:anding of the interactions between ocean and
atmosphere and between liv.ng organisms and their habitat is especially
nscessary. It appears tha: carbon dioxide lsvels in ths atmosphere may
be governed especially by :he plant life (phytoplanktean) in the surface
waters of the sea, There .5 a graat zneed for better actual observations
of what is going on in the world, to feed into the better models that are
8l50 needed 1f uncertasinty is to bae reduced and regional effects are to
bas predicted hetter.

In the further elaboration of the science, it is necessary to consider
the likelihood of extreme (vents as well as mean situations. There is a
possibility that the inteniity of tropical storms and thelr frequency
will chsnge. It is also inpoértant that allowance bes made for surprisas.
The “ozone hole" over Anta 'ctica in springtime was not expected, and
nature may well have other surprises in store. For example, the affects
of clouds on global and lo:al taemparature balance have not been well
analysed, and more needs to be known about the impact of deforsataticn in
the humid tropics. The Saninar was told that one analysis suggested that
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the United XKingdom might get colder even if the world generally became
hotter, =mhould the ocean ciLrrent system that currently transfers vast
guantities of heat into the North Atlantic, drawn from tha other oceans
of the world including thote of the southarn hemlsphere, was altered.
Another area of uncertalnty lay in the responses of plant life to higher
carbon dioxide concentraticns in 8 warmer world., Carbon dioxide itself
might ba expected to hoost plant growth, as would warmer tamperatures,
but water supplies are likely to be limiting in many circumstances, and
there are numerous interaciions which are not properly understood. It
was also important to bear in mind that even if crop growth were
increased, it would not necessarily mean increases in ylelda.

focial impacts

It is evident that the soc:al impacts of these changes could be large.
The Seminar was told of one calculatlion of an increased expenditure
required on the east coast of the United Kingdom of £5 blllion, even if
some Arsas were abandonad .0 the sea, Similarly, even if United Kingdom
agriculture had the resources and Ilexibility to adjust to the changes,
over the world as a whole (here was likely to be substantial stvess on
the food-produging system, Many crop specles were currently growa near
the limits of their range, and changes in temperature and water
availabllity would have a najor impact in msny reglona, especlally of the
developing world.

Eimilarly, the impacts on !istural environmental systems could be
substantial, A 1°C rise i1 average temperaturas, in crude terms. could
be compengated for by & movement of around 100 to 150 km towards the
Polas or 150 m vertically, assuming that 8o0il aand other habjitat
conditions wers comparable over these distances which they are unlikely
to be. Evidence was prassnted that forest trees were unlikely to ba able
to respond by moving more ham 10 km per decade, mo that if in fact the
limits of their growth wer: being shifted 50 km a decads, ag some
scenarios indicated, they vould be ia danger of being left behind, with
consagueat changes in scologlcal aystems.

The Seminar was told of the substantial sci¢ntific effort in prograesz to
redude these uancertainties Howsver it was stated that thers were only
about 200 real experts capibla of making a fundamental contribution to
understanding. Given the oxistence of a much larger multitude of people
making pronouncements in this field, the nolsetsignal ratlo can clearly
be expectsd to be massive ind potentially misleading of public opinion,

A ples was made for a reduction in the number of conferences debating the
issus, while the competent scientists concentratad their efforta on
amassing the knowledge tha': would make such conferences meaningful.

The potential for actlon

From the evidsnce presentsd te the Seminar, it is clear that exceptiocnal
measuras would be required if the system was to be brought to atability
with less than a doubling of carbon dioxide above pre-industrial levels,
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Against thias background, a policy of waiting and sesing clearly emerged
as unwige, even if there wire uncertainties in the situation. It would
be prudent to plan on the lesis of the reality of the phenomenon aund the
dasirabilicy of social action to limit its impacts and eventually reverse
it.

It was suggested that the )esponse might come under the heading of
"four As':

avoldance;
adaptations
sbatement;
agsigstance.

These needed to bhe based o1, nmtional action, but within an intersnational
context,

The analysis presented by ihe Ensrgy Technology Suppert Unit, and valild
for other OECD countrigs a: wall as the United Kingdom, demonstratad that
it would be techaically feisible to halve carbon dloxide smissions by the
year 2020. Bome eight alturnative types of action were presented,
ranging through reatforestition and the generation of eaergy from waste
through incresses in the e:'ficiency with which fossil fuel was burned,
more effective energy use :.n transport, carhon dioxide removal at power
stations, the development ¢« f renewable eénergy scources, the expansion of
nuclear power and the subsi.itution of alternative fossil fuels to coal.

