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- .  ABSTRACT 

Many r e sea rch  groups a r e  a t  work on t h e  important  long-term t a s k  
of understanding t h e  e f f e c t s  of a tmospher ic .carbon  d iox ide  (C02) on 
world c l imate .  Most e x p e r t s  expect  t h a t  t h e  C02 i n c r e a s e  w i l l  
con t inue ,  and t h a t  t h e r e f 0 r e . a  g l o b a l  c l i m a t e  warming w i l l  occur  
w i th in  25 t o  50 yea r s ,  w i th  a t t e n d a n t  s t r o n g  r e g i o n a l  c l i m a t e  
a l t e r a t i o n s .  Our one-year p repa ra to ry  s tudy  on "The Consequences 
o£  a  Hypothe t ica l  World Climate Change Produced by Increased  
Atmospheric Carbon Dioxide" has  t h r e e  c l o s e l y  r e l a t e d  o b j e c t i v e s  i n  . 
looking  a t  t h i s  i s s u e .  

F i r s t ,  we  a r e  a t t empt ing  t o  o u t l i n e  t h e  major s o c i a l ,  economic, 
g e o p o l i t i c a l  and e t h i c a l  i s s u e s  t o  be faced  should a  g l o b a l  warming 
occur  a s  a  r e s u l t  of i nc reased  atmospheric  carbon d iox ide .  A r e p o r t  
which a t t empt s  t o  answer t h e s e  ques t i ons  w i l l  be completed by the '  
end of  t h e  con t r ac t . ' p e r iod .  Two major r e v i s i o n s  have been done on 
t h e  r e p o r t  t o  da t e .  

n / 
Secondly, our '  goa l  is  t o  l a y  t h e  groundwork and make 

recommendations f o r  a  longer-term e f f o r t  t o  d e l i n e a t e  p o s s i b l e  
s t r a t e g i e s  to .  meet t h e  s o c i a l ,  p o l i t i c a l  and economic cha l l enges  
posed by our  knowledge of the 'g rowing  atmospheric  burden of C02. 
P l ans  f o r  t h e  follow-on w i l l  be d i s cus sed  a t  an  i n t e r n a t i o n a l  
conference i n  West Be r l i n ,  May 18-23, sponsored by t h e  Aspen I n s t i t u t e  
Be r l i n .  Recommendations w i l l  be g iven  t o  DOE i n  a  l e t t e r  r e p o r t  
a t  t h e  conc lus ion  of , t h e  p r o j e c t .  @- 

A t h i r d  p a r t  of our  e f f o r t  is  t o  d i s semina t e  ou r  f i n d i n g s  widely 
and a t t r a c t  i n t e r n a t i o n a l  and n a t i o n a l  suppor t ,  bo th  f i n a n c i a l  
and moral,  f o r  a  follow-on s tudy .  We have a l r e a d y  begun t h i s ,  
e f f o r t  and w i l ' l  con t inue  f o r  t h e  d u r a t i o n  of t h e  p r o j e c t  and beyond. 

ACTIVITIES TO DATE - SEPTEMBER 1, 1979 t o  APRIL 30, 1980 

S t e e r i n g  C o m i t t e e  S e l e c t i o n  

The f i r s t  major t a s k  of t h e  p r o j e c t  was t o  i d e n t i f y  and s e l e c t  
a  h igh ly  q u a l i f i e d  and m u l t i - d i s c i p l i n a r y  S t e e r i n g  C o m i t t e e .  W e  
were f o r t u n a t e  t o  e n l i s t  t h e  s e r v i c e s  of a  group of persons  wi th  a  
d i v e r s i t y  of backgrounds and e x p e r t i s e .  The committee is  comprised 
of s o c i a l  s c i e n t i s t s ,  p o l i t i c a l  s c i e n t i s t s ,  economists ,  phys i ca l  
s c i e n t i s t s  and po l i cy  makers. ( L i s t  Attached-Attachment 1 )  

