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T 'A muludlscxphnary m11111agency Workshop was convened by the U S Deparlment “Preface -
o ’ofEnergy(DOE)mWashmgton,DC June 29-30,1994. The goalof theworkshop ==~

. was to'define key policy issues related to global chmate change and the types of

s mformauon pertalmng fo these issues that decxsmn makers Would find most useful e

. The workshop was orgamzed by the Center for Global Envn'onmental Studles and W
~the Envn'onmental Sciences: D1v1s10n, both ‘of Oak Ridge National Laboratory -
~(ORNL), in cooperanon w1th a steenng comrmttee composed of’ the followmg «

- members: . ~ B - L r r

S e ‘:SumnerBarr .
Lo LosAlamosNauonalLaboratory
o " Don Wuebbles . R . : B
" Lawrence Livermote Nauonal Laboratory R Y T
_Leonard Newman =~ ST o
"~ Brookhaven Natronal Laboratory
Gerry Stokes - -
) < Pacific Northwest Laboratory
*RuthReck S
-+ -Argonne Natlonal Laboratory
. John Vitko, Jr.
- Sandia Nauonal Laboratory
'Nancy Brown : ,
Lawrence Berkeley Laboratory

Several presentanons were made 10 onent the parnc1pants and o glve them a.
- common experlence base fnom wlnch tostart then' dlscussmns Those presentatxons
: were - . , . - o

E kWelcome and Integrated Assessment Status
“- Howard Gruenspecht e :
" Director; Economic Analysxs and Competmon
o - US. DepartmentofEnergy ) -
B Usable Assessments - :
"~ William C. Clark - ’ .
~ JobnF. Kennedy School of Government s
R R HarvardUmversny e
e ’Integrated AssessmentPlans and Challenges L
. John C. Houghton -
" Office of Health and Envnronmental Research
< - US: Department of Energy T
* Characterizing Key Pohcy Issues for Integrated Assessment o
- thgmxaH Dale .-~ = S ‘
S OaledgeNanonalLaboratory:fr SRPENE
© PaulN.Leiby
Co OakadgeNatlonalLaboratory DO LT e :
f RobertV ONeill -~ = R s ST
L Oakadge National Laboratory,, R T
- RobertS Turner : B
~OakRidge ] Natronal Laboratory s
Alan Sanstad - R
- Lawrence Berkeley Laboratory T
»D&VldG Streets - - :
Argonne Nanonal Laboratory




: To foster discussion, the v}orkshop participants were divided into breakout groups
-made up of members with. varied backgrounds and interests. These groups con-

ferred independently to identify and define what they considered to be the key

- global-change policy questions that should be addressed by integrated assessment.
- The moderators of these breakout groups were: : .

'Rick Bradley R
- U.S. Department of Energy
Nancy Brown S
- Lawrence Berkeley Laboratory
Hadi Dowlatabadi . -
~Camegie-Mellon University
Barry M:Lesht =~ - : :

-~ Argonne National Laboratory
‘Roberta B. Miller/Thomas M. Patris

S CESN
William P. Pennell =~~~
Pacific Northwest Laboratory

As tﬁe Vworksh‘op progressed, the leaders of the breakout groups gave periodic

reports on the discussions being held. In addition, an overnight newsletter summa-

tized the proceedings of the first day for the participants. After the main workshop

concluded, the steering committee gathered to review, critique, and focus what had

 transpired. This report summarizes the issues that the participants felt were critical
' in conducting integrated assessment of global climate change. : .

' On behalf of the Environmental Sciences Division and the Center for

Global and Environmental Studies of Oak Ridge National Laboratory,

. “I'would like to thank John Houghton of the U.S. Department of

~Energy’s Office of Health and Environmental Research, Environ-

- mental Sciences Division; members of the Stéering Committee; the

- speakers; discussion rapporteurs; and participants for their contribu-

- tions to this effort to understand the integrated-assessment process and

the rol¢ that it can play in investigating potential responses to global

- climate change. I would also like to thank Fred and Laura O Hara for

~ their outstanding work in producing the overnight newsletter, the
. executive summary, and the final report of the wotkshop.

Robert S. Tumer :

. ‘Environmental Sciences Division and the

' Center for Global Environmental Studie
Oak Ridge National Laboratory o
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" The workshop “Integrated Assess-

“ment: Characterizing Key Policy Is-
. riety of approaches with fundamentally
" ‘Washington, D.C., with more than 90
' participants. Introductory presenta--
tions explained the importance of inte-
grated assessment of global - climate
- change for the evaluation of potentml o
mitigation and adaptation strategies
and presented a framework for charac-.
terizing its key policy issues. The par- -
ticipants met in six discussion groups
before reconvening in plenary session -

sues.” was held June 28-29, 1994; in

to rev1ew thelr ﬁndmgs

The dxscussmn groups suggested and’
_analyzed literally hundreds of issues
about the process of integrated climate- - .
change assessment. After developing -
~ these ideas, combining similar . con-

- cepts, and ranking them by importance,
the- groups teported their findings; 77 - -

_specific issues were identified. The

- wortkshop steering committee analyzed

‘those issues to identify common con-
~-cemns and specific areas of signifi-
cance. The committee came to five
: 'maJor conclusxons

Process Counts. ,The most nnportant .
aspect of assessment is the process of -
- communication, review, stakeholder -

,:mvolvement, broadenmg of perspec- -
tives, balancing of needs, bartering of -

 support, discovery of common goals,

gradual understanding, and evolution- -

ary resolution that can occut, assess-
ment is not simply a neport

“backgrounds  of the stakeholdets
~and the decision makers. The
- process necessarily will-
- be._iterative and will -
~ use differ- o

'Multiple ‘Approaclt’os Are Neoded.

The assesstnent Process must use a va-

different assumptions, with a wide

‘range in focus, and with- defermg dev- .
els of analytical sophistication (from =
.~ back-of-the-envelope calculations to
- different kinds of end-to-end model-
-ing). Scenario effects across a range of -
~ indicators need to be compared, aug-
menting analyses that simply weigh a
limited number of economic and social
, ‘costs ‘against concomitant economic - -

d soc1a1 beneﬁts.

ces of global climate change will deter-

mine the most pressmg need for inte- -

' grated assessment in support of policy

_ decisions. Extreme events, such-as

droughts, ﬂoods and humcanes must.

- be included: in the assessment process
‘because of their hlgh v1sxb111ty a.nd

' crmcal effects on systems

" Context Is Important. The assess-
ment process ‘and its results must be

viewed in the context of the policy

issues at’ hand, ‘the broader social and

environmental policy issues facing the

* United States, the avallablhty of mfor- :

mation, and the experiences and .

Ej;eent_iv’e Summary

g Effects Dommate. Peteeii/ed ecologi- o
" cal, social, and economic consequen-

————




- ,ent approaches as it evolves A key to -
- success will be hiring people who can
-~ step across organizational and discipli-
" nary boundaries to. prov1de lines of -~ "’chmate change B
communication among the decision

o makers stakeholders and sclenust/as-

= ,cated to lay audlences :

’ The workshop partmpants found the ;
task of characterizing key policy issues -

: \ne"s, and motivating interests. The'
workshop made plain the tasks ahead-
for the integrated assessment of global ’

e ;Idenufy the dec1510n makers the

stakeholdexs and the assessment ‘

Uncertamty MustBeCharactenzed g
- 'The assessment process must allowall ~
k fpartmlpants to: develop eonf dence in -
- the process and to appreciate the uncer- .
- tainty inherent in its outcomes. Uncer-
~ _tainty must be considered ina
~ ‘meaningful way and clearly commum- S

0 v;Engage the pammpatmg groups in

" dialogue so they can understand
one another’s interests, needs, ca- *
pabilities, and pressures. - ;‘

® . Determnine (1) the information that

~-will satisfy those parties’ needs, in- -

. terests, and pressures and (2) the

_level of clarity or -certainty with

" which eachpartycansupply the

' mfonnatxon deslred.

difficult because of the complexityand = .~ o

~ global climate change: At the:same

. time, they were enthusiastic about the
‘wide range of policy issues discussed; .
the intensity of thought; and the con- o
. ceptof viewing assessment as anongo- - -
.. ing process of -analysis, synthesis, =
’commxmmatlon, and negotiation, The .
participants came to the fealization that e
*_there isno smgle right' way to perform, i
" integrated assessment. Instead, the as-
- this process and link appropriate as-
* . sessment approaches to the evaluation

" sessment process must respond to spe-

. cific _groups, each of which has a
’ ';umque set. of mformatwn needs val-

- ® Select andfor develop ‘the tools
situational nature -of the problem of :

needed for producmg thatmforma '
 tion.
LR Gather and analyze’da’ta; project
the outcome of alternative policy
- ‘scenarios; synthesize, compare,
and qualify results; and effecuvely

