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The Internationall 
Energy Worlcshop 
Energy specialists debated future energy trends at a meeting in June at 
I IASA of the International Energy Workshop organized by Alan Manne 
and Leo Schrattenholzer. 

\Most experts expect oil prices t o  rise 
again in t h e  mid-1 980s and t o  acceler- 
a te  throughout  the  1990s .  Projections 
differed widely - in ext remc cases by  
a factor of three - with the  median 
representing an approximate  50 percent 
increase in t h e  real (inflation-adjusted) 
price of crude oil by  t h e  year 2000 .  This 
is equivalent t o  a 2 percent price hike 
annually from 1 9 8 0  t o  2000 .  "Conven- 
tional wisdom" holds that  prices will 
escalate as  t h e  demand for oil increases 
with economic growth and supplies 
o f  conventional oil and gas resources 
dwindle.  These forces will eventually 

outweigh t h e  price-dampening effects 
of energy conservation and t h e  avail- 
ability of  alternative energy sources. 

T h e  possibility of  a changed set o f  
conditions altering what  is now decrned 
t h e  conventional wisdom was raised by  
many a t  t h e  meeting. Mr. Gerald Davis 
of  Shell International in t h e  Nethcr- 
lands mentioned a number  of critical 
and uncertain factors in t h e  political 
and economic spheres, including t h c  
s ta te  of  "disrepair" in t h e  international 
economic order  established after World 
War 11, which could profoundly influ- 
ence future  levels of  economic activity 
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and cncrgy demand.  "In t h e  cvcnt that  Median valucs 0 
w e  arc slow to  establish an  incerna- with 1 9 8 0  = 1 0 0  
tional economic framework t o  under- 240  
pin faster economic growth,  there is a 
possibility o f  lower levels o f  economic 
activity than previously envisaged. Such 
circumstances, together with moderate  
t o  high conservation, could lead t o  soft  
energy markets well in to  the  1990s.  
These would place strong pressures o n  
the  existing structure of  t h e  oil market 
and ,  as a conscqucncc, oil prices could 
be in decline in real terms throughout 
most of this period. At a t ime when 
the  fu ture  structure of  oil markets and 
thus the  dynamics of crude oil prices 
are highly unpredictable,  t h e  challenge 
to  t h e  oil industry is t o  t ake  a position 
that  will ensure that  t he  necessary for- 
ward investment commitments  are 
made. This is no easy task." 

Professor Peter Odell, Director of 
t h e  Centre for International Energy 
Studies in t h e  Netherlands, rejects this 
near-consensus belief in the  inevitabil- 
ity of  high oil prices and theconvic t ion 
that  oil production will peak shortly.  
He argues tha t  such views emerge f rom 
analysts falsely extrapolating pre-1973 
conditions of oil supply concentrated 
in only a few countries and high energy 
dcrnand - conditions tha t  cannot  occur 
again. T h e  mistaken assumption that  
t h e  oil price shocks of the  1970s  sig- 
nalled a physical scarcity of  resources, 
together with errors in overestimating 
demand and underestimating supply,  
threw the  oil market into a state of 
severe disequilibrium that  will most 
likely persist until t he  beginning of  the  
next century ,  o r  until there is an  equi- 
librium in the  cost of producingoil  and 
its market price. He believes the  key  

is produced quarterly by the 
Office o f  Communications, IIASA. 
Material from Options may be freely used and 
reproduced with acknowledgment to the 
International Institute for Applied Systems 
Analysis. Please send tearsheets of any 
printed reference to the Office of Communi- 
cations, IIASA, A-2361 Laxenburg, Austria, 
Telephone 02236 71521; telex 079137. 

Editor: Roberta Yared 
Managing Editor: Derek Delves 
Designer: Martin Schobel 
Photographer: Franz-Karl Nebuda 
Printed in Austria 

Frequency distributions and median values of  international 
oil price estimates, 1980-2010 
(1983  International Energy Workshop poll) 

question hanging over the  oil market is 
no t  whether oil prices will decline over 
the  next twenty  t o  thirty years, but  
rather whether  prices will collapse 
under  the  pressure of  competit ion from 
an  expanding number  of  countries sup- 
plying oil ,  or  whether prices will decline 
slowly in the  context  of  supply and 
price agreements between t h e  largest 
oil exporter.  OPEC ( the  Organization 
of t h e  Petrolcum Exporting Countries),  
and t h e  largcst importer,  t he  OECD 
(Organisation for Economic Coopera- 
t ion and Development). 