Draf t  R e ~ o r t  

A second major t a s k  i n  t h e  e a r l y  months of t h e  p r o j e c t  was t h e  
p repa ra t i on  of a  f i r s t  d r a f t  of a  r e p o r t  which o u t l i n e s  t h e  major 
a s p e c t s  of t h e  carbon d iox ide  c l i m a t e  impact i s s u e .  Th i s  d r a f t  
was prepared by D r .  William W. Kellogg, P r i n c i p a l  I n v e s t i g a t o r ,  



and D r .  Robert Schware, a  f u l l - t i m e  c o n s u l t a n t  t o  t h e  p r o j e c t .  
(A copy of t h i s  e a r l y  d r a f t  r e p o r t  was p rev ious ly  submit ted t o  t h e  
DOE i n  Washington.) The aut.hors d i s cus sed  t h e  d r a f t  r e p o r t  i n  
d e t a i l  wi th  n e a r l y  every member of t h e  S t e e r i n g  Committee du r ing  t h e  
per iod  of l a t e  November t o  e a r l y  December. I n  t h e  l i g h t  of 
t h e s e  d i s c u s s i o n s  and other.comments t h e  r e p o r t  has  been e x t e n s i v e l y  
r ev i sed .  The s i g n i f i c a n t  r e s u l t s  of our  s tudy  w i l l  be presen ted  
i n  t h e  f i n a l  v e r s i o n  of t h e  r e p o r t  a t  t h e  completion of t h e  p r o j e c t .  
A copy of t h e  most r e c e n t  d r a f t  has  been s e n t  t o  D r .  David ~ l d e ,  
Manager of t h e  DOE Carbon Dioxide and Climate Research Program. 

Brookings I n s t i t u t i o n  Subcontract  

We have i n  a d d i t i o n  e n t e r e d  i n t 0 . a  subcon t r ac t  agreement wi th  
t h e  Brookings I n s t i t u t i o n  (13  February 1980) t o  have D r .  L e s t e r  Lave 
p repa re  a  paper  on m i t i g a t i n g  s t r a t e g i e s  should t h e  untoward e f f e c t s  
of increased  atmpspheric c o n c e n t r a t i o n s  of carbon d iox ide  become 
mani fes t .  I n  h i s  s tudy  D r .  Lave w i l l  be looking  a t  a g e n e r a l  
approach t o  quan t i fy ing  t h e  n a t u r e  of t h e  economic ad jus tments  t o  
carbon dioxide-induced c l i m a t e  change and i d e n t i f y i n g  a r e a s  of 
i n s t i t u t i o n a l  and s o c i a l  s t r a i n .  H i s  s tudy  w i l l  a t t empt  t o  answer 
such ques t i ons  a s :  What a c t i o n s  could be t aken  by v a r i o u s  govern- 
ments t o  f a c i l i t a t e .  ad jus tment?  What p r i v a t e  s e c t o r  a c t i o n s  would , 

t end  t o  be d e s t a b i l i z i n g ,  e . g . ,  l and  s p e c u l a t i o n ?  Which i n s t i t u t i o n s  
a r e  l i k e l y  t o  come under t h e  most s t r a i n  and what could be done t o  
he lp  them f a c i l i t a t e  ad jus tment?  

Meeting a t  Aspen's Wye P l a n t a t i o n  24-29 February,  1980 

I n  December 1979, a t  t h e  r eques t  of DOE, t h e  p r o j e c t  t empora r i l y  
moved i n  a  somewhat d i f f e r e n t  d i r e c t i o n .  We devoted our  a t t e n t i o n  t o  
t h e  d r a f t i n g  of a  long-range program of r e sea rch  devoted t o  t h e  
"Assessment of Economic, S o c i a l ,  and P o l i t i c a l  Impacts of Carbon 
~ i o x i d e - ~ n d u c e d  Cl imat ic  Change. " A document o u t l i n i n g  such a  
r e s e a r c h  program was prepared " for  d i s c u s s i o n  purposes  only."  It 
was t h e  major i npu t  t o  a  week-.long workshop he ld  a t  ~ s ~ e n  I n s t i t u t e ' s  
Wye P l a n t a t i o n ,  Maryland, 24-29 Fshrtiary,  The' major s u b j e c t  
headings f o r  t h e  program under d i s c u s s i o n  were: 

-Economic assessment of c l i m a t i c  impacts;  

-Evaluat ion of s o c i e t a l  impacts  and s t r a t e g i e s ;  

- Information,  pe rcep t ion ,  and t h e  p o l i t i c a l  decision-making 
process .  

Each of t h e s e  was broken down i n t o  sub-tasks,  and some sense  of 
t h e  r e l a t i v e  p r i o r i t i e s  t o  be a t t a c h e d  t o  each emerged. P a r t i c i p a n t s  
i nc luded~ :p ro j ec t  s t a f f  and member's of t h e  P r o j e c t  S t e e r i n g  Committee, 
whose c o s t s  were covered under t h e  c o n t r a c t .  Addi t iona l  p a r t i c i p a n t s  



i n v i t e d  a t  t h e  sugges t ion  of  t h e  DOE-Washington were supported wi th  
o t h e r  DOE funds.  

