
THE WHITE HOUSE 

WASHINGTON 

April 30, 1998 

MEMORANDUM FOR RECORDS MANAGE 

FROM: 

The attached three boxes contain the following material relating to climate change: 

Box 1: 

Box 2: 

Box 3: 

UNFCCC - COP - 3 Briefing Book; Agency Papers for Climate Change­
Analysis Workshop (6/27); Congressional Information Notebook; PCAST 
Report Release, 11/5/97; Five Labs Study Information; The March of the 
Jolly; Global Warming (The Complete Briefing); WHCA East Room 
Remarks (Audio); Microcassettes of White House Conference; 

President's Advisory Committee - USTR Briefing Book (9/25/97); 
Administration Documents on Climate Change; October 22 Cabinet 
Briefing Materials; Draft- Climate Change Report; PCAST Report 
(11/5/97); Global Competitiveness Report- 1997; U.S. Submission 
Under UNFCCC- 1997; Argone Report; White House Conference 
Transcript; 

Talking Points- Stem; Stem Speeches; Meetings- Todd; Todd' s Speech-
10/14/97; Research; Talking Points- Q & A; White House Conference 
Materials; International Utility; Climate Change Background; National 
Security; Oversight/ Working Group; International Actions; 
Congressional Record (10/22-23/97); Asphalt Nation; Kyoto: Diplomatic 
Reports, Press, Vice President, State Department Policy Papers, 
Miscellaneous. 
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Key Findings of the Second ssment Re 
Intergovernmental Panel on Climate Change 
The U.S. Government flnd.1 the IPCC 
Second Msessment Report to be an 
extremely useful document. It h~ . 
achieved the goals of being scientl.flcally 
credible and policy relevant. without 
being policy prescriptive. 

The key findings of the IPCC can be 
simply summarized: 

RegioMI and global climate and sea lev~ 
• Hum,tn activities are incrca,;ing the atmospheric 

COflCl:ntrations of carbon dioxide and other 
gn:enhousc g:1ses that tt'nd to warm the atmosphere 
and. in some rcgiom; , of aero!iohi that tend to cool 
the atmosphere . 

The Earth's dimate i~ changing. The surface 
tcmper.itun: this century is as wam1 or warmer than 
anr other century since at lea.,t 1400 AD; the 
temp<.:r.uuri: has incrc-J.'>Cd by 0.3 to 0.6"C (ahout 
o. ~ to I "F) over the la:;l century; the last few 
d<."Cac.lt:s have hcen lhe warmest this century; sea. 
level has risen 10 to 2~ cm (.:ihout 4 to 1U inches); 
and mountain µladers have rctr<.:atnl world-wide 
this n·mury. 

Moods that ac..'l'0Unt for the ohserved Increases in 
the atmospheric.: concencr.1lion5 of wcenhouse 
g-.tses and sulfate aerosols :ire simulating thc rcc:ntt 
history ot' ohs(·rvt·d ,:h:angcs in surface tcm~r.uun; 
:md its vcrtic.:al distribution with incrc:isin~ rt'albm. 

The l);ilanc:e o't t-vidc:nce su~ests that there is a 
c.liSl:ernihlc human influence on ft)obal climate. 

Without spedfic pollcle., th:it reduce the growth of 
).7Cenhuusc ~:ts emissions, the E:inh's avt.ngc 
surface tempcr.ature is projected to Increase by 
about l to 3.5"C (about 2 to 6SF) by 2100.a r.ite 
faster than anylhin~ observed over the Wit 10,000 
year-;. 

JLN 18 '9? 12 :37 

Sea level i'i projected to ri:k' by 15-95 cm ((.;. _~~ 
inches) hy 2100. 

The long atmo5phcric lifetime of many grc(:nhoU5C 
g:t.\es, coupled with the thcm1:il inertia of the 
oceans , means that the w-.1m1ing effect of 
anthropogenic emissions will be lon~•lived. 

Even with a stahiliz.1tion of w-cenhousc jt3S 

conccntr.11ions in the yc-.ar 21 tKI, tcmpcra1un:·s 
would continue to incre;tse for several decades. and 
sea level would cont inue to rise for centuries. 

Potential health and environmental 
consequences of climate change 

Human-induced rc~ional and glohal <.·han~l·s in 
ccmpc.:r.iHm·. pr<:cipitation. soil moisture . and sc:a 
lcvd add import.:int new !itn.'sses on ccolo~k.il and 
socio-economic s~tl'ms thac :ue :ilre,uJy alTectc<l by 
pollution, incrc..-asing rc:~urcc extraction. and non• 
su~tainahk man:iµc:ment pr:icticcs. 

• Most systems ~ scn.~itivc to both the:: mai,;11ituc.k 
and rate of climate chan~e. 

• TI1e projected chan~es in dini:&te include potcntblly 
disruptiV\: effc<.:ts rh:ar will atfcct the econom~· anc.l 
the qwlitr of life for this and future gcnc..Tition:,: 

Human Hc:alth will he· adversely :it'lh·t(·d 
throu~l an incrc:u,e in the r.ile of he:1t•rclatet.l 
mortality :md in the potential for the spread of 
vector-borne dise-J:kS such :is malaria , dcn1-.'lle, 
yellow tever. an<l enccphalitl!1 and non-veuor­
borne w!it"'.LSes such aii cholcr.1. and 
!'-almoncllo:.is. 

Pood Security will he thrcatc.:ned in some 
regions of tht' world . espec..'tllly in Che Lmpks 
,m<l subtrupk~. wherc many of the world 's 
poorest people live. ~-en though the effects of 
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dimatc: change 011 total 1,:lobal foo<l pro<luction 
m;1y he ,mall to mo<lerJt<: in comparison to the 
c:.ffects of population change and incrc:asing 
nutrition uerll,11\d1'. 

Wal\:r Rc:,-<1111''-'l ·s will he lncrcasingl~· stn:.~sc.:d , 
leauing to ~ul>s1.1ntial n ·onomi<.: . S()<.:ial. anu 
l'll\'ironm(·ntal cost~. c:spcdally in rcµions that 
arc alrc:a<ly w;m:r-limilnl and whc:-nc- lhc:-rc is 
:-trung <.:om(Ktition amonµ users. 

Human lfahil:11 Loss will o<.:cur in regions where 
small i~lamh allu l·oastal plain an<l rh·er areas 
arl· p:irtic.:ularly vulner.1.hlc to sea lcvd riSt· . 

:'\ia1ural Ec.:11:0,\',tnns will be tlc:graded hc,:cau~'-­
thc: comp• ,~ition. J,.'\:O~raphil' distribu1io11. ;mu 
pnx.lul·ti\'il\' of many n·c).~yst(·ms, s11d1 as 
tc1n·sts, will shift :1s i11uiviuual spcdes rc:sponu 
to 1.:har\J.:l'.:o. in dim:itl·.This will lik<:ly ((.'ad to 
n.:1h1t·tion~ in hioloµi<.:al uivc:rsitY and in the: 
goo<l.~ an<l ~c:rYi<.:l·~ c:co,-y:-lc:t\b c:111 proYiue for 
~K·icty. 

lkn·loping cm111trks arl' morl· n1lnl·r.thk th.111 
dc:n:lopl·u 1.:m11Hric::,; IO din1:1tl· d1al1J.'\' h('(:au~l- ,1f 
t hc:ir sodo-<.:co110111k u 111c.li1 i11n,- . 

lrup.11.:1:- will I~ 11.tnl 111 quanril\ witll '-'(' rt:1in1y 
hn·au,-l · of 11nn:nai111ic:s in rq.:ional climate.: 
projc:ctions. the: c.:omplic11i11µ dkl't:- of multiple: 
"tl'\.'S,,l'S, ;111\! .I lad, 11f IIIHkr~tamlinµ 11f ,-01111· ki:y 
pron·s.'I·~-

Approaches tu mitigate or adapl lo 
climate change 

,\d:1pt:1tion . which in\'1,ln·:- ;1dju,1mu11., ill pr.K'liu.:s . 
pro<.:C:,.'.',1..'" · or :-trti(l llrl·s of :-y:-tcms. ctn h1: hdph1I 
c:ithl·r in rnlul'i111,: adn·rst: lmp:1ns or in pn·p,irinA 
Ill take.: adv;111tai.'(· of potc:ntial hcnc:lkial chanµe~ in 
dima11·. 

Options such as mil,!t.lli•lll '-'orric.lors to a:;:-i:-t 
.1d.tp1ati•11l , ,f 11atur.1I n ·osystems to nnv dim:111: 
l'ondition,. arc: limite<l ;1ml 1h1·ir dli.:uivc:nc:~~ ii. 

gc:11c:r.1lly unpr, •"ni . 

Sun·cssful a<laplation will dq>tnd upon 
tc:d11111h>Ai«.:al ad\'ann:s. institulion:il ;irr.mµc:mcnts. 
availahilit ~- of l1m111dn1,:. tc:drn,,I, ,µy tr.lll~fcr. 
inform:ition c:x<.:hangl' . an<l in<.:orporation of climate 
d1a111,:,· l'OCl(.'l·rn,, into r1·source \L~e :ind 
<lc:\'dopmcnt <lc:dsion:-.. P11Kn1ial adaptation option~ 
ti,r many devc:lopin~ c:olmlric~ arc extremely limilc:-ll 
due to thc: limitnl ;1v:1il:1hility of tc:c:hnological and 

CC.:llllOlllic.: Gtp.thilili('S. 

JUN 18 '97 12:38 

Stahiliz:11iun of the :1tnll.)Sphcric concenrr.1tio11s of 
carbon <lioxidc at three limL's the pr1•-indu:-trial 
(.'onccntr.11io11 or less will f\'l' llluall,· rc4uir1· glnhal 
emissions to hl' nn well hdow today's ll'\'l'l~. 

Gain.~ in ,:ner,:y dfidenl·y of I 0-50'\, abo\'e pn:sc.:nt 
kvcls arc fc::.1.,ihk ;it littk or no l·ost In man\' parts of 
tlK world 1hrough conservation nwasun.·s . 
<lcvclopmc:nt nt' n<.·w l'lll'fAY supply tcchnologit·s. 
:ind impnh·c:-u la.nu rrtma~cnwnt pr.Kticc:s over thr 
next 2 to :i d<.·cade~. 

Si._:nillcant reductions in nc::-t grecnhou.o;t· g:is 
(' ntissions can he::- ac:hi<-,Td milili11~ an cxtc:nsiw 
army of tcc:hnolo~il·:- . anll 1x>licy m1:asur1·s rhat 
:1ccck~tc: technology d1:\'l'l1>pml·nt, diffusion . :ind 
tr.111~fcr in all se1·tors. 

Fkxihk . l'ost-i: ffccti,·l· polic ic~ rdyin!! c ,n c<·onnn1i<.: 
in1.:cnliVl'S anu i11.~trum1:nts. a, wc.:11 as intemationalh· 
coonlin:itn! insrn1mc:m~. c.cn considl'r:1hl,· rnlul't.: 
mitigation an<l :i<l:.tpt:ition costs . 

lntc:rnational :ind intcrgl-nl·r.11i<>11.il e4uil\' issu'-·s arc 
c.:ritiGtl li,r polic,· li1rmul:1tion . 

ThnT is j11:-tilic1ti1111 for going hc:yon<l :1 110-rcgrn, 
~lr:ttc:gy. 

Implications for Polkymakttrs 

·1111: ll'CC has ck:irly lkmo11.~rr:1tnl that 11,c.- :H:tions 
l'urrl·111ly being 1;11-.1:11 under lhc: 1-'r:imc:work 1 ·,mn·ntion 
on Clim:1tc <:h:ingc.· t<> :1c.ldrl·s., th1· thrl·:11 11f 1,:l11hal 
warming ;ire i11;1<lc:4uate . ·n1e~· have: shown lh:it tlwrc 
:1n: nuny 1·os1-d'fn•ti\'1' appr~,;tl'IK, to rnh1n· tl'-'I 
cmbslon~ in all pans ,,f tlte world. which If 
impkml·1uc.·t1 w, ,t1ld pn1,·id1· .,ignili<:a1H n1vi1·, ,nmn11al 
lwnd1ts. In all countrks. indudinµ non-A111wx I 

c.:011n1rlcs . many of 1h1·sc: option~ will impmn- prosptTts 
li1r smtai11,1hh: Ul.'\'dopmcnt :.iml 111a11ag1·1111·111 of 
rc:,.ciun .. ·t•,- , Whilc: wi: are dearly 1101 tn·lmolo1,:r-limited 
in making somc: initial pro~rrss in redm•ing pmjc·nnl 
grn·nhnus1· g:is l'mi,,,,ions. dn·p 111111,:-tl'rtll l.'11,-H:fli.:L' ti,·l.• 
rc:uuctions will re11uirc intensl\T R&ll an<l 1-iµ111lk:111t 
imprnn·ml·nts in cn1·rgy. inc.h1.,tri,1I and nop 
tc:chnoloµie~ . 11,cn::li>n:. it is dc:1r 1lt:11 we collc:<.:tiH:ly 
m11sr r1·do11hll: our l"ftons in idcnti~•ing rlw m11sr l'OSt· 
dkc11v1• gloh;il ;1pprn:.il'lll'~ 10 rnh1n· \'tlli .,,i1111, in hoth 
the near- :m<l lon~-lcrm u111i1.in~ :t hroa<l por1li1lio of 
anion,. r-unlwr. Wl' must n1h:.11w1.· supporr ti1r 
coopc.:r.ttivc national anu i11tt·rna1io11,1l dfort,- to 
un<lc:rstaml the socio·cconomic conscqUl·n<.·c:s of 
dim;nt ch:mµc. rcµion:11 ,·.1ri;1tinn., . and the l'ftk:icy of 
auap1:11io11 :.inti m11iµ;11i1111 option:-. 
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The Earth'ti cllm.Ate i!i prcdk-tc:J lo d1aniic bccaw;c 
hwn:m activitk!Ji are altering the chemical 
comp<>altlon of the atmosphere. The buildup of 
areenhomc p.,es-prlmarlly carbon dioxide, 
methane, nltrou5 o:iudc and dtlorofluoro­
Cll'bons- 18 changing the radi:.atlon babntt u( the 
planrt. The basic hc:.1t-trappin,c property of these 
greenhouse aasett i,; l."SSeotlaUy undisputed. 
Although there b conllider.ibl~ sclentltlc 
uncertainty about exactly how and when the 
Earth's ell.mate will respond to enhanced 
greenhouse aase, In the fun1rc, observations 
indie2tc that detectable changes are underway. 
The direct effects or dlmate change will include 
change.II In t~pcraturc, precipitation. soil 
moisture and sea leveL Such changes could have 
advcne cffa:ts on ccoloiiical systems, human 
health and sociu,economic s<.-ctc)t"S. 

llumao•inducrd climate: dungc is a complex 
problem, which can impact the economy and the 
quality u( life for this and future generation.,;. Tlu: 
lag time bt:tween cmis.slon of the p41cs and their 
impact is on tl~ order of da::adcs to centuries: l!IO 

tnn Ls the time ne(.'1J.ed to r<.-verse :lily effects. Thus. 
poUcy d<.-cislon!i In the near term will have Ion&,:• 
term com;cqucoc,cs. 

The Climate System 
A nawr.111,;rcenho11S1· ..r'fn:t kn:p:, 1hc: r:.:i.nh ;ihout .\.re ((iO"F) 
w:irmer th;,n ii utherwis,· woulJ Ix: . Wilh<>\11 rh i., i;rc-.-ohou~c 

.-fTcc1, lik as W\' know ii would ,mt he po~siblc:. Water v:ipnr. 
l ·.1rho11 Jl11Killc: ;a11d ,.cher tr.in· i;:a.,cs 1r:ip hc:Jl a~ it i~ rc: ­
radiatetl fmm the l::lrth l1.1el. lO ,pan· llowcn :r.~incc pn:­
tntlustrial tim<,~. hum:rn :1,11\·il ics ha\"\: :a<l<kd 10 1111: na111rJI 

"1'°c-11h11usc dtc<.·t hy l"\.'k.a:iini: :aJJilional ~enhousc: i:;1:.i;,s 111 

the: ;1t1nosphcrc.lbc, hurnin,: of ti>s.,11 ftld; <coal. oil am.I i:;1~) 
li)t l ' nl: r-J;y i., th.: prim:111· sourc <: of cmis.,iu,,s; dunp.inA '2nd· 
u~c ,,.irtc rns tl1n1ugh :1jUin1hu«: and ddi•~~1ali1111 :.it,.., 
t·oru rihutc a sii;nilk:111t :,h;in·. Current glob;tl emh~i•m~ of 
c:irim1\ J ioltkW fnun \.,ll' fl: )' """ :.n: :approxim.ildy ,; gig;aLon, 

of c;1.tl>on (CIC) 1)cr y<."llr. 

Future jU"l"enhuu,..;: g;is t•mi.~~1011.1 arc r;c:nsitiv~ to chan~cs in 
c.krnngraphic r.c111111mi1." . tc-l·hno~ical, polit:y and insdrution:il 
~~·<:k>pmc:nts . 11r lhc y,·:i r .!02~, worlil .-11 ,i~sion., could r.ingc 
frvm Ht<> 1, <i1C per y,·:or. In the yt"ar 2100. world emissiom; 
arc projt"<.·tc:J tu r-Jngl° trnni ~ to 36 <'ilC per )"C.ar. depending 
on cnt·ricy ,,sc:. population~. tcc~nolowcs anll othc.r tKtor~.Th<: 
Unirc<I St:uc.~ an<l th,· rc.\l llf t~, < >1":D countr~ u1rrt"n1~-

JUN 18 '97 12: 39 
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thi• " """'I' ·""'""'4'1 111-t' 

c.:omrihu1<: about ·JO p<:n:ent of i;ll>b-,d 01rhon ilioxidc 

emi~sion, . F11t11 r1: ~rowth in emissions trom 01::CU <."ountri,., i 5 

pn:dktc<I 111 lw ''f:"ilk:on1ly ,111alk-r th:m J.:l'OW1h in dt·n·lopini,: 
coumrin and <."1111n trin wilh t"l·,11111,nil.·~ In tr:ansitk>n . 

