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The Role of Science in the Global Climate Negotiations

John Lanchbery and David Victor

Introduction

Perceptions vary as to how large a role science and scientists
played inthe negatiationswhich led to the signature of the Climete
Change Convention & the Earth Summit in Rio" and, indeed, have
continued to play inthenegatiationsprior tothefirs Conferenceof
thePaties(CoP) inBalin,inMarch 1995,

‘Sdence cartanly put the dimate issue on the palitical agenda,
and stietigs have retainedavisblerdeinthenegatiationsonthe
Convertion, but the nature and extent of their influence on the
negatiations are undear and widdy misunderstood. One common
perogption isthat the Conventtion, together with the internationa
ozone agreaments’ represents a new type of intermationdl
reyponse to globd environmentd issues, where the sdentific
community playsamgor part both in identifying prodlemsandin
shaping the regimes designed to solve them. Anather, opposing,
view is that the negatiations on the Convention were dominated
by paliticd and economic consderations and that sdientific
evidence about possble dimae change was given scant
congderation.

Inthisatide we sk to daify therale of sdencein thedimate
negoatiationsbeforeand after Rio. Weadopt the perspectivetha, in
agdition to putting the dimeatechange issue on the agenda,
stience has sheped the convention in limited ways. Our view ress
between the ocontraging views mentioned previoudy: the
Conventionisnather dl sdencenor dl palitics Thetypesof expert
advice thet the core naturd sience research programme can offer
aeincreesngly lessrdevant toimplementing thedetailed workings
of the intemationd legd mechinery on dimeate change. With the
passage d time, the intemdiond orgenizationd framework for
asesdng dimate stience has become more didgant from its
connection and rdevanceto the Climate Convention.

We fird address some basic condderations such as what
causssthegreenhouseeffect and why thedimate might chengeas
aresult of human adtivities We then rdae how the debete on
dimate change aross, fird amongst sdientists and later in palitica
fora evertudly leaeding to the negatitions on the Climate
Convention. Some mgor is3ues under debate during preparations
for thefirgt Conference of the Parties (CoP) to the Convention are

then discussed, and we condude with a discussion of possible
futureralesof scencein thedeve opment of the Converttion.

The Nature of the Greenhouse Problem

Heat Balancein the Natural Atmosphere

The concept of globd warming isthe enhancement of the naturd
phenomenon known (incorredtly)’ as the ‘greenhouse effect’,

which has been understood for nearly ahundred years Theeffect
is causd by cartain trace gases, patticularly water vgpour and
carbon dioxide, which occur neturdly in the amosphere These
gases absorb energy in theiinfra-red region” of thedectromegnetic
spectrum but do nat absorb much energy in the visble region.

Consaouently, most of theenergy (mainly visblelight) rediated by
the sun passes through the amosphere to the Earth's surface
where it is absorbed and then retadiaed, primaily as infrared
redigtion (heet). This heet is absorbed by the trace gases in the
amogphee ad findly reradiaged back into space The
greenhouse gasesthus act rather like ablanket, absorbing and re-
radiating heet.

The heat dbsorbed by the amosphere as a result of the
greenhouse effect maintainsthe average temperature a the Earth's
surface about 33 °C higher thenit would beif it contained no heat-
absorbing (greenhouse) gases® The greenhouse effect is thus
essntid for the exigence of life on Eath, certainly in its present
forms

The concentration of greenhouse gases® in the amosphereis
cuite low, tatdling less then 1 per cant of dl gasss ad it is
maintained by a balance between emission sources” and ‘sinks 2
Concentrations can change if ether the sources or the Sinks (or
bath) change and, indeed, the naturd sources and snks of dl the
greenhousegeseshavevariedinthe pag.

Anthropogenically Induced Climate Change

Current concamns about dimate chenge arise from the fact that
mankind is caudng greenhouse ges concattraions to rise
sgnificantly and & acomparativdy highrate. Thistrend isforecast
to cotinue ad coud have dfeds on the
dimae Many humen adivities give rise to greenhouse gas
emissons paticualy those assodaed with energy use and
ayicuture Burning of cod, oil and ges (fosdl fuds) genarates
cabon daoxide (CO); rice paddes rdese methane
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(CHy); and nitrogenbesed fetilizers used in agriculture tend to
rdeese ritrous oxide (NLO). Increasad indudtrid and agriculturd
adtivity over the lagt 200 years coupled with the rgpid risein the
humean population, have led to asgnificant increasein emissons
of greenhouse geses and a consequent rise in their amaospheric
concantrations. Human adtivities have dso reduced the Sze and
Capedity of some sinks paticulaly forests, further increesing the
concatrations of some gasss As a reault, carbon dioxide
concentrations in the aimosphere have increased by more then
onequater dnce the Indusid Revolution, methane
concentrations have more then doubled over the same period, and
nitrous oxi de concentrations have increesad by more then 15 per
cant since 1950° Moreover, mankind hes invented and rdlessed
into the amogphere some whally atifidd greenhouse geses
notably chlorofluorocarbons (CFCs).

If greenhouse gas concentrations in the amosphere have been
increasad by humen adtivities; it should follow from ‘ greenhouse
theory” thet theatmaspherewill trgp moreof thesun'sheet and be-
comewamer. The nub of the debate about dimete changeisthe
meagnitude of thiswarming (‘ dimate sensitivity') and the extent to
which it will have adverse consequencesin terms of things thet
diety vaues, such as crop yidds and the protection of coagtd
Zones

There is no dispute amongst scientists about the fact that
greenhouse gas concentrations have been, and are™ incressing;
but thereis dipute about the degreeto which they arecoupled to
ridng temperaures The Intergovemmenta Pand on Climae
Change‘judge that'™ the average globdl temperature hasrisen by
between 03 and 06 °C in the lagt hundred years (with a
concomitart risein meen salevd of 10-20 am). Many siertids
think thet it is more then likdy that some of the increessd
temperatureis dueto rising greenhouse gas concentrations, but a
adfinitive fingerprint of dimete warming due to greenhouse gases
doesnot yet exis. Thecrudd quedtioniswhat may happeninthe
future, if greenhouse gas concartrations rise sgnificanty. IPCC
for from curent modds thet the meen globd surface
temperature will continue to lise & an average rate of 0.3 °Cpa
decadeif no adtion istaken to contrdl emissons However, thisis
only one of many possble predictions because the rdevant
moddsarevery complex and dependent upon many assumptions.
Forecadiing the effects and inpacts of any such changesisthus
fraught with difficuity; research into the impects of changing
dimateonsodidly isgenerdly & anearly gage