" communicate the companson to all

the parues concemed

’Ihe’ next steps needed are to flesh out

of spec1ﬁc policy actlons




- The workshop “Integrated Assess-
- ment: Characterizing Key Policy Is-
~‘sues,” held June 28-29, 1994, brought
~* together more than 90 participants .-
* from academia, the federal govern- -
ment, mdusu'y and the reseamh com- -
- munity. Participation was heavily -
. wetghted towatd researchers who deal .
~ with the analysxs of envnonmental=~ g
) , . affect such measures ofsoctetyasoost, P
- of production and labor productivity? - ..
' How will global warming affect the =~ -

- problems

"Ihe prexmse of the workshop was. set;
forth at the beginning of the two days o
' -Heretofore, scientific analyses of
- global climate change have been inter-
. preted. different ways, preeemeal and;
* without much: context, leavmg the sig-

; ,mficance of those analyses open to

"~ ‘various representations. Indeed, some "
- findings have been contradictory: re-
. searchers have come down on: both;\‘ L
" sides of the questlons of whether the
- Earth’s chmate is actually watming,
_whether any warming might be caused -
.- by humans’ activities or isjustapartof
- anatural cycle of heating and cooling,
- and whether the infiision of carbon di-
~oxide and other greenhouse gases into
. the air might srgmﬁcantly change the - -
- thermodynamic characteristics of the
‘atmosphere Moneover some avenues“,

" of “inquiry" and-‘concém ‘have: proved

- unfounded. These circumstances have -
. led'some within the pohcy community
* 10 question the meaningfulness of the
~ concern about global chmate change T e
: B and attendant political processes; na-
tional s sovereignties; hbuman tights; and . -

In addmon, constderauon of the effects - R
—mtemauonal,mterethmc andmtergen-_ S

~ . of global climate change has generallyl
~*been limited to the large- -scale effects
- on environmental ‘and-economic sys- -
““-tems: the net productivity of -the
" oceans, the response of trees and for- -
" ests to carbon dioxide fertilization and
_ climate change, methane productionby
~ thawed tundra, -and macroeconomic
. considerations of the { gross wotldprod :
" uct. Little effort has been- made to ex-
tend. the ‘consideration of global -
- warming to human society and its in-
- teraction with the environment. Forex-
~ample, it is important to consider such ~
‘ ;quesuons as, What will be the effects

;v"ofchmate change onhmnanhealth, on
" “the spread of communicable diseases,
*_on the dairy and meat supply system, - s

:onfoodandothereashcmps andon. - -

" the demand for - electncxty and other -

~ energy sources? How will the costs of

: adaptmgtowannerchmatesbedtstnb— ,
" uted among the peoples of the world? =
How will. those costs accumulate and <

» ntroduction

costofhvmg mmdustnahzed ~couti= ' SRS
tries or the economic sustainability of = -

less-developed countries? Will climate

* change produce hypetinflation? How

‘will ‘it affect markets for eonsmner».f* RN
- goods? How will climate change affect. /s
‘health-care systems, populatlon levels, =~
,employment rates, ctime statistics,

building construction. rates,  construc-- A

“tion' costs, and educational costs and
opportumttes? ‘Such questions have
~ mot, by and large been asked let a_lsme

:For these reasons, global chmate' S
change should be assessed from a per- <&

- spective wider thanjust the scientific, - \s ¥
_ environmental, and macroeconomic. - {3
~ approachcs. Evaluating global climate ~ | #7
" change should take- into account the -}

. mamifications on human health; food | -*

- supply; population pohcres, regional -

and national economies; intemational - L sy
trade and relations; policy formation ..

emuonal eqmty' :

f kSuch a broad approach to analyzmg LS
and’ dealing with international and
~ global- problems has come to be.re-

- ferred 1o as mtegmted assessmient de-
’spttethefactthatnosuchmethod has. -
‘yet-been clearly formulated, defined, - AT D82 )
- developed, proved, and practiced. In. ./ /ZA0) Ao
such an approach, the. scientific: ﬁnd-;f-; :
~ ings- and projections would be inte- .4\ °
"grated with social and institutional . \K¥X
~ behaviors and expectations to pmduee[

an' analysrs of a future human socrety




The Challenge

Durmg the initial plenary sessions, the
workshop participants were presented

~a view of the context within which
- global climate change policies are de-

veloped and assessed. The: speakers at

chlS plenaxy session described four ge-
- neric models used to address major or
* global environmental problems

* A no-regrets policy;

® The' elbow-m-the—cost-curve solu- .

“tion;

@ The elmunate-the-cause at—any-‘

cost solutlon’ and

. The interior solution, whlch smkw
'a bala.nce between costs and bene- )

fits.

The U.S. pblicy on global climate
change, as embodied in the Climate

Change Action Plan, is to return U.S.
‘emissions of greenhouse gases to their

* 1990 levels by the year 2000. A Be-

yond-2000 Plan is under development

" -to maintain a downward trend in emis-
sions. This policy is driven by interna-

_ tional politics and' is constrained by
‘what is perceived as the elbow in the

control-cost curve (i.e., it relies largely
on voluntary actions that do not cost
very much or that would be viewed as

good business practices). This cost-
' curve approach may eventually evolve

toward an interior-solution response,

-which reqmres the most demanding as-
~ sessmient process. Butin the meantime,

the ecological, economic, social, or in-
stitutional implications of the Climate

' Change Action Plan are not well de-

fined. The plan has not received wide-

'spread public or scientific attention.
- The administration sees the plan as a
prudent first step. but recognizes that

scientific research into global climate

fchange must be made more relevant to

assessment and policy development.

: Integrated assessment could be a key

approach to informing the policy-de-

‘velopment process. -There are many

possible approaches to integrated as-

~ sessment, from qualitative synthesis of

back-of-thie-envelope calculations to

. sophisticated, end-to-end linkage of at-
~moSpheric ecological, social, and eco- .
- nomic models. All of these approaches

us¢ an understanding of Earth’s linked

 natural and human systems to project

and compare the outcomes: of alterna-

“tive actions that could be taken in re-

sponse to global chmate change.

The challenge is to identify the decx-
sion makers who will lead and guide .

- change, recognize the information that -

will be needed in the decision-making
process, conduct the physical- and so- -
cial-science-research needed to fill

- those ‘information needs, and present
that information in a candid and under-

standable manner. - . -




During the plenary sessions, speakers

" addressed the question “What makes
_ assessments useful?” by analyzmg the el
historical record of several assess- - -
" ments of large-scale environmental

problems and of possible approaches to

solutions for those problems. Exam- "~
ples of such assessments are the Inter-

" governmental Panel on Climate
- Change (IPCC) review of climate-’

- change impact and the National Acid

Precipitation Assessment Program ‘

' (NAPAP). Studying the successes and

shortcomings of these and other pre-

- vious efforts canhelpnnptove ourabil- =
ity to conduct mcanmgful mtcgratcd o
.. assessments. - ; : 2

The evaluations of the results of pre-

. vious mtcgrated assmnents indicate
that -~ : o

® Science-driven assesstnént must be

distinguished from policy-driven

. assessment; our society invests t00 .
- little too late in policy-driven as-

sessment. Also, our society tendsto . . -
- get frustrated with scientific de-
_bates about impacts, truncates the

. dialogue, and focuses on impres-
sions rather than on scientific facts. -

What is really needed is a broad '7

" information and intelligence sys-
tém to make information accessible
to the pluralistic group of people

. who will use and supply that infor- -

~ mation: ‘corporations, town coun- |
5 cils, regulatory bodies, utility
‘boards, legislators, etc. Inaddluon,

stakeholders and others involved in -
“the decision-making process need

to recognize that policy-driven as-
_s&ssment can help lower concern as
well as raise it. - - . =

® Assessment methods, especxally

those used in the United States,

tend to focus on adverse impacts.
‘They exhibit a preoccupation with
~valuation of benefits/costs versus
- comparison of policies/options
across a range of indicators that are
meaningful to policy makers and
: vmembexs of the general public.

" Assessments that are useful to de-

. cision makers are generally tar-

geted:at'spéélﬁc decision makers,

“localities, or political units facing -

| Histdricalj Precedev'nts/z

‘narrow, specific choices; they re- . - 8

. ﬂect a pattern of narrow focus both
_ in terms of targets of potential pol--
- fcy actions and in terms of the in-
strurnents that might be used to ~
- achieve the policy objectives; and -
"+ they pay particular attention to the -
. political conditions surroundmg the
~ decision,

ad _’Not all dCClSIOII makets have the, \
"' same interests or are satisfied with
" - the same observations. Rather, they
_ require answers to a variety of ques-
tions and, therefore, need different -
types of assessments. So an inte- .
gratedassossment should be, plural- -
. istic, encouraging ‘multiple assess- "

inents directed. toward the different.