~in,·i;, thi: pn:-i11du,1ri:1l er.1.. atmospheric (."1Jn~·entr~1tuns 11( 

carbon din xid.- loan- i11nc-a, l'U lly nc:irly .\0 pcrn·nt , mcth:mc: 
n mc.:c.:ntr:uions ha\'e uouhlc:d ;mu ni1n1u, uxlJc cnn<.'\.'nt r.uions 
have: rls,•n hy I ~ 1icn:1:111 : n1c.:S<: incrc:i.~<.:s result in a r,1dfa1 h·c: 
furd.nl( or hc:;11-1r.1ppini: ,,f , ·11cr11y cquivaknt ro ,1bout :: .8 

w .acts per !lqllarx m,:1,·r ('Wm ' ) Abo111 half , ,r thi: rJuiJ1i,·e 
tim .:in~ lllJ) h:in- been n1.'l..• kcd b)' inn<'as,•tl l,·vl·I, 11( 

1r~Ji1irnu l air pollu1ams-sulla1c:s and t"arho 11accou~ acn i,ob. 
panin1l;, rly in lhc no rthe rn hcmispht·rc: - whid1 l:oul 1h,· 
atmosphere by rt"flr.1·1ini: inc.:nminit solar r,1diation :aml ;illt"rini; 
Lhc rcfkctive lltol)("nks 11t" douJ~.Acrosols an.· short-lh·c:(l ;1ml 
v.tr)· rci:k ,n:illy. h<:o<:<: they should nol he! l'l:~rtkl.l :15 a ; implc 
,,lf:.c:11,, l!"t't:nhou:\C Jl:U torc.:in~. In aJdi1 i110 , Jue 10 1hcir 
lx..tlth d fn·1, , huilllup will like.:!)· tx: limit ("(I. < :.1k11lilirnb 

sugi:cst that th.- pnijl•t1l·u inc l'\:ascs in atmnsphc:ril" 

e1111cc:ntr.1 tions nt i,:r1·enho11M· p , c-, .tlunc Will l"C'liult in an 
ad<li1 i011:al r.1ui:11i\·<: ti>tcing of :ibout .~H Wm' hy 2100. for a 
givc-ro eo11ccmr.ni11n of ~·cnhou~ !':I""'· 1hc r,,sultln~ 
in<."l't':lSC- in r .u llatitm ea11 hc prc iJk1<:d with pn-d.i,iuo ; 1ml the 
rc-s11hin11 ionp;1<:1 c>n clinutc is m,,n· un,·.-rtain. 

Modd nlnilalirnts. h:bcu on plausible: rmi:~!'i of fuum: 
t"m is.~lons aud dimace scn,irivitit·s.,11~=• 1h. t the Ak>bJl 
surfa<."t" lt'.mpc~ture t.:ould incrcaS('. ;m ,l\' t"rJHC of l .O • 3. '; ' C 
(I -~ -~•F) hr 2100. w,th sii,:nili ctnt ,·ari~lion hy region.This 
c~timaft• a,..-011m, for th~· offS<:t t"rom :ic:msol~. whic.:h ha.~ 
kJWt"Cnl r,;irlicr CSltnl~ICS SOffil"Wh:11 , (;tohal-.avcl'"J~ 
lt"mpc-r.llun: dlllll!l"S of" this ITl~~~n itml.- would be jUC:llCt tlun 
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recent n.arural nucru.a1lo11~ and would oc:n1r at a r.1tt· 

stgntfic.antly futer lhal\ ;my oh,t' l'"\'td <.:h:ini:e~ in the l;bl 

10,000 yean.Tilc United Sl:tlt~ anJ h igh la11111dn art' 
projectC\l to w:um mon: than th.: 1,:loh:il :iwrJ1,:1· . 1·,rwdally ,l, 
l1J.l(atc .acrosol lo.adlng L, ilc,·n·:L" 'll. 

Mouel C-'kul;ation:J abo rn~,·,1 th:11 I h,· rJ(l' of n apor.11 II >11 
wil.l lncrc:tsc: :u the climate wan11,. 1,·:odin).: 10 an i1ll'rt·;1>..: in 

IIYC:rage gk)h.tl ('lt't'dp1tation.Al1hou1:h prn:ipi1:11 iun ;u higlo 

l.atinK.ln is ap('Ctcd lO int:rt:a,-.: . ni11d1 of 1lw pn'<'ipi1:i1icm 
lncn::isc: may fall over th,· un·;111~ .T!t,· mod,·L, :ibo .,11i.:1,:t·,1 lh~• 
the fn:quc:nc..")' of intcns.: r.1111fall will inn,·:,,,._• and thl'fl' will h,: 

a rtlukt'J dccrc:.asc in ,<0il moi,1urt· 11n·r !'<Jill<.: mid -l;111tmk 
<:ontinc:nt.al rq;iun~ ,lurini: till' ,ummu. 

Sc.I kvd 15 pro11:crc:t.110 111' n-:1\(' h~· I'> (Cl•)-. l 'l ' lllillll'll'r, ((I lo 

.i8 1nd1c:") hy the <'nc.1 of 1ht· nt·xt l't:lllllf\'. tlltt· pnm;1nl i lo 1111· 
thcnrull cxp:m,ion of the ,,.·,•Jn~ .111,I 1lw md1111i-; 11f 14l:ic1t·r,. . 

C.alcul.atlon~ of dimatc di:1111,:1· :t i 1h1· rq;ion .1 I scilt· :trt· 

~ll(nlfk;1111ly le~~ n:Uahk- 1h:1n awrai:t· J.!lt1h:1I ,·,1h1n. :ind it i, 
unclear wht'thcr dimatc w,11 h..:n,m,· mor.· ,·,m:ihl,·.' l'lw 

(requenq' and in1,·n,i1y of ,,om,· l'Xtrt·mt· " 't•:nlwr t·, ·t·nt~ .,f 
(.Titi<.-;il impor1ann:· IO t"<.:1JIOJ,!ic1I ~,·, tnns (urou):ht, . llornL, . 
rrosu. douJinc:S5.tlx: fl\."<Ju<:m~ ,,fltrn ,.,n,td ,prll, . ,,ml the 

tn,c:n.-iicy of :1~'i:1tcJ fin· ;inti l'l''' ,1uthrt·:1k,1 l'•>11ld inat.olx 

Gloh:11 niean ,iurfan:· tcmpcr:uurt·s h:ivc i11t"r1::1,nl h,:1w,T11 Cl .1 
and o.<>•c co. 'Hand l.08"F> ,,n, .... th,· l:ih· 1 •J11t, l·1111irY. 

despite: markcd rcjtion:ll. ~a.-.cmal :md di11m;1I dilfrn·nn·,. 
r.ii!llin~ the dtc:ldc..· i1toh;al 1i:1111wr:1t11n·, 111 lht· hit:ht·,1 kn·I in 

thiHmtury. 

1111: crn warmest y<:,.Ni 11ti, , ·1·11t11r)· han· all cwnirrt·<I sin..:t.· 
1980. 199"> wai; the w-,m11.-,1 ~-•·ar on nTonl . s11i.:i.:t•stini: tht· 
atmoS{>hcrc: h:is rchound,·d from l l11· t r:1nsi,·nt niolini,: ,if 11 . 'i"t. 
(0.9"F) c;!US<."d by th.: eruption ol \11. l'inat11ho :llld simul:11t·J 

by the: models . 
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·'""t'r.11 :1m:i l1Jry pil.:c.:, of t'Vtdt·n<.:,· '-' '"""'''IH wnh wam,in!(. 
,ut·h as a ,kcn::i~ ul . 1111lwrn lkm.-pl ... r,· ,now .:u, er. J 

simult:in.:mL, d,·1·n·:i~t' In Arni.: St.·:1 in· . n>nmmn.1 ,1wh in!( , ,, 
:1ip1nt: 11Ja,:1er, anti :i ri,t· of ~·;a kvd han· ht'l'tl 1:urrul><1r.1tnl 
n, ... fr,·1111t'n<:y ot t'Xtrt·mt· r:iinfall ,·n·111, :11,o ha., 1111 ·rt'aSt'cl 

1hmui:hc,u1 mu<.:h of the ..:,1un1ry. ,11),!J,!c,1i, l ' or an 

intt·nsi.lk:11w11 of th,· ltnlroloi.:1r q ·..:k . 

The!\: is c1111sistt'm·y llt'IWl't'n tlw 11h,..·nTd ~hll);ll :l\<'r.1i:~· 

l<:tllpt'r:tl\lrt' trt·nu OVl"f 1hi, pt.·rirnl ~nd m , ><.Id -'111\ll;ttions of 
th.- w:irminjL UUl' to ~·t:11ho11,.- i;a~t·~ if .1ll0" arKt' is m~dl· for 
the in<.:rc:isinlL ..:v,Jnw,· of a r•><ilini: df,..-1 d11,· to 

:1111hmp<i1,.'t'ni<.: ~t·rosob .mJ .,1rJ111,phcrk ul1111t· dqikti,>n . 
A11aly.•t·~ of th.: At:111,1rJphi, ·;i l :ind n·nicrl pa111•rn~ of ..:h:111~" 

i:h-c us mur..: nmlod1·n,·~ that WI: :lff h,·i.:innitl!,,t to ilt·tt;t1 .1 

hum;in-1111h1n·d sii,:nal <.11.:s1>1tt.· 11a111r.11 <.:lim:11<· , ari:1hility. TI1c 
IPC< . conl'ltllh:~ ' lh<.: h:11;111~·~· of ,•,·i,k·ti.:t.· '"!.:!-lL'SI, ,1 

Jl,,n·rnihk human infh.ll:nt.·,· 011 ~loh:tl t.11111:11,· • 

C::utx,11 nd.: nuKl,·1, imrly that lim11i111,? :1111111,pht:,•i, 
<.:(>nl'<.:1llr.llio11s of .-.1rhrn1 lli11xiut.· 111 am ll·, ·d tidow --';o p:irt, 

p,·r 1111llion hy n1l11mt· <ppm, l. :1l,c1111 1hrn· 1imn tht· pr<· 

ind11strial h:\'cl. would n ·1111in· 1·n1i"i• •11~ "11rldwit11: 111 
t'\'l'lllll,111\' Jrop hdow I '>'>0 i..,-,·fs . Till" l11n:-,:,·r ,·mi~~i,m, 

l'•>ntinm: 111 im·n ·.ist· . till' J,:fl'.lll'f till' nTn111.11 r,·dut '""" 
\,1111111 han· 111 he in onkr to ,1.1h11t11· l·11n,n nr:111u11, ;11 :1 ):i,nl 
1,·n·I 

.\11J1011i.:lt nn1..:h i, ;1lr·,·alh l..11 ,m II al><>111 the :.:ri ·, ·11 11, '"" , ll, ·, 1 
,1111't:tt111.1I rt.·Jm lion of l..,·y 1111n·n:111Hll·, 1,l,·1.1ilnl 
q11:intilil':ll i111l of tit,· 1i111i11i:. 111 .1~ni1mk :111d rq.:i• ,nal p;111,·rn, 
,,t ..:lim:u,· di:1111,1,·> 111:iy r,·qurr,· ., tl,..-J,I, · 11r 111, •rt· .. \,..-11r,1h: 

pr,·Jin1ons .1n· limitn.l ll\ 1111r l..111 1wl1·dg,· 11I th,· h1111r,· 

l'lll"~'°'" .mtl :11m11,ph,·ril· "'"" , ·111 r:11 i,,n, , ,1 , .1rl>< 111 di11"J"­

.u· r11,oh .,ml 111hn ):l'\Tllh1111"' 1,:;1,,·, lilt· r111t · "' dntl\b :111tl 
\\ ;lll't ,;1por. :iml till' roll' <>I tht· 11H·a 11, .md l.111.t nu"·,1,-111, 

Ohsen·t'd l,mtl ,md Sea Surt.1cc 11.ir Tempt"r.1ture 

.. ,.111 ......... _...__... _ _,.___,_~-~ ..... -~-----~...J ,. ... , ... , l'tJtl l"ttoH 
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Projected Impacts of Climate Change 
<-limalt" d1:i11i.,· po~, thn:at., lo n.:,ourn:, holli tlom('slic.:allv 
antJ intcrn;,tionalh .Thc.·s..- 1hrc.·,11~ nuild h;1vt" •ijU!itkant . hut 
uncertain . 1;0<.•icw:c.:on11mi<: t·on,c.·4uc.·nn·s Changt-s in 
ccmpcramrc.-. rn·l'ipirarion and ~-a level driven hy climate 
chan1,:i: can atJtJ to cxistinK ~rt·,S<.·s on ~sources c:iu~i:J hy 
rnlu:r iilllu<.,1n·s ,uc.:h :1., popul:11i11n growth. l;m<l-lL~t' dunt:('~ 
aric.l pc1llu1ic111 . lkn· l11pi11i. , ·,,.111l rir., :irr mor(" v11ln("r~hlt' than 

ocvctorc.·c.1 c.·mmtri.-s '" dimatc.· t·h:m1,:c ht"rnusc or their S<>Ci(► 
cconomit: c•>nditiPn,. 

Ovcr..tll. ,·:irious s1r;uq;ic.:, li,r cupit11; w11h di11w1c c.:l1J111-..- .-:an 
bt• ic.lt"lllill,•ll for "i11u:m,ivt•ly mana1,:l:d" ,y,lt'IIIS (M1d1 :i., 

~!tfic.:uhun·. w:ilrr n·,,uun-c.·, :in,1 d,·"'·lup,·d c.·11:1s1Jinc.·~). for 
tht·~c systc.·ms. lc.Thn11l11~1c.:al aml mana~c.·mcnt options cxisc w 
!ltlllk l.'XU.:nt tc><l.ir, althou1,:h thq· may he co,tly CO i111plc.:11lc111 . 
With linw. mon· ..tfai1•111 rt',ponst"., , ·an llt' tl('\'('lop("d l<,r 

these.: st·t:tors. Uy c.:<>mr>ari:<on. tcwt·r options can ht· identificd 
rur ,1:irnr-.11 .,yst,:ms I stk.'h a., wc.:1l:111ds :lllu wildcn\<'" ~r.-as) . 

:\~11tr.1I l·,·1",·,1<·11" will Ill' 114·w,1dnl hc.T~IISl' the 
l·11mposilion, !(l·o1tr:1phi1· c.li,trih11tl1111 aml prcxllKtivit,· of 
m:111r n :11sr,t,·m, will d1:1n).!l.' :1~ inlli\·i<.111:11 sp,·,:i,:, ro:,pond w 
dUllAill).t clinut,·. ·n,i, will likc.:I)' k·~u (<) n:du..:1io1h Ill 

hiolc •µi< ·:JI dh·l·r"I ~- ;uu.l in rlu.· µout I!\ .11u.t ~,·r~·ic: ,·, rco."'i~ ~1c:n1., 
<.:an pro,·idt· 1i1r ,.,._.,,.I\· 

'f'c.:111pn·J111r,· ..:h:1111,:,·, of th.: 111ag1111mll· c,ip.:nnl fr11m 1l1t· 
c.·11h;111n·cl j.:r<'<' tillllu"' t•fli...-1 h;l\t' <>< 'l 't1rn·d in 1111· p:1s1. hut 
the.· prt•,•j1111, .-h:111f:1·, 1001. pl,Kc.· m ·c.·r n·n111rks or mill,·nnia 
in,1c1J 111' Jn·:1u,·, . ltarc.·, 11f n:11ur:1I mi).!r.111011 Jnd :1dapt:n11111 
of 'l"-'l'it•, .,nd 111111n1111111 i, ·, :1pp<·ar 111 h,· 1n11d1 ,low,·r 1lo:1 11 

till' pH·dktnl r.11c.· 111 llim:u , · ..-h:111).!c.· 

( )m· of lht· l'llll"''llll' ll( 't·, of gl11h:il d1111:ot,· dl~IIJ..'l.: 111:1, ll<' 
in<: n.·:1,4.·, i11 I he · fr, ·,1ut·11cy of ~u,u· c·xt n ·nu.· \\Tallu:r t ·v,·111, . 

p.&rtic.:ularlr drm1i,:l11, ,111c.l 11,1 .. ,h t >f , ·o ur,1: . we.· o nnor 
,11u111hi1,:1111u,h· ,·d:u,· di,narc.: d1:1111,:,· 1, , ~pn:ili,• n c.: 111,. 
llowc•,·,·r. 1J1<,,l. ,., n11,. whnt I h,·,· tlo lll'l'tir. l·:111 h,· , 11,ch·. h,r 

cx:unplt- : 

~i1ll'l' I 1N.! . I~ w,·:tth,·r rdatnl di,:l~h: r, in the 1 ·11,rc.:d 
St:tll'' h:1H· ,o~l ~".'0 billion 111 J:1.m:1..;.-s :ind "-°'·.:r:11 
hundrnl ,t. ·a1los front r'l<HHl, . h,· al w.l\·1·,. h11rr1t ·:011t·, . 

hl iu.:ml~ illld h;ut Morm~ 

l)altlill:\'' fr11m lltl' .\1i."1"ippl kin-r floollini: lll l'N.\ 
:in· ,·srim:nnl to rilllJ!C f'mm s I0 hilllon to 5.!0 ho llinn 

l\l111os1 5-i hilli .. 11 in fc.-1lcr:il p:n ·n1<·111s w.-nt 10 larmt"rs 

s11lkrini: rnip lo."c.·, chcrmi: clu· I ')XX tlrou,-:ht. 

l:.xacnpk·s of' tlw kin1h Dt' c·H,·ns th:11 111ai· r,·,ul1 t'nun dim.at" 
di.mi:,· in,·Julk·: 
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-
Health 
llulllan hr.ailh will oc atJvc.:l'!>c.:I~· aff,·neJ through an incrclil: 
in tht" r.l!(" ,,f hcat -rdatc.:d 11111rt:ili11· ;ind in the.: rc•rcncial for tho, 
,rm·atl ri t v,:c.:ror -horn.: tli ..... ·a.-.·~ ,11d1 :1s nubri:. , l.kni:uc fever, 
yl"llow f,:n·r :111J c.:i\n.: plialicis ancl 11011-,·,·ctor hornc'\JiM:2SCS 
~111.:h a, ..:hokr-J anJ ,al111ondl11sis 

Thl' n · "ill lii,:d,· he.: incrcas.:d ri,I. 11f 111alari~ ;ind d<.:n~u.- f(',·('r 
in 1lo,· I 'nitnl St:ucs Ch:llll,(i11J.: 1n11pt•r.1tun:s .mtJ pn·l'ipit,ttion 
p;cttcrn, n1:1y prmlun· 11,·w hrt·\·tlinl,! ~ill'!> for pt'sts antJ 
Jlm hogi.:11., . 