Identification of the Climate ‘Problem’ and Responses

Tolt
| derttification
Although the greenhouse effect wasidentified and described by
the Swedish sdientist Svante Arrhenius™ at theturn of thecentury,
and many sdentigs redized that anthropogenic emissons of
greenhouse gases mudt be increeding, little sysemdtic reseerch
wasdoneonthetopic of dimatechengeurtil theearly 1970s Some
smdl, scatered, research projects were conducted, manly in
Sweden, the UK, and the USA as early as the 1930s and 1940s
Thexe prgects induded some messurements of atmospheric
carbon dioxide concartrations and led to speculaion about the
sources and consequences of dimate change (most thought thet
wammingwould beawdcome'improvement’ inthewesther).*
Sydemdtic messuremant of ar and sea temperaures begen
around theturn of the century, much earlier inafew locations with
the credion of meteorologicd sarvices However, continuous
messurements of amospheric carbon dioxide only begen in the
1950s &s pat of the Intemationd Geophyscd Year (IGY), inan
effort to understand better the globa carbon cyde Theather man
greenhouse gases (methane, CFCs, and nitrous oxide) have been
meeaured continuoudy only sncethelate 1970s Indeed, much of
the research conducted prior to the lest three decedes ws limited
in scope and did nat fire the imagindion d the public. It was
undertaken because of its intringc intdlectud interet to a few
curiousstientists, not because of itsreevanceto palicy or society.
The man ressons for ladk of sygemdic dtention to
arthropogenic dimeate change were probebly thresfald. First, until
the 1950s most stientigsbdieved in“ gradudism’ (thet chengesin
natureoccur gradudly, usudly over very long periodsof time), and
they were thus predisposed to think that the dimate could not
changesignificantly inthe courseof ageneration or two. Secondly,
virtudly dl stentiss were soepticd that the actions of humans
could change diméate on a plangary scde There was abundant
evidence of local changes, induding hegt idand effects near dities
but global consequences were much more difficuit to fathom.™
Sdentigtsconsigtently underestimated thefuturevolumeof carbon
dioxide emissons probably because they did nat imagine
exponentia growth in these sources, and this further reduced the
likdihood thet they would take the possibility of globd dimeate
change seioudy. Thirdly, the evidence for dimate change was
incondusive and contradictory. Temperatures hed risen dfter the
turn of the century but dedlined inthe 1940sand 1950s Therewas
nodeer Sgn of temperaturesrising continuoudy and significantly.
The predisposition not to study dimeate change systemicelly
revessd  in the 1990s pimaily becaue  of
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thenew rdeof stiencein Western sodiety after the Second World
War. ‘Big sdence came to amospheric, oceanic, and geologicd
research with the Intemationdl Geophysicd Year (1957 to 1958),
duing which may dimaerdated messurements were made
around the globe, some of which have continued to the present
(the fird permenett Antacic daions wee for exarnpe
edablishedinthel GY).

Gengdly, the wa changed the rdaionship bewean
government and stience, espedidly in the USA and in US
universties, in part becauseit demondtrated the practicd vaues of
stience and enginearing research (RADAR and the atomic bomb
were bath products of bedc sdence). A ‘sodid contract’ of
government support for basic stience, therefore, emerged dfter the
war, paticulaly in the USA but aso in many Western European
nations. In the USA the contract has been nurtured by ascientific
dlite that has Smultaneoudy steered nat only science but dso
government policy concamning it. The disdiplines thet became
dimae ressarch, as with modt stiences, bendfited from this
upport. The cold war induded a race in science which bolstered
thecontract. Indeed, onecof thechalengesto emergesincethecold
war ishow to sugtain the contract and itssupport for basic sience.
Ingenerd, dimate Sdence hasattracted sustained support efter the
cold war because of popular concerns about “the environment’
induding feersof glaba warming; scientistsin other aress, notably
theoretica phydcs, havefound that judtification for their work hes
become more difficult and they now face severe auts in
government funding.

Fdlowing the messLremant programmes begun in the IGY,, the
1960s saw the devdopment of the firgt theoretical modds of the
dreulation of amogphericar currents Beguninthe 1940s theearly
modds were funded by the US Defense Departmert, initidly as
part of anumericd weather prediction programme. (Thisnew fidd
of ressarch was mede possible by the development of computing
mechines dso aproduct of the war and defence funding.) From
the mid-1960s onwards it was commonplace to illugrae the
sensttivity of such modds by showing their response to a
doubling of carbon dioxide concentrationsin the amosphere, not
because of fears that carbon dioxide would double but rather
because this was, and remains, a convenient benchimark. Mare
widdy gplicable Gengrd Circulation Modds (GCMS) begen in
thisway a Princgton Universty: a presant, perhaps two dozen
eig waldwide athirdof whichare' 9etedf theat . Virtuelly dl of
these are now used for the devd opment of scenariosfor possible
dimetechange.

The paliticaly detached nature of greenhouse science changed
in the 19605 lagdy becaue of the riee of populer
ervironmentalism, leading eventudly tothe Stockholm Conference
ontheHuman Environment in 1972, which prompted anincressein
research both into possble dimate

change and dlied issue aress In sdience it became common to
identify the precticd environmental conseguences of ones
reseerch, and globd warming was no exoeption. The stience of
globd warming cuts across many other environmentd issues and
thus when sdentists worried about the effects of supersonic
daradt on dimate (a feer of the lae 19609 or the effeds of
peturbetions in the globd amospheic chemidry (possibly
leading to stratogpheric ozone depletion, afear beginning in the
mick19709), what they leamed was ds0 rdevat to the
undergtanding and eventud prediction of dimatechange.

There were many sources of fears about dimate change in the
mic1970s, some related to possible globd coaling, and hese
hdped to build up dimadogy as a multidsdiplinary fidd. For
example, in the 1980s dimate dudies focused on the posshle
consquenceson dimate of nudear wer or of an agteroid or comet
impacting the Earth (such as probebly led to extinction of the
dnosaury. Other fidds of sdence expaienced a amilar
devdopment. In patticular, energy economics grew makedy in
reponsetothefirg all aigs(1973), and alargeamount of expartise
in forecading energy use became avallable ‘off the shdf’ when
fears of gobd waming prompted efforts to predict future
emissons from burning fossl fuds and concomitart palicy
responses for reducing greenhouse gas emissons. The fird full
asssmant of thedimeate problem by the USNationd Academy of
Sdences (published in 1983) was arigindly commissioned to
examire the efed on dimate of high-cacbon synthetic all
(‘synfuds), which the USA was contemplating using aspart of a
strategy toreducedependenceonimported oil.