" interests, and usmg a vanety of .

methods.-

The mostfusedf asSéssmc,‘nts have e

" responded to “what if* questions
- posed by decision makers in trans-

parent; plausible ways. 'Iherefore ~

what is needed are assessmerit ap-
 proaches that canquickly and easily . -
-~ -analyze and compare a variety of

- scenarios. But assessmcnts often
have to contend with contmgencms B

“and unanncxpated turns of events. . - :

‘So the chosen assessment approach :
. _should be mmble enough to allow: -

" the modification of the underlying

‘ ',,,‘assumptlons, the rapid recalcula- ~ -

- tion of ‘the results, and the’ sw1ft7* '

- recorisideration of the conclusions.

»  Successful assessmentsuse qualita-

. tive approaches when the limits of

~_quantitative methods are reached. -

4 Successﬁil assessments have cbm- '
- municated their findings as infor- -

' mation that is undenstandable 1o the
, reclplcnts

“Some analyscs have mdlcated thatv ,
policymakers have not been
~-strongly influenced by assess- .

ments. This apparent absence of in-

~ fluence may, indeed; be the case, or
it may be a problem of perceptwn S
" Either way, it is a quesuon that -

should bc dealt w1th




LessonsLearned

= Sll‘ldlCS of prev:ous asessments have
o prov:ded several guidelines forde51gn- S
*ing-and conductmg mtegrated assess T
L ments: - o ~

. Assessments shouldbe cholce- ‘
- user-specific rather than oompte- ‘

henswe

. Premature closure of the debate on s
o ,pohcy/nesponse opuons should be: '

L av01ded

3 Q.’ 3 Nomntegrated assessments of por-k
- tions of the problem at hand should

be pushed to compleuon

. Analyses: of costs and benefits
- ‘should be 'supplemented withcom- =
. parisons- of policies/options across -

o useful ranges of nonmonetary mdt-»

: ‘One reason the scxentlfic and pohcy-
* - making communities are having such
- difficulty 1dent1fy1ng anappropriatere- -
- sponse to the question of global climate - -
- change is that the question itself isun-
v -ptecedented in scope, scale, complex- - .
- ity, and potential severity of i impact. As -
. ‘aresult, the normal methods and para-
f_'dlgms for dealing with scientific prob- -
- lems (identification. of “critical
~experiments, funding of msearch, pres-

entation of results, peer review, techni-

eal ‘advice;. polmcal debate, and j
_communal actJon) have broken down

" and have been inef-

“with a problem of
‘thls magmtude

to- guide scientific

ancedbams., " o N

. It assumes the mtegrated analyms
- may notequalthe sum oftheparts

: fectlve int dealing:

' Integtated assess; -
-'menthas emergedas -
A general paradigm .

, research on climate -
- change and o formulate new and more
“effective policies in response to such -
, ~change ‘But integrated assossment has L
" three speclal attributes: e

,. Itneqmres the i mtegrauon of results
- from different dlsctphnes ona bal- -

R It reqmres a synthes1s thatls nelther
Just linking together nor aggregat-- -
~ing of individually prov1ded parts ,

. or components

Those requmements may be met in part
by the use of modeling, which provides
-a j‘ramework for assembling informa-

tion from different disciplines; for - -
. making quantitative projections;. for

. assessing gaps in information; and for
. determining risks, sensitivities, and un-
certainties. However, modelmg itself
has some drawbacks:

° Large—scale models requn'e s1mph-
fications in forms of data and inter- -

o 'actlons ) : S
. Often, large-scalemodelsalsoneed '

‘to be linked with models -repre-
. senting other systems; as a result,
~the linked components may .not

- have the same temporal or spatial - S

- scale or they may be rmsmatched in .
other basic assutnptions. v

~ ® ‘Within models, dxffetent people

. may. value costs and beneﬁts dif--
, ferently -

In addltlon the process “of. dec151on

* making goes beyond the capabilities of

-models and may be decisively influ- -

. enced by the current political climate,

t.he state of knowledge, and individu- _
als’ perspectives (e.g., whether they are -

“_stakeholders, scientists, or decision o
makets) As aresult, integrated assess-

ment must be a process that prov1des a
basxs for (1) comparing alternative pol-

~ ey choices, (2) allowing policy issues

1o frame the direction of scientific re-
search’ and development 3) involving
- existing science knowledge (4) ac-
commodating new information as it be-

- comes available; and (5) providing a

~ bridge between science and policy. A.
conceptual framework for accomplish-
mg all this is ﬂlustxated in Flgure |

Such ‘a framework for : assessmg the
‘causes and effects of climate: change

~ and the nnphcanons of alternative pol-

icy responses leaves untouched many
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s Flgure 1L A conceptual framework for the mtegrated-assessment process for global chmate change In lt’ a ““mbe" -

* of drivers (population growth use of | resources, etc) produce stresses on the functlonmg of the environment . :
* - andfor of society. These drivers increase the introduction of greenhouse gases into the atmosphere. The mcreased o T

: greenhouse-gas concentratron mﬂuences global chmate, which in turnproduces a variety-of changos in forests,

croplands,-oceans, employment, consumer goods’ prices, health, food supply, and political stability. These effects .. - B

- (or projections of changes) are percelved by individuals, interest groups, and institutions as changes and/or risks

B _ of change, depending on the magnitude of the climate change, the vulnerablllty of the affected population, and

the social cohesiveness and organization present. Calls for: action elicit analyses of what possible steps can be -

- taken to alleviate the situation; the costs involved and. the public perceptions of both the problems and the
- effectiveness.of potent1al responses play important rolesin theselection of options. Actions may be directed toward
avondmg or reducmg adverse effects, the climate ‘changes, the emissions themselves, or the underlying causes of

SR the whole problem The process is 1tera11ve and not hkely to be hnear, mvolvmg many feedback loops not shown o

questxons of how that process mlght ° : What spat1a1 scale rmght be em-,
. proceed. A plan for implementing'an ployed s
. assessment framework should mclude U . How the wxdespread ac’uvmes as-'l S
-such jssues as: - 7 - T Mfsocxated with the assessment and =
’ -7l -the accompanying . polmcal debate SR

. Whattype ofacuon nughtbepur-. e *mlghtbe coordinated .~ . - o
- . sued and whatr assessment tools e What the nnphcaﬂons rmghtbe of

might be used ‘ ' ~ _public versus private action in re- -

/ 0 Whoorwhatwouldbetheaudlence' B -

for the assmsment

f ;‘ ‘When the assesment nught be oon-
“ ducted in rélation to the onset of .
effects and the conduct of polmcal >

i ;debate

‘sponding to any patticular threat -

‘ posedby gIobaI climate- change RS

. Whatthennphcahonsnughtbe of
- voluntary actions versus presctip- -

. tive obligations in dealmg thh a ', o

"v:"fg1venthreat T :




‘The Workshop

Workshoppammpants were asked o |

consider assessment as a. process: of

,clanfymg policy options that uses the ;
scientific method, observatlons under-

standing, and projections to assist the

decmon-makmg process by evaluatmg’ -
~.issues and by comparing alternative -
 scenarios or outcomes of poss1ble pol-

icy opuons

gies, and how to ad-
" dress such concerns

acterize other key
policy issues or re-

assessment ~ ap-
proaches and relevant research agendas
could later be derived.

> The' breakout groups had dlfficulty ;
-~ keeping separate or distinguishing be-
. tween policy issues (such as.mitigation
or adaptation msues) and implementa-

tion issues. (such as what topics are to
‘be researched and who funds the effort)

"in an integrated-assessment process.

Only a small: number of the groups

identified and characterized issues 10
_be dealt with i in designing integrated .
- assessments dealmg with specific as-

pects of global climate change. :

‘as equity issues.