Ui111at,· c.:h:111g,: m~y incrct" · h1·:11-,1n·ss mon:ility. panic.:ular~· 
in !ht· n-r1 11111111,: :oml H·ry nlc.l 

Water Resources 
Ch:111,.:,·, 111 pn:np11:i1i1111 :ind i11\·r\'.1,,nl ,:v:lpurati1111 from 
high,·r 1,·1111wr.11,m ·s .-;in :i lft'\'I war.:r 'll(lJ)li t:, and water 
qualit)·. r •"ill~ tlir,·:11s IIJ hi·drtlpo\\ n. ,rn~lion. lhhcric.:, .&ml 
drin king \\':tier. 

Flooth :o n · 111on· lil.t•t,· lwcll~'(; th\' l'r,·qucn,,,1 t1f intl'nSl' 
r:1i11fall i, pn·tlint·tl"' in\·r,·;r"4·. 

Drouj!ht~ :ire lil.:c.:ly 1,1 ht.: m"n· _.-,..-n· hn·~u.'I\· warmer 
tcmpet:Hllt'n 111,·n:~.-..· l'\'apnr:,tion l".tl\•, :ind then.:hr lc:i,1 t•> 
dri,T ,.,,1, 1h1r1111,: pt•rirnl, nf li11 I\· ur n., rain. 

Clim.lie ..: han1,:c.: ,.,,ould l1l· hl.l•ly 10 a<f<.I IO f!K: sir,:" in ~ ·c.-r,11 

l ' nn c.: tl Scat,·, rrvc.-r hai.ins sut:h ;i~ !ht· l in:a1 lkl.,in , California. 
:\olb~•>lln .,\1'~111,-;" .' lcxa, Ciull . Kio c;r:111<1,· :m\l Lowt:r Color . .ulo. 

WMl'r ~l'.lrl.'il)' ill .\litldlc.: Ea,lc.:m :11ul .-\fri,·~n l'0Untne, ;LI .... , i.~ 

liJ..l'ly 11> hi.' c.:xacc.:rh:u~-J hy di111a1,· d,:inl:c-. 
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Coastal Resources 
A 50 t:l'Otiml·tl·rs ( io inches) risl· in :-c:a l<"'TI by thl· i·l·:tr .! I 00. 

whidl b with in lh<.: rJng<.: prujc<.:tl·d by thl· ll'CC. .:ould 

inum.l:lll' rnon· 1h:rn 'i ,000 st1u:1n.: rniln of Jryl:u1d J11d ;111 

:1tldi1i1111:d ➔ .000 "'l":,n• mil(-, of w,·1l;111J., in th<: ( "11il<'d Sl:itn 

if no fHOll"t"t I\ ' (" :,l·t ion, MC tak,·n 

Arc:1s :11 htglll'M ri,k from ~J k-,·d ri~ arc :ttt·as .:urr.:mh· 

,·x1wril'm.:i11g hiJ.:h cn1,l1111 rJt,·, :ual 1.ho,..; with, "ry l11"· 

cl,•n1i1111s,,11d1 a, p :1rt1- 11fthl· l l11i1t·d !'lt.111<',.\lbnlil· and ( ;ult" 

coasts. 

lman,11i1111:tll)'. 01:1n) low-lyini.: ;\rl':1., such J., p:uts uf till: 

\l:IIJin·s . E~H" ,1nJ llauglad,·,h w1111ld he compl<-1.-h· 

inuni.l:11.-c..l :ttlc..l uni11hahi1ahl,· 1,y a similar ,...a ln·.-1 """ Thb 
would , ·n ·a1,: larJ.:t" 1111111lwrs of ,·n,·lronntt'ntal rdUJ,:l"l·~ l\"hich 

woulu put Mrc:.~, on J,:on·rnmcnt~ and so,.:i:11 ,1ru.:iurcs. 

Agriculture 
I arw· an·a, of 1h1· .-;istnn and n ·ntr:tl llnitc:d State~ laL'l· 

mockr.111· to "·,·,·n· tlryini;. Drought coul<.I hc:<.:Onll' more 

l'rcqm·nt . p :ini<.:ularly in th.: t;l'c:11 l'lant~. 

,\~rtn1h11n· prrnliu-tio11 in dr,·l·lopini: .:o,m1rit·s is likl·I,· to h..: 

mort· n1lnn;1hl,· to l"lim;1K duni:..: . J,:i\'..:n 1h:11 lh<.:~<.: .: ,,umrn·s 

h:11<· 1-..·l;11i,·dy l.:w,·r ' """""""' . n ·,1111n·1·, 

1'1111d " ·.1rd1, "1lrn•:J 1< •11nl in ·""'"' r,•f(illl1' 11f 1la· w n rltl . 
,·,p, ..- i:illy i11 1ir.- 1rt1pKs and ,ul>tropi,·, . wh,·rt· m.111r 111 thl· 

wnrld ', p, 111rt",t p,·opll· lin·. , ·1 n1 1 ht1u,-:h lhl· ..:fkl'l, 11f .-11111:11,· 

d1al1,-:l· 1111 to1al J.,:l•1hal tiuKI prrnh11·t1011 111:1\· ,,._. ~mall 111 

lllt1tkr:lll' n1111parnl w11h 1lu• l'lfrn,, ,r l"'l"'l:1111111 J.!''"' ·111 and 

i1u ·n ·:1~ing 1111trt1i,u1 d,·n1;J.1HI~ 

Forests 
( .li111:tll' i-h:i11gt· 11n·r 1/w •1t·xt ,,·n: r:11 ,t,·.-~tl, ·, m if(ht ,11 111 ti1,: 

illl·:11 r:111i:,· for ,oml· ~11nll Aml·ri.: :1n l11n:,t •rx·d._-, In a, mud, 

as .~oo miks 1,, thl· 1111nll . , .... , .l..-,h111,t rill' ahiht\ 111 f•m~r., :11111 

01lu·r ,·, ·0l11t,:i.-:1I , ·111mrn111it1l' ' 111 n1 if(r.11,· 

Forl',I ,lam.1,1.:l' ln,m Iii\: ;111<1 dit-harl.., dn,..:n h)' d nn1,-:h1. 

111:i--, . .- , • .- 1:" .1nll dt:"'-~':,.'-· ,.:uuld iru. n : ;u,,1,. . 

'llu· 1110,1 n1l1wr.1hh· fiin·,t r,·•1011nT~ :in· tlK1'it' in n ·girn1, 

suhjtl'l 1,1 hKrl·:1.;c.·ll 111oi,1ur<.· ,ire,, . :l, in thl· dry .:,1minc,11 :1I 

intl·rior, . 

Socio-Economic Analyses 
Srn:it1-t:l·1mt111li<.: ;111:lly~<.:~ uf , ·li111a11.: <.:h:ml!l' :al~, :1rl' 111:iki11J.: 

imporU1ll l '1111trihmirn".A l.a·y 111,iJ.,:ht i~ 1h:11 a porlliiho 111' 
a<.:11011~ aimnl ;11 mit1J.:ati1111 . ad:ap1allrn1 a11J impn" 1111! 011r 

kn ,,wkJ,-:.: wi,ulJ I><: :a pn1<lt!nl way lo J<.-.JI with c.:li111;1Lt· 

chang<.· . lt i~ 1111port:u11 lo allow a.-1h·ili<.:" 1<> ht: aJju,tul 
rcrioJic:tll\" in lighl of lll'.W inl,,m,arioll ,\1lothn i1"1J.:lrl ,., 1ha t 

p11liq· a,1:1ly,i, ;111J ,k·n·l11pnw111 1111t,1 .-:an·fulh· con"J.-r l>rnh 

lhl' potl·1111al L·11,1, 111' 111anion in tc•rm., .,( impa1.:1.,. ·" 
,.k,l'nbl·J 111 thL· prcv1rnt, ~,·,·tion . ;mJ th<.: 1:,,11..:1111:tl L"l·rn10111i,· 
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, .. . , , ..... t,t,..........,~ • .......,._,..,. , • ...., ........ ,~ , .................. ,.,. ••• _ ... f , .. ,-,..,; .. 

....__ .. ~, rn~ c...U. ''" ,.,, ...... ~ ,_..., 1 .._,....,, 

._ , ...... 
....,. .. 

c, .... 
~ 

(Ufl'>\jmp(ivc u.,./bllf"N.lhl,· waler supply 

a.a;, ...... ,_ p., J..y 

Jllo,o ,.,..., .... , .. 

ni,1, J ,,..K:i:11nl wilh 11wa,11rl·, 1,1 rnlun· gn•,·nlt1111!'<.' )!.IS 

1..·1n1:-.~1• >n.-.. 
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F:XCF.RPTS ON CLIMATE CHANGE 
Remarks by the President to Business Roundtable 

Washington, D.C. 
June 12, 1997 

.. . Finally, let me say on an issue that I know is a corn;em to some of you because I read your ad in the 
paper - (laughter) - I think that we have to pmve that we <.:an grow the economy while not only 
preservin~. but actually enhancing, the environment. And I believe most of you think we can do that. And 
I think the message you were trying to get across in the ad is, don't wreck the economy without lcnowing 
what you're doing. I understand that. 

But let me say. J w~ very moved by the speech recently given by the Chaim1an of British Petroleum on 
the issue of climate change. I don't know how many of you read it, but essentially what he said is, look, 
nobody knows exactly what the impact of climate change is, but let's not deny anymore that the climate is 
changini and tbai it can't be good. and that no harm will be done if we take sensible steps to try to reduce 
greenhouse ias emis..<1ions and to do other things which will help us to preserve the environment. 

We've had more extreme weather conditions in the United States in the last five years than we had in the 
previous 30. And we know from all the scientific studies what i~ happening to the temperature of 1he 
globe. What I ask you to do is to work with me in good fai th to give our children a world worth living in. 

A lot of you have ma.ie a good deal of money in your corporations by technologies which improve the 
environment. And if we have the stroni!est ec(Jnomy in the world, we will find a sensible way to irow that 
economy in a way that fulfills our responsibilities. 

Today. with 4 percent of the wvrld's population, we produce over 20 percent of the greenhouse gases. 
We're up 13 percem since 1990 when President Bush and his administration said we would try tu hold 
constant through the year 20CX). 

I had an interesting conversation with Jiang Zemin in New York about a year ago, when be said, I don't 
wane you to have a containment policy toward China. I said, I'm not sure -- I said, I don 't want to have a 
containment policy towards China. I said, my biggest worry about you is that you'll get rich the same way 
we did. And if you do that. you might bum the air up because you've got 1.2 hillion people. And we need 
to find an environmentally re.<iponsible way for China to gl\1w . 

So I ask you to join with us in this partnership. There is no secret plan. There is no scheme here to try to 
put thousands of Americans out of busine.~s. I have devoted my passion and the be~1 ideali I could come up 
with to try to get this country in go(id shape economically and socially. But I do believe it is folly for u.~ to 
believe that we can go into the next century without a strategy that says we're iOing to he responsible and 
we're iioing to do our part and lead the world on the environmental issues -- because we all know what the 
evidence L4i. We don't know what the consequences are, and we don't want to go off and uo something that 
we're not sure makes sense. But we can do this. We can do it together. We can do it in a way that makes 
sense. 

And I ask you not to ever ask us to back away from that, buc instead join hiUl<b with us and do what we've 
done for the la~t four and a half year.;. Let's find a way to preserve the envin.mment, to meet our 
international respomioilities. to meet our responsibilities to our children, and gmw the economy at the same 
time. l klk>W we cao do it. Look at the evidence ot· the last four yea~. We can du anything if we put our 
minds to it... 
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Everett M. Ehrlich 

A Common-Sense Approach to Global Changt 
A lea~ ~ ,roup a week ______________________ ., •• • - - - · 

•10 advertised •ts desire for a natiooal 
debate on climate CMngc po&y. All 
po~r to them: Such a debate is 
IIOrely needed. 

But a debate needs to eurt som~ 
where, which means ukina ourselves 1 

what we lll'lderatmd about climate 
dwigc policy. F-conomiau have 
thought about this iaut-the admin­
iltration's amoftl them-and their 
thiwana provides a aet « "common I 
sense· precepta about climate chi.nae 
that form a worthwhile buia for the 
di9cussion our natiocl needt to have. I 
Before we debate, let's remind our· 
.elves of ,rmt we already know. 

(1) Tu ICieace ii coapeW.., Car. 
boo dioxide wamu the planet and by 
pumpin1 more ol it into the atmos­
phere, hinnaom,d ii changins its cll­
mtc_. It'• hard to sa:, b)' how much. 
~d 1t will affect different places in 
different ways, but the net effect is 
unlikely to be aood. And u i1 too 
often the ca,e fw •system chanaes.· 
the lhift in tempenturc is likely to be 
more abrupt than we'd like it to be. 

(2) 'l'Jte tie011Gaie eoeta a.re nsall 
Abating carbon dioxide and other 
~ paca will cnwl economic 

co.ts. but these .tre small and trans1· 
tiorw. The economic literature sui:• 
ll~ts _that we could roll baclc our CO2 
em&111ons to their 1990 levels by 
2010 for the equivalent ot a 25 cent 
ps ux. It's not fre1:. but it's not the 
end of the world. ~wtrophic cliniate 
change, if it occurs, could be. 

(3) Price 1ipalt maUer. Would 
that we could mandate that all rcfrig• 
crators run on hamster power and 
that banana peels fuel automobiles. 
We can't. Broad price signals- per· 
haps the pcoduct of emissions permits 
that polluters could trade-aend ev­
erybody the ri1ht mHSa,e. They· re 
not a whoJe policy, but a rcqui:-.ite 
baS1Sfor one. 

(4) Waitl.ac won't work. As serioU5 
u it is, climate 1.-hanrc is not some 
1ej.fi terror that ~wrei. immediate 
mobilization •nd mas&ive sacrif,ce. 
But dcferrlnt action -.;u r.a.i2 the 
cost of stabllizinz the world's at mos-
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"The longer we wait, the further we have 
to catch up. " 
pheric concentrations of arcenhou&e 
ga~,. our ultimate ,oal. That's bf:.. 
eausc our cminions (both the United 
State!' and the world's) arc rrowin& 
futer than any imminent technology 
can abate them. The locger we wait, 
the further we have to catch up. On 
th~ other hand, the SOOflcr we ai,ve 
ourselves some lead time, the easier 
aU of this will be. . . 

(~) Capital i.Dcntin1 are lapor• 
lanL The faster we invest, the faster 
we tun, over our capita! stock. and 
the faster we achieve emissions re· 
ductions. That's because new invest· 
ment embodies the latest technolo­
gies . for reducing emiss ions . 
~pcn~ncc across a wide range or 
tndusmes shows that well-designed 
proceMes reduce both emissions and 
to1al business costs. investment in· 
c~nt1ve, must be considered as part 
of ( limate change strategy, because 

~= -
pro-inv~tment policy is pro-environ• 
ment policy. 

(8) Allow cro11-bordtr tr•• It's 
all one atmosphere, whether it's pol• 
luted by U.S. utilities, German stttl 
plants or ~ocean traffic _iims. If we let 
polluters Ill one country search for 
cheaper pollution offseu in others, 
then we lower the cost o{ the entire 
proces.s. The former Soviet bloc Chi­
na, India and others will offer' such 
opportunities, at least for the next 
few decades. The question is: How do 
you ~e such a system work? That's 
somethiQg worth debatina. 

('ry T~ i1 ~ hy, The~ 
nom1c effccta of climate chan~ poli• 
c1es occur over periods 10 Iona that 
even Alan Grttnspan C3J1't manage 
lbem-deades. even generations. 
We ml15t have a far-sithted tKhnolo­
lY program that aims our most !ormi­
d able economic weapon-new 
tde~•~at this pressing problem. 
Let s sidestep the yammering about 
Hcorporate welfare: ~it down with the 
busmcss leaders who have expreised 
theJ.r concern and work out a shared 
prorram to innovate our way through 
this problem. 

{8) The whole world m111t be in-

- - · 
volnd. The current ncaotiatinr 
framework wooJd require the leadinr 
industrial economics and the former 
Soviet bloc to sJ,n up to finn commit• 
ments now while the newly industrial· 
i:zing nations of Asia and ~tin Ameri• 
ca c:itch up, somehow. later. Will this 
lead to a massive out-migration of 
capital from the United States and the 
other developed natioos u firms flee 
the bw-den climate chan"e policies 
impose? Probably not, riven that 
I.hue arc ~dy smble differences 
in energy coeta and environmental 
stringency between these two 
lfO\lps. But that's no reaSOQ to let 
them persist. Any climate treaty has 
to show bow all o{ the world', nations 
arc brought into the process. 

(9) Coapeuat. tht loaera. The fact 
that the economic costs arc small in 
general docs not mean that everyone 
escapes unhirmcd. It would be high• 
handt!d in the extreme to ~pe.tk of 
climate change policy as an abstract 
"transition• without addressing the 
lo.ucs it imposes on men and women 
who work hu-d ~ support their 
families through jobs such as coal• 

. . ~ 
rrwung. Fairness demands nothina •• 
leas. 