Responsss

By theend of the 1970ssdentigshed begunto seedimeatechange
asapatentidly sarious problem. Some paliticiansand intemationa
bodies, notably somewithin the UN, hed dso become acouiainted
with theissue and had begun to consider policy-rdated actionsfor
the mitigetion of dimate change By 1979 there was auffidant
intered, globdly, for the World Meteorologicdl Organization
(WMO) to cdl the firg World Climate Conference in Geneva. At
theend of the Conferencethefallowing statement wasissued:

The present underdanding of the dimeate processleedsto the recognition of the
dear posshility thet these (anthrapogenic) incressssin carbon dioxide may
resuitin sgnificant and possbly mgor longterm chenges of theglobd-acde
dimate

The fird dimeate Conference, which was attended manly by
sientigs, was followed in rapid successon by a series of other
medings sponsored by the WMO, the United Nations
Environment Programme (UNEP), and the International Coundll of
Sdetific  Unios (IC3J) which wee hdd a
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Villach, in Audtrig, in 1980, 1983, and 1935, fallowed by further
independent mestings in 1987 At the domestic levd some
countries were, and hed been, conducting assessments of
possible dimate change. The US Nationd Academy of Sdences
conducted a srdl-scale assessment in 1979, which reported an
edimateof 1.5t04.5 °C globd warming in responseto adoubling
of carbon dioxide emiss ons—anumber bassd onaninformd poall
of participants but which is now conventiond wisdom becauseit
is repested so often. The Academy d o produced astudy in 1983,
mertioned ealier. The US Department of Energy published a
messve asessmant in 1985, and the US Environmentd Protection
Agency incressad itsresearch into dimatein the 1980s, publishing
an assessment in 1983 and a full assessment later in the decade
Other countries lagged behind, but many hed assessments under
way or completed by thelate 1980s In thiscontext of domedticand
internationd attention the now famous Toronto Conference was
heldin1988"

The Toronto Conference marked the beginning of highdevd
padlitical debete on the dimate-changeissue.™ It conduded witha
cdl for palitica action, and induded suggestionsasto whet targets
might be adopted for greenhouse gas emisson reductions, theso-
called Toronto Targets™ Thefind statement from the Conference
induded thefallowing remarks

TheEath'samosphereisheing changed a an unprecedented rate by pallutants
resuiting from humen adivities ineffident and wasteful fud use, andtheeffects

of rgpid population growthin many regions Thesechangesrepresat amgior
threet tointemationd security and aredreedy having harmful consequences
ove many patsof theglobe. . . Far resching impectswill becaused by globdl
waming and sealeve risewhich arebecomingincreesindly evidant asaresut of
amospheric concentrations of carbon dioxideand other greenhouse gases

This was probably an overdatement, if nat a digtortion, of the
sientific evidence but it did serveto prompt aflurry of palitica
adivity. This adtivity was further reinforoed by a series of hot
umme's and naturd dissgers in the 1980s, notably the hot
summer of 1988inthe USA, whichled to highrvisihility hearingsin
the USA and aeded a momentum that did not die to do
something about dimeate change There was, and is no credible
evidence that the hot summers of the late 1980s were due to
anthropogenicaly induced globd warming, but they did crestean
opportunity that was sdized upon by environmentdigts and
interested dimate sdentigts to push for policy action on globd
waming. The Toronto Corference became an intermeationd focel
point for suchaction.

The Toronto Conference and the pubdlic concern about dimate
isues hed two man outcomes in tems of inditutiond
devdopment, onewithimplicationsfor further ressarchintodimete
change and onewhich led everttudly to the devdopment of the
Climate Convertion.

Thepaliticd attention to dimete changedevated by the Toronto
Conference, and furthered by domedic and internationd
environmental pressure to do something about globd warming,
hdped make the activities of the nesoant Intergovernmentd Pand
on Climae Change (IPCC) more diet. Independet of the
Toronto Conference, the 1PCC was s&t up by the WMO and
UNEPin 1988 and datesto discussion earlier in the decade® The
Pand, which is composad manly of govemmeantt sdettific
representatives from dl over the world, has since been generdly
acoepted as the main, expert, sdentific body on dimeate change
issues. Evidence thet governments view the IPCC process as
credibleand legitimateisthefact thet therearemany fewer netiond
assamants of the dimate problem then might be expected given
the sdience of the issue mogt governments are contert to rely
upontheinternationd review processof thel PCC.

Additiondly, two months &fter the Toronto Conference the
Mdtesegovernment proposed tothe UN that theglobd dimatebe
dedared a ‘common heitage of mearkind, reminisoent of the
developing countries daimsto the degp sesbed floor inthe Law of
the Seanegatiations. Thisled the Generd Assembly, in December
1938, to adopt a resolution on the pratection of the dimate for
present and future generations of mankind which, intum, ledto
discusson amongst palicy-mekers as to what legd and palicy
options might be adopted by the intemationdl community in
response to the perceived threet of dimate change. The Mdtese
effort was the mogt dient of many atempts to get internationd
negatiaionsunder way, but no Sustained negotiationsbegan until
dter thepublication of thefirgt IPCC Reportin 1990.