The program d e s c r i p t i o n ,  which was d i s cus sed  a t  t h e  meeting, i s  i n  
t h e  process  of being r e w r i t t e n .  It w i l l  be submit ted t o  DOE and t h e  
Nat iona l  Climate Program O f f i c e  i n  e a r l y  May. 

The meeting a t  Wye P l a n t a t i o n  a l s o  provided a d d i t i o n a l  u s e f u l  
m a t e r i a l  f o r  t h e  secdnd d r a f t  of t h e  main p r o j e c t  r e p o r t  a l r eady  

-7 
r e f e r r e d  t o .  

P r e s e n t a t i o n  of Papers  

During . the course  of t h e  p r o j e c t  a  number of papers  have 
been prepared f o r  p r e s e n t a t i o n  a t  n a t i o n a l  and i n t e r n a t i n a l  meet ings 
by members of t h e  Aspen I n s t i t u t e  s t a f f ,  each  one cover ing  some 
a spec t  of  t h e  s tudy.  Some w i l l  appear i n  t h e  conference  proceedings.  
S ince  t h i s  s tudy  is  h igh ly  i n t e r d i s c i p l i n a r y  i t  has  been important  
f o r  s t a f f  members t o  a t t e n d  a v a r i e t y  of meet ings where d i v e r s e  
p o i n t s  of view could be explored and s i g n i f i c a n t  i n p u t s  t o  t h e  
s tudy  made. These meet ings have a l s o  made p o s s i b l e  t h e  d i ssemina t ion  
of in format ion .about  our  p r o j e c t  t o  o t h e r s  who a r e  s tudying  t h e  
i s s u e s .  A l i s t  and cop ie s  of t h e  papers  ( i n  ch rono log ica l  o rde r )  
a r e  a t t a c h e d .  (Attachment 2) 

FUTURE PLANS FOR REMAINDER OF THE CONTRACT 

B e r l i n  Workshop 

With t h e  purpose of ob t a in ing  European and developing count ry  
i n p u t s  t o  t h e  s tudy ,  Walter  O r r  Roberts ,  P r o j e c t  D i r e c t o r ,  has  
convened a  one-week Workshop, t o  be he ld  a t  Aspen's West B e r l i n  
Conference Center  18-23 May. Our e f f o r t s  t o  f u l f i l l  t h e  t h r e e  
major g o a l s  of t h e  p r o j e c t  w i l l  be a s s i s t e d  i n  a  major way .by t h i s  
workshop. Expenses f o r  t h e  Workshop a r e  being m e t  by Aspen I n s t i t u t e  
B e r l i n  and p r i v a t e  foundat ion  g r a n t s .  The meet ing has  a l s o  been 
co-sponsored by t h e  World Meteorological  Organiza t ion  but  t h i s  
o r g a n i z a t i o n  has no t  provided any funding fox  t h e  workshop. 
Permission has  been reques ted  from DOE t o  suppor t  t r a n s p o r t a t i o n  t o  
t h e  workshop f o r  p r o j e c t  s t a f f  members, Roberts ,  Kellogg and Schware. 
The i r  l o c a l  c o s t s  w i l l  be covered by Aspen I n s t i t u t e ' B e r l i n . '  

A second d r a f t  of t h e  Kellogg-Schware r e p o r t ' w i l l  s e r v e  a s  t h e  
b a s i s  f o r  t h e  Workshop d i scus s ions .  A t  t h e  B e r l i n  Workshop t h e  
' p a r t i c i p a n t s  w i l l  a l s o  d i s c u s s  t h e  fol lowing:  . 

-Mechanisms and i n s t i t u t i o n s  f o r  world d e c i s i o n  making 
regard ing  a  g l o b a l  environmental problem t h a t  i nvo lves  long- - 
l e a d  t imes f o r  d e c i s i o n ,  s u b s t a n t i a l  s c i e n t i f i c  u n c e r t a i n t i e s ,  
c o n f l i c t i n g  r e g i o n a l  b e n e f i t s  j d i s b e n e f i t  s , and concer ted  



a c t i o n  by n a t i o n s  a t  d i v e r s e  l e v e l s  of deve-lopment and wi th  
d i f f e r e n t  systems of governance. The workshop w i l l  a l s o  
examine a v a i l a b l e  means f o r  s u s t a i n i n g  i n t e l l i g e n t  p u b l i c  
awareness of a  problem of long d u r a t i o n  and low r a t e  of change, 
but one w i th  l a r g e  u l t i m a t e  r i s k s .  