(10) The United Slatee mu■t lead. 
The business leaders ue right when • • 
they call for a deb.ate that allows our • , 
entire_ nation to understand the cJj. , :, 
mate wue. But there ue also inter• 
Aa~onal ncgo~tioos undeniay. The-,~ 
Uruted StatH can't nlk away from • 
~ table. To date, it baa done a iood' •• 
.iob ci pushin1 for ,reater flexibility ._.' 
for ~ private sectors u a ~ :,, 
principJc, , ~ while oot a,reemr to •:. 
any specific tlrJels. If the United ·:, 
Su~ falll back from a leadenhill • , , 
role 1ft ~ ~otiations, then the ;.. 
vacu~ will only be filled by thinking i ; 
a.od directions that wt1I dislerve us 
~tcr. We must stay invol"ed even as_:., 
we build consensus at home. ' 

It's time to baff • climate change~: 
debate. But ~ debate sboold con-1:1 
cmi itself with bow best to Wtc these •· 
- ,. ~ • .1 

common sense preccpu and turn,. 
them into • poocy that preserves both ,; ' 
our pros~ty and our qualitY of life • 
for gencrauoos to come. -: . 

Tlw writer MU "'lllkrsecrttaryof 
' 0 '!'1Mret for «onoMK affairs until ., , 
this "'onth. 
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U.S. CLIMATE CHANGE PROPOSAL FACT SHEET 

CONTENT§ 

EMISSIONS TARGETS 
REPORTING ANO COMPLIANCE 

January 17, 1997 

ADVANCING DEVELOPING COUNTRY EFFORTS 
EMISSIONS TRAQlt-JG AND JQINT IMPLEMENTATIO_N 
LONG:lEBM EFFORTS UNDER THE CONVENTION 

P . l _O _ _ 

In July, 1996 the United States outlined a broad framework for negotiation of next steps under the 
Framework Convention on Climate Change. In Deee:mbcr, 1996 the U.S. further elaborated iu ideas by 
desaibina the key elements that should be dw:ussed for inclusion in a protocol to guide greenhouse gas 
emiuioJU reduction efroru in the post-2000 period. The attached document represents further 
elaboration o(thc proposed framework. Today, the United States will present to the Convention'• 
Secretariat draft text for consideration in international negotiations that will occur throuahout 1997. 
Consistent with previous U.S. sta.temcnts and proposals, the U.S. submission addresses the following key 
topics: 

EMISSIONS TARGETS 

• A new concept is set forth to guide the establishment of developed country emissions targets. 
Building on the concept of cumulative and averaged emissions, the U.S. proposes creation of an 
•emissions budget•. Multiple emissions budget periods are proposed, including a second period in 
which emissions arc equal to or less than the first period, thus assuring continued progress toward 
achievement of the Convention's objective. 

- For a given period, each developed country Pany would be allocated an emissions budget. 
- The submission does not identify either the size of the budgets or the duration of the 
periods. 

- Parties would be allowed to Abank for future use emissions not used during a gjvm 
period; to Aborrow a limited amount of emissions (with a penalty) from a subsequent period; 
and to trade emissions. 

- A new cateaory is proposed to encourage rapidly developing countries to voluntarily 
adopt emissions budgets. 

REPORTING AND COMPLIANCE 

• The proposal establishes procedures to ensure adequate reporting. measurement. review and 
compliance. 

65 

~ 18 ' 97 12:42 PAGE.010 



Jun-1B - 97 11:17 Climate Change Task Force 

- Countries would hJ.ve to set national systems for measuring emissions accurately, 
achieving compliance and ensuring enforcement. 

- Annual reports on meuurcment, compliance and enforcement efforts for the relevant 
budget period would be required and made available to the public. 

- Implementation efforts would be reviewed under the Convention by expert teams and 
diacusscd at appropriate meetings of the Parties. 

-The Parties would be assigned re!pOnsibility for determinina the consequences of 
non-compliance, for eample: denial of emissions trading.,'.joint implementation rights; loss of 
votins and other decision-making rights. 

ADVANCING DEVELOPING COUNTRY EFFORTS 

• The proposal advances implementation of developing country commitments under the Convention 
by: 

- llcquiring developing countries to identify and adopt •no-regrets• measures to mitigate net 
greenhouse 1u emissions. 

- Requiring developing countries to prepare annual emissions inventories and report on 
mps taken to reduce emissions. 

- Establishing a process for reviewing developing country reporu and improving emissions 
reduction strategies. 

EMISSIONS TRADING AND JOINT IMPLEMENTATION 

• The U.S. submission provides for full emissions trading among countries with emissions budgets 
(provided they are in compliance with all obligations under the agreement); it also provides for 
•joint implementation-, through which countries without emissions budgets could create and 
transfer emissions reduction credits achieved by qualified projects. 

LONG-TERM EFFORTS UNDER THE CONVENTION 

• The proposal calls for periodic review of the Jgrecment as scientific knowledge and inf orrnation 
arow; it also requires the Parties to scelc establishment of a long-tcnn goal for atmospheric 
greenhouse gu concentrations. 

• The proposal calls for establishment of a date certain for negotiation of emissions obligatiorui for all 
Parties. and calls for development of graduation mechanisms to strengthen the obligations of 
developing nations. 
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H uman beings have in recent 
years discovered chat they 
may have succeeded in 

achieving a momentous but rather un­
wanted accomplislunenc. Because of 
our numbers and our technology, it now 
seems likely chat we have begun alter­
ing the climate of our planet. 

Climacologiscs are confident chat over 
the past century, the global average tem­
perature has increased by about half a 
degree Celsius. This warming i thought 
co be at least partly the result of human 
activity, uch as the burning of fossil fu­
els in electric power planes and aucomo­
bi les. Moreover, because populations, 
national economies and the u e of tech­
nology are all growing, the global aver­
age temperature is expected co continue 
increasing, by an additional 1.0 co ,., .5 
degrees C by the year 2 LOO. 

Such warming is just one of many 
consequences chat climate change can 
have. Nevertheless, the ways chat warm­
ing might affect the planet's environ­
ment-and, therefore, its Life- are among 
the most compelling issues in ea rth ci­
ence. Unfortunately, they are also among 
the most di fficulc co predict. The effects 
will be complex and vary considerably 
from place to place. Of particular inter­
est are the changes in regional climate 
and local weather and especia lly extreme 
events-record cemperarures, heat waves, 
very heavy rainfall, or drought, for ex­
ample- which could very well have 
caggering effects on societies, agricul­

ture and ecosyc;rems. 
Based on studies of how the earth 's 

weather has changed over the past cen­
tury as global temperatures edged up­
ward, as well as on sophisti cated com­
puter models of climate, it now seems 
probable char warming will accompany 
changec; 117 regional weather. For exam­
ple, longer and more incense heat 
waves- a likely consequence of an in­
crease in either the mean temperature or 
in che va riability of daily temperatures­
would result in public health threats and 
even unprecedented levels of mortali ry, 
as well as in such costly inconveniences 
as road buckling and high cooling loads, 
the latter possib ly leading co electrical 
brownouts or blackouts. 

FLOODED FAR.iv! near the Mississippi 
Ri ver in 1996 illu crates one likely conse­
quence of warming trends. Rainfall will 
not only increase overall , but individual 
~vents will become more inten e. 

The Com111g Climate 

Climate change would also affect the 
patterns of rainfa ll and ocher precipita­
tion, with ome areas getting more and 
ochers less, changing global patterns and 
occurrences of droughts and floods. 
Similarly, increased variability and ex­
tremes in precipitation can exacerbate 
existing problems in water qualirv and 
sewage treatment and in erosion and 
urban storm-water routing, among oth­
ers. Such po sibilicies under core che 
need to understand the con equences of 
humankind's effect on global climate. 

Two Prongs 

Researchers have two main-and 
complementary-method of inves­

tigating the e climate changes. Derailed 
meteorological records go back about a 
century, which coincides with the period 
during which rhe global average cem­
peracure increased by half a degree. By 
examining these measuremenrs and rec­
ords, climatologists are beginning to get 
a picture of how and where e:-..1:remes of 
weather and cl imate have occurred. 

le is the relation between the e ex­
tremes and the overa ll temperature in ­
crease that really interests scientists . This 
is where another critical research cool­
global ocean-a tmosphere climate mod­
el -comes in. These high-performance 
computer programs simulate the impor­
tant processes of the atmosphere and 
oceans, giving researchers insights into 
the links between human activi ties and 
major weather and climate events. 

The combustion of fossil fuels , for ex­
ample, increases the concentration i.n the 
atmosphere of certain greenhou e gas­
es. the fundamental agents of the global 
warming char may be attributable to 
humans. These gase , which i.nclude 
ca rbon dioxide, methane, ozone, halo­
carbons and nitrous oxide, let in sun ­
light bur rend to insulate the planet 
against the los of heat, not un like the 
glass of a greenhouse. Thus, a higher 
concentration means a warmer climate. 

Of all the human-ca used (anthropo­
genic ) greenhouse gases, carbon diox­
ide has by far the greace t impact on the 
global hea t budget (calculated as the 
amount of hear absorbed by the planet 
less the amount rad iated back into 
pace). Contributing co carbon dioxide 's 

greenhouse potency is its persistence: as 
much as 40 percent of it rends to remain 
in the atmosphere for centuries. Accu­
mulation of atmospheric carbon diox­
ide is promoted not only by combus-

cion but also by tropical deforestation. 
The econd most influential human­

caused effect on the earth's radiation 
budget is probably char of ae rosols, 
which are minute so lid particles, some­
time covered by a liquid film, finel y dis­
persed in the atmosphere. They, coo, are 
produced by combustion, bur they also 
come from natural ou rces. primaril y 
volcanoes. By blocking or reflecting 
light, aerosols rend to mitigate global 
warming on regional and global scales. 
In contrast to carbon dioxide, aerosols 
have short atmospheric residence ri mes 
(less than a week) and consequently are 
concentrated near their sources . Ar pres­
ent, scienci rs are less certain about the 
radi ative effects of aerosols than rho c 
of greenhouse gases. 

By taking increases in greenhouse 
gase into account, global ocean-armo-
phere climate models can provide -mme 

general indications of what we might 
anticipate regard ing changes in weather 
events and extremes. Unfortun~1teh-, 
however, the capabilities of even the 
fastest computers and our limited un­
derstanding of the linkage among va ri­
ous atmospheric, climatic, terrestria l 
and oceanic phenomena limit our abili­
ry co model important derails on the 
sca le· at which they occur. For exam­
ple, clouds are of great ignificance in 
the atmospheric hear budget, bur the 
phys ical processes chat fo rm clouds and 
determine their characteris ti cs operate 
on ,ca les t o small to be accounted fo r 
directly in globa l- cale simu lations. 

How Hot, and How Often? 

The deficiencies in computer model 
become rather apparent in effort 

co reproduce or predict the freq uency 
of climate and wea ther extremes of all 
kinds. Of these extremes, temperature is 
one of the most clo ely rudied , because 
of its effect on humanity, through health 
and mortality, as well as cooling loads 
and other facto rs. Fortunatel y, research­
ers have been able to garner some in­
sights about these extremes by anal yz­
ing decade of wea ther data. For statis­
tical rea ons, even slight increa es i.n the 
average temperature can res ult in big 
jumps in rhe number of very warm days 
[see top illustration on next page I. 

One of rhe reasons temperature ex­
tremes are so difficult to model is char 
they are particularly sens itive to unu u­
al circulation patterns and air masses, 
which ca n occasionally cau e chem to 
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SHIFTED TEMPERATURE DISTRIBUTION 
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0 12 24 36 48 
TEMPERATURE (DEGREES CELSIUS) 

SJ\i1ALL SHlFTS in the most common daily tempera­
ture cause disproportionate increases in the number 
of extremely hot days. The reason is that tempera­
ture di tribution are roughly Gau sian. So when the 
highest point in the Gaussian "bell" curve moves to 

the right (above), the result is a relatively large in­
crease (yellow area) in the probabiliry of exceeding 
extremely high temperature thresholds. A greater 
probabiliry of high temperarure increases the likeli­
hood of heat waves (right). 

follow a trend in the direction opposite 
that of the mean remperJ.rure. For ex­
ample, in the former uvier Union, the 
annual extreme minimum temperature 
has increa ed bv a degree and a half, 
whereas the annual extreme maximum 
showed no change. 

The National Climatic Dau Center, 
which is part of rhe U.S. r ational 
Oceanic and Atmospheric Administra­
tion (NOA . .\.), has developed a scarisrica l 

5 GLOBAL AIR TEMPERATURE 

CO2 SIMULATION 

model that imulate the daily maxi­
mum and minimw11 temperatures from 
three properties of a plot of tempera­
ture against tinle. These three propertie 
are the mean, its daily variance and its 
day-to-day correlation {the correlation 
is an indication of how temperatures 
persi t- for example, how often a hor 
day is followed by another hot day) . 
Given new values of mean, variance and 
persistence, the model will project the 

duration and severiry of ex­
tremes of temperature. 

ome of its predictions are 
urprising. For example, Chica­

go exhibit considerable vari­
abiliry of temperatme from 
week to week. Even if the mean 
January temperature went up by 
four degrees C (an occurrence 

0 
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SIMULATION 
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that may a tua lly rake place late 
in the next century) while the 
other two properties remained 
constant, days with minimum 
temperatures le s than -17.8 de-
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1980 

GLOBAL A[R TEi\11PERATURE 
rise was sinrnlated (above, left) by 
a climate model at the U.K. Mete­
orological Office's Hadley Center. 
The blue line is &:om a simulation 
based on carbon dioxide only; the 
yellow line also rakes into account 
sulfate. As the global temperatllfe 
has increased, the number of day 
with minimums below zero de­
grees Celsius has gone down. This 
example (left) shows the annual 
number of days with frost in 
Roma, Queensland, in Australia. 

gree C (zero degrees Fahrenheit) would 
still occur. They might even persist for 
several days in a row. There should also 
be a significant reduction in the number 
of early- and lace-season freezes. And, 
nor surpri ingly, during che summer, 
uncomfortably hot spells, including so­
called killer hear waves, \YOuld become 
more frequent . With just a three degree 
C in rea e in rhe average July tempera­
ture, the probability that the heat index 
(a measure that includes humidiry and 
measures overall discomfort) will ex­
ceed .+9 degrees C ( 120 degrees F) some­
time during the month increases from 
one in 20 to one in four. 

Because of cheir effect on agricul­
ture, increase in che rninin1wn are quite 
significant. Observations over land ar­
eas during the latter half of chis cenrurv 
indicate char the minimwn temperature 
has increased at a race more than 50 
percenc greater chan that of the maxi­
mum. This increase has lengthened the 
fro t-free season in many pans of the 
U.S.; in the Northea c, for example, the 
fro c-free sea on now begins an average 
of 11 days earlier than it did during che 
1950s. A longer frost-free season can 
be beneficial for many crops grown in 
places where frost is nor very common, 
but ic also affects the growth and devel­
opment of perennial plants and pest . 

The reasons minimum temperatures 
are going up so much more rapidly 
than maximums remain somewhat elu­
sive. One possible explanation rernlves 
around cloud cover and evaporative 
cooling, which have increased in many 
areas. Clouds tend to keep the days 
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cooler by reflecting sunlight and rhe 
nights warmer by inhibiting loss of hear 
from the surface. Greater amount of 
moisture in the oil from additional 
precipirarion and cloudiness inhibit 
daytime temperature increases because 
pare of rhe so lar energy goes into evap­
orating chis moisture. More conclu ive 
answers, a well as a prediction about 
whether the asymmetry in daytime and 
nighttime warming will continue, await 
better computer models. 

Projections of the day-co-day changes 
in temperature are less certain than chose 
of the mean, bur observations have sug­
ge red char this variabiliry in much of the 
Northern Hemi phere's midlaritude 
has decreased a the climate has become 
warmer. Some computer model also 
project decreases in variability. The vari­
ability depends on season and location 
and is al o tied to surface characteristics, 
uch as snow on the ground or mois­

ture in rhe soil. [n midlaritude , changes 
in rhe daily variability of temperature 
have also been linked co changes in the 
frequency and intensity of corms and 
in the location of the paths commonly 
taken by storms. These storm cracks 
are, in effect, a succession of eastward­
moving midlarirude depressions whose 
passage dominates the weather. 

The relation between these storms and 

PRECIPITATION TREND between 
1900 and 1994 reveal a general tendency 
coward more precipitation at higher lati­
tudes and less precipitation at lower ones. 
Green indicates more rain; brown less. 

The Coming Climate 

tempe ra tu re is complex. Tn a warmer 
world, the difference of temperacure be­
tween rhe tropics and the poles wou ld 
most likely cover a smaller range, be­
cause greater wanmng is expected near 
the poles. This factor would rend to 
weaken storms. On the ocher hand, high 
in the atmosphere this difference would 
be reversed, having the opposite influ­
en e. Change in corm could also hap­
pen if anthropogenic aerosols continue 
to cool the surface regionally, altering the 
horizontal temperature contrasts chat 
control the location of the storm cracks. 

More Precipitation 

The relation between storms and 
temperature patterns is one of rhe 

reason it is o difficult to simulate cli­
mate change . The major aspects of cli­
mate- remperarure, precipitation and 
corms- are so interrelated chat it is im­

po ible co understand one independent­
ly of rhe others. In rhe global climate 
S) ~lem, for example, the familiar cycle 
of evaporation and precipitation cran -
fers nor only water from one place to 
anothe r bur also heat. The hear used at 
the surface by evaporation of the water 
is released high in the atmosphere when 
the water condenses again into clouds 
and precipitation, warming the sur­
rounding air. The atmosphere then loses 
this hear by radiat ing it out into space. 

With or without additional green­
house gases, rhe earth rakes in the same 
amount of solar energy and radiates the 
same amount back out into space. With 
a greater concentration of greenhouse 
gases, however, the surface is better in-
ulared and can radiate less heat directly 

from the ground to space. The efficien­
cy with which the planet radiates hear 
to space goes down, which means chat 

_ _. 

the temperature muse go up in order for 
the same amount of hear to be radiated. 
And as the remperarure increases, more 
evaporation rakes place, leading co more 
precipitation, averaged across the globe. 