The sdentific and policy-meking processes were nat, initidly,
grongly linked, dthough it wes dways essumed thet the former
would inform the latter. However, the reauts of the firg IPCC
sientific report” which were widdy known beforehend, stim
ulated condderable debate amongst policy-mekers By thetimedf
the sscond World Climate Conferencein November 1990 palitica
interes was aUffident for the UN Gengrd Assambly to agree to
etablish an Intergovernmental Negotiating
Committee (INC) for aFramework Convention on Climate Change
in Decamber 1990. Thet the Gengrdl Assambly did this—and not
UNEP, WMO, or some ather agency—isimportant becausethe
Gangd Assambly's patrimony has helped make the negatiations
broader in character, focusng on devdopmat as wdl as
environmental agpedts of
dimate change The importance of the process has probably
increased because the Generd Assambly isthe supreme body of
world governance Wetracethe Generd Assambly'srdlein part as
anextendon of itsearlier edtivitiesled by Mdtaand, in part, to dis-
«didaction by devdoping countries  with  UNEPs
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highly vishle rlein promating theenvironmenta agpectsof eadier
internetiond  environmenta  agreaments, @ the expene of
economic devd opment and resourcetranders

The INC was charged with drawing up a Convertion for
sgnature by world leeders & the Earth Summitin Riode Jangroin
June 1992. This the INC did, but in a rather incomplete manner
which left large sections of the agreement open to a vaiety of
different interpretations. Consaquently, the INC has cortinued to
megt Snce Rio in order to try to daify exadly wheat the Paties
should do, and how they should doit, at thefirst Conferenceof the
Paties (CoP) to the Convention, whichwill be hdd in March 1995
inBalin®

Theremander of thisartideis devoted to an examination of the
relaionship between sdentids in particular thel PCC, and the INC.
Hrgt, however, it isworth recounting in alittle more detall how the
IPCC hasdeve oped.

The Development of the IPCC

The Originsand Sructure of theIPCC

The IPCC wes =t up by the WMO and UNEP in 1988 to
undarteke threemain tasks: to assess how much the dimate might
changeasaconsauence of humen adtivities; to estimatewhat the
environmentd and sodio-economicimpedtsof any dimetechange
might be; and to formulateresponse drategiesfor the menegement
and mitigation of any adverseenvironmenta impacts To carry out
thesethreetasksthel PCCwasarigindly dividedintothreegroups

Working Group One (WGL), composad manly of dimate
stientists whose job was to gather information about, and
cometo congdered judgementson, thelikdihood and externt
of ay chenge in dimate resuiting from anthropogenic
emissonsof greenhousegases,

Working Group Two (WG2), a mutidsaplinay group
whose task weas to ass=ss the impadts of any dimate

Working Group Three (WG3), another multidsaplinery
group whaose job was to formul ate response srategies and
palicy optionsfor copingwith dimatechange.

The IPCC as a whole was headed by Professor Bart Bdlin, an
eminent Svedish dimatdogist who s ill chairmen of the pand,
and the chairs of the three working groups were divided between
theUK (WGD), Russaand Ausrdia(WG2), and the USA (WG3).
From the outset WGL, chaired by Sir John Houghton of the UK
Meeordogicd Officg, was the dominart group. This was partly
because of gened interest in its sdentific findings and partly
because naturd sdentits are better organized and have along
higory of conducting focused reviews and comparisons of

the literature, which isthe main mode of IPCC'soperaion. At the
time thet the IPCC was 2t up there wes condderddle popular

interest inwhether or nat glaba warming wasoccurring, dimulated
by a saies of naturd phenomena a the time (hat summers

droughts, unusudly severe sorms, and o on) which seemed to
indicatethat the dimatewas changing. Thisinterest wasenhanced
by theimportance attached to the group by some politicd leeders
(natably UK prime minister Magaret Thetcher). However, the
dominance of WG1 prindpdly gams from the fact thet the
outcome of itswork would necessrily determine the work of the
other two groups (Without evidence of achanging dimate, andits
extent and megnitude, there was evidently little point in trying to
asEssimpacts or policy options) Partly becauseof this, Working
Groups 2 and 3 never redly got their acts together, even dter the
publication of thefirgd WGL1 report in 1990 which gave some bed's
for theirwork.

Itisgenerdly acoepted thet the IPCC WG1 hasdoneagood job
in summaizing sdentific findings concerning dimeate change, and
the scientific strengths of the group have been widdy praisd.
However, we contend that it dso has wesknesses which are
expedidly evidantintheway it communicateswiththeINC and the
domedtic palicy-mekaswho contrdl it. These wesknesses derive
bath from the badkgrounds and experience of members of the
group and fromitsmode of working. For example, theshear sze of
WGL limits its effectiveness bath in meking and communicating
dedsons and cartanly, the fact that mogt governments can be,
and are, represented on the IPCC and its committees meansthet it
isvary dow a coming to decisons Theadvarsedfectsof itssze
aeaggravated by the pand'smode of making dedsons Likemost
intemdtiond  inditutions assodated with the UN, it operaes
broadly by consensus.

Apat from taking up alat of time, the combined efects of Sze
and the consensus mechaniam tend to result in the IPCC never
meking recommenddions of a radicd nature or reeching
condusions which are a dl controversid. By its vary naure, a
consensus-oriented process finds it difficuit to ded with extreme
views in saite of the fact that dearly acrediible review of dimate
sience mud identify not only the centrd views of maindream
expertsbut dsothoseof ‘outliers and * outsders—thescienceof
potentid dimate change is SO uncartain and surpriseridden that
unorthodox views cannot be discounted Smply becausethey are
not part of the maindream. However, dthough non-controversd
consarvaiam may be quite agood feature in abody designed to
reflect the balance of sdientific thought, it isnot necessarily agood
fetureinabody caled upontoinformanegotiating process.

The IPCC undoubtedly fulfilsits role as a provider of belanced
sienttific judgements but it is much less confortable, and much
les dfedive in its rde a a infome
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of the treety negotiating process Indeed, thisis ardethat it hes
never quite accepted. ThelPCCis therefore, dwayslikdy tofail to
providetimdy informationfor thetresty negatiaing process

The IPCC's rductance to act as an advisor to the negatiating
processisaproblem, inthet theINCincreesingly lookstothe |[PCC
for sentific advice on edific questions and thePCC oftenfeds
unable to reply suffidently rgaidly or in suffident detal to stisfy
the INC (or rather the nationdlly besad padlicy-mekerswho direct
the course of the negatiions in the INC). This goparent
vagueness derives in part, from the complexitiesand uncartainties
inherent in trying to assess the extent of dimate change, but it is
dso dueto differencesbetweentheway inwhich the stientistsare
trained to report and the types of report which diplomeats and
policy-mekers are used to recaving. Policy-makers are used to
founding their judgements on reports which are based largdy on
opinionsand ‘ best gueses . Scientists, on the ather hand, tend to
be extrendy cautious in venturing unsubgtartiated opinions.
Sdentific culture Stresses evidence, careful tedting, sceptidam, and
congant doulbting.