Breakout groups
were challenged w0
' identify and to char--

sponse options from
‘which appropriéte' -

: . Although pamaxpants found it very dif-
ficult to focus:on specifics of the issues

in their breakout groups, they were en-

- thusiastic about the wide range of pol-

icy issues discussed; the intensity of
thought; and the concept of viewing

‘assessment as an ongoing process of
analysis, synthesis, communication,
_ and negotiation rather than as a model
S V ~ or report. ' '
: Part.ieipants were given examples of = -
policy questions, such as how much to
- reduce trace-gas emissions, whetherto .
'sub51dlze m1t1gat1ve technologies or -
adaptation strate--

' Sorhe'disc':ussams thought the policy
‘issues identified reflected a reactive

posture; one suggested the need for

‘more proactive activities, such as de-
 veloping a “man on the moon” national
' resolve that would move the United
~ States 10 a_zero-net-carbon emission -

rate by some date. Such an activity

‘could secure- for the United States a

leadership role and concurrently buy

‘ " time for planning, infrastructure adap- -
~ tation, and social and economic adjust-

ments

" ‘The breakout groups suggested and
o analyzed hterally hundreds of issues
related to the process of integrated as-

sessment. After developing these

~ ideas, combining similar concepts, and
- ranking them by importance, the
~groups reported their findings; 77 is-

sues were identified and are listed on
succeeding pages in shaded boxes near
the text in which they are discussed.
The workshop steering committee later
analyzed those issu¢s to identify com- -
mon’concems, which are presented in

‘the Conclusions section of this report.”




Is There a Problem,and What Is Its "

; Cause"

The first issue that has to be addressed
is whether climate . is changing and

whether mankind’s actions have any
influence on that change. Global sur-

- face-air temperatures have been rising,

“with six of the watmest years of the
~ century occurting dunng the pastseven
years. But how do we know that this -
‘warming is not part of a long-term cli-
- inate cyclc‘? Indeed, it takes cata-
strophic injections of partxculatc mawcr, :
_and sulfate aerosols ‘into the upper at--

‘mosphere (¢.g., by Mount Pinatubo in

the Philippines) to produce nouceable :

declines in global temperature. And the

_El Nifio and Southem Oscillation play -

" an important role in determining an-

'nual precipitation across the middle of -

North America and over: Sou;heast
~Asia. Is it defensible to say that the
" atmospheric effluents- of human soci-

ety (dusts, carbon oxides, ‘nitrogen ox- -

ides, hydnocarbons -and chloroﬂuoro-
. carbons) play a measutable role in de-

“termining the tcmpera_ture of the at-
-mosphere and the- patterns of

precipitation? The thesis that has been

advanced by the sc1enuﬁc community -
- during the past decade is that these -

7 jemxssmns do, mdeed, play such a role.'

The SCchIllﬁc commumty is currently/
debating the metits of that thesis, and

policymakers are considering how to

. cope with this potential threat. Addi--
tionally, all of the policy options for -
dealing with the issue come with some . _
financial cost. A carbon tax to lessen

,enussmns would engender inflationary

\pressures hinder  economic develop-

~ ment, and lower the standard of living.
Tilting the encrgy mix toward nuclear
_ power may raise concerns about public

safety, the transport and storage of nu-

clear wastes, and nuclear-weapons pro-

 liferation. Mitigation - stratches (e, -
actions designed to minimize or elimi-

nate causes of global climate change)
Taise questions of costs, mﬂanonary

< pressures, and secondary environ-
mental eﬁ'ects from long-tenn storage.

v

l; of carbon dlox1de (e £ by deep-ocean

mjccuon)

,~In view of the costs assocxated w1th: L
these policy options, the possxbxhty
that anthropogenic sources .of green- -
 house gases make no discernable im-

pact on the normal variation in global

* climate must be examined. Alternauve
~'scenarios that an assessment could
“evaluate include: Would it make any
real difference if no changes were im-
‘posed on the current trends:in fossil-
fuel use for transportation, industrial

production, and space heating and -

cooling and on chemical production

" and use? What 'would happen if we do
“not_reduce emissions as planned? -

There is, after all, the possibility that

 unforeseen feedback and other effects-
make the Earth resilient to anthropo--
+ genic perturbations, And even if there
- .were discemible effects of global cli-
- mate changc would the associated eco-
‘logical risk be significantly greater
*than the risks from the multitude of
-~ other envn'onmental problems? :

Wxtb what ccrtamty must we be able to'

answet the fundamental quesuon of

.- whether anthropogenic emissions af-
" fect global climate before climate-
' change-mitigation policies that incur -
' ,sxgmﬁcant societal costs can ‘be. de-
cided? Adaptation strateglcs fie., ac--
tions designed to control or ‘counteract -

‘The Key Issues




effects of global chmate change (hke -
rising sea level)] can be evaluated and
 debated in any case because their costs -
~“would not be mcuned unul the effects ’

‘were. obv10us

- debate. Nations are being forced to

‘make. declsmns about natural tes -

sources, mdustnes, and populanons

" Intertwined with concerns about biodi- -
versny, urban air polluuon, the socio-.
economic effects of deferred
mdustnahzatton and mternatmnal»
 trade, gtobal climate - -
"change is being as-
-sessed by national’
_ and ‘international
govemmentai bod- -

~ies. The United

o nauonal

Umted States take? -,

o

Pubhc optmon should be taken into
_“account in adop‘tmg any pubhc-pohcy.;

stance. No ‘policy will be enforceable

" and effective if it does not carry the
welght of public support and accep- .
- tance. Thus, the level of political as
‘well as scientific consensus about
global climate change -should be as-
- sessed at domestic and international’
levels. If the. populace exhibits severe -
* doubts about the reahtyofathreatfrom )
“climate change or if it shows wide-
spread dtsagreement about the social -
and economic effects of pohcles de- =

signed to minimize or’ ‘prevent climate

workable. N

>

The most dtrect way to answer’ the

- questions: and reduce the uncertainties
- about’ fossd-fuel burning and global

chmate change 1s o conduct sctennﬁc .
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reseatch and development. That R'&D}
“would be designed to probe the scien-
- tific-aspects of global climate change

“and produce conceptual, bench-scale, -

‘and ptlot—plant facilities for its abate- -
. ment or mitigation. The basic research
'I'he welght of the scxennﬁc ev1dence T
. accumulated has alneady mstlgated that,_

should indicate the reality of the situ-

- ation and point to possible technologi-
. cal solutions. The development effort =
,should explore methods for coping -

with the situation and altering the

_ physical processes “involved. At the
same time, calls for action will still be
“heard, and policymakers will need to

determine how R&D and actions”

“should be balanced. The significance

and implications of the research results

-will have to be contmually assessed,

and policy decisions justified by con-

siderations from the -technical, eco- ;
*_nomic, social, and pohncal spheres.
States, htstoncallyn» s A

the largest producer
f’_of carbon ‘dioxide
“emissions, is a key .
player in this inter- -
« -policy”
‘arens. Tn. mternanonal negotiations
about what constitutes “dangerous an- -
thropogenic interference™ with the cli-
mate system, what position should the B

As policy optioné are weighed another -
quesnon must be considered: does: the
preponderance of scientific evidence

-~ indicate that pohcy 'should emphasize
. mmganon" Each of these policy routes

catries a dtfferent mix of soctal €co-
nomic,. and environmental costs.

Choices will have to.-be made between -
low-cost quick fixes and more costly

- Jong-term solutions. And trade-offs
- will have to be made between environ-

mental threats. For example, will it be

”\‘better to lower carbon dioxide emis-

sions -from fossxl—fuel—burmng power

plants at the cost of increasing the re- *
* lease of radioactive off-gases from nu-
i cleat power plants"

 What Are the Imphcatlons of the
: I)lfferent Acuons and Strategtes"

: Stated more dn-ecﬂy, the quesnon is;
' oshould the U.S; government take action
.onclimate change; and if so, how? That
- question should be addressed over and
change then no- pohcy is- hkely to he o
“l - accnmulated and-analyzed, as political
~ pressures build, and as different as- -
~pects of the problem come to light and

over again as the scientific evidence is

are considered. For example, whether

" projections of global climate change

should be taken into consideration in




i‘»fomt management, unhty develop-f ;'
" ment for cities, surface-water manage-
.. ment, food-crop agnculture and- -

- ecosystem management (€.g., for wet-- .

| ““lands) will depend on the state.of -

"knowledge about climate-change ef-
- fects at the time of planning, the loca- .
. tion_(i.e.; different influences will" beff‘
- felt or percelved for the Everglades in
~ Florida than for the forests of the -
"-Northwest), the planmng “horizon
‘(10ng-term plans may be more sensi< "' .. ) : S
.. ® s joint lmplementanon a reason-

“tive 10 chmate-change effects_than
; short-term ones), and the levels of em-

s fpowelment and" polmcal acnv15m of
_the affected populauon among other«

",mﬂuences D

VOthet quesnons arise as well If any
_action is deemed necessaty, to what

‘degree should the efforts of fedetal,?" l

state, and local governments be coordi- -

. nated? How should the pnvate sector
- (e g major players like the electnc e
“utilities, natural-gas supplies, the oil
deusny ‘the public and private trans-~

poration sectors, and heavy industry)

“be involved? Who will be involved in . -

setting goals? And how open will be

any debate. of: the mea.ns to ach.leve‘.v-

, those goals"

There i$ no otie answer to any ofthese ; k
questions. Indeed, these questions may

" never be explicitly asked or considered ‘l‘ ;f‘Subjectsoope Wx]lltcoverenergy'

"~ use, fisheries exploitation, eco- - -
. nomic development, trade in forest =~ .
.”ppoducts n'ademeonsumer goods

by the policy-making community.