Precipitation will not increase every­
where and throughout rhe year, howev­
er. ([n contrast, all areas of the globe 
should have warmer remperarures by 
the end of the next century.) The distri­
bution of precipitation i determined nor 
only by local processe bur also by the 
rares of evaporation and the armo pher­
ic circulations char transport moisrure. 

For instance, most models predict re­
duced precipitation in southern Europe 
in summer a a result of increased green­
house gases .. .\ signifi ant pare of the 
rainfall in chis region comes from local 
e\·aporarion, wirh rhe water not precip­
itated locally being exported to ocher 
areas. Thus, in a warmer climate, in­
creased evaporation in rhe spring would 
dry our the oil and lead co less water be­
ing available for evaporation and rain­
fall in the summer. 

On a larger scale, most models pre­
dict an increase in average precipitation 
in winter ar high latitudes because of 
greater poleward tran port of moisture 
derived from increased evaporation at 
low latitudes. Since rhe curn of the cen­
tury, precipitation has indeed increa ed 
in rhe high latitudes of the Northern 
Hemi phere, primarily during the cold 
season, as temperatures have increased. 
But for tropical and subtropical land 
area , precipitation has actually de­
creased over rhe past few decades . This 
is especially apparent over rhe ahel and 
eastward co Indonesia. 

In northernmost North America 
(north of 55 degree ) and Eurasia, where 
condition are normally far below freez­
ing for much of the year, rhe amount of 

APPROXIMATE CHANGE IN PRECIPITATION 
• 

20% 0% 20% 

DECREASE· INCREASE 
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snowfall has increased over the past ev­
eral decades. Further increases in snow­
fall are likely in these areas. Farther 
south, in southern Canada and the 
northern U.S., the ratio of snow ro rain 
has decreased, but because of the in­
crease in total precipitation there has 
been little overall change in the amount 
of snowfall. In the now transition belts, 
where snow is intermittent throughout 
the cold ea ·on, the average snowfall will 
rend to dimini ha the climate warms, 
before vanishing alrogerher in ome 
places. Inrere tingly, areal now cover 
during spring and summer abruptly di­
mini hed by nearly 10 percent after 
1986. This decrease in snow cover ha 
contributed to the ri e of spring temper­
ature in the middle and high latitude . 

Beside the overall amounts of precip­
itation, cienti rs are particularly inter­
ested in rhe frequency of heavy down­
pours or rapid accumulations because 
of the major practical implications. In­
ten e precipitation can result in flooding, 
soil erosion and even lo s of life. What 
change do we expect in chis frequency? 

Whether precipitation occurs is large­
ly determined by rhe relative humidity, 
which i the ratio of rhe concentration 
of water vapor to its maximum satura­
tion value. When rhe relative humidity 
reaches 100 percent, water condenses 
into clouds, making precipitation po si­
ble. Computer models sugge t rhar rhe 
distribution of relative humidity will 
not change much as the climate changes. 

The concentration of water vapor 
needed to reach saturation in the air ri -
es rapidly with temperature, however, at 
about 6 percent per degree Celsius. o 
in a warmer climate, the frequency of 
precipitation (which is related ro how 
often the relative humidity reaches 100 
percent) will change less than the 
amount of precipitation (related to how 
much water vapor there is in rhe air). In 
addition, nor only will a warmer world 
be likely to have more precipitation, bur 
the average precipitation event is likely 
to be heavier. 

Various analyses already support the 
notion of increa ed intensity. [n the U.S., 
for example, an average of about 10 
percent of the rota! annual precipitation 
chat falls does so during very heavy 
downpours in which at least 50 mil­
limeters falls in a single day. This pro­
portion was les than 8 percent at the 
beginning of this century. 

As incredible as it may seem with all 
this precipitation, the soil in 1 orth 
America, southern Europe and in sever-
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HURRICANE , a kind of tropical 
cyclone, will probably occur in clif­
ferenr global patterns as a result of 
warming; their overall incidence, 
however, may not change. Hurri­
cane Andrew, shown raging here 
in l\lliarni, struck the outheast 
coastal U . . in 1992, causing $30-
billion worth of damage. 

al other place is actually ex­
pected ro become drier in rhe 
coming decade . Dry soil is of 
particular concern because of its 
far-reaching effects, for instance, 
on crop yields, groundwater re­
sources, lake and river ecosys­
tems and even on down to the 
foundations of buildings. High­
er temperature dry rhe oil by 
boosting the rates of evapora­
tion and transpiration through 
plants. Several models now pro­
ject ignificant increases in the 
severity of drought. Tempering 
these predictions, however, are 
studies of drought frequency 
and intensity during this cenru­
ry, which sugge r that at least 
during the early rages of global 
warming other factors have over­
whelmed the drying effects of warmer 
weather. For example, in rhe U.S. and 
the former U ... R., increases in cloud 
cover during the pa t several decade 
have led ro reduced evaporation. In 
western Russia, in fact, soil moisture 
has increa ed. 

Stormy Weather 

Great as they are, the costs of 
droughts and heat waves are le 

obviou than those of another kind of 
weather extreme: tropical cyclone . 
The e torms, known a hurricanes in 
the Atlantic and as typhoons in the west­
ern orth Pacific, can do enormous 
damage to coastal areas and tropical i -
lands. As the climate warms, scienci cs 
anticipate changes in tropical cyclone 
activity chat would vary by region. Not 
all the consequence would be negative; 
in some rather arid regions the contri­
bution of tropical cyclones to rainfall is 
crucial. In northwest Australia, for ex­
ample, 20 to 50 percent of the annual 
rainfall is as ociaced with tropical cy­
clones. Yer rhe damage done by a single 
powerful cyclone can be truly spectacu­
lar. In August 1992 Hurricane Andrew 
killed 54 people, left 250,000 homeless 

and caused 530-billion worth of damage 
in the Caribbean and in rhe southeast 
coa ral U.S. 

Early di cussions of rhe possible im­
pacts of an enhanced greenhouse effect 
often suggested more frequent and i:nore 
imen e tropical cyclones. Because these 
storms depend on a warm surface with 
unlimited moisture supply, they form 
only over ocean. with a surface temper­
ature of at least 26 degrees C. There­
fore, the reasoning goes, global warm­
ing will lead to increased ocean temper­
ature and, presumably, more tropical 
cyclones. 

Yer recent work with climate models 
and historical data suggest chat this 
scenario is overly simpliscic. Other fac­
tors, such as atmospheric buoyancy, in­
stabilities in the wind flow, and the dif­
ferences in wind speed at various 
heights (vertical wind shear), also play 
a role in the srorms' development. Be­
yond enabling this rather broad insight, 
though, climate models have proved of 
limited use in predicting changes in cy­
clone activity. Part of the problem is 
that the simulations are not yet detailed 
enough to model the very intense inner 
core of a cyclone. 

The historical data are only slightly 
more u eful because they, too, are im-
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perfect. lt ha been i.mpo sible toe tab­
lish a reliable global record of variabili­
ty of tropical cyclones through the 20th 
century because of changes in observ­
ing y terns (s uch a the introduction of 
satellites in the late 1960s) and popula­
tion changes in tropical areas. Never­
theless, there are good records of cy­
clone activity in the North Atlantic, 
where weather aircraft have reconnoi­
tered since the 1940s. Chri topher W. 
Landsea of the NOAA Atlantic Oceano­
graphi and Meteorological Laboratory 
has documented a decrease in the inten-

The Authors 

sity of hurricanes, and the total 
number of hurricanes has also 
followed suit. The years 199 L 
through 1994 were extremely 
quiet in terms of the frequency 
of storms, hurricanes and strong 
hurricane ; even the unusually 
intense 1995 season was not 
enough to rever e this down­
ward trend. It should be noted, 
too, that the number of ty­
phoons in the norchwe tern 
Pacific appears to have gone up. 

Overall, it seems unlikely that 
tropical cyclones will increase 
ignificantly on a global scale. [n 

some regions, acnv1ty may esca­
late; in other , it will lessen. And 
these change will cake place 
against a backdrop of large, nat­
ural variation from year to year 
and decade to decade. 

Midlatitude cyclones accom­
panied by heavy rainfall, known 
as extratropical srorms, general­
ly extend over a larger area than 
tropical cyclone and o are more 
readily modeled. A few studies 
have been done. A recent one by 
Ruth Carnell anc.l her colleagues 
at the Hadley Center of the U.K. 

Meteorological Office found fewer but 
more inten e torms in the North At­
lantic under enhanced greenhou econ­
dition . Bur the models do not all agree. 

Analyses of historical data also do not 
give a clear conclusion. Some studies 
suggest that since the late 19 Os, l orth 
Atlantic winter storm activity has been 
more extreme than it ever was in the 
previou century. Over the pa~t few de­
cades, there has al~o been a trend toward 
increa ing winds and wave heights in 
the northern half of the North Atlantic 
Ocean. Other analyses by Hans von 

Storch and his colleagues at the :\-lax 
Planck Institute for Meteorology in 
Hamburg, Germany, found no evidence 
of changes in storm numbers in the 
North ea. In general, as with the trop­
ical cyclones, the available information 
sugge rs that there is little cause to an­
ticipate global increases in extratropical 
torm but that regional changes can­

not be ruled out. 

The Future 

A !though the e kinds of gaps mean 
r\. that our understanding of the cli­
mate system is incomplete, the balance 
of evidence sugge ts that human activi­
ties have already had a discernible influ­
ence on global climate. In the future, to 
reduce the uncertainty regarding anchro­
pogeni climate change, especially on the 
small scales, it will be necessary to im­
prove our computer modeling capabili­
ties, while continuing to make detailed 
climatic observation . 

ew initiatives, such as the Global 
Climate Observing ystem, and decailed 
studies of various important climatic 
processes will help, a will increasingly 
powerful supercomputers. But the cli­
mate system is complex, and the chance 
always remains that surprise will come 
about. North Atlantic current could 
suddenly change, for example, causing 
fairly rapid climate change in Europe 
and eastern 1 ·orth America. 

Among the factors affecting our pre­
diction of anthropogenic climate 
change, and one of our greatest uncer­
tainties, is the amount of future global 
emis ions of greenhou e oases, aerosols 
and other relevant agents. Determining 
these emi sions is much more than a 
task for s ientists: it is a matter of 
choice for humankind. l!1 
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Climate Change: 

• Chronology 

• · Science -

An Overview 

• . Negotiations 

• Other Country _Positions 

• U.S. Objectives 



History . 
• Arrhenius; Late 1800' s -- scientific statement of 

problem 

• Keeling; 1959 -- monitoring of atmospheric CO2 

• Toronto; 1987 -- political statement of possible 
solution: 20% reduction from 1987 levels by 2005 

• _UNGA; 1990 -- formal initiation of negotiations . 
. . 

• Rio; June, 1992 -- UN Framework Convention 
. . 

-• Berlin; March, 1995 .-- new negotiating mandate 
' . 



Physical Science 

• Radiative forcing: global warming theory . 
• • Modeling v. empirical data 
. - Satellite data 

- Computer analysis 

• Uncertainty in the science 

• Science "skeptics" . 



The Greenhouse Effect (radiation flows expressed as a percent of total Incoming or outgoing energy) 
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Incoming solar radiation is partially reflected back into space (30 percent) and partially absorbed by the atmosphere, ice, oceans, land, and 
biomass of the Earth (70 percent). The Earth then emits radiant energy back into space. The "Greenhouse Effect'' refers to the trapping 
of some of the radiant energy the Earth emits by atmospheric gases, both natural and anthropogenic. As a result of this effect, the Earth's 
surface and lower atmosphere warms. • ' 
SOURCE: Office of Technology Assessment, 1991. 
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Most solar radiation passes 
through the clear atmosphere, 
is absorbed by the Earth's 
surface, and warms it 

Inf rared radiation 
is emitted f.rom the 
Earth's surface 

Some of the 
inf rared radiation 
is absorbed by 
the greenhouse 
gases. The effect 
is to warm the 
surf ace and the 
lower 11mosphere 

EARTH 

A simplified diagram iHustrating the greenhouse effect 
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IPCC: ·The Science 

Atmospheric concentrations of greenhouse gases and 
aerosols are increasing ·because of· human activities 

1 

There i-s clear evidence of .a discernible human influence 
on the Earth's climate, rem~ining un_certainties 
notwithstanding 

Withqut global efforts to reduce emissions, the Earth's 
temperature is projected to increase between 0.8° and -:_ 
3. 5° C by_ the year 2100, a faster rate than anything 
observed during the last 10,000 years 



IPCC: The Science 2 

These projected changes in climate will result in adverse 
effects on human health, many ecological systems and 
socio-economic· sectors 

A range of cost-effective techno-logies and policies can 
be used in both developed and developing countries to 
markedly reduce net emissions of greenho·use gases-

There is a justification -for going beyond a "no regrets" 
strategy 



Impacts 

• Temperature change . . 

• Change in hydrologic cycle 

• Sea·Ievel 

• Disease vectors 

• Biodiversity/managed and unmanaged 
ecosystems -



Response Options·. 

• Costs and cost-benefit analysis to determine 
· level of appropriate action 

• Sectoral Responses · 
- Technology development/diffusion 

• Change in behavior patterns indticed through: 
- economic instruments 

- legislation . 

- public relations 



The-Intergovernmental Panel on 
Climate Change {IPCC) 

• Origins: WMO and UNEP 

• Structure -- _organization of Panel -
- Scientific structure: Working Groups on Science, • 

-Impacts,- Response_ Options 

- - Governing structure 

• First and Second Assessment Reports 

• Influence on Process 

• IPCC's future 



United Nations 
Environment 

Program 
• (UNEP) 

·•. .. 
... 

;.<: 

Scientific I 
Community 1 · · · 

:ffi 

W>"'"""·r~=;~:,:,:,t~to/i?MtW~~~Wt:-1 

Working Group I 
(Science Issues) 

Co-Chairs: 

United Kingdom 
(Sir John Houghton) 

Brazil 
(Dr. LG. Meira Filho) 

.. .. .. 

Participating 
Governments 

.. ··•• 
.. • .. 

.. .. . . 

Intergovernmental Panel on 
Climate Change 

(IPCC) 

Chair: Bert Bolin, Sweden 

Working Group n 
(Impacts, Adaptation & 

Mitigation) 

Co-Chairs: 

United States of America ,· 

. . 

(Dr. Robert Watson) • 
Zimbabwe 

(Dr. Ziyowera) 

.. . . . .. 
. . .. 

.. • 

World 
Meterological 
Organization 

(WMQ) 

.. . . 

UN Framework 
Convention on 

Climate Change ,f 

(FCCC) I 
Qt-~~•:~tx•=t\~:«::-:~:::»::Jf=t-«-~«~~=tf~ 

Working Group Ill 
(Cross-cutting Economic \ ' 

& Other Issues) • t.. 

Co-Chairs: 

Canada 
(Dr. James Bruce) 

Korea 
(Dr. Hoesung Lee) 



Negotiations 

-• · UNGA·Resolution 45/212 

• ·Intergovem_mental Negotiating Committee 
(INC) 

. . 

- Establishing the negotiating structure 

- Conducting a multilateral negotiation -

- Concluding an agreement 



Climate Change Convention Statu·s · 

Signed by 160 Countries 

As of July 1, 1996, Convention had been ratified by 159 countries, 
including the United States (which was the 4th c~untry to ratify in 
October 1992) 

-

Convention "Entered into Force" on March 21, 1993 



The United Nations Framework 
. 

. .. Conv.ention on Climate Change 
• Objective 

. • Principles 
) . 

• Commitments 
• - All Parties (Article 4.1) 

.. - Developed Country (Annex I) Parties 

• Institutional Structure 



ECCC OBJECTIVE 

"The ultimate objective of this convention and any 
related legal instruments.that the Conference of the 
Parties may adopt ·is to achieve,· in accordance with the 
relevant provisions of the _ Convention, stabilization of 
greenhouse gases in the atmosphere at a level. that would 
prever:,t dangerous anthropogenic interference with the 
climate system. Such a level should be achieved withi_n a 

• timeframe sufficient to allow ecosystems to adapt 
naturally to climate change, to ensure that food · 

.. . production is not threatened and to enable economic • 
. . 

development to proceed in a sustainable manner." 



.. 
Commitments 

For all Parties: 

• Develop national inventories of greenhouse gases 

• fonnulate and implement programs of measures to mitigate · . 
and facilitate adaptation t~ climate change 

• promote technology development, application, 
diffusion and transfer 

• promote research and infonnation exchange 

• report on actions 



.. 
COMMITMENTS FOR DEVELOPED COUNTRY PARTIES: 

• 

• 

• 

• 

adopt policies and take corresponding measures on mitigating climate 
change by limiting anthropogenic emissions of greenhouse gases·and 
protecting and enhancing ~inks and reservoirs 

take the lead in modifying· longer-tenn trends of emissions, . 
recognizing that return by the end of the present decade to earlier 
levels of anthropogenic emissions of greenhouse gases would 
contribute to such modification. 

coordinate with other such parties relevant economic and 
administrative instruments necessary to achieve the convention's 
o~jectives 

provide new and additional financial resources to meet the agreed full 
costs incurred by developing country Parties in complying with their 

_ obligations. 

report on actions to meetings of the Conference of the Parties 



--- -- ---

REPORTING 

• national inventories 

• d~scription of steps taken to implement convention 

-- for developed country, quantifying projected results of actions 

• first report due: 

for developed countries, within six months of entry into force 
- -

others, within three years or when financial resources become 
available 

• Parties may make report jointly 



Operation of the Convention 

• International proces_s 
- Inventorying 

- Reporting 

• Domestic obligations 
- The U.S._ Climate Action Report 

- Country studies· 

·_ Consideration of next steps 



U.N. Framework Convention on Climate Change 
(FCCC) 

Convention Secretariat 
Michael Zammit Cutajar, Executive Secretary 

. (Malta} 

Signed in Rio de Janiero-June 1992 
Ratified by U.S.-Oct 15, 1992 

Entered into force-March 211994 
First Conference of the Parties-March/April 1995 
Second Conference of the Parties-July 8-19 1995 

.-S:>->-~"~--.:. ~ • :C❖..»;r~ •N • • '. : • •~O:S't,~ •• •• •• • ,y_ . ,:.~-::;;.IB?,:~•, / ... 