Consarvatiam within the IPCC has tended to increese asit has
developed and thisis probably, to some extertt, ineviteble® Inits
roleasaprovider of belanced sdentific adviceit is desrable thet it
be (and be percaved to be) a careful, methodicd, and rather
consarvative group. It is fter al, meant to give advice on metters
of globd importance. It cannat aford to meke many midiakes ad
should nat, perhgps, berushed. Ontheother hand, the negatiating
processis sometimes rushed and the negatiators have, generdly,
only thelPCCtoturntofor rdisblesdentific advice Intheabsence
of such advice the INC, the Conference of the Patties (CoP), and
policy-mekers have to get their infomation from dsewhere, and
thisislikdy to beless sound then thet of the IPCC. Wewill retum
to the question of what types of information are needed and
demanded by theinternationd negatiating processater.

The Role of Science in the Development of the INC
ﬂ;;géleveloprrent of the Negoatiating Process Early
D

Intheealy INC medingsthe |PCC played acentrd, if largdly tedit,
roe The INC hed, &iter dl, been established by the UN Generd
Assambly patly as a result of the first IPCC report” which
condudedthat:

emissonsreauting from human adivitiesare ubdantialy increesing the
amogpheric concantrations of thegreenhousegeses. . . Theseincresseswiill
enhancethegr effect, resulting on averagein an additiond warming of
theEath'saurface

This carefully worded message did nat give much sense of
directiontothelNC, and atitsfirst few mestingsthe Committeeweas
unsure of whet was required of it. It wes particulaly uncertain
about the levd of commitments it should contain concerning
limiting greenhouse ges amissons The UN Generd Assembly,
when edabishing the INC, had ewissged a ‘framework’
convation inwhich theleve of commitments might be changed
as necessary, but thisdid not help to resolve the question of whet
levd of commitments to indude in the firg place The firg IPCC
report hed Sated that acut in anthropogenic emissonsto lessthan
50 per cant of 1990 levelswould be nesded to Sehilize greenhouse
gas concentrationsin theamosphere, but did not say whether this
was hecessaty in order to limit dangerous dimate changes When
gpesking on thispoint to the INC, the IPCC, usudly in the person
of Professor Balin, avoided answering this quegion. Such an
answer would have depended on afull assessment of theimpacts
of dimatechange, and an esimate of the optima policy required to
belance the codts of impeacts with the codts of mitigation and
adgptation. The IPCC had only conducted a patid andyds of
impacts and, in its first assessment, essartidly no andyss of the
economicsof adaption.

At the time the IPCC was nat in a pogtion to forecadt the exact
extent of any dimatechange, nor wasit inapostion to edimeatethe
impactsof any change However, itwasin afar better podtionthan
any other group to give awdl-nformed esimate of thelikely extent
of any dimate change and what might be done about it. It would
have hdped the negatiations considerably if the IPCC had given
theINCanopinionathisearly sage.

Hereit should bestressad thet theINC negotiatorsare, generdly,
gientificaly literate. 1tiscommonly supposed thet ddegatesto the
INC are diplomats and lawyers and thet there is consequently a
large comprehension gap between the negatiators and scientific
advisors such as the IPCC. This is not generdly the case
Although many delegationsare heeded by professond diplomats
ad lawes may of thee hae gedfic expatie in
environmentd agreaments Moreover, many of themoreinfluentia
ddegdions indude one or more trained sdentigs from ther
environment minigries. Also, some smdler nations send as their
sle represtives to the INC the same people who attend
megtings of the IPCC. Comprehension gaps, therefore, tend to
occur not between the IPCC and the INC negatiators but mainly
between thenegatiatorsand their domestic paliticdl madters

As a consequence of their backgrounds, the members of mogt
ddegationsto the INC have awayshad avery good ideaof what
the IPCC is daing and what itsbest guesswould beontheleve of
commitmentsthat should beinduded inaconvention designedto
limit dimate change Ther ations
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have, however, ben sevedy curtaled by ther nationd
governments Thishesled to acharacteridic festure of many INC
debetes where ddegdions, particularly from northern countries,
have proposed courses of actioninwhich they did not persondly
bdieve and the aguments for which they regaded as
insupportable In generd, thishas only goplied to countrieswhose
ddegation leeders were senior dvil servants and do not change
withther governments; but evenwithin ddegationsled by pdlitica
gopointess, notebly the US, dearly visible fights have broken out
between ddegatesand their governments.

Inmany regpects abroad range of scientific viewswasbetter put
by observers to the INC process (particularly non-governmenta
environmenta organizations) then by ddegdions or internationd
sdentific bodies such as the IPCC and WMO. Indeed, the non-
governmenta organizations (NGOs) played an important role, not
only ininforming the INC processbut dso inraising sdientific and
technicd issues, paticularly sengtive issues which ddegations
were rdudant to rase For exanple, some of the environmentd
NGOs who conddered that dgnificat and damaging dimate
change was likdy, conducted their own research into what the
more extrame conssquences of dimeate change might be, & atime
when mogt governments were conddering more consarvetive
enaios They dso often acted as problemsolvers to the
process  ressarching complex issu.es such as  ‘Joint
Implementation’ in far more depth then most negatiators, and
ading as legd and dentific advisors to both amdl and large
ddegdionsandtothesecretariat.

Likethel PCC, progressintheNCisdow becauseof consensus
dedisorsmeking. (The use of the consensus goproech is
underdandable, given thet the Convention needs largescde
upport, but it does not need universd support.) This downess
was paticualy evidentintheearly daysof thenegatiations when
thereweremany diverseidess on wheat form the Converttion might
take Achieving consensus on matters of importance, such as
commitments invaiady proved dfficult. Frequently, adopting
options agressbleto asubstantia mgjority of ddegationswould be
delayed by one or two; for example, the Saudisand Kuwaitiswere
natinfavour of any limitations on emissions” and they hampered
Moves to introduce subdantid commitments on this topic. This
type of occurrence evarttualy led, just before the Rio Conference,
to the consansus mechaniam being temporaily and unofficdly
uspended, but in the meantime it hed wegted a condderable
amourtof ime.