- Incen t ives  and d i s i n c e n t i v e s  f o r  c o u n t r i e s  t o  c u r t a i l  C02 
product ion .  Shor t  of e c o l o g i c a l  and/or  socio-economic d i s a s t e r s ,  
what w i l l  s e r v e  a s  a  s u f f i c i e n t  c a t a l y s t  f o r  n a t i o n a l  and 
i n t e r n a t i o n a l  a c t i o n  on t h e  C02 problem? 

- I d e n t i f i c a t i o n  of t h e  n a t i o n a l  and i n t e r n a t i o n a l  
i n i t i a t i v e s  t h a t  can be t aken  w i t h i n  t h e  next  10 yea r s  t o  maximize 

. . 
coopera t ion  i n  a n t i c i p a t i n g  and m i t i g a t i n g  CO -induced 2  
c l i m a t i c  impacts.  These a r e  l i k e l y  t o  be p r i m a r i l y  i n  t h e  
a r e a s  of food, , .energy,  and land  use .  

-Recommended p r i o r i t i e s  f o r  t h e  Zn te rna t iona l  c l ima te  
Impact S t u d i e s  Program (World Meteoro logica l  Organiza t ion  
and United Nations Environment Programme) and f o r .  n a t i o n a l  
r e s e a r c h  programs on c l i m a t i c  impacts.  

Conference on " I n t e r n a t i o n a l  Law, I n s t i t u t i o n s  and World 
Climate Change" 

Cen t r a l  t o  our  s tudy  of- t h e  p o l i t i c a l ,  socio-economic, and 
e t h i c a l  consequences o.f a  h y p o t h e t i c a l  a tmospheric  warming i s  
t h e  i d e n t i f i c a t i o n  and assessment of mechanisms of i n t e r n a t i o n a l  . 
law which may, w i t h i n  t h e  coming few decades ,  become e s p e c i a l l y  
a p p l i c a b l e  t o  C02-related i s s u e s .  Are t h e r e  I n t e r n a t i o n a l  
mechanisms t o  d e a l  w i th  t h i s  e s s e n t i a l l y  g l o b a l  problem? Can 
r e s p o n s i b i l i t y  f o r  damage induced by  CO product ion  and t h e  2 consequent c l i m a t i c  change be a s se s sed  i n t e r n a t i o n a l l y ?  I f  s o ,  
what types  of decision-making reponses  w i l l  be l i k e l y ?  These and 
o t h e r  ques t i ons  w i l l  be t h e  focus  of a  forthcoming conference  
sponsored by t h e  Aspen I n s t i t u t e  and - the  Un ive r s i t y  of Denver, 
Col lege  of Law, I n t e r n a t i o n a l  Legal S t u d i e s  Program, t o  be he ld  
i n  Denver, Colorado, J u l y ' l O  and 11, 1980. . 

F i n a l  Report Revis ion 

With t h e  input  from t h e  d i s c u s s i o n  a t  t h e  .Ber l in  and Denver 
workshops, t h e  p r o j e c t  rep.ort w i l l  undergo a  l a s t  r e v i s i o n .  The 
f i n a l  r e p o r t  w i l l  be d i s t r i 6 u t e d  widely.  , Our p 1 a n . i ~  t o  p r i n t  
approximately 2000 copies . '  

Recomn~endations f o r  follow-on s tudy  

The recommendations we develop f o r  t h e  d i r e c t i o n  and manage- 
ment of t h e  follow-on s tudy  w i l l  be summarized and r epo r t ed  t o  t h e  
DOE i n  l e t t e r  form a t  t he  t i m e  t h e  f % a l  r e p o r t  is  completed. 



Other tentative future plans, 

The possibility of presenting the findings of our study at 
a seminar sponsored by DOE in Washington in the fall of 1980 
has. been discussed with Dr. Slade of 'DOE. 

Staff members may also present findings at other relevant 
meetings and workshops. 

PROJECT PERSONNEL 

Dr. William W. Kellogg, Principal Investigator, has spent 
one-half time.on the project from September 1, 1979 and will, 
continue to devote this percentage of his time to the project for 
the remainder of the contract term. 

. . . .  Dr. Walter Orr Roberts, Project Director, has spent 1/10 of 
his time on the project. Dr. Roberts' time is contributed at no 
charge to the Department of Energy. He will continue to contribute 
approximately this percentage of time to the project. 