Of these, the most promising in technical terms was clearly the increass
in energy efficiency, but .t is diffioult ln practice becsuse it demands
the disaggregated action b:' & vast number of consumers, aud is hamperad
by the slow turnover of thi building stock within which much conservation
has to be concentrated, The devalopment of nuclear powsr is & second
most promising comtributic:, provided that public opinion can be
influenced to accept it. 'ual substitution could make » contribution in
theory, but it was pointed out in discussior that there were limited
amounts of natural gas thal. could be substituted for coal. Ceztain
measures, such as reaffore;tation and the use of wastes as fuel, only
contributed at the margins but would nonetheless be popular with the
public and worth pursuing i'or that reason. Taking all the options
together it is clear that !t ls technically possible to achieve the
abatement target, if pract:cal policies can be established to deliver the
various saviags.

How to achieve thess savincs

One Xey to the achievement of policies to limit carbon dioxide emissions
¢learly lies in the field (& publig underatanding. Publlc gplulou oweds
to be influenced first 80 fhat consumers vigorously pursue goals of
enargy conservation, Publie opinion likewise neade to be ianfluenced if
they sre to accept a futur: nuclesr power strategy that is safe and
disposes of its waates in in snvironmentally accaptabla way. Publie
understanding could also p. ey a positive part in the creation of new
markets for energy efficiert products, like more efficlent cars.
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A second key to the future was the establishment of & clear strategy with
appropriate incentives, which might include a mix of fiscal meaaures,
pricing policies, taxation incentives and technical targets.

The establishment of such t strategy and such targets was important
because they provided signils to industry and assuming that the strategy
was suktained, a clear conlext for the substantial industrial investmenat
that would ba needed. Given a clarity in the dafinition of strategy, and
En effective approacn to pibiic informatlon, mearket vppoiluallles could
be created, both within th¢ United Kingdom and internationally, so that
the sltuation should not be looked on in industrial terms as wholly
negative: it provided oppurtunities as well as constraints.

A different approach was nceded however batween developed and developlng
countries. Some of the meisures listed, such for example as a massive
expangion of nuclear enerq; gensration, would not be practicable in the
developing world. There wis nonetheless great acope, through the
provision of appropriate a:gistance, for a more onergy-afficient growth
pattern in the developing countries than they are curreatly pursuing, and
it would be important to piovide such assistance,.

The wezld conteaxt

This brought the Seminar toward a consideration of the international
field, It ia clear that the greenhouse phenomenon is a truly global ons,
contributed to by the actions of all nations and affecting all reglons of
tha globe. It im accordinjly both essential and inevitable that tha
actions taken in response nust be concerted internationslly.

The aations of the world should not be grouped arbitrarily into two
blocks: developed and deviloping (or "north" and "south"). They form a
continuous spectrum in ters of thelr industrialisation and economic
strength. They display wilely varying populstion prassures, which
however constitute oune of :he most serious impedimeunts to effective
development, pose grava th eats to environmental stability in many parts
of the world, and could hasper the achievement of any strategies to stop
climatic perturbstion, Inluatrial growth is an imperative for developing
countries, and in itself, y raising standards of living, provides the
best hope of bringing sbou: population stabilization. The developing
countries are for the most part committed to paths of industrialization,
and will not take kxindly to being reguested to adopt policies that
inhibit it, especially in 1 ecircumstance where some 20 percent of the
world's population is usingj over 100% of the safe dispersal capacity of
the atmosphere! They are likely to look to the wealthy industrialized
countries to take the measires that will releass atmospheric capaclity to
disperse the carbon dioxido emitted from their growing commercial energy
sactor.

There is a major sconomic roblem, at the world scale, because whereas a
dear energy policy might by advantageocus in promoting energy conservation
in the developed countries. it would seversly inhibit the process of
industrialization and deve lopment in the third world.
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While these were intractable problems, it was clear that thare would be a
considerahle nead for assi:tance to the developing countries in order to
sstabligh patterns of activity whioch would be of global benefit. One
area for such assistance liy in land use. It would be valuable to
demonstrate that the sustainable use of forests, and stable systems of
agroforestry are economically more beneficial to many tropical countrles
than the clear-felling of iheir forests, replacing them by impoverished
pasturas and erosion. Aid should also allew longer-term sustainable
management patterms to be :ubstituted for short-term destructive use of
natural resources which covld not readily be renswed, Debt for nature
swaps could make a significant contributionm inm these circumstances.