Drafting the Climate Conventtion

By theend of 1991 mogt governmentsweredeer thet they wanted
aClimete Convention to Sgn & the Earth Summit in Rio in 1992,
While most agreed thet they hed to do something, there was
condderable  divergence  between  governments  about

the levd of commitment to emisson reductions that should be
induded in the agresment. There waas not even much agreament
between traditiond regiond and economic groupings. Within the
OECD, for example Gamay wes committed to substantid
amisson reductionsin line with the Toronto targets, wheressthe
UK andthe USA weregpposedtoany cuts Smilaly, anongst the
deveoping countries negatiating dliance, the Group of Severty
Seven (G77)2 many larger nations, such asIndiaand Chinawere
opposad to emission reductions exoept in the north whereasthe
Alliance of Smdl Idand Sates (AOS'S), anew group within the
G77 aestedfor thedimatetalks whoriskinunddionif sslevd rise
oocurs, werein favour of messve cutsin emissons Baththe G77
and AOSI S favoured resource tranders, the former generdly and
the latter epedidly to help compensate and adapt to changing
dimateandrisngsealeve.

Arguments for or againgt emission reductions turmed on quite
fineinterpretations of the IPCC findings in paticular, ontheratea
which the dimate might change s a result of anthropogenic
emissions and wha changes would be dangerous to mankind.
The basic finding thet the dimate had probably chenged was not
chdlenged. Bath the USA and the UK, for example took the
posshility of dimete change serioudy, and yet both were heavily
influenced againg cutting their emissons by fearsaf theeconomic
consequences (fanned by fosslfud and indudrid lobhies),
wherees Gamany, with if anything afar gregter rdiance on fossl|
fuds and heavy indudry, was determined to cut emissons
dragtically® The economic argument promoted by governments
such asthe USA and the UK was that any emission reductions
would necessarily meen cutting energy (fossil fud) use and that
thiswould be cogtly toindustry nd harmjob progpects. Themain
ramification of thet argument was that the Convention should not
contain commitments to cut greenhouse gas emissons unless
quitelarge rgpid, and dangerous dimate change was more certaln.
The USA was the mostimportant acvocateof thisargument™ and
was akey player in the INC debetes not Smply because of its
genad palitical and economic power but dso because it emits
moregreenhousegasesthan any other Snglecountry. Paticipants
in the INC process thus gppropriatdy expected the USA to teke
the leed on any commitments on emisson reductions Europe
could have pushed for a more sringent treety that exduded the
USA, hoping thet it would beforced by domedtic paliticd pressure
ultimatdy to join the gresment, but the Europeans lacked the
palitical will and cohesion for this risky strategy. Probebly, many
actudly preferred aweek Convention and were secretly ddighted
thet the USA wasbearing thecriticiam.

The debate before the Rio Conference thus entred around

GREEN GLOBE YEARBOOK 1995

35



the now andard issues of the likdihood, megnitude, and rate of
dimate change The IPCC did nat contribute to this debete other
then via its 1990 Report. The negatiating process might have
benefited condderably fromitsadvicein early 1992, and at thet time
the IPCC was compiling a supplementary report to its firgt 1990
report. As it happens this did not contain any subdtartia new
idessthat might haveinformed thel NC debetes, but it wasperhaps
indicative of the IPCC process thet the report waas published just
dter the Rio Conference, in what ppeared to someasaddiberate
attemnpt to digance the IPCC from ‘palitical’ mettersin generd, and
the negatiating processin paticular. Fundamentdly, the [PCC hed
little to say about impacts of dimeate change (the Impacts Report
was of very low qudity) and nothing to say about the economic
codts and bendfits Y et these were the issues that governments
now feced as they negotialed what policy messures were
warranted. Asthe INC process had evalved, thekindsof adviceit
nesded gradudly drifted away from the broad advice of the IPCC
towardsmore detailed issues of law, organization, and palicy arees
wherethepand hadlitleexpertiseand litledesreto contribute.

By thetimedf thelagt INC megting beforethe Rio Conferencethe
dreft tregty was amess There wis little agreament on dl of the
more important issues and, in particular there was no consensus
onwhat commitments ates should mekein terms of limiting their
greenhouse gas aemissons The negatiations might have been
expectad to founder a thistage However, the pdliticd imperative
to have some ot of agreement for Sgnature in Rio wes
paramount. The Earth Summit was origindly to have seen the
opening for sgnature of threemgjor environmentd agreaments the
Climate Convention, the Biodiversity Convention, and the Forests
Convention. Negotiations on the Forests Convention hed aresdy
faled and those on biodiversity were negring possible completion
but were acrimonious and unsatisfactory to many negatitors.
Climate wes the treaty flagship of the Rio Conference, and the
pressurefor someagreement wasintense. Inthefind daysthekey
countries therefore, agreed onacompromisetext.

The Convention Sgnedin Rio

The Convertion dgned in Rio contans no ubdantia
commitments conoerning emissons other than, loosdly, for some
(primarily developed) countriesto limit greenhouse ges emissions
a 1990 levds by the year 2000. Indeed, the Convertion is full of
ambiguities reflecting the compromises that needed to be medein
order for the INC to reach consensus on the document and thus
the exact intepretdtion of its obligations is contentious
Nevethdess the tregty does lay down some dear and hdpful
guidelines & to how it should

evavewithtime, and probably it isbetter to have an agreament on
which to build rather then try to negatiate another (which would
probably be impossble for some time into the future without the
paliticd imperativedf theEarth Summit).

Some of the more dtractive feetures of the agreement which
might saveto mekeit effedtivein thelong term arethet it laysthe
foundetions for reviewing not only the implementation of the
Convertion, but dso the adequacy of nationd polides for
mitigating dimate change and the overdl adequecy of
commitments The commitments can be changed should the
Partiesbe convinced of theneed.

The Convertion sets up a body for reviewing scientific and
technicd matters A strong tientific componernt is thus fimrly
embedded in the tregty, dthough exactly wha form this body
might takeisleft undear and will be decided by the INC, or rather
by thefirs Conferenceof theParties(CoP) inMarch 1995.% Indesd,
dthough the Converttion isnow in force, dl of its more important
festuresaredtill under negatiation.