Dr. Robert Schware, Consultant, has been working full time 
on the project. A large portion of Dr. Schware's consulting fee 
is being charged to DOE; part of his fee has been paid. for .by 
a private foundation grant. 

Mary L. Wolff, Program Administrat~r~has devoted 1112-time . 
to this project and will continue to do so throughout the remainder 
of the contract. 

In addition to the above staff, two secretaries are working 
on the project. One secretary is working approximately 1'12 time 
on the project; the.other 113 time. 

AttaatliuenLs; C02 Cfimace Iiiipace Study Steering Committee members 
List of papers presented by project staff (and papers- 
in chrondlogical order) 



15 January 1980 

CO Climate Impact Study 
2S teering Commit tee 

Representative George E. Brown, Jr., U.S. Congressman, 
2342 Rayburn House Office Building, Washington, DC 20515 

Dr. Rolando V. Garcia, Meteorologist, Universidad Autonoma, (VAM) 
Xochimilo, Mexico. 

Dr. Stanley Greenfield, Teknekron, Inc., 2118 Milvia Street, 
Berkeley, CA 94704 (415-548-4100) 

Dr. Robert W.. Kates, Political Scientist/~eogra~her, Woodrow Wilson 
International Center for Scholars, Smithsonian Institution Building, 
1000 Jefferson Drive S.W., Washington, DC. 20036 (202-381-5613) 

Dr. Lester-B. Lave, Economist, Brookings Institution, Washington, DC 20036 
(202- 79 7-6000) 

. . .  

professor   on el la Meadows, Economic Modeler, Resource Policy Center, 
Thayer School of Engineering, Dartmouth College, Hanover, NH 03755 
.(603-646-355 1 )  

Dr. Mihajlo Mesarovic, Economic Modeler, Case Western Reserve University, 
Cleveland, OH 44106 (216-368-2000) 

Dr. V... Kerry Smith, Economist, Department of Economics, University of North 
Carolina, Chapel Hill,' North Carolina 27514 
(919-966-2383 Econ. Dept.) 

Dr. Edith ~rown Weiss, Associate Professor of Law, Georgetown University 
Law Center, 600 New Jersey Avenue, N.W., Washington, DC 20001 
(301-229-5643) 

Dr. Gilbert F. White, Geographer, Institute of Behavioral Science, 
University of Colorado,, Boulder, CO 80309 (303-492-8817) 

Dr. Robert Y- mate; ~eteorologist, Administrator, National Research 
Council, Washington, DC 20418 (202-389-6102) 



. . .. Attachment 2 

&ST 0; PAPERS PRESENTED BY PROJECT STAFF (September 1, 1979 to April 30, 1980) 

W.W. Kellogg 

R. Schware 

W.O. Roberts 

W.W. Kellogg 

W.O. Roberts/ 
W.W. Kellogg 

W.W. Kellogg 

R. Schware 

Aspen Staff 

The prospect of a glbbal warming and stud$es of its 
societal impacts, Proceedings 7th Global Modeling. 
Conference, International Inst. for Applied Systems 
Analysis (IIASA), Laxenburg, Austria, 2-5 Oc'tober 1979 
(Travel and expenses paid by 'private foundation funds) 

A global political systems perspective to climate-society 
interactions, presented at IIASA Task Force meeting on 
"The Nature of Climate and Society Resea.rchU, Laxenburg, 
Austria, 4-6 February 1980 (Travel and expenses paid 
by IIASA) . 

Costs of climate impacts, Proceedings of Workshop on 
Energy/~limate ~nteractions, Munster, F.R.G., 3-7 March 1980 
(Travel paid by F.R.G. funds, expenses Aspen Institute funds) 

Aerosols and climate, Proceedings of Workshop on ~ n e r g ~ /  
Climate Interactions, Munster, F. R. G., 3-7 March 1980 
(Travel and expenses paid by F.R.G. funds) 

. . 
Assessment of risks, costs, and countervailing measures 
(Chairmen's Statement for Working Group 111), Proceedings 
of Workshop on Energy/Climate Interactions, Munster, F.R.G., 
3-7 March 1980 (Travel and expenses same as above) 
(Final report not available at this time) 

Awareness of Mankind as a Factor in Climatic Change 
Proceedings NATO Advanced Study Inst. on Climatic 
Variations and Variability: Facts and Theories, Erice, 
Sicily, 9-21 March 1980 (Travel and expenses paid by 
NATO funds) 

Toward a political analysis of the consequences of a 
world climate change produced by increasing atmospheric 
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