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participants were divided into breakout groups 
backgrounds and intemts. These groups con- 

ferred independently to ident@ and define what they considered to be the key 
c h g e  policy questions that should be addressed by integrated assessment. 

aderators of these breakout groups were: 

Rick Bradley 

Nancy Brown 
U.S. Department of Energy 

Lawrence Berkeley Laboratory 

Roberta B. Miller/Thomas M. Parris 

William P. Pennell 
CIESXN 

of the breakout groups gave periodic 
reports on the discussions being held. In addition, an overnight newsletter summa- 
rized the proceedings of the f b t  day for the participants. After the main workshop 
concluded, the steering committee gathered to review, critique, and focus what had 
transphi. ’Ihis report summarizes the issues that the participants felt were critical 
in conducting integrated assessment of global climate change. 

On behalf of the Envhnmental Sciences Division and the Center for 
Global and hvimnmental 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 Diyision; rnembe Steering Committee; the 
speakers; discussion rapportem; nts for their contribu- 
tions to this effort to understand the integrated-assesmentprocRss and 
the role 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 th 

summary, and the final report 

es Division and the 
Center for Global Envhnmental Studies 

Oak Ridge National Laboratory 
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This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thcreof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recorn- 

mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 



ltiple Approaches kre Needed. Executive Summary 

Washington, D.C., with more than 90 

Effects Dominate. Perceived ecologi- 
cal, social, and economic consequen 
ces of global climate change will deter 
mine the most pressing need for inte- 
grated assessment in support of policy 

t. The assess- 

the decision makers. 'Ihe 
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den, and the assessment 

Gather and analyze data; project 
the outcome of alternative policy 
scenarios; synthesize, compare, 
and qualify results; and effectively 
communicate the comparison to all 
the parties concerned. 

The next steps needed are to flesh out 





I 

a view of the context within which 
global climate change policies am de- 
veloped and assessed. The speakers at 
this plenary session described four ge- 
neric models used to address m 
global environmental 

A no-regrets policy; 

Change Action Plan, is to return U.S. 
emissions of greenhouse gases to their 
1990 levels by the year 2000. A Be- 
yond-2OOO 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 
contmlcost 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- 

The interior solution, curve approach may eventually evolve 
toward an interior-solution fesponse, 
which requires the most demanding as- 

*e~ost--e ~ 0 1 ~ -  

The eliminate-the-cause-at-any- 

a balance between cos 
fits. 



addressed the question "What makes 
assessments useful?" by mlyzhg the 

ples of such assessments the Inter- 

U decision makers have the 

quire answers to a variety of ques- 

assessments. 

that 

assessment; our society invests too 
little too late in policy-driven as- 
sessment. Also, our society tends to 
get frustrated with scientific de- 

who will use and supply 
mation: oorporations, town coun- 
cils¶ regulatory bodies, utility 
boards, legislators, etc. In addition, 
stakeholders and others involved in 

municated their findings as infor- Assessment m 
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just linking together nor aggregat- 
ing of individually provided parts 
or mponents. 

a h e w o r k  for assembling infoma- 

ks, sensitivities, andun- 
wever, modeling itself 

e n d  by the current political climate, 

ework for assessing the 





The Workshop Although participants found it very dif- 
ficult to focuson specifics of the issues 
in their breakout groups, they were en- 

, under- thusiastic about the wide range of pol- 
standing, and projections to assist the icy issues discussed, the intensity of 
decision-making process by evaluating thought; and the concept of viewing 
issues and by comparing alternative assessment as an ongoing process of 
scenarios or outcomes of le pol- analysis, synthesis, communication, 
icy options. and negotiation rather than as a model 

or report. 
Participants were given examples of 
policy questions, such as how much to Some discusants thought the policy 
reduce trace-gas emissions, whether to issues identified reflected a reactive 

s or posture; one suggested the need for 
adaptation strate- more proactive activities, such as de- 
gies, and how to ad- veloping a "man on the moon" national 
dress such concern resolve that would move the United 

s to a zero-net-carbon emission 
Breakout groups by some date. Such an activity 
were challenged to uld secure for the United States a 
identify and to char- leademhip role and concurrently buy 
acterize other key time for planning, infiastructute adap- 
policy issues or re- tation,andsocialandeconomicadjust- . 
sponse options from ments. 
which appropriate 