The Negotiationssince Rio™
In the months following the Rio Conference mogt agpects of
internationd environmenta diplomacy experiencad depressionand
exhaudion. The Rio process hed been 0 exhaudtiveintemsof
time and resources thet the characteridic mood of the INC in the
immediate pos-Rio phese was one of rdief. However, the Climete
negatiations resumed in December 1992, on the prindple the,
dthough the Convention was not yet in force, the negotiations
could productively work through some issues that had not been
fully addressed by the agreement and which needed to be
resolved if the Convention was to get off to a prompt dart. This
prindplehesproveditsdf. By thetimeof thefirg Conferenceof the
Paties in March 1995 as many Negatiating Committes medtings
will have ben hdd snce Rio as were hdd before it. The
Ubsequent medtings have been productive, eaborating terms of
the Convention that were left condructivdly vaguein therush to
oet an agreamant before Rio, for example, dthough the agreament
mentionsreporting and review processss, they arenat spedifiedin
any detal and much work remained to be done on exactly how to
implematthem

Fundamenta aspects of the negatiations have not changed.
Thereis il degp disagreament about finendid and technologica
resources, expressed in debatesover the proper roleof thefinendid
mechanism oregted under the
Convertion. Some govanmeats wat to move quickly to
negatiating protocalsto limit globa warming more stringerntly, but
thereislittle agreament on exactly what form these protocolsmight
teke There has, for example, been talk amongs some northemn
naions of a ‘fast track’ protocal on carbon dioxide, but this
probebly lacks auffident
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upport to be aredidtic progpect for the first CoP. Thearguments
about the likdihood of dimeate change and its conssquences
remain much as before Rio. The underlying physicd sciencesand
impact assessments are dill highly uncertain. The chenge in
govenment in the USA has led to a more condligtory US
Oelegation, but its fundamentd pogtion againg more stringent
abatement of greenhouse gas emissions remains as before, asdo
thebasic postionsof most other states

Broedy, stience has not been very rdevant in the pos-Rio
negotiaions Mogt of the issues fading negatiators are ether not
gieatific or ae oy vay naroMy 0. The IPCCs 1992
Supplementary Report gppeared dter the Rio Conference, but it
contained little new information, and none of it has been directly
relevant to the negotiations on the Convention since Rio® The
IPCCisnow inthemidd of its Second Assessment Report, which
will beformally published efter thefirg CoPin 1995. Dreftsof some
chapterswill bedrculaing for pear review prior to thismeeting, o
perhaps some of therealts if any arerdevant, will bereflected in
thesediscussons Alsp, the IPCCis publishing agpedid report of
six aritical chapters drawn from the larger Asssssment inlate 1994,
in time for the firg CoP, dthough these will be on sdence—not
impects. The Assessment will be areorganized repeet of the firgt
IPCC 1990 Report published by Working Group 1 in 1990
Working Group 1 remains on the scene. Working Groups 2 and 3,
which are now dffiddly merged, are dill working on impedts
‘cross-autting issues, and economics induding issues of faimess
and asesamentsof earlier IPCC emissonssoenarios

Working Group 1 of the IPCC has bean adtivdy engaged in
devising inventory compilation methods for states to use when
compiling their formd reports on emissons to the Convention.
They have shared this task with the OECD, which has played an
important part in ensuring thet the compilation system reelly works
and can be based, to alarge extent, on data dready collected by
governments for other purposes (in paticular, energy rdated
ddidics). The sysem has been of condderable assigancetothe
participantsinthelNC process (|ater to bethe CoP) and it hasbeen
deivered in time for the devdoped courtries to use its
methodologies in the fird reports they submitted beginning in
Sptember 1994, Bath the IPCC and the OECD desarve credit for
thisachievement. However, thereis some doubt asto whether the
OECD will vish to be involved in continued devdopment of the
sygem, and whether thel PCC will continueto regerd suchwork as
pat of ther key rde or rdes The sydam is farly smple a
present—ddiberatdy so—hut if itisto continuetobeussful inthe
future itwill need to bedeve opedinthelight of practica experience
and the demands placed on it by the review processss in the
Convention.

With the exception of the inventories work, the IPCC and the
INC have been drifting gpart, as evidenced by the cregtion by

the INC of a sgaate ubddiay body for sdentific ad
technalogica advice The functions of that body are sill undesr,
but meny in the INC hope that it will be aforum for rasng and
answeing technica quedions that are diretly rdevant to the
Convention. What these might beisundear; oneareacf potertid
avice is on how to goply Glabd Waming Potentids for
converting different greenhousegasemissionsinto common units,
and on this issue there are many opinions—the IPCC'sis only
one® Inshart, the | PCC and the INC might continuetto drift apart,
withtheformer perhgpsrdevant only inavery broad ssnse

The IPCC coud utimatdy provide more ussful advice if it
induded disciplinesthet aredirectly rdevant totheevalution ofthe
Convertion, natably law and organizationd stience which have
much to offer to the trety and have a track record of reseerch
findings thet can be reviewed and gpplied to the case of dimate.
Jugt as the rdevant naturd sciences have been reviewed by the
IPCC, the IPCC ocould dsp beoome more rdevart if it were to
engagein giving moretimdy advice 1n some casesthisnesd only
teke the form of a fairly Smple adjusment, such as pubdishing
reportsheforerather then fter aritical metingson the Convention.
(Finishing and publishing the Second Assessment Report before
the 1995 Conference of the Patties isimpossble, but if the IPCC
publishesathird assessment it should @mto do o beforethe 1998
review of the adequacy of commitments mandated by the
Convention.) However, aregular and timdy advisory function by
thelPCC could requirelarge changesin themandate and cultureof
the pand, away from detached reviews of the sdenceand into a
morepro-activemode

Some governments have conducted their own reviews of
possble dimate change and its likdy consaquences for their
courtries Also, of course, mog indudridized countries have
begun the process of preparing netiond reports to the Climate
Convertion and afew have considered how they might implement
greenhouse ebatement drategies. In generd, governments are
finding that devising and implementing redigtic polides to dow
down globel warming is much more difficult then they assumed
before Rio. Thisisametter for some conoern, because widespreed
nonHmplementation of the Convention could proveavery serious
impediment to serious negatiationsabout further commitments.

Conclusion

Science put the greenhouse issue on the palitical agenda as a
metter meriting seriousattentiona anintemeationd levd. Thefeer of
gobd waming became an isse of pime public
policy atertion when public concern about the issue was
rased by the unusud dimeatic events of the 1980s, a concan

GREEN GLOBE YEARBOOK 1995

37



which was further simulated by environmentd groups and some
entigs Sdence was nat irrdevart in the internationd policy-
meking process on dimae change but, beyond its broad
importance, scienceis only one of many factors that has sheped
thedebate.