Two other arsas of action that might be considered involved adapting the
global commercial system t¢ favour the products derived from sustainable
land-use policies in the tlird world, and assistance to help transfer
sound modarn technology (1! ke, for axample, the substitutes for
chloroflucrooarbon that mary countries have made clear at the recent
London Conference they wou:d like to introduce if they were helped to
baar the costs of doing mo).

Cooperation and coordinsticn would amlso be vital between nationa. Oue
srea for such cooperation :ay in science. Thers iz alrsady a substantial
internationel acientific rvsearch effort, which is cooperating ia the use
of aatellite and other env: rommental data snd the construction of

models, The Intergoverumental Panel on Climatic Change is one componaent
of that cooparation, and others sre to be found within the International
Council of Scientific Unlous.

Another srea for cooperaticon lies in the development of sn international
Convantion, providing a frimework for the coordinated sction tha world
will require. Such a Framowork Convention would be likaly ko include a
commitment to cooperate in research, in the svaluation of results, in the
construction and interpretution of models and in monitoring. It would be
able to lay down & code of conduct at international level, It might
inglude some provisions f£fo:' international assistance, It would also
contaln commitments to discuss and eventually adopt protocols on
particular areas of sction like those agreed under the Montreal Protocol
for reduction of chloroflunrocarbons (thiz protocol could egqually well
have bsen negotiated under a Convention on the regulation of human
interference with the climite),

A third area for international action was institutional. There is
already a substantial globnl institutional effort, in the United Nations
and elsewhere, which needs to be made more coherant and effective.

It was suggested that this inatitutional machinery might include the
following components:

a) a new role for tho United Nations Security Couneil, whioch scould
be required periodically to review major environmental lssues of
global concern, which undoubtedly do increasingly threaten the
peace and stabilitly of nations;
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& coherent role fur the UN Agencies Ceordinating Committes (ACC)
which does bring the major UN agencies together, under the aegis
of the UN Enviroarent Programme, but at the present time lacks
the power to force the conjunction of plana or the adjustment of
budgets to mutual!y agreed ends;

a revitalized UN lnvironment Programme, potentially as the lead
mgency for the UN in these matters (although it will always be
hard for UNEP to .ndertake the leadership of political
discussions in Nevt York when it is based in Haeirobl):

an enduring role :or the interaational scientific affort, for
example by prolont/ing the Intergoverumental Pacel on Climatic
Change as & commiitee with a defined role in the UN aystem.

A further international inititutional messure that could ba considered is
the establighment of & funil for environmental problems, to be disbursad
vis the multilateral development banks, including the World Bank. Such
banks could eater into comiercial agreements for the rantal of arsas for
sustainable managemant, pa 'ments being made when monitoring showed that
the sgreed policies were in fact being carried out.

Finally, it was suggested “hat there was a rols in the institutional
machinery for non-goverame:ital organizations. Much of international
science has been coordinatud through the non-governmental machinery of
ICSU. The International Union for Conservation of Nature and Natural
Resources linked in member;hip 62 States, 130 government agencies and
over 300 non-govermmental organisstions including all the major
conservation bodies in the world, and this could provide a valuable forum
for stimulating action whiih reinforced that sgreed by Uoveraments.

Conclusionn

The Seminar demonstrated a virtually univerasal acceptance of the need to
treat human perturbation o the ¢limate, through the release of
greanhouse gases, as a rea. threat to many soclally important actions.

It was concluded that it was right to evaluate policies that could lead
to the limitation of the lipacts of this phenomenon, and its uwltimate
stabilizacion, in the moat cost effective fashion, and this should be
done in parallel with scleices that would improve understanding of the
phenomenon and especially gqive a better basis for the ragional assessment
of its impacts.

It was agreed that thera wire real opportunities in this area for the
United Kingdom, in partnsrihip with scientists and policy-makers in other
countries. In particular, the United Kingdom could contribute
significantly to sclence, it could develop its owa energy pollcles and
othaer domeatic activitieszs o s to be ahead of the problem, on the basis
that prevention was commonly better snd cheaper than cure, It could '
contribute through helping to form public opinlon and to Creaate new
demands and markets for products that would improve energy efficiency and
reduce greenhouse gas emisiion. It could contribute in international
policies, through ald, deb: managsment, and the development of an
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appropriate Framework Conventlon. Above all, it could contribute, with
other like-minded nations, in promoting the development of an
international institutiona! machinery that worked.

Martin W. Holdgats
1 May 1989
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