Conference of the Parties (COP) 

Chair: Environment Minister Merkel 
(Germany) 

COP 2 will be chaired by the 
Environment Minister of Zimbabwe 

March/ April 1995 
July 8-19 1995 

<· 

: ·. . 

Subsidiary Dody 

. . . . . . . 

AdHoc_Group on the 
Berlin Mandate (AGBM) ~, for Implementation (SBI) = 

Otair. Ambassador &trada 
(Argentina) 

Vice-Oiairs: · 
Daniel Riefsnyder 

(United States) 
and Thailand 

Clair: Mr. Mahmoud Ould 
El Ghaouth 
(Mauritania) 

Vice-Clair: Mr Soobaraj 
Nayroo Sok Appadu 

(Mauritiµs) 

Intergovernmental Panel on 
Climate Change (IPCC) 

Clair: Bert Bolin 
(Sweden) 

Subsidiary Dody for 
Scientific and 

Technological Advice 
(SBSTA) 

Clair: Mr. Tabor Farago 
(Hungary) 

Vice-Cl.air: Mr. Bert Metz 
(Netherlands) 



Decisions at COP-1: Post-2000 Action ., 

For Developing Country Parties: 

• • Not introduce any new commitments 

• Reaffirm and continue to advance the implementation of 
existing commitments 



Decisions at COP-1: Post-2000 Action . . 

For Developed Country Parties, aim to: 

• Elaborate Policies and Measures 

• Set qyantified limitation and reductions objectives 
within specified ·timeframes, such as 2005, 2010 and 
2020 for their anthropogenic emissions by sources and 
removals by sinks 



.. 

Decisions. at COP-1: -Post-2000 Action 

Process to be carr-ied out in light of best available 
-sci~ntific evidence, and include, in its early stages, 
analysis-and assessment to identify possible policies 
and measures 

Process to take place in open-ended ad-hoc group 

Sessions of . group should be scheduled to ~omplete • 
work as early as possible in 1997, with a view toward 
adopting results at 3rd Session of COP 



JOINT IMPLEMENTATION 

• What is it? 

• What problems do countries see 
in it? 

. -- North-South debate 

-- Criteria 

• What is the .U.S. doirig? 

-- U.S. Initiative on Joint 
Implementation {USIJI) 



Decisions at COP-1: Joint Implementation 

Establish a pilot phase; to include both Annex I and non­
Annex I Parties on a voluntary basis, and review 
progress of pilot on an annual" basis 

' 

Allow no credits to accrue to any Party during pilot 
phase activities . 

Take conclusive decision on pilot phase and progression 
-beyond it no later than end of the present decade 



Decisions at COP-1: Other Issues 
.. . 

Reporting (including from developed and developing 
country Parties) _ 

Technology transfer 

Financial assistance to developing country Parties 

Technical advisory panels 

NGO input -



- . -

. . 

Developing Country 
Participation 

• Non-Annex I represents a growing 
. proportion of global emissions . 

• Equity. issues and domestic 
· priorities limit willingness to act: 

. - Per capita income disparities 
between developed and 
developing countries 

- Health, local pollution, economic 
. . 

growth, etc. 

• FCCC call for ''common but 
differentiated responsibilities" · 



· Domestic policy making • 

• .• Interagency working group 
. . 

- chaired by DOS (Climate Negotiator, Amb. 
• Hambley) •. 

• Assistant Se_cretaries' Group 
- chaired.by DOS (A/S Claussen) 

• Deputies Committee 
- co-chaired by NSC and CEQ (D. Tarullo· and 

K. McGinty) • 



-. -

Berlin Mandate called .· 
• for Parties: 

• To elaborate policies and 
measures and set quantified 
limitation and reductions 

' 

objectives within specified 
timeframes; 

• Not to introduce new 
commitments for Parties not 

• • included in Annex I, but to 
continue to advance the 
implementation ,of existing 
commitments. 

• 



Congress and Local Government 
.. 

. 

. • Ratification will be necessary for new . 
agreement; SFR committee. has jurisdiction. 

. . 

. • Implementing legislation.will also be . 
- ·required; multiple House and Senate . · 

committees with jurisdiction 

• Many state and local governments already • . 
• have climate programs in effect ( e.g., CA, 
MA, MN, WI, etc.). 



Other Domestic Players 
• ·· Industry 
• - Business Council for Sustainable Energy (ren.ewable 

energy companies, some electric utilities) 

- International Climate Change Partnership (ICCP; 
chemicals, appliances, natural gas, etc·.) 

- Global Climate Coalition (GCC; coal, oil, utilities, 
· primary industry, etc.) _ -

• Environmental NGOs 
- CAN, EDF, NRDC, Sierra Club, WWF, UCS, etc. 

• Labor 
- AFL-CIO, Mineworkers, etc 
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Figure ES-1 
Total U.S. Greenhouse Gas Emissions: 1990 
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Largely because of fossil fuel consumption, CO2 emissions accounted for 
the largest share of U.S. emissions in 1990. , 



Figure ES-2 
• Types of Energy Consumed in the U.S.: 1990 

Nuclear, Renewables, Other 

(12% or 9.31 QBtu) 

Petroleum 

(41 % .or 33.55 Btu) 

• Coal (23% or 19.00 QBtu) 

Natural Gas 

(24% or 19.28 Btu) 

1 QBtu = 1 quadrillion Btu= 1X10E15 Btu 

Approximately 88 percent of U.S. en~rgy is produced through the 
combustion of fossil fuels. 
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Figure ES-3 
Carbon Dioxide Emissions by End Use Sector: 1990 

Transportation (31 % ) • Residential (19%) 

• Commerical (16%) 

Industrial (34%) 

In this graph, emissions generated by electric utilities are allocated to each 
end-use sector -according to each sector's share of electricity consumption; ... 
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~ Enefgy-Related Carbon Emissions Forecasts: 
Major World Groupings 
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Major World Groupings 
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Per Cap_ita Energy Consumption 

OECD ,, 
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SOURCES: U.S. Congress, Office of Technology Assessment, Energy • 
In Developing __ Countries, OTA-E-486 (Washington, DC: U.S. ·­
Government Printing Office, January 1991). 
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The International Players 
.. 

. • European Union 

• • ruSCANZ (Non-EU OECD countries) 

. • NIS/Eastem Europe . · 

• Big Developing Countries (China., India, 
( Brazil) 

• OPEC 

• Alliance of Small Island States 

• Other Developing Countries 



European Union 

• · ''Bubble'' 

• 15% below 1990 levels by 2010 
' 

• Differentiated commitments within EU; call 
for flat rate for others 

• Opposed to JI with developing countries 

• .''Light'' on developing country 
commitments 



Emissions Reductions in 20 ·10: 
EU Council Distribution 

Austria -25 Belgium -10 

Denmark -25 Finland 0 

France 0 Germany -25 

· Greece +30 Ireland · +15 

Italy · -7 . · Luxembourg · • .-30 . 

Netherlands -10 Portugal +40 

Spain +17 Sweden +5 

United Kingdom -10 



. Emissions Projected in 2010: 
USDOE - DRI/McGraw Hill ProjectionS 

Austria +15 Belgium +15 

Denmark +22 Finland +37 

- France +25 . Germany -2 

Greece +36 Ireland · +44 

Italy +28 Luxembourg . 

Netherlands +34 Portugal +53 

Spain +59 Sweden · +29 . · 

-United Kingdom -+12 -



Key Players in EU .. -

• Germany: strong Green Party;··calls·for 
aggressive commitments; considerable 

_ · reductions .fro_m former East Germany 

• • Netherlands: EU president; limited domestic , 
ability to reduce emissions; strong rhetoric; · • 
most actions include significant domestic 
exemptions 



. More Key EU Players 

• UK: removal of coal subsidies; strong on 
developing country ac~ion; often U.S. ally in 
EU council · 

. • · Italy: little domestic action on issue; 
• opposed to N orthem Europe's "too­
aggressive" approach; generally supportive 
of JI • 



Still more on the EU 
-

• Denmark: the green end of the spectrum; 
opposes JI; opposes developing country 
• action at this time; rhetoric very strong 

• .France: with high reliance on nuclear,. has 
low per capita emissions; relatively ·, _ 
unengaged in AGBM debate. 



, 

JUSCANZ 

• Australia: heavy coal/industry lobby strongly 
opposed to action; proposes _differentiated 
commitments to reduce target; favors market _ 
mechanisms 

• J~pan: host_ of COP-3 (in Kyoto); favors 
differentiation; opposes JI, emissions trading 

• ·_ Mexico: Only developing country member of 
JUSCANZ; relatively silent in AGBM, emissions · - • 
growth projected to nearly double by 2010 



More on JUSCANZ 
• Canada:· .domestic process makes ·policymaking 

difficult; high emissions growth projected, favors 
JI, emissions trading 

. -

-·• New ·zealand:·_ closest to US in approach to next 
steps; emissions largely from logging, methane · 

• fr9m sheep. 

• Norway: along-with Switzerland and Iceland are 
in favor of-European style targets; Norway is 
strong proponent of JI, and also of differentiated 
commitments , -



JUSCANZ Emissions in 2010: 
USDOE - ORI/McGraw Hill Projections 

- Australia +58 Canada +32 · · 

Japan +35 Mexico · +68 
New Zealand • +33 --Norway +18 
Switzerland +8 USA +24 

IDS·CANZ: • Acronym stands-for Japan, !Znited . 
- States, Canada, Australia, New .Zealand; includes - - - - -

all non-EU OECD members • 



. . 

NIS/Eastem Europe 

• Russia: Supports JI/trading; favors ( as do all in 
this group) ''flexibility''· for meeting targets; has 

I . • 

protocol proposal combining flat targets with 
.· differentiated connnitment-

_• Eastern Europeans:-positions often taken on the 
• · b~sis of their impact on future membership in the • 

EU; favor trading; favor flexibility. 

• Total emissions in .this group projected to decrease 
by about 10% by 2010 



Big Developing Countries 

• China: Plays the leading developing country · 
role in AGB¥ process; adamantly opposes 
new commitments at Kyoto; ·publicly· opposes 
JI; world's second largest emitter (after U.S.) . 

• India: only erratically a player in AGBM; no • 
. consistent position; has in past been ( along . · 
with China) a key spokesperson for developing • 

.-• -countries 



· Big.Developing Countries 

• Brazil: Only JI opponent in South An1erica; exerts 
enormous -influence _ in southern hemisphere,- -

_ : position often driven by individuals ·-- current 
• -head of delegation is from space agency and has 

technical focus/ orientation • 

• DOE/ORI-McGraw Hill 2010 Emissions -
Projections (percent : growth) 

- China 134% 

-· ·India 140% 

/ 



·oPEC 
., 

• Fearful_ of substantial reductions in global oil consumption 
with mitigation efforts. 

• . Does not believe science has ·demonstrated climate change 
is a ·credible problem. 

• Uses _pr_ocedural maneuvers to block progress in AGBM 
. - Currently holding up resolution on ."Rules of Procedure", 

including how _final legal agreement is to be adopted. 

• Seeks "compensation" for any economic losses associated · 
with emissions reductions. 

• With more than 20 countries ih the group, exerts 
considerable influence during debate. • 



. . 

· · .. Other Developing Countries 

~ Largely silent during negotiations 

• . • Climate change concerns are low domestic 
I 

• . . priorities compared to economic growth 
. . 

health . and regional stability 

• . Principle focus .in negotiations is to obtain · 
preferential transfer of technology and . . 
additi9nal financial development assistance _ 



Alliance of Small Island States 
. (AOSIS) 

• Colllposed of more than 35 island countries 
and countries with low lying coastal areas. 

\ . 

• Provides "left" end to OPEC's right 

• First group to table a protocol proposal; it 
calls for a 20%· reduction ·of CO2 emissions 

. below their 1990 levels by 2000 by 
. developed country Parties 



. . , 

. Negotiating Blocs· 
. . 

• JUSCANZ .(nori.-EU OECD 
countries) , •. • 

• EU 

• Eastern Europe/Countries in 
Transition 

' ' • 

• Large developing countries . 
• (China, India,·Brazil) 

• AOSIS . 

• OPEC . 
. . 

• qther developing countries 

. 
' 



. . . 

' . . Next Steps to the Future··. 
. . . . 

.. • • First meeting of the Conference of the . 
Parties: COP-I ,-Berlin: A call to action 

-• The Berli_n Mandate 
.. - ·Policies and measures 

--QELROs -

• . - -Developing countries • 

-· Timing __ _ 

• The Ad Hoc Group on the Berlin Mandate · 
. (AGBM) -



"' - . -

The Future 
. . . 

-•- Who cuts the deal? .-

• New inputs 
• The long term· . • 

- Environment 

- Politics 

--Negotiations 
-



Calendar 

• • April 1 -- Due date for any additional 
proposals to meet ''six month rule'' · 

. . 

• July 28-August 7: AGBM 7 (Bonn) 

• October 20 - 31: AGBM 8 (Germany? · 
TBA) 

• December l-·12: COP~3 (Kyoto,· Japan) 

-- - - -



· WE NEED HELP 

·• Presentation of·us positions .· • 

• Persuasion to U.S. view . 

• Reporting on host government· 
' . 

• concerns/ideas 
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STORM WARNINGS 
RATTLE INSURERS 
Global warming may lead to violent . 
weather-and hefty insurance claims­
resulting in calls f or government action 

Bette Hileman 
C&EN Washington 

0 n April 1, a blizzard roared through 
the Northeast, dumping nearly 
three feet of snow from New Jersey 

to Massachusetts, shutting down airports, 
closing schools, and knocking out electric­
ity to hundreds of thousands of people. 
TI1e 24 inches of snow that fell on Boston 
was a record for April. Winds reached 70 
mph, and the atmosphere was so unstable 
it spawned frequent thunderstorms. A 
week later, another spring blizzard buried 
parts of the north central U.S., exacerbat­
ing already miserable conditions brought 
on by huge snowmelt. 

blizzards and heavy rainstorms-has 
jumped about 20%. u st year, the nation 
as a whole experienced its fifth wettest 
period since records began to be kept in 
1895, and in January, for the third con­
secutive year, the West Coast was hit 
with severe flooding. 

Recently, only a few areas of the country 
have escaped 100-year events-weather 
events so rare in the past that they oc­
curred only once in 100 years. Precipi­
tation is so much more extreme that the 
statistics for 100-year events "in many 
parts of the country are no longer reli­
able," says Thomas R. Karl, director of the 
National Clinlatic Data Center at the Na­
tional Oceanic & Atmospheric Administrn­
tion (NOM). 

Another measure of the increase in ex­
treme weatl1er events is the rising tide of 
insurance claims around the world. In 
constant dollars and using the 1960s as the 
baseline, annual economic losses from nat­
ural catastrophic events worldwide in the 

past decade have risen eight times, and in­
sured losses 15 times, says Munich Rein­
surance in a new report. (Reinsurance 
companies are those that provide insur­
ance covernge for insurance companies 
around the world.) About 600 natural di­
sasters-more than half of them storms or 
floods-caused economic losses of $60 bil­
lion in 1996 and cost the insurance indus­
try $9 billion. 

Many reinsurance industry leaders in 
Europe and Japan and one in the U.S. 
have decided that their rising costs prob­
ably result from human-induced climate 
change as well as from the increased 
concentration of populations in cities 
and on coastlines. They have been very 
active at United Nations meetings on cli­
mate change to try to persuade the inter­
national community to establish limits on 
greenhouse gases. They believe that if 
nothing is done, the insurance industry 
worldwide could well collapse, and oth­
er sectors of the economy could be jeop­
ardized on a global scale as well. 

"Global climatic change is probably 
the single most important issue facing 
the world today," insists Kaj AhJmann, 
president of Employers Reinsurance 
Corp. in Overland Park, Kan. " If we 
don't do something about the climatic 
changes on a global level, we will see 
some changes that will alter the lifestyle 
of our children and grandchildren," he 
adds. "Global clinlate change is here. It is 
happening right now." It certainly has a 
major impact on the reinsurance busi­
ness, he says. 

Extreme weather events like this­
many of them far more damaging-have 
become increasingly frequent in many 
countries over the past six years. At the 
same tin1e, global warming research is 
giving more indications-although cer­
tainly not proof-that highly volatile 
weather patterns are one of the conse­
quences of rising atmospheric concentra­
tions of greenhouse gases. 

Despite this, the U.S. appears to be 
backing away from the idea of supporting 
the development of a strong treaty that 
might eventually control greenhouse gas­
es. "I am concerned that the Administra­
tion may support the most minimal ap­
proach it can get away with politically and 
sneak through Congress without too 
much complaint," says Daniel A. Lashof, 
senior scientist at the Washington, D.C.­
based Natural Resources Defense Council. 

Most of the U.S. has experienced increased 
precipitation over the past century 

The Administration, however, has tak­
en a number of other steps that may help 
slow down climate change, or help soci­
ety prepare for and adapt to the severe 
weather events that do occur. The most 
recent step is the formation of a White 
House task force to communicate glo­
bal warming issues to Congress and the 
public. 

Since 1990, the area of the U.S. affect­
ed by extreme precipitation events-
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Billion-dollar U.S. weather 
disasters in 1996 
Southern Plains Severe Drought. Fall 
1995 through summer 1996. More 
than $4 billion estimated damage. 

Blizzard of 1996-in Appalachians, 
Mid-Atlantic , and Northeast-Fol­
lowed by Flooding. January 1996. 
$3 billion estimated damage; 187 
deaths. 

Pacific Northwest Severe Flooding. 
February 1996. $1 billion estimated 
damage; 9 deaths. 

Hurricane Fran. September 1996. At 
least $5 billion damage; 36 deaths. 

West Coast Flooding. December 
1996-January 1997. $2 billion to $3 
billion estimated damage; 36 deaths. 