- Rather, the questions will ‘manifest
-themselves in a long: series. of small .

events and dxscussxons- rate cases be-.

-~ fore. pubhc—unhty commissions, man-"

- agement ‘planning efforts of federal
g power producers, pubhc—comment ses-

- sions on management plans for ‘na~
tional parks, hearmgs on fuel-j

efficiency mandates to be set in legis-
. lations or federal-agency regulanons
“lete. Smularly, the question of whether

" there are any true “no-regrets” options -

- may | never be asked explicitly. Instead,

- itisquite p0551b1e that the business-as-, 4
" usual scenario will sxmply be used as

" the bascline against which other op-

k nonsanemcasured mterms of costsand .

‘ beneﬁts. .

T,he pubhc and pnvate leaders con51d-A o
ering the issues and manifestations of
“global climate change nught well ask
themselves these quesnonS' =

® A there domestic or international G

- models or examples of coopetation

~ policies? -

- able strategy to adopt for meetmg -

B " eommnmems?

S,

At the natlonal level, a quesnon s

. whether mtegrated assessment of -

global chmate change. must be interna-
' tional in context. The atmosphere does

~not clrculate just within the borders of - T
_any one country. With any problem .

that is global in scope, the amount that
“one eonntry can do-alone is hnmed in -
-~ comparison with what can be accom- - - -
phshed through mtemanonal coopem— :
non. it

Any such cooperatlon would be g

markedbyanmnber of chatactensncsj‘ e
& Extent: Will n entail dlscussmns

- exchange of data; prowslonoftech-‘*‘ B

‘planning, or: ﬁnanclal ald"

f:thatcanheapphedtotheproblem? L

o 0 : Are there any opportunities for co-
- ondmanon thh and learning from -
other countries” envn-onmental

~‘nology, coordmated economlc/,i .
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g ,‘populahon management, or urban

and interurban transport systems‘7

é ‘Enforcement mechamsms will it
. ensure .compliance throughfavotedi
"tradlng status, tariffs,’ embargocs,:

‘or mlhtary mterventlon" ’

‘Such terms ‘of cooperallon would be .
_subject to (in many. cases, extensive)
‘negotiations and constant review. And

whether the United States, historically

B the world’s: largest producer of fossil-

fuel emissions, should provide leader-

ship-to the international community-
, «would vary. from situation to situation.
~ On the one hand, the :

United States would

thrust upon it, given
the advanced state of

‘of its academic and
scientific communi-
ties. On: the other

of dealing with specific environmental
problems. The question of leadelshlp

‘would have to be decided on a case-by-
case basis Wlthln the negantxons that

“have that leadership T , ‘
/ Chmate chan’ge has joined a host of
“other aspects of international relation-
_ ships. The relations among countries
‘can be characterized and influenced by
- openness ‘of trade, access to matkets,

its technological ca-
pability and the -
broad infrastructure -

*_hand; the United"
, /States could smdy the lessons offered -
- by other countries with 1ong histoties -

 will form the framework of policymak-

ing and policy ixnplementation,- :

' 'Cm-rently the United States is commit-

ted to reducing its fossil-fuel emissions
to their 1990 levels by the year 2000
under the terms of an agreement
reached at the Earth Summit in Rio de

~ Janeiro in 1992. Any assessment

should be designed to evaluate the im-

.~ plications. of meetmg or not meeting
- that goal

How Do We Integrate Climate-

'Change Issues with Other Soclal and

Envn-onmental Issues?

accessibility to natural resources for
exploitation, availability of intellectual

© resources, controls on information and
- communication, human rights ac-

corded to citizens and foreign nation-
als, freedom to travel, and many other
variables. Some of these variables are

interdependent. For example, the abil-
" ity to trade with a country is impeded

if entry to the country is denied or
travel within the country is restricted.

“The inclusion of climate change as a

variable in the calculus of- international

= relations will rely on many of these

variables (¢.g., access to information -
about power production and fuel
mixes) and will influence many of

- them (e.g., the trade in forest products
“may be curtailed as the trade in endan-

gered species of wildlife has been). In-

 deed, climate change may affect U.S.

interational relationships, especially
those- with developing countries, - in
tetmis of aid, trade, infrastructure, and
compe’utlvenoss

The problem' of chaxa'ctcriiing global
climate change is complicated by the
concept of relative risk. Developing

 countries have many problems to deal.

with: population, disease, food sup-
pli%s poverty, drugs’ CiVﬂ di,sorder9 po-




fitical instability, regional air pollution,

. and others. These problems constitute -
. competing demands for resources and
attention. How do we trade off the ac- -

tions required to deal with climate

. change with the actions needed to re- -

~ spondto these other problems" Howdo

. we integrate the responses to climate
- change with those aimed at these other
pressing problems" How do we assign -

a relative risk to threats of such magni-

. tude and to problems with such’ dlffer- '

ent nnmedlacus" .

' :‘Cutrently, we: do not understand or'
- fully appreciate the extent of interac-
- tion of chmate-change policy with
other aspects of mtemanonal relatJons f

We need to leam: -

® What arc the relationships among

greenhouse-gas issues-and other
social and environmental lssues,
. such as populahon" ' ~

b How can nauonal pohcles on non-

greenhouse issues affect carbon di- -

o ox1de reduction? - ;
® What equlty issues will arise
. among countries affected, among

‘'sectors, and among regions?

_ Uncertainties. about these issues call -

into_question whether integrated as-

sessment is even possible given the

current state of our knowledge. Any

integrated assessment of global climate-
change will have to address broad so-
* cial and environmental policy issues of

 the United States, and the interactions
_among issues and initiatives will have

to be contemplated, explored, and
evaluated as chmate-change pohc1w,

evolve.

" Who Are the Decision Makers?

¥f climate-change policies are to be co-
ordinated at the local level, let alone the

“national ot international level, then the
specific decision makers need to be: -

identified. This fact immediately raises
the question, Who are the pohcyma.k-

“ers who deal with issues related to cli-

" mate change? The answers range from

" —the ‘sublime to the inconceivable and o
’ca'n’be exemp]iﬁed ,by a series of cases:

Atthe. household levcl, cllmate change o
*:.can be affected by a choice of water
- heater. First, should the household use -
" gas or electricity to heat its water? This
‘demsmn might be. influenced. by. the

relative costs of operation. In the

- United States, mformatxon about en-
" ergy use and efficiency is requlred on
“labels on major appliances. In addition
to the cost of operation, the initial pur-
chase cost may exercise a strong influ--
ence on the decision. Should the
household buy a low-cost model thatis

not highly efficient or a hlgher-cost

" model that has a lower operating cost? -
‘Such decisions must be. made every 10

015 yeatsasthewatetheaterhastobe

replaced. The initial water heater inthe -
" house may not have been selected by

the user butby a previous owner or the

contractor who built the dwelling. Nei--
- ther of those purchasers would have a

major stake in the long—term perform-

ance of the appliance and would be
*moremﬂueneedbyltsxmnaleost. T

At the local-govemment level, wastc-
- ‘management practices. can influence.
" climate change. Should solid waste be
" incinerated (producing carbon dioxide
- andother environmentally active efflu- . -
~ ents) or landfilled (affecting ground-
~ water quallty, land ‘use, and methane
emissions to the. atmosphere)‘? Such
decisions are often made by mnmelpal .
governments that -are influenced by -
. staff recommendations, national or re-
gional negulatxons property-owner ob-
" jections, and: many other influences.
Paybacks from waste sorting and recy-

cling may enter into the cost calcula-

tions as may the benefits of using waste:
as a fuel for power ‘generation. In the

1



long run, decxs1ons about the matketf'
:value of recycled ‘materials, need for~
addmonal electricity-generating ca-
'pac1ty, and the cost-efféctiveness. of
producing eleclnmty ﬁ'om waste may o
be made by utility engineers and execu-
 tives , primary metals producers, truck=
' mg compamm and others. . B :

; conslmcted to support truck and car -
;g traffic? Should dis--
- mcenuves be &stab— :
. organization can commit to an ill-in-
“formed position. The assessment proc-

lished to " limit per-

“areas? These types

| made at a variety of
government levels

of govemments

“In all of these cases, the actual declslon
. makers can be difficult to 1dent|fy In
"“many cases, the ulnmate decision is the
result of many smaller decisions made.