The breakout groups suggested and 
analyzed literally hundreds of issues 
related to the process of integrated as- 
sessment. After developing these 

, combining similar concepts, and 
ranking them by importance, the 
groups reported their findings; 77 is- 
sues were idenflied and are listed on 
succeeding pages in shaded boxes near 
the text in which they are discussed. 
The workshop steering committee later 
analyzedthoseissues toidentifycorn- 
mon conceq which are presented in 

Conclusions section of this report. 

gbe- 
tween policy issues (such as mitigation 
or adaptation issues) 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 group 
identified and characterized issues to 
be dealt with in designing integrated 
assessments 
pects of 

) 

6 



The first issue that has to be addmsed In view 

influence on that change. Global sur- 

century occurring during the past se scenarios that an assessment could 
lute  include: Would it make any 

fference if no changes were im- 
on the current trends in fossil- 

an important role in determining an- 
nual precipitation across the middle of 
North America apd 
Asia. Is it defensible 

make the Earth ES 

tion strategies @.e., ac- 

financial cost. A 
emissions would 

e standard of living. 
mix toward nuclear 

mental effects €tom long-term storage 
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conceptual, bench-scale, 
nt facilities for its abate- 

or magation. 'The basic research 
d indicate the reality of the situ- 

with the situation and altering the 

as- and implications of ?he research results 

dioxide 
, is a key 
this hteF- 

question must be consided does the 
preponderance of scientific evidencti 
indicate that policy should emphasize 

- nomic, and environmental costs. 
- Choices will have to be made between 

made between environ- 
For example, will it be 

to lower carbon dioxide emis- 
-fuel-burning power 

clear power plants? 





tion management, or urban 

ent mechanism Will it 

-, tariffs, embargoes, 

wil l  form the framework of policymak- 
ing and policy implementation. mterurban transport systems? 

pbce h u g h  favored currently, the united states k commit- 
ted toreducing its fossil-fuel emissions 
to their 1990 levels by the year 2OOO 
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 meeting or not meeting 

of c o o ~ ~ ~ o n  be 
subject to (in many cases, extensive) 

ew. And 
s tof idy  
of fossil- that goal. 

How Do We Integrate Climate- 
Change Issues with Other Soeial and 
Environmental Issues? 

Climate change 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 markets, 
accessibility to na-1 resources for 
exploitation, availability of intellectual 
resources, controls on information and 

~ communication, human rights ac- 
corded to citizens and foreign nation- 

variables. Some of these variables are 
interdependent. f i r  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. 

hologic~ca- 

I 

als, freedotn to travel, and m a y  other 

would have to be decided 
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tions required to de 
change with the actions 
spond to these other problems? 
we integrate the responses to 
change with those aimed at the 
pressing problems? €Io 
a relative risk to threats 
tude and to problems 
ent immediacies? 

low-cost model that is 

We need to learn: 
ta 15 years as the water heater has to be 

sectors, and among re@ 

change will have to ukhss bmad so- 
cia1 and environmental policy issues of 
the united States, and the interactions 
among issues and initiatives will 
to be contemplated, explored, 
evaluated as climate-change 
evolve. 

emissions Q the atmosphere)? Such 
decisions are often made by municipal 
governments that are influenced by 
staff recommendations, 
gionalregulations, prOpelty-0 
jections, and many other influences. 
Fbybacks fmm waste sorting and recy- 

specific decision makers need to be 
identified. "his fact immediately raises 
the question, Who am the policymak- 
em who deal with issues relad to cli- 



decision maker can 
instance to another. 

ptocess of conducting 

tify andinform the relevant policymak- 
ers and stakeholders. Public hearings 
can allow stakeholders to identify 
themselves and to make their opinions 

a s  should, therefore, strive to keep d e  
dehate open and the decision makers’ 

itions flexible until the full weight 

and private research into the 
and effects of global climate 
willbenecessaryifthepmblem 

tobeunderstood, ifthe policy debate 
to be informed scientifically, and if 

be effective. k u s e  the 

of research-policy questions. How 
should d e  fedeml government direct 
its research to assist private, state, and 

&Is, the ability to develop studies 





One place to start in an integrated as- 
sessment of global climate change 
would be to ask to what extent existing 
government policies promote adapta- 
tion or active response to global cli- 

mate change. Then 
the broader question 

The condition is compounded because 
the climate system does not lend itself 
to laboratory experimentation. 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 

dence supports predictive models, particularly com- 
putting in place a puter models. Because the observa- 
policy that would tions on which the theories are based 
emphasize abate- are so fractwed, those models bring 
menvmitigation or with them and uncertainties 
one that leans to- of their own. 
ward adaptation. 