Source: :-lational Oceanic & Atmospheric Adminis­
tr.1.tion 

"If we do not take strong measures to 
control greenhouse gases within the next 
century, we can expect temperatures and 
other climatic conditions F.arth has not ex­
perienced in over l million years," says 
Gerhard Berz, head of the geoscientific re­
search group at Munich Reinsurance. "We 
will be confronted with a massive increase 
in extreme meteorological events that will 
frequently result in catastrophes because 
society will no longer be able to adapt 
quickly enough. Therefore, wait-and-see 
tactics could prove extremely costly." 

Similarly. some government leaders 
have come to believe that rising levels of 
greenhouse gases have already caused, or 
eventually will cause, a more extreme cli­
mate and other adverse global changes. 
1l1e intensification of the natural green­
house effect could lead to "widespread, 
uncontrolled harmful global change," says 
Sen. John H. Chafee (R-R.I.), chairman of 
the Environment & Public Works Commit­
tee. He is particularly concerned that man­
made emissions of carbon dioxide could 
upset the "natural pattemlike flow of oce­
anic currents" that influence the climate 
in many parts of the world dependent on 
stable ocean currents. 

For this reason, and because of the con­
clusions of the 1995 report of the UN Inter­
governmental Panel on Climate Change­
that human beings have already had a 
discernible effect on climate-Chafee ad­
vocates a global treaty to reduce green­
house gas emissions. Many European lead­
ers share h.is view. At the last negotiating 
session on climate change in Bonn, the Eu-

ropean Union proposed that greenhouse 
gas emissions be reduced 15% from 1990 
levels by 2010. 

But the Clinton Administration, al­
though it basically shares these views, 
seems to be waffling on the issue. It an­
nounced last July that it would push for 
specific targets and timetables in a treaty 
to limit greenhouse gas emissions. But 
with only two negotiating sessions left be­
fore the final meeting in Kyoto in Decem­
ber-where a treaty will be negotiated at a 
climate summit-the U.S. still has not pro­
posed specific targets or timetables. It ap­
parently does not plan to do so until a few 
weeks before the Kyoto meeting. 

Slow action in one arena does not 
mean the U.S. is not taking steps to pro­
tect its citizens from severe weather 
events. The U.S. government is taking its 
cues from analyses of 20th-century data by 
Karl, who finds that annual precipitation 
has increased 6% since 1900-about equal 
to one-half the yearly discharge of the Mis­
sissippi River. Annual precipitation in the 
cold season (October-April) has risen 8% 
and in the warm season (May-September), 
4%. At the same time, the proportion of 

• precipitation falling in extreme events­
more than 2 inches of rain in 24 hours­
has risen while the proportion coming in 
gentle showers-less than one inch in 24 
hours-has declined. 

Australia, Canada, Mexico, and South 
Africa show sin1ilar precipitation trends, 
Karl says. Only China and Russia show 
no change-but for Russia, the data are 
scant; and for China, data for the 1990s 
have not been analyzed. 

Over th.is century, drougl1t indexes for 
the U.S. indicate no overall systematic 
trend. But "during the past few decades, 
there has been a tendency for a greater 
portion of the country to be either in a se­
vere drought or severe moisture excess," 
Karl says. Between 1%0 and 1995, both 
the frequency and intensity of hurricanes 
that make lanclfall in the U.S. were relative­
ly low, compared with the peaks that oc­
curred in the 1940s and 1950s. However, 
1995 and 1996 brought hurricanes that 
were the strongest, or tied for the stron­
gest, of the century. 

The clin1atic data for the U.S. over the 
century is quite consistent with the pro­
jections of global climate models for ris­
ing levels .of greenhouse gases, Karl ex­
plains. Models project that precipitation 
would increase, especially during the 
cold season; more of the warm season 
rainfall would come in heavy convective 
storms-showers or thunderstorms­
rather than gentler, longer lasting rainfall; 

droughts would be more severe and 
longer lasting; and if other factors stayed 
constant, the frequency and/or severity 
of hurricanes would increase. 

Karl fold€d all the clin1ate changes 
that have occurred together into an in­
dex and compared it statistically with the 
changes that are expected with global 
warming. Th.is superimposition led hin1 
to conclude that there is only about a 
l-in-20 probability that the changes in cli­
mate seen during the 20th century could 
be explained by natural variation alone. 

"But it is unlikely that all the changes in 
din1ate we have seen result from rising 
levels of greenhouse gases," Karl says. Nat­
ural variations of clin1ate are caused by 
changes in ocean circulation that affect air 
temperatures, feedback from changes in 
land surface (snow cover and plant cover), 
volcanic eruptions, and variations in solar 
radiation. However, ocean circulation and 
land cover are not independent variables. 
They, too, are affected by rising levels of 
greenhouse gases. 

In contrast, John M. Wallace, professor 
of atmospheric science at the University of 
Washington says the extreme weather 
events seen recently may be simply natu­
ral variability. "The climate system has ex­
hibited huge nantral variability over the 
millennia," he explains. "It just goes 
against my intuition to believe that the sys­
tem would be so sensitive that the small 
amount of [global average] warming (1 °F] 
seen over the century would be responsi­
ble for the large increase in extreme 
weather events," he says. The global in­
crease in rainfall could well result from the 
1 °F increase in temperan1res, he notes. 
But air pollution may be responsible for 
the fact that a greater proportion is com­
ing in heavy downpours. 

Increases in precipitation and drought 
are inevitable in a wanner world, ex­
plains evin E. Trenberth, head of the 
clin1ate analysis section at the National 
Center for Atmospheric Research in 
Boulder. According to the laws of phys­
ics, the increase in greenhouse gases 
makes more heat available to the clin1ate 
system. "Some of that heat goes into rais­
ing temperatures, some of it goes into 
evaporating moisture," he explains. As a 
result, there is more moisture in the at­
mosphere to get rained out. And, inevita­
bly, in a warmer world when it doesn't 
rain for some time, the land dries out 
faster and drought is more severe. 

Hurricanes capture peoples' imagina­
tions and lead them to believe that green­
house gases are having an effect on cli­
mate. But rising levels of greenhouse gases 
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could have two opposing effects on huni­
canes, Trenberth says. Hurricanes feed 
upon the energy that comes from the 
ocean. With the higher sea temperatures 
associated with global warming, the area 
of ocean that would be warm enough to 
spawn hunicanes would be larger. 

At the same time, higher levels of 
greenhouse gases, which produce more 
heating above F.arth's surface than at the 
surface, would give the atmosphere 
more stability. A more stable atmosphere 
would be less likely to produce hurri­
canes. As a result, "we do not have a 
clear understanding of how [the frequen­
cy and severity of) hurricanes are going 
to change," Trenberth says. 

Another problem is that if global 
wanning does affect the frequency or in­
tensity of hunicanes, the trend would be 
very hard to detect because hurricanes 
show an enormous natural variability. 
"Almost any trend you find will not be 
significant," Trenberth insists. 

Researchers are now beginning to use 
special modeling techniques to project 
greenhouse-gas-induced climate changes 
in much smaller regions than past mod­
els could handle. Because these new 
techniques better represent storms and 
circulation, this research could cast light 
on the question of whether greenhouse 
gases are having an effect on weather ex­
tremes, particularly on rainfall. 

Traditional global climate models, 
called general circulation models, project 
changes with rising levels of greenhouse 
gases for large areas of Earth-squares 
generally 350 miles on a side. Such mod­
els are not useful for projecting the cli­
mate of much smaller regions like New 
-york's and Pennsylvania's Susquehanna 
Valley, for example. 

For smaller regions, Eric J. Barron, di­
rector of the F.arth System Science Cen­
ter at Pennsylvania State University, uses 
a modeling technique called "nesting." It 
involves embedc;ling a high-resolution, 
limited-area climate model into a global­
scale general circulation model. 

The nesting method is an improve­
ment over using general circulation mod­
els alone because it describes the physics 
of precipitation better and includes the 
topography, Barron explains. With nest­
ing, model results closely simulate the 
observed precipitation and water flow in 
small regions over past years, he says. 

Barron used the nesting technique to 
project what the precipitation for a num­
ber of regions of the U.S. would be if 
carbon dioxide levels rose to 560 ppm, or 
about two times the preindustrial level. 
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Since 1960, the number of weather-related great 
natural catastrophes has increased worldwide 
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(The current level is about 360 ppm, and 
without curbs on greenhouse gases, carbon 

• dioxide levels are expected to rise to 560 
ppm sometime between 2050 and 2100.) 
He found that precipitation in the north­
eastern U.S. in winter would rise from its 
current average of 1 to 2 mm per day to 2 
to 4 mm per day, and that the southwest­
ern U.S. would be substantially drier. 

Robert G. Crane, professor of geogra­
phy at Penn State, used a set of mathemat­
ical expressions along with circulation and 
humidity results from a general circulation 
model to project precipitation for the Sus­
quehanna River Basin. When he raised 
carbon dioxide levels to 560 ppm in his 
model , he found that precipitation in 
spring and summer would rise 32% over 
current levels. "Such increases would 
have dramatic effects on river flow, on val­
ley communities, and on the Chesapeake 
Bay," he says. 

Although Barron's and Crane's meth­
ods are different, they reinforce each 
other and have a great potential for help­
ing develop policy responses to global 
wanning, Barron says. 

The U.S. government is not yet re­
sponding to the global warming issue as if 
it were a crisis- as many reinsurance com­
panies advocate. But it is taking steps that 
eventually could lead to a reduction in 
greenhouse gases, and, possibly, the miti­
gation of severe weather events. 

The Environmental Protection Agency 
and Democratic members of Congress 
are pushing for a change in the tax code 
that would require employers to offer 
cash in lieu of free parking. In large cit­
ies, this might induce more people to 
take public transportation, thereby re­
ducing carbon dioxide emissions. 

The bill the Administration is crafting 
on electricity deregulation will undoubt­
edly include some mandates for renew­
able energy, which will reduce green­
house gases. And the proposed fiscal 
1998 budget of $699 million for research 
on energy efficiency and renewable ener­
gy at the Department of Energy is an in­
crease of 20% over the 1997 level. A 
number of new ways to generate energy 
without producing much carbon dioxide 
will likely come from this research. 

The Clinton Administration has start­
ed an outreach effort to lay the ground­
work for convincing the Senate to even­
tually approve a climate-change treaty. A 
few weeks ago, it set up a White House 
Climate Change Task Force to communi­
cate global wanning science and policy 
options to Congress and to the many 
constituency groups that have a stake in 
the issue. The task force will have a staff 
of six and will report jointly to the White 
House's Council on Environmental Qual­
ity and National Economic Council. 

. "We're working with a variety of con­
stituency groups, and Congress, and the 
public to make sure that the domestic 
implications of the issue are under­
stood," says task force member Tom 
Peterson, a representative from EPA who 
until recently was on a Brookings legis­
lative fellowship with Sen. Joseph I. 
Lleberman (D-Conn.). "We also want to 
make sure that the concerns, ideas, and 
needs of these groups are adequately 
considered in the policy process. We are 
trying to involve Congress as much as we 
can" in developing policy. 

Most members of Congress now are 
fairly indifferent to climate-change issues. 
House Science Committee and Senate En-
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Worldwide economic losses from great natural 
catastrophes have escalated since the mid-1970s 
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vironment & Public Works Committee 
staff say the vast majority of the members 
of Congress have not focused on climate 
change at all and have little knowledge of 
the subject. Only a very small fraction are 
actively working for initiatives that might 
eventually reduce greenhouse gases. 

Several other new or ongoing govern­
ment initiatives might help society pre­
pare for or adapt to extreme weather 
events. On Feb. 20, Franklin D. Raines, 
director of the Office of Management & 
Budget, and Kathleen A. McGinty, chair­
man of the Council on Environmental 
Quality, issued a policy that aims to re­
duce the risk of future flooding. 

In the past, the response to flooding 
has been to rebuild levees and hand out 
relief checks that are often used to re­
build structures on their original flood­
plain locations. When considering levee 
repair, the policy says, the relevant agen­
cies should factor in design modifications 
that would reduce future flood damages. 
And agencies should consider "buyout" 
of properties on flood plains, rather than 
providing money to rebuild structures. 

William H. Hooke of the Office of Oce­
anic & Atmospheric Research at NOAA is 
coordinating a similar response to natural 
disasters from extreme weather and other 
causes. He chairs the White House Nation­
al Science & Technology Council's Sub­
committee for Natural Disaster Reduction. 
This is a 10-year-old interagency research 
program on measures communities can 
take to guard against damage from natural 
disasters. Under the committee's direc­
tion, federal agencies are trying to put to­
gether a package of initiatives to minimize 
impacts. 

Because carbon dioxide has such a 
long atmospheric lifetime, it may take 100 
years for people to see the results of re­
ducing greenhouse gas emissions, Hooke 
says. But if governments try to make every 
community more resilient-for example, 
by denying federal flood insurance for 
new buildings on flood plains-''the pay­
off is very much up front," he says. (Resi­
dences on flood plains are generally in­
sured by the federal government; business­
es, by private insurers.) 

In contrast, the government has taken 
some actions that may make it more dif­
ficult for people to prepare for extreme 
weather events. The National Weather 
Service (NWS) has a $27.5 million short­
fall in its operating budget for fiscal 1997 
because of various rescissions and addi­
tions that were made to that budget. 

To make up the deficit, NWS will lay 
off up to 200 employees, including some 
at the National Hunicane Center in Miami; 
cancel service contracts for weather radio 
transmitters; reduce training for meteorol­
ogists; and cancel the public toll-free 
phone numbers for weather information. 
Unrepairable operational equipment will 
not be replaced during this fiscal year. 
These steps may impede NWS's ability to 
predict storms, hunicanes, and other po­
tential disasters. If Congress approves the 
fiscal 1998 budget request without sub­
stantial cuts, some of these steps will be 
reversed next year, but some will be per­
manent. A citizens group called Americans 
United is trying to reverse these cutbacks 
in NWS services. 

Because of its concern over the rising 
number of extreme weather events, two 
years ago the reinsurance and insurance 

industry established a program to fund 
research to help predict the risks of hur­
ricanes and windstorms. The program, 
called the Risk Prediction Initiative (RPI), 
is administered by the Atlantic Global 
Change Institute, which is located in the 
Bermuda Biological Station for Research. 

Funding for RPI, at about $3 million 
annually, is supplied by 13 global reinsur­
ance and insurance companies based in 
Europe, Bermuda, and the U.S. Most of 
this money is used to finance research by 
independent scientists. 

RPI is attempting to address one central 
question: Is the record of past weather 
events no longer a guide to the future? 
Traditionally, insurers have determined 
the probability of natural catastrophes by 
assessing their historical monetary losses 
from similar events. But if human activities 
are perturbing global climate, monetary 
losses from past events may no longer be 
sufficient for predicting future costs. 

RPI also aims to enhance communica­
tion between scientists and insurers. It 
convenes meetings attended by insur­
ance experts and climate scientists from 
around the world. 

Last July, 47 reinsurance and insurance 
companies created a position paper that 
they presented to the UN. Called the UN 
Environment Program Insurance Initiative, 
it "insists" that international negotiations 
"achieve early substantial reductions in 
greenhouse gases." The paper further con­
cludes that "man-made climate change" 
will increase the likelihood of extreme 
weather events and that "such effects car­
ry the risk of dramatically increased prop­
erty damage." So far, only one U.S. firm, 
Employers Reinsurance Corp., has signed 
the position paper. 

For self-preservation reasons, many re­
insurance and insurance companies are 
willing to go out on a limb, insisting on 
near-tenn action before the costs of not tak­
ing action can be quantified. Most scientists, 
on the other hand, express much less cer­
tainty about the risks of climate change. 

"One of the things we face is that the 
traditional scientific community is looking 
for high levels of certainty," says Michael 
C. MacCracken, head of the U.S. Global 
Change Research Program. But the insur­
ance community doesn't usually wait until 
it has 20-to-1 odds on something before it 
makes a ·decision, he explains. The indus­
try is used to making decisions based on 
more subtle trends-small changes in risk. 
"This whole issue of decision-making un­
der uncertainty is a very challenging one 
for the scientific community to interface 
with," he says .◄ 
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The Role of Technology Policies in Limiting Greenhouse Gas Emi~ions 

"Economics studies have found that there are many potential policies to reduce greenhouse gas 
emissions for which the total benefits outweigh the total costs. For the United States in particular, 
sound economic analysis shows that there are policy options that would slow climate change without 
harming American living standards, and these measures may in fact improve U.S. productivity in the 
long run." 

The Economists' Statement on Climate Change, Feb. 13, 1997 (signed by more than 
2,400 economists, including eight Nobel Laureates) 

A strategy to accelerate the diffusion of existing technologies and the research, development and 
deployment of more advanced technologies is a critical component of any U.S. policy to stabilize 
greenhouse gas emissions. Any emissions control program - without such a technology strategy 
- would result in higher prices for carbon allowances than would otherwise be the case. Analysis 
suggests than an accelerated technology effort has a large potential for bringing down this price, and 
thus the cost to the economy. 

In addition to major studies in the early 1990s1
, forthcoming analysis by five leading National 

Laboratories finds that a large potential remains for reducing U.S. energy consumption and 
greenhouse gas emissions while meeting the full energy needs of U.S. businesses and families. In the 
long term, stabilizing concentrations at even twice pre-industrial levels, which will likely still have 
severe national and global environmental impact, poses an unprecedented challenge that can only be 
met with superior technology brought about by aggressive diffusion and significantly higher levels of 
R&D. 

Two types of technology provide significant opportunities to reduce greenhouse gas emissions in the 
near- to mid-termwhile providing our full energy needs. First, energy-efficient technologies are 
currently underutilized in all sectors of the economy. These technologies allow us to do more while 
consuming less energy and reducing pollution. Through increased energy efficiency, we c~ maintain 
GDP growth while cutting energy usage and associated greenhouse gas and other air pollution. 
Second, a variety of low- and zero-carbon technologies, such as solar, wind and biomass power, 
advanced industrial processes and highly efficient fuel cells, are becoming increasingly competitive. 
These technologies can supply energy or produce energy services with little or no carbon emissions, 
allowing us to further sever the link between GDP and greenhouse gas emissions and other air 
pollution. Working together, energy efficiency and low-to-zero carbon technologies provide the 
means of sustaining economic growth while meeting medium- and long-term limits on greenhouse 
gas emissions. In the longer term, greater technology opportunities exist - including a variety of 
advanced low-to-zero carbon technologies and carbon sequestration. 