sequentially by a variety of individuals

S vandbothfonnalandmfonnalorgamza-'
S tmns And in sore cxrcumstancos, the -

\sonal»vehlcle use,
especially in- urban -

of decisions may be

,Fortlmately, the procws of conducting
an integrated assessment can help iden-

known. Meetmgs,of regulatory bodies

can bring together the responsible par-
-~ ties and force them to state their posi-
»ruons Unformnately that statement of

: ,dec151on maker can change from one -
--instance to another. ’ ’

- tify and inform the relevant policymak-- -
ers and stakeholders. Public hearings
_-can allow stakeholders to identify
 thernselves and to make their opinions
And at the regxonal level u‘ansporta L
- tion policy mayaffect. climate change.
~-.Should mvmtments ‘be made in mass

*‘{ransit? Should a. hlghway system be

position ‘may come before the presen--

ess should, therefore, strive to keep the
“debate open and the decision makers’

Public and private research into the

causes and effects. of global climate

- ;change will be necessary if the problem
~isto beundetstood, if the policy debate
" is to be informed scientifically, and if
. the resultant policies are to win popular
_ support and be effective. Because the
- federal government has been the major
~funder of chmate—change research in-
. the United States, it becomes the focus
of research-policy questions. How
-should the federal gbvemment direct

its research to assist private, state, and
local policy decision ‘makers? This

_ question includes other g queries, suchas

what research to pursue, how to bal-

. ance research and development ac-

~“tation and evaluation of relevant infor- -
_mation. Asa mult, an individual or an

* positions flexible until the full welghtv o
- "of ‘information and ev1dence can be -
: 'consxdered. : '

or by a consoruum“: ~

,:What Dlrectlons Should Research ‘
- Take"

tions, and whether to provide

incentives for R&D on “green tech- -

nologies” that will eventually influ-

fcapabllmes of general-circulation

‘i “encethe marketplace and affect (lower) :
v greenhouse emlsswns ’

g Topxcs of sc1ent1fic mearch rmght in-’
clude the carbon cycle, the predictive

: models the ability to develop studles .




of reglonal effects andlmpacts analy-
ses - of thresholds and d1soontmml1m

- and characterizations of uncertainties. .

i Prudence: would - dictate -that smdles
~also be oonducted to identify the sys-

" tems that are the most vulnerable o -

/k globalchmate change o

,"Once a falrly clear grasp of those fun

-~ .damental cllmate -change issues is

'gamed, more«spec1ﬁc (but’ sull very
broad in scope) quesuons can . be ap-
proached :

d Can urban design and land-use
pohc1es be identified that would re-"
* - duce ‘carbon -dioxide emissions

~ andfor possible damages ﬁ-om cli- -

mate. change'?

. What time scales should we pay
S attennon t0? Many time scales are
~. used in the study of global climate

‘change, from the diurnal cycle to -

. the rate of glacial advance and re-

- treat’ to -the- geologlc time :scale.
. .~ These scalm are radically dlfferent
- from the those of biological growth
. and change with which mankmd
- must cope on a day—to—day basxs 5

e Documentmg and eommumcanng -

“environmental change requ1re
- measuring indicators of environ--

_'mental ‘quality over tifne and dis-

- playing the results of those
‘measurements in ways that make
. any. trends ovaous. The- amount of
‘data pnoduoed in some of these en-

_massive that not all of it can be -
- ‘used, assumlated, orevenaocessed
~-Can’ we construct systems for
gleanmg the unportant data and
_processing. it to forth meanmgful
“information?

e Cnven that a earbon-neutral econ- 9

* -omy is achievable at some date in "
 the future, by how much can that -

date be advanced through R&Dor - ..

“other measures? Would the bene- -
s fits gamed be worth I.he cost of the
Y mveslment? i

A caveat to be heeded ‘here: Research
j -must be supported long enough to pro--

duce mformatlon that is reliable; de-

“',monstrable cand. unamb;guous. :

- Research should not be terminated atan -

interim point at. thch mcomplete re-/

sults rmght lead to false concluslons

Should We Pursue Mltlgatlon or

daptatlon"

In dea]mg w1th many problems two

: extreme courses of - action are (1) pay-
_ ing no attention to the causes and con-

centratmg on withstanding the eff'ects

L vs(2)i 1gnormg the effects and concen-.
“trating-on altenng the root causes of: the :
" ‘problem. A pragmatic approach nught

‘be to minimize the current effects wh11e

- “the root causes are determined and cor-
rected. Ifsuch a pragmatlc course is not -
, followed, one-exireme may be- pltted
“against the other ‘managing” the envi-
- ronment (e.g., bmldmg sea walls in're-
s sponse, to rising. sea level) against
. solving environmental problems (e.g.,
. lowering the amounts of carbon diox-

- ide released to the atmosphete by

" power plants). The kinds of decisions
o be made regardmg global climate -
change raise _questions of mmganon
-~ (how would or could we reduce carbon.
- dioxide: emxssxons), adaptatlon (how -
 could or should we alter the biological
envn'onment), and the level of informa- -
“tion required to assess or: even define
, j~someofthesecases :
‘vironmental mvestlgatmns is'so "
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- One place to start in an integrated as-
sessment of ‘global climate change -
~ would be to ask to what extent existing -
‘government pohcxcs promote adapta-
non oor active response to global cli- -
- mate change. Then
 the broader question * -

- could be addressed

ponderance of evi-

‘emphasize abate-
ment/mitigation or

ward adaptaﬁon.

- How Do We Deal thh Uncertamty"' §

_Asin any broad-scale envn-onmental
-assessment (or even everyday life), un-
certainty is a major bedevilmentof cli- -

mate-change research The changes
that are to be 1dent1ﬁed and measured
are very small in comparison with the
mterglacml ‘annual, diumal, and even

- moment-to-moment changes that. are

: regularly observed. Discerning a
‘change inthe integrated data is difficult -
and fraught with uncertainties that are

intrinsic to the processes of physical

. measurement. Those uncertainties ide-
- ally would be reduced to the point that

‘they are smaller than the change that is

‘being measured so they will not mask

that change. However, full under-

standing. the phenomena’ involved or-

the reasons for change may not be

,,aghleved ‘before decisions must be

~ - of whether the- pre- :
dence . supports

‘putting in place a
policy: that would

one that leans to-

7 The condition is compounded because
_the climate system does not lend itself

to laboratory expenmentauon. The sci-
entific community is restricted to ob-
serving portions of the system and

developing theories about its opera-
‘tion, theories that cannot be tested em-

pirically and whose predictive

" applications are limited. However,
. those theories can be used to construct
- predictive models, particularly com-

puter models. Because- the observa-
tions-on which the theories are based
are so fractured, those models bring
with them limitations and uncertainties

- of their own.

- Today, those uncertamtles limit (1) the

conviction with which scientists can
speak about global climate change and

"(2) the faith government and industry
representatives are willing to place in
" climate-change analyses and' predic-

tions. With trillions of dollars involved

in the debate (the costs of abatement or

adaptatlon) and billions of lives at risk
(the people supported by today’s
sources of crops, livestock, and sea-
food), decision makers must be able to
have confidence in forecasts if they are

- to use those forecasts to drive policy

decisions.

Yet because of today’s glpbal-climatc-

change uncertainty, we are not even
sure what problems’ mlght arise. Not

- too long ago, sea-level rise from the

melting of the polar ice caps was

" thought to menace Manhattan, Florida,
-and other low-lying coastal environs.
“Today, research suggests that that

- source of sea-level rise is not a major -
-concern. However, similar research has

found that thermal expansion of the
seas from global warming may be a *
serious threat. With such new conclu-
sions by. the scientific community,
heavy industries, power producers, in-
surance companies, and other private

_agents may be uncertain how to plan’

commitments of major resources. A
major purpose of integrated assess-

‘ment of global climate change would

be to reduce such uncertainties.



How Do We Treat Risk?

The concept of economic risk is well
established, and economic nsk can eas-

i ﬂybequanuﬁedm many cases. How-»"
ever, the ‘concept of risk l:ranscends o

" economics. Any action that costs peo-

. ple money, status, or opportunity must

' be justified with certain benefits, such
as compensauon, reward, or the avoid-

-ance of a threat or risk. Without'such: -
‘benefits, the action and any underlying -

- policy likely will falter. But risk is a

 relative matter. What s considered risk
by one person might be considered

downright fun by another. More to the

‘ ’pomt, what one person or group might
perceive as a serious risk might be con-

‘sidered as just a minor risk by another
; consntuency This situation arises be-
‘cause the concepts of risk and danger

are highly value-laden. People will 7
consider something risky if it threatens -
something they value greatly: one’s

* children or spouse, the family home, a

job,a rehglous faith, freedom of move- -
ment, a right to own property; etc. Any- -
" thing that would harm or do away with

- one of these valued entities would be
perceived as a threat or risk that must
be countered. Absent any perception of

e .nsk to a valued possessxon action
. (which has its ‘own risks as well as’
costs) would not be seen as desirable. .
‘Any assessment of global climate -
change should conisider this concept of - -
-..alsothe hkely psychologlcal and socml, :

feedbacks

relative risk and shonld bear in mind

that risk and danger are lugth value-A

laden.