Today, those uncertainties limit (1) the 
conviction with which scientists can 
speak about global climate change and 
(2) the faith government and industry 

climate-change analyses and predic- 
tions. With trillions of dollars involved 
in the debate (the costs of abatement or 
adaptation) and billions of lives at risk 
(the people supported by today’s 
sources of mps, 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 globalclimate- 
change uncertainty, we are not even 
sure what problems might arise. Not 
too long ago, sea-level rise h m  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, similarresearchhas 
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 uncednties. 

How Do W e  Deal with Uwertainty? 

ental 
assessment (or even everyday life), un- 
certainty is a major bedevilment of cli- 
mate-change research. The changes 
that are to be identified and measured 
are very small in comparison with the 
interglacial, annual, diurnal, and even 
moment-to-moment changes that are 
regularly observed. Discerning a 
change in the integrated data is difficult 
and hught 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 

ever, full under- 
olved or 

be 
be 

As in any broad- representatives are willing to place in 
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of species, increase in noise level, 
etc.) may not be so easily costed. 

valued? Can we 

perceive as a serious risk might be con- 

cause the concepts of risk and 
are highly value-laden. Peo 
consider something risky if 
something they value gre 

perceived as a threat or risk that must 
be countered. Absent any perception of 
risk to a valued possession, action 

costs) would not be seen as desirable. alternatives must take 

laden. 

dation of groundwater quality 

15 



prediction of their occumnce would be 
important in developing policies and 
support for counteractions. 

will have to determine the 
of costs and benefits to 

raises the issue of how 

. Among the questions raised by 

What equity issues will arise 

am lessdeveloped countries 

Are t h ~  current mechanisms for 
promoting world peace and justice 
adecpte to guanrntee the rights of 
small and less-developed coun- 





- native policy responses to these issues 
a simple, stmightforward ac- 

der assessments (e.g., those 
should usually be an itera- 

and interactive process involving 
e public, and decision 
specific policy options 

used to develop a pa&ular assessment 
are inherently unpredictable. Because 

n e  growing of fitem- on of this unpdctability, assessments 
assessment that, to be truly necessarily take on entrepreneurial 
integrated, an assessment 

Finding and including who At the very outset, the policy issues to can step across institutional be should be expressed 
use the strengths and specifically, and the core information 

avoid the biases of each participant, must be and 

defined. As the assessment progresses, and communicate actoss the gap 

it should include at least five basic 
components: foundation building, a 
general assessment, tool constn~ction, 
common databases, and a directed or 
focused assessment. 

This taxonomy makes it sound as 
though the assessment process is a very 

and of the comquenCes of alter- hear, &gle-&ded p m m .  It is not. 
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Assessments typically use multiple ap- To support poky decisions, an assess- 
should describe the environ- 
and socioeconomic drivers and 

consequences of each action contem- 
plated. Funding agencies need to make 

of investments to ensure that 
appropriate mIs and capabilities 
available to address specific ques- 

rarely simple. So the assessment is bro- 
ken up into a series of subassessments, 
each of which is targeted at a specXc 
part of the problem, an 

Must We Seek a General Under- 
standing of the Underlying Physical 
Phenomena? 

Assessing the implications of pro@ 
mitigation or adaptation options raises 
questions of the level of information 
required to properly 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 physical 
chemistry of carbon dioxide hydrates at 

and on the biological effects of carbon 
dioxide hydrates on an ecosystem that 
has barely been observed, let alone 

subassessments for 

geted assessments are 

sols that emerged from the 
fdlow: 

op 

0 Seek a p m  o f ~ ~ ~ o u s  fom- high Press- and low temprame 
&tion building with pe.i- 
odic po en assessments. 
Donot aker in; al- 
low some flexibility for negotia- 

0 Information provision 
0 Research and development 

19 









USDA Forest Service 
Radnor, Pennsylvania 

Tennessee Valle 

PeterCunniffe 

Oak Ridge National 
Oak Ridge, Tennessee 

Research Triangle Park, Noah 

Hadi Dowlatabadi 

ipants 

23 





Ric 
Cnn mssional 

Private Consultant 
Oak Ridge, Tennessee 