In addition to reducing greenhouse gas emissions, these technologies provide other benefits to the 
nation that have long been the basis of national policy, including: achieving major reductions in 
criteria air pollutants, decreasing dependence on foreign oil, increasing productivity of domestic 

1 See National Academy of Sciences, Poi icy Implications of Greenhouse Wannim: ( 1991) and Office 
of Technology Assessment. Chan~~ by De~: Steps to Re.duce Greenhouse Gases (1991). 
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industries, and promoting U.S. leadership in the large and growing international market for advanced 
technologies. Greater penetration of today's energy-efficient technologies can also enhance 
economic productivity through more efficient use of our energy resources. Shifting capital from 
energy expenditures to new investments elsewhere in the economy will help drive economic growth, 
employment and consumer income. 

A clear policy on limiting U.S. greenhouse gas emissions would help to focus attention on energy 
consumption and will provide important incentives for the diffusion of existing technologies and the 
development of even more advanced technologies. The technological response to past 
environmental policies, such as acid rain controls and the ban on CFCs, has been dramatic. In both 
cases, the actual cost of control has been substantially less than early projections. 

Unfortunately, even with a clearer market signal, the technology response to a greenhouse gas policy 
will continue to be restrained. A host of market barriers contribute to today's large energy efficiency 
gap- the significant underutilization of existing, cost-effective, energy-efficient technologies. Many 
federal programs, many of which were launched in the President's Climate Change Action Plan, are 
successfully overcoming market barriers to key energy-efficient technologies through partnerships 
with the private sector. These programs need to be fully supported, and additional initiatives need to 
be put in place to target the remaining barriers to the use of energy efficiency and low-to-zero carbon 
technologies. 

Additional barriers lead to systematic under investment in important research and development of 
new technologies. To achieve a sustainable emissions pathway through the year 2010 and beyond, 
there is an unavoidable need for advances in low-to-zero carbon energy technologies. As global 
population and energy demand continue to rise, technological advances provide the key to stabilizing 
global concentrations of greenhouse gases at safe levels without jeopardizing our quality of life. In 
order to stabilize greenhouse gas concentrations at safe levels, new technologies will have to reduce 
emissions by more than a factor of ten during the next few decades and be competitive enough to 
achieve deployment throughout the world. This need for major and continual advancements can only 
be met through a strong commitment to Federal RD&D. 

Existing Technologies Offer Significant Potential to Control Emissions 

There is clear evidence that the full potential of existing, profitable technologies is not being realized. 
Many of these energy-efficient technologies have relatively small market shares and low rates of 
technology diffusion. Their penetration is restrained because of a number of institutional, 
organizational, and other barriers that work against the diffusion of existing, energy-efficient 
technologies and the development of advanced technologies. Consumers and decision makers in 
business are often not aware of the availability of reliable, energy efficient equipment, nor the 
significant cost savings this equipment can offer. Even if they are aware, they may lack the 
information needed to make important investment decisions, or access to reasonable finance terms. 

A number of federal, voluntary programs are currently enhancing markets by overcoming the barriers 
to energy efficiency. The Administration's Climate Change Action Plan (CCAP) launched over 40 
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initiatives in 1993. Building on other DOE and EPA programs, the CCAP's goal was to return U.S. 
greenhouse gas emissions to 1990 levels by the year 2000. Despite large Congressional funding 
cuts,2 the CCAP programs are successfully overcoming market barriers and are currently expected to 
deliver approximately 70% of the emissions reductions originally projected. With continued support 
beyond the year 2000, these programs will significantly restrain growth in U.S. greenhouse gases 
through 2010 and beyond. Even at current funding levels, Administration projections indicate that 
these programs will eliminate 1/4 of total emissions growth through the year 2010, resulting in 
annual energy bill savings of approximately $30 billion (in 1995 dollars). A sustained commitment to 
these programs beyond the year 2000 is needed to achieve these results, and restored full funding of 
CCAP programs will further cut the growth in greenhouse gas emissions. Some examples of CCAP 
programs include: 

• DOE' s Rebuild America program and EPA' s Green Lights and ENERGY ST AR Buildings 
programs are demonstrating that many of the barriers to energy efficiency in the commercial 
buildings sector can be overcome. By providing valuable information (no subsidies are 
provided), these programs have formed over 2500 partnerships to improve energy efficiency 
in buildings. Partners can reduce their energy use by up to 40% through technology 
investments with annual rates of return of 20-50%. This potential is significant because total 
greenhouse gas emissions from energy use in commercial and industrial buildings is equal to 
all emissions from U.S. light duty vehicles. Program partners have already invested over $1 
billion dollars in energy efficiency improvements, and partners are saving over $280 million 
per year on their energy bills. 

• EPA and DOE's ENERGY STAR Consumer Labeling programs are removing barriers that 
consumers have faced in purchasing energy-efficient home products, such as heating and 
cooling equipment and appliances. The programs have already transformed a number of 
markets, including cutting the energy used by computers, monitors, and printers by 50% at 
virtually no incremental cost to the customer. Other energy-efficient technologies, such as 
heating and cooling equipment, do have higher initial price tags. The programs are providing 
important information to consumers through a national education campaign on the highly 
profitable opportunities that efficient equipment offers when energy bills are considered. 
Manufacturers of home products are partnering with the federal government and labeling 
their more efficient products with the Energy Star logo. Through 1996, this program has 
seen thousands of products labeled and billions of dollars invested in ENERGY ST AR products. 
Consumers are savings over $500 million per year on their energy bills. 

Because the CCAP' s focus on the year 2000 limited the options that were implemented, a longer 
term goal provides significant new ~pportunities to overcome remaining market barriers and develop 
key technologies. 

2 Total expenditures on CCAP programs in 1997 is $183 million, 40% million below the President's 
requested budget of $305 million. 
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Research, Development, and Deployment of Clean Technologies 

A strategy of continued diffusion of energy efficient and low-carbon technologies and accelerated 
development of key new low-carbon technologies during the next decade sets the stage for 
development and diffusion of a number of longer term low-to-zero carbon technologies that may 
begin to see limited penetration by 2010, but will have substantial impacts after 2010. The 
accelerated technology development effort must focus on four strategic thrusts: (1) clean power 
generation, (2) energy efficiency, (3) carbon sequestration accompanying a transition to a 
hydrogen-based economy, and (4) basic and very advanced research. Responding to the climate 
problem may require breakthroughs in all of these areas, and in any case the high-risk nature of R&D 
requires the pursuit of multiple pathways. 

Increasing the probability of achieving these desirable outcomes will require expanding the 
government's current R&D spending in these areas, which is roughly $1.3 billion per year. Also, the 
policies described in the previous section, including partnerships with industry, market pull 
deployment initiatives, and improved regulatory processes, will be required to ensure technological 
success and accelerated market penetration. The benefits could be enormous. A 1997 study by 
Pacific Northwest Laboratory found that developing and deploying advanced technologies over the 
next 15 to 30 years could substantially lower the cost to the U.S. and global economy of achieving 
major reductions in emissions of greenhouse gases. 

Clean Power Generation 
Natural gas technologies now set the benchmark for low cost, cleaner power generation. Further 
advances in natural gas turbines could yield overall energy conversion efficiencies of 60% or more in 
the next decade, double conventional plants. High temperature fuel-cells, such as molten carbonate 
and solid oxide, may have significant application in power generation with further R&D, promising 
high efficiency and low emissions. Molten carbonate fuel cells could eventually cut greenhouse gas 
emissions by as much as 50%. Continued advances in high efficiency coal power plants, such as 
integrated gasification combined cycle, could approach 5_0%, allowing some continued use of 
abundant U.S. coal even in a greenhouse gas constrained world while helping the U.S. realize 
domestic and global market opportunities for these superior technologies. 

While electricity from fossil fuels continue to become cleaner and cheaper, expanded R&D and 
deployment could make a number of renewable technologies competitive on purely economic 
grounds in the next two decades: wind power, PV, biomass power, solar thermal, and geothermal. 
In a greenhouse-gas constrained world, these zero-carbon emitting sources of power would be even 
more competitive. Royal/Dutch Shell projects these technologies to be the dominant global source 
of energy by the middle of the next century. 

Renewable technologies are becoming more economically competitive over time. Both wind and PV 
are experiencing a 20% cost reduction for every doubling of cumulative production. Photovoltaic 
(PV) cells, which convert sunlight into electricity, have dropped from 90 cents per kilowatt-hour in 
1980 to under 20 cents today while wind power has dropped from 25 cents per kWh to 5 cents. 
These cost reductions will continue to occur not just because of R&D, such as advances in thin film 
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PY, but also through economies of scale and improvements in manufacturing that come with 
increased production. A number of different PY technologies are being pursued, providing multiple 
opportunities for breakthroughs. Accelerated RD&D for wind could potentially have an impact on 
CO2 emissions in 2010. 

Finally, life extension of nuclear power plants could provide substantial carbon reductions, so 
technology R&D to provide safe and economic extension of at least some nuclear plants is a vital 
component of the technology strategy. 

Energy Efficiency 
Technology R&D in transportation is essential because the sector produces one third of U.S. CO2, 

and large reductions are unlikely without major regulatory changes or substantial technology 
advances. Also, two other major national problems - urban air pollution and dependence on 
foreign oil - stem largely from the transportation sector. The current federal strategy is to develop . . 

cars and trucks that are highly fuel-efficient as well as ones that run on fuels other than petroleum, . 
including natural gas, electricity, and biofuels (ethanol). An aggressive RD&D strategy could result 
in significant penetration of much more efficient vehicles and biofuels in the next two decades. 

The Partnership for a New Generation of Vehicle (PNGV) with the U.S. auto industry is pursuing 
multiple technology pathways for both advanced engines and energy storage. These vehicles could 
be commercially available just prior to 2010 and be 3 times more efficient than today's - providing 
large potential to reduce greenhouse gas emissions. In the slightly longer term, vehicles powered by 
proton exchange membrane (PEM) fuel cells have perhaps the greatest long-term potential for 
reducing transportation CO2. To ensure that the R&D leads to commercially viable vehicles, a 
number of programs are needed to guarantee that the infrastructure is available to support vehicles 
that run on non-traditional fuels. 

Federal RD&D into buildings technologies has been remarkably successful. Consider just five 
technologies developed or advanced by the national laboratories in the past two decades at a cost of 
roughly $40 million - building design software and advanced lighting, windows, oil burners, and 
refrigerator compressors. These have provided cumulative net savings of more than $28 billion to 
consumers and businesses, exceeding the $8 billion spent on all energy efficiency R&D since 1978. 
They now provide 16 million metric tons of annual CO2 savings. 

Continued RD&D in the buildings sector is likely to prove just as cost-effective. Key near-term 
technologies include improvements in lighting, superwindows, advanced design software, 
high-efficiency appliances, heat-pump water heaters, gas heat pumps, improved insulation and duct . 
systems, more efficient cooling including gas cooling. Longer term R&D could result in 
electrochromic glazings for windows, building-integrated PY systems, and building fuel cells, all of 
which could see some market share before 2010 and make a large impact in the following decade. 

The Industries of the Future visions and technology roadmaps identify the best R&:P opportunities 
for increasing energy efficiency and reducing emissions in the industrial sector while increasing 
productivity. These include advanced materials development, separation technology, catalysis, 
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bioprocessing, renewable feedstocks, sensors and controls, and industrial cogeneration. All of these 
industries hope to dramatically improve their environmental perfonnance while increasing their 
competitiveness. The pulp and paper industry, for example, sees the possibility of becoming a 
no-net-CO2 industry, through a combination of efficient use of energy and biomass cogeneration. 

Carbon Sequestration 
In addition to the portfolio of R&:Q options related to less CO2 intensive technologies for energy 
supply and use, capture and disposal of CO2 offers an additional a 
ltemative for reducing atmospheric concentrations of CO2. If major reductions in CO2 emissions are 
necessary, and global reliance on fossil fuels continues beyond the middle of the next century, then 
some fonn of CO2 sequestration will almost certainly be needed. A long-tenn R&D strategy would 
include demonstration of a number of sequestration options and research into their possible 
environmental impacts; converting CO2 into an industrial chemical feedstocks; other novel 
sequestration options, such as CO2 fixation by micro-algae; selectively penneable membranes for 
CO2 capture; processes for converting fossil fuels and biomass into CO2 and hydrogen; development 
of hydrogen infrastructure technology, including transportation and storage; and PEM fuel cells. 

Basic and Advanced Research 
A number of areas of basic research could prove crucial to responding to climate change, including 
biotechnology, fermentation microbiology, combustion research, polymer and ceramic science, 
process engineering, supercritical CO2, new materials synthesis, and nanotechnology. We need to 
better understand the underlying biochemistry of the bioconversion of carbon dioxide to methane or 
to other potential fuels and feedstocks. This new research includes the ability to sequence the 
genetic material of microorganisms and plants, to develop new molecular genetic engineering 
techniques, and to understand biophysical and biochemical pathways of photosynthesis. 

New and Expanded Efforts to Accelerate Diffusion and the Development of Clean 
Technologies 

New initiatives are currently being designed to take advantage of the many areas of opportunity. All 
initiatives described are very preliminary. 

Residential/Commercial Sectors 
• Split Incentives -An initiative to overcome the unique split incentive barriers of landlord/ 

tenant and builder/buyer relationships. In these cases, the people who make investment 
decisions (i.e., the builder of new buildings, or the landlord) do not pay the energy bills. 

• Energy Information-An initiative to empower consumers and businesses by providing 
better information is their monthly energy bills, including benchmark comparisons to efficient 
homes. 

• Advanced Buildings Technology Development -- Accelerated development of a portfolio of 
buildings technologies - such as fuel cells in buildings, reflective surfaces and materials, and 
advanced windows. 
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Industrial Sector 
• Acceleration of Industries of the Future -- The Industries of the Future process for the seven 

most energy intn~ive industries will be accelerated, resulting in successful development of 
new technologies sooner. These investments will be targeted on those elements of industry's 
Technology Road Maps which will have the greatest potential to reduce emissions . 

. , 

• Cogeneration and Biomass Gasification -~ The development of advanced industrial turbines 
and biomass gasification technologies will be accelerated to provide many industries with not 
only inexpensive electricity, but also a means to reduce fossil-based electricity generation. 

• Industrial Partnerships -- The federal government will work more aggressively with other 
major industries to achieve significant emissions reductions by 2010 . 

. Transportation 
• Accelerated PNGV Initiative -- The PNGV initiative will be expanded to accelerate the 

vehicle development and decrease the costs -making these vehicles even more attractive to 
consumers. 

• Light Truck Diesel R&D -- The light truck diesel R&D initiative will increase light truck fuel 
economy by 40% - cutting emissions from the fast-growing sport-utility vehicles, light truck 
and minivans market 

• Increased Ethanol Fuel R&D -- Increased ethanol R&D will accelerate commercial 
competitiveness of biofuels by supporting greater feedstock work and accelerating 
completion of production facilities - bringing ethanol costs down faster than anticipated. 

Cross-Cutting Opportunities 
• Financing for Energy Efficiency Investments - Programs to improve access to financing for 

energy efficiency investments. 

• "Set Aside" for Clean and Efficient Technologies - A new U.S. climate change policy 
would provide unique opportunities to provide further incentives to improve the penetration 
and innovation of energy efficiency and renewable technologies. For example, under a 
domestic trading system with a cap on greenhouse gas emissions, a reserve of allowances or a 
portion of auction revenues could be set aside to spur new R&D investment and production 
and use of energy efficiency and low-to-zero carbon technologies. 

• Business Accounting Practices - An initiative to work with businesses to develop new 
practices that more accurately reflect energy liabilities. 

• Government Procurement - An initiative to harness the combined purchasing power of all 
levels of government and provide large markets for efficient and clean technologies. efficient 
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Electric Utility Sector 
• Biomass Co-firing with Coal -- Biomass, particularly waste biomass, has been co-fired with 

coal for over 10 years. This initiative will continue technology development to allow greater 
fractions of biomass to be co-fired and sponsor technology demonstrations at coal plants and 
offer technical assistance to plant operators, suppliers, farmers and others. 

• Expanded Renewable Energy Technology Development and Deployment -- This initiative 
will expand technology development efforts on key renewable energy technologies such as 
photovoltiacs, wind and biomass while aggressively working with power companies, States 
and communities to accelerate their use. 

• CO2 Sequestration and Hydrogen Production -- This initiative would include demonstration 
of a number of sequestration options and research into their possible environmental impacts; 
converting CO2 into an industrial chemical feedstocks; and other other novel sequestration 
options - such as converting fossil fuels and biomass into CO2 and hydrogen. 
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THE NATURE & IMPLICATIONS OF ENVJRON1-\1ENTAL CHANGE .. "',__.,. 

T,ends in US. Climate during the Twentieth Century 2 
The last several decades of weather records for the United States reveal 
trends that are consistent with the specific expectations of greenhouse 
warming, although even were they to persist, these documented changes 
in the American record could not be taken as conclusive evidence for a 
global effect. 

A merica>s Water Supply: Status and Prospects for the Future 13 
Over 1300 gallons of freshwater are withdrawn each day for each per­
son living in America, counting direct and indirect uses such as irriga­
tion and the production of electric power. Although the U.S. has 
seemingly abundant supplies, the infrastructure of storage and deliv­
ery is growing old, while new factors, including the value ohvater left 
in the stream, now weigh heavily in apportioning it. 

P ast and Present Land Use and Land Cover in the USA 24 

In 1850, old growth trees still grew on nearly half of America; forest 
cover of all kinds reached a low point in about 1920, rising to 31 % 
today. Cropland now covers some 22% of the conterminous U.S., and 
urban development about 4%. Roughly half of our original wetlands 
have disappeared. Changes in how the land is used are closely coupled 
with other aspects of the environment. 
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