Issu% assocmted w1th risk that nughti :
be -investigated in global-chmate-»
_change integrated assessment mclude ,

 the following:

. Howarethemérgma.lcostsofpol—
_icy measures to be determined?

,’Ihatlstosay,theecononuccosts

may be fairly straightforward (it

would cost X millions of dollars to

" construct .a given facility), but the

determination of other costs (loss

- of agricultural lands and jobs, up-

" rooting from afanuly home, degra-

datmn of groundwatet quahty, loss ‘

\ *ef sﬁeci&s, mcrease in noise level;
_ etc.) may not be so easily costed.-

& How is risk to be valued? Can we

”. putadollar value ona risk?

~ ® Wil perceived nskbe considered .
. the actual risk? A perceived risk
) 'mxght be ,enunely false, or it might -

be inflated by virtue of the value
systemusedtoassessthensk

* Howdo pnvate insurance ma.rkets S
and government insurance pro-

B grams affect behavior and exposure

- torisk? Such systems are designed -
to reduce anxiety (“if something

happens, T will be coveted”) and
financial loss (a participating com-

pany will not go out of business if |

it suffers a’ disaster). - However,

-some programs (such as storm-
*" damage insurance for structures to.©
- be built along stm'm-prone coasts) -
~ seemto encourage ! self-desn'uctwe ‘
. behavmr., :

The selectlon of altemauve actions to - .
be. considered during the integrated- -
~ assessment process must therefore be
~ based on an mderstandmg of how the
public peroelves the risk, how the deci-
sion makers perceive the risk; and how
" the perception’ process: operates. More-
- over, the assessment of the selected

" alternatives must take into account not -
““only the economic feedbacks that

‘might: ‘be produced by the actions but




‘ '~How Do 'We Regard Extreme

o Events"

fThe first mgmy visible mamfcstauons '

of global climate change are hkely to’
-appear as_extreine events (droughts, -

floods, humcanes nomadoes etc.).,‘

‘Therefore thc occurrence and effects
of such extreme events mxght be ana-

lyzed and assessed. A- ‘major-issue that "
~ ‘must be faced: ‘by any such analysis is -
(the welght to be assxgned to extneme

- events:

e 'Ihey nughtbed:scounted because

over a 1ong penod of time, “they
~afféect only a
“small ‘portion of
_the populanon

- period.

... considered
" shared risks of a
‘population, as

, they are by an in-
. surance pool In such a case, the
- . whole pool contributes to the cost -
" of repairing the damage caused by

the’ extreme event. -

e _They may be con51dered the. de51gh -

criteria that minimurn acuons must
meet and control

5 Different’stakeholders/ and decision

makers nught consider the same nsk of
an extreme event m dlfferent ways

- for only a short -

e They may be -

How Do We Ams the Costs and (
Beneﬁts" . :

The potential costs of global chmate
change (the inundation of coastal areas,
 large agricultural regions rendered un-
suitable to grow their traditional crops,

dlsrupuon of the world’s food supplies
- from farms and fisheries, loss of major
foreign-exchange eamers, shortages of
. forest products in the international
marketplace the ‘undermining of im-
portant industries, worldwide mﬂanoni {
~and unemployment, etc.) are stagger- -
ing in monetary as well as human and
. ecological terms. The early discern-
.ment of any of these events (while the -
- costs were still low) and the accurate
prednctlon of their occuirrence would be”
important in developmg policies and
support for counteracuons ' :

Interpretmg the costs of global chmate

change and the benefits of any countet- -

- ‘measures in understandable, concrete
terms Tequires an assessment method.

' ."Ihat assessment method not only will * -

+have to place values on costs and bene-
fits but also will have to determine the

~ distribution of costs and benefits to-

~ constituents. In a situation in which a
-powerful class of individuals is nega- .
“tively' affected while the disenfran-
chised are not affected, a-call to action -
w111 most likely-gain political momen-
~tum much more quickly than would
occur for the inverse case. -

That truism raises the issue of how -
* equity concerns should be included in
global-chmate -change policy deci--
-sions.- Among the questlons mlsed by .
~'the workshop pamClpams are:

., What equity . issues w1li arise
among affected countries, sectors,
regions, and ethnic groups?

@ How are less-developed countries

. to gain reptesentaﬁon in the pohcy
debate?

~® 'Are the current mechaixisméﬁfor

_promoting world peace and justice

" adequate to guarantee the rights of
small and less-developed coun-
‘tnes or will new mecha.msms be
, l p ;




On the posmve srde the heavy invest-
‘ment in eémissions-reduction or envi-
mnmental—protecnon technologles that ~
- ‘might be required ‘may constitute an -
- economic boost and a major trade op-

' portumty for the economies of the in- -

dusinahzed nanons. ; '

: How Sensrtrve Must We Be to ‘the /{_'

VPolrtlcalContext" a

Likea plece of a pgsaw puzzle assess-

~ mentshould fill in the gaps betweenthe

) jfnelghborlng picces. Assessment -
- should connect problems ‘with ‘solu--

- tions, questions with answers; and de-

" cision makers ‘with potential acuons

. Amnmt should -contribute to the

- need, scope, type, and timing of action
. ‘reqmred. And to be-effective, asséss-
~ ment should be targeted at a speclﬁc, .

: decxsxon—makmg context. -

Inte grated assessments should never be

‘conducted just to produce lnterestmg :
, /screnufic information. Rather, they
- should address real, focused policy is- - -
- sues; and they’ should be driven by

-thése policy issues to prov1de the spe-
+cific information needed o make an.

» 'mformed, rauonal, defensrb}e response
rto some problem. v : S

: But scrermfic and techmca} mforma-\ :
~_tion sometimes appears to be selec-

" tively used by policymakers. Why?
*Because cold, hard data do not alone.

. drive decisions. Instead, other intérests
" and-commitments may deterniine’ the‘:_
- position of a: decrsron maker. Many -

" factors influence perceptmns of reahty"

“in the pohncal arena

S Polmcs and mstmmons matter. Scren-!ﬁ
* tists who think otherwise will SOOneror -
' later find their work unfunded. Asses-
“sors who think otherwise are likely to*
~ see their results unheeded. The deci- -
“sion procoss does not take place in'a -
.-political vacuum. It takes place. in a

- complex matrix of ‘interests, favors,

trade-offs, -paybacks, loyalty, subter-’k"
- 'fuge greed, allrursm honor noblllty,*

Qand self-i mterest. The motrvatlons of :
~dee1sron makers vary : :

;'Ihose oonducung mmmm should' '
recognize that ‘the issue they are in--
’volvedmwﬂlbeshapedanddecrdedm! L
. the political arena. In that arena, the . -

" relative cost-effectiveness of measures

‘ (the “bang for the buck™) will likely be =

an rmporrant deterrmnant in accepting -

" ot rejecting-an option. ‘Therefore, this =
_cost-effectiveness should be consid-
ered, analyzed, and presented in the = -
¥ assessment of any potennal actron. S

. ‘What Is tbe Fundamental Nature of B

Integrated Assessment"

’ Integrated assessment is not a reportori )
“other document produced by an indi- -
vidual, mstmmon, consomum orcom-

mittee. It is an evolvmg process dunng

, Whlch problems are. 1dent1ﬁed, solu-
.- tions are proposed, questions are .
" raised, answers ‘are sought, and learn- -~
ing takes place To make sure that all

‘of these activities occur, the. assess- -
ment process ‘should emphasrze com-. -
,'mumcanon, ensure that a continuing. . = - °
- dialogue develops among-the partici-- - -
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ings are archived. In addition, the as-

‘sessment process needs to be flexible,

‘timely, iterative, and transparent. It

~ should involve all affected parties (in-

: T ‘terest groups, critics,-and the cus-

e " tomer/decision maker), ‘and it should
ST include outreach and evaluation. -

R The growing amount of literature on

assessment indicates that, 10 be truly - :

mtegratcd, an assessment depends on

. Findmg ‘and including people who-

-~ can step across institutional
* boundaries, use the strengths and

o L C ,"av01dtheb1asesofeachpartm1pant,4'
: -~ and communicate across the gap

between theorcmmns and lay peo
ple and
® Identifying and mformmg the rele-
‘vant. pohcymakets and stakehold-
ers in the course of the assessment
s process :

Howevcr, the identiﬁéatioi; of policy
issues and of the consequences of alter-

18

pants and' make sure thatnescarchﬁnd- »

native pohcy responses to these issues

- is rarely a simple, straightforward ac-
. tivity. Broader assessments (e.g., those

of the IPCC) should usually be an itera-

tive and interactive process involving

scientists, the public, and decision
makers. The specific policy options
used to develop a particular assessment
are inherently unpredictable. Because

" of this unpredictability, assessments

necessarily take on an entrepreneurial

.aspect.