Sncethelate 1980sanumber of internationd processeshaveled
to the devdopment of internationd palicy concamning dimate
change The IPCC was cregted to asssss the findings of dimete
sdience, which it did admirably, & lesst for the physica sdences.
ThelPCC hashdped in achieving an undersanding of thedimete
problem, and it continues as an internationd assessor of sdentific
ressarch. The negatiations thet led to the Framework Convention
on Climete Change were largdly initiated by thefirgt IPCC Report,
but astime has passad the |PCC hasbecomemoaredidant fromthe
negatiationsin the INC. Mantaining some disance between the
two bodies is probebly wise, if only to avoid the gopearance of
conflict between the negatiating process and the IPCC sientific
asessments, which are supposed to be detached and objective
However, theexigence of alarge guif betwean thetwo reflectsthe
decreasing rdevance of forma stience to the INC process The
IPCC might hep reconnect physca science to the negatiaing
process by produding reports which are more timdy and which
invalve dsdplinesthat are more diredtly rdevant to the problems
now facing the Convention: such asthose which addresshow to
design palides, legd ingruments, and organizations. But, even
with those dhanges, sdence will remain only one of many fectors
that shapegreenhousepalicy.

The IPCC will dways face two mgor tensions thet will
necessaily keep it from being the centrd or sole internetiond
ource of advice Frg, it is an inherently consarvative enterprise
which was designed to review and assessthe Sate of the science
and then subject those reviews to amassive peer review process.
In this mode the IPCC findsiit difficuit to address extrame views
Bxtreme views will, therefore, primaily effect the Convention
outsde the normd sdientific process, such as through media
reports Presantation of thefull range of sciertificopinion, induding
extrameviens will reman anaisy process Secondy, Sdence and
diplomacy operatein vary different ways sdentigsenjoy thetime
to conduct thorough reviews and andysis, but diplomats have
araic and unpredictable demands for information. A body of
sientigts, espedidly one concaved around thetask of conducting
large-scele reviews over long periods of time, with extendve peer
review, will dwaysfindit difficult to influencediplométic processes
We do nat lament most of these attributes, but merdy note thet
they further limit the direct rdevance of the internationd sdientific
review processestotheinternationd negotiations

The power of the IPCC in large messure gams from its being
‘ghentific, and thusfor it to Sudain its power it must mantain its
siertific culture, despite the fact that the culture leads to time-
conauming peer review and some distance betwean the sdientific
and diplomatic processes The culture of science confersa power
on its dite spokesmen &in to the orade power of dergy in
centuries pedt. Nonetheless adisance remains between science
andtheprodudtion of useful advice™

Ultimetely, what meatters mogt is what happens at the domedtic
level, where the pressure to negotiate agreements originetes and
where intemationd agreaments are implemented. Here we have
focusad on the use of science within the internationd negatiation
and pdlicy-meking process, and expecidly therdleof thel PCC. We
have suggested thet et the domestic leve the broad advice of the
IPCC is being usad, but we urge andyds of the palicy-meking
process to be to be aware of other sources of domestic expert
advice Within countries tha have wdl-developed sdiertific
infrestructures, domestic advice will be more important. Indeed,
dthough there has been a lull in domedtic assessments of the
causss and effects of dimate change (we have suggested thet this
gems from the adequate job of the IPCC & theintemetiond levd
and because the IPCC has fdllowed, confirmed, and extended
ealier domedic assessmeants) now tha governments must
implement the Climate Converttion and decidewhether it isintheir
interest to strengthen the treety, domestic assessments may
becomemorenumerous
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connection tothe|PCC, see SonjaBoehmer-Christiansen, n. 14 ebove.
Seen. 5above Thereport sad thet anthropogenic greenhouse ges
emissonswill enhencethegreanhouseeffet resLiting in additiondl
waming of the Eathissurface It do, with lesscatainty, gaveestimetes of
theratesof temperaureand sselevd rise

. For moreon thedeve opment of the Convention and subssguent

negotiations ssebdow andn. 24and 33,

. eg.asnedf ownarship of, and atendency to defend, itsown reportsis

bound to ooour inany organization, and thisoccurred in the IPCC &ter the
publication of thefird and ssoond WGL1 reparts

For anextensvereview of the development of the Convention, especidly
itslegd agpects, see D. Bodansky (1993), ‘ TheUnited Netions
Framework Converttion on Climate Changes A Commentary’, The Yale
Journal of International Law 18: 2 (summe).

Seen.5above

. ThelPCC dso predicted, with provisos, thet during thenext cantury the

meen globdl temparatLrewould risely about 0.3 °C per decede

. Becausethey did not want any lesssning of their oil revenues
. TheG77 condgsof mog of thedeveloping countries It doesnothave,

and never had, seventy-seven mambars Thenamewasdaived asasort of
punonthe G7 group of indudridized countries

. Patly onthegroundsthat they would impedether devel opment and

pertly becausedimete dhengewas percaived to beamess arested by the
‘North', whosejabit wastodemnit up.

. TheGermean government unilaterally committed itscountry to,

essatidly, the Toronto targets Denmark, Luxembourg, and afew local
govenmentshavemedesSmilar gatements
TheUSadminisration'seconomic argumant was of course, besad lagdy
ondomedtic condderations. Theyeer thet the Convention wasto beresdy
for sgnature, 1992, wasapresdentid dection year and the US economy
wasinrecesson. TheBush adminigration (the EPA had nosay inthis)
wasnat going torisk upsetting hiselectorate by tdlling them thet they hed
to cut beck onenergy use
Oneoptionisthat thel PCC WG1 may beasked tofufil thisrole

. Anovaview of negatiationsfor the period sncethe Convertionwas

sgnedis David Vidtor and Uian Sdlt, (1994), ‘ ClimetesinceRio
Environment (forthcoming, Nov.).

. Theoneexcgptionistheuseof Globd Warming Potentids (GWP) to

convat emissons(and Snks) of different greenhouse gesesinto common
greanhouse units On thistopic, the 1992 Supplementary Report
dampened the 1990 IPCC reportsdamsthat GWPs could be quantified.
Notahly, theindirect effectsof different greanhouse geses—whichmust be
quentifiedin order to quentify an overdl GWP—arequiteuncertain. The
arignd |PCC report over-deted theextant towhichindirect effectscould
be quantified, and the 1992 report Smply reported thesign (but not the
magnitude) of indirect effects GWPsremain unquartifisblein detall.
Seen. 34 dove

A sronger verson of thisargument isthat the | PCC hesbecome
purposdy moredistant becauseit hes sarved theinterests of the lPCC diite
and theinstitutions of sdencetobessan asgpdliticd advisors SeeSonja
Boehmer-Chridiansen, epeddly part 2, n. 14 bove
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