At the very outset, the policy issues to
. be-investigated should be expressed.
- specifically, and the core information
_requirements must be 1dcnt1ﬁed and

defined. As the assessment progresses,
it should include at least five basic
components: foundation building, a

gencml assessment, tool construction,

. common databases, and a directed or ‘

focused assessment.

" This taxonomy makes it sound as

though the assessment process is a very
lmear smgle-mmded proc&ss It is not.




© Assessments fypicaily use multiple ap-

proaches to develop a consensis .

- .among stakeholders about - the direc-

 tion, magnitude, and uncertainties of
" the societal and ecological effects of a -
‘decision. that can and must be made.

And although assessments are devoted

to understanding and helping to resolve

“a particular problem, that. problem is

rarely simple. So the assessment is bro- . .

ken up into a series of subassessments, -

- each of which is targeted at a specific -
part of the problem, an approach, an

information need, or ‘a  concern.

‘Broader (i.e., IPCC-type) assessments -
should be. linked to these targeted
, subassmsments for purposes of defini- -

tion and delmealmn, and feedbacks

from the broad assessments to the tar- o

: geted ’assessment's are ,neoessary. :

Some guldelmes and caveats forasses-
sors that emerged from the workshop '

folIOW'

'3 Seek a process of oontmuous foun- :
~ dation building coupled with peri-

odic pohcy-dnven assessmients.

~® Do not box the pohcymaker in; al- »

-low some flexibility for negotia-

tions, give and take, and tradeoffs -
* among the varjous: intetests coming

to bear on the issue and the pohcy-
. maker(s). :

& Eyvaluate the oonsequenoes of decl-

sions; do not make recommenda-~

o Develop projectioﬁs thatall panies i
can understand and can have conﬁ-“

~ dencein.

What J)lrectrons ‘Should Develop-'

-ment Take"

: Currently,‘ the ‘most pré:séiﬁg need of

the scientific community in the conduct

of integrated assessments is the devel- -

‘opment of genetic wols to evaluate
four classes of pohcy mtervenhom 4

. Informanon ptov1s10n
e Research and development
J Regulauon

. Incentives ,‘

) To support pohcy decxslons an assess-
“ment should describe the environ- -
- mental and socioeconomic - drivers and
._consequences of each action contem-

plated. Fundmg agencxes need to make
a range of investments to ensure that

“the appropriate tools and capabilities” f
are available to address spemﬁc ques- .
‘tions as they arise. |

Must We Seek a General Under-
. standmg of the Underlymg Physncal
,.Phenomena"

Amsmg the nnphcauons of proposed
mmgatlon or adaptation options raises -

questions of the level of information _
required to propetly assess or even de--

fine them. For example, for the pro-

posed option of deep-sea injection of

carbon dioxide, ‘detailed information
would’ be -needed about the physmal

. chemistry of carbon dioxide hydratesat
,thh pressures and low. temperature

and on the biological effects of carbon
dioxide hydrates on an ecosystem that

has barely been observed, let alone'f o
, studled : o
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, 4,,‘Such fundamental research and under—
. standmg would be needed to avoid ¢ cre- -
- ating new, and perhaps ‘mote .
o dangerous problems. An example of
‘such a case is the disposal of hazardous
. 'wastes. Pnor to the sixties, such Wastm

were commonly dlsposed of by bunal.

- That practice was considered o pro--
: v1de a physxcal separation : and protec- -
’ _tion. from . the .

~hazards  of 'the

' groundwater con-
- tamination were not

“hazards. Today we -
havea legacy of soil .

‘pollution that is

"Vmuch more dlfﬁcult and expensive to

deal with than was the original prob- -

- lem. A fundamental understandmg of -
- the phys1cal and biological procésses
- involved may have avoided this extra |
. dangerand expense. So, 100, should the
* fundamental processes of any action
" proposed for dealing with the causes of
of - global climate change be mvesu- .
: gated andunderstood SRR

.- wastes.. Howe’ver,; :
~migration - and -

understood and fac-‘, s
_ tored into: the as-
- sessments of the:

“and groundwater :

‘fWhat Soclal Phenomena Must Be
”“Undcrstood"

In less-developed and developed socie-

" ties alike, the assessment of global cli-

mate change will require the evaluation
cof a-wide’ range of human behaviors
 and responses, such as risk perception,

. communicative behavior, attitudes,
and preferences. The uncertainties as-
--sociated with data and models dealing
* with such social phenomena however,
can be as great as or greater than those

associated with physrcal or blologlcal
systems ]

Social and economic issues that Should‘ .

' be studied, understood, and factored.
,fmto an integrated assessment mclude

;‘ The industrialization of developmg .

countries (how technology would
. :penetrate those countries and how
' ‘,those countries fit into the world
~economy)
Development pohcy
“Food supply
Pubhc health ,
: Education and hteracy and their .
role in industrialization
¢ _The formation, leadership, and ef-
- fective actions of interest groups
(how they are going to be affected) -

~ ® Population, whxch has a tremen-"

.dous impact on global change (ef-
.- forts to control population involve
- making a number of decisions -
_about; for exa.mple education, birth .
, control or mterventxon) -

Tt should be noted that economic dovel-

- opment is both a cause of and a solution

- to g’loball'warming Development tends
* 1o increase resource consumption and

oL energy emissions. At the same time, it

. tends to decrease traditional practices
(e:g., gathering firewood from forests, ~

- thereby degrading the biomass poten-

tial of those forests) and to slow | popu-

lation growth [lessening the potential

pressures on the food supply, urban and”

. tural land, (un)employment levels, the
urban mfrastmcmre and socml serv-
>1cos]




At the end of the workshop, the steer e
. ing committee, whose memberslup re- -
- flected the diversity of the full group, -

" reviewed and analyzed the issues
. raised by the breakout groups to iden- i
: 'tlfyeonnnonconeemsandareasofsPc-
- cific significance. That committee
‘identified five basic themes within the e

3 dlSCllSSIOI]S of the breakout groups
Procoss Counts

' The most nnportant aspect of assas-

: The assessment procoss must use ava-
- riety of approaches with fundamentally -
different assumptions, w1th a wide -
- range infocus, and with various levels
of -analytical sophlsncanon (from -

~ back-of-the-envelope calculations w0
S different kinds. of ‘end-to-end model-*

- ing): Scenario effects across a range of - -

" indicators need to be eompated, aug-i i

mennng eost/benefit analyses

‘fEn‘ects'DominatE”' i

5 \Percelved eeologlcal, soclal and eco- -
nomic consequences of. global chmate C
change will determine the most press-
ing need for mtegrated asSessment in "
‘suppon of pohcy decisions. Extreme -

“events ‘(droughts, floods; humcanes, £

- ete.) must.be included in the assess-
" ‘ment beeause of their high visibility
,-a.nd cnncal effects on systems e

3 ;Contextlslmportant o
ment is the process of communication;
‘review, stakeholder involvement, -
-broadening of perspecnves balancmg .
" of needs, battenng of support, discov---
- ery of common goals, gradual under-
o standmg, and evolutionary nesolunonrf
that can occur; assessment is not s1m- S

‘ Aplyareport‘ e
R Multlple Approaches Are Needed

mformanon, and the experience and

- “background of the stakeholders and de-
cision makers. The process necessarily -
- will be iterative and will use different =~ -
\, - approachesas it evolves. A key tosuc- - .
- cess will be hiring people who can'step - -

Conclusnons T

’Iheassessnent process andits resultsf LA
‘must be viewed in the context of the =
pohcyrssuesathand,thebmadersocxal =
and environmental policy issuesfacing .~~~ .

- the United States, the availability of -~~~

across organizational and disciplinary - -

- boundaries to provide lines of commu-
- nication among the-decision ‘makers,
~stakeholdels, and scxenust/assessors

'Ihe assessment process must allow all -

- “patticipants to ‘develop confidence in. SR
S thepmewsandtoapprecmethemcer-‘ SR
- tainty inherent in its outcomes. Uncer- -~
- tainty ‘must be considered in 8 . -
~-meaningful wayandclearlyeommum—\

e catedtolayaudxem C et ‘

. ‘Uncertamty Must Be Charactenzed -
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