There werc several explanations of- 
fered for  why  there was such a broad 
variance among the  fifty-five projec- 
t ions of  international crude oil priccs. 
Dr. Mohammed Mimouni o f  OPEC 
maintains that  since most of the pro- 
jections werc made in 1981  and 1982  
they arc "heavily weighted by  t h e  
events of  t he  late 1970s  associated with 
the  oil price adjustments o r  t he  cffects 
of conservation and/or  interfuel sub- 
stitution." Professor Takamitsu Sawa 
of  Kyo to  University, Japan observed 
that  recent projections of  crude oil 
prices tend t o  be  lower than,  say, those 
made a t  t he  t ime of  t h e  first Workshop 
poll in 1 9 8  1. Professor Alan Manne and 
Dr. Leo Schrattenholzer cited evidence 
that  t he  longer the  t ime horizon, t h e  
lower the  forecast of total  energy dc- 
mand and the  higher the  projection of 
crude oil prices. Other more elusive 
factors wcrc seen as operating among 

the  communi ty  of  energy analysts, 
including t h e  inclination of some  
forecasters t o  focus exclusively o n  
good news o r  conversely t o  predict that  
doomsday is a t  hand. While thc  Work- 
shop polling process cannot  eliminate 
biases o r  o the r  subjective influences 
o n  projections, it can contribute to  a 
greater awareness of  their existence. 

World Energy Trading 

Oil's dominant  position in t h e  inter- 
national energy market can b e  expected 
t o  cont inue throughout this century - 
and for  good reasons. Oil is high quality 
cnergy tha t  surpasses both natural gas 
and coal in the  relative ease and low 
cost of  its long-distance transportation 
and storage. Oil is t h e  commercial fuel 
t o  which t h e  world has become ac- 
customed, around which major infra- 
structures have adjusted, and o n  which 
highly mobile lifestyles are  based. 
Currently there are  no commercially 
available substi tutes for  oil as a moto r  
fuel and in certain cases as a petro- 
chemical feedstock. Although there are 
good prospects for t he  large-scale use 
of  methanol in t h e  transport  sector,  
most experts d o  no t  foresee a near- 
term shift t o  a global liquid fuel mar- 
ket dominated by it o r  any other  syn- 
thetic fuels. Thus  for  some  time oil 
will remain t h e  principal fuel traded 
internationally. 



T h e  Workshop median estimates of 
interregional shipments of  oil and gas 
(see figure o n  this page) show a continu- 
ing dependency of the  OECD countries 
o n  oil exports f rom OPEC countries,  
despite a slight decline in the  level of 
OECD oil consumption. Net exports 
of oil f rom t h e  centrally planned econ- 
omies, which were relatively small in 
1980 ,  are generally expected t o  wane 
over the  next twenty  years. The  oil 
imports of the  non-OPEC developing 
countries - a heterogeneous aggrega- 
t ion of  some  o n c  hundred economies 
a t  various stages of development and 
with large differences in the  levels of 
their  indigenous energy resources - 
will depend on  thcir income growth 
and balance-of-payment constraints. 
The  median suggests a dccline in t h e  
amoun t  of oil imports.  Opinions dif- 
fered o n  whether  the  major cause 
would be  expanded domestic oil pro- 
duct ion,  energy savings from shifting 
t o  less energy-intensive lines of devel- 
opmen t ,  o r  an  economic reality of hav- 
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ing t o  "do without".  , is  Mr. Edward 
Flom of  the  Standard Oil Company of 
Indiana, USA obscrved, forecasting the  
demand and supply patterns of these 
countries as a group is o n e  of  the  most 
complex,  yet critical, areas in develop- 
ing a consistent global oil projection. 

A striking feature of  t he  energy 
t rade  pattern suggested b y  the  figure is 
t he  substantial increase expected in 
net exports of gas f rom the  centrally 
planned economies and an  alnlost equal 
increase in expor t  volume f rom the  
OPEC countries. This gas, destined 
primarily for  Japan and western Eu- 
rope,  is transported mainly by  pipe- 
lines. It was generally conceded that  
resources should n o t  constrain the  de- 
velopment of an  international market 
for  gas. T h e  Soviet Union, for example,  
has vast proven reserves of gas. Aca- 
demician Mikhail Styrikovich of the  
Presidium of the  USSR Academy of  
Sciences pointed o u t  that these aresuf-  
ficient t o  meet projected medium-term 
domestic and international demands 
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for gas as an cnergy source and as a 
substi tute for  oil in many industrial ap-  
plications. Several recent energy stud- 
ies, including the  International Energy 
Agency's World Energy Outlook and 
the  IIASA '83 Scenario of  Energy De- 
velopment ,  concludc thar the  near-term 
challenge facing gas o n  energy markets 
is maintaining competitive prices in 
the  light of  t h e  relatively high costs of  
producing gas a t  wellhead and trans- 
porting resources by onshore and off-  
shore  pipelines or  b y  liquefied natural 
gas tankers. Dr. Hans-Holger Rogner,  
Leader of t h e  IIASA Energy Systems 
Group ,  believes that  despite anticipated 
increases in the  consumption of gas a t  
local and regional levels, an  inrerna- 
tional market for gas is not likely t o  
exist b y  the  year 2000.  Most experts 
judged t h e  longer term prospects for 
gas t o  be more  promising. 

In quantitatively assessing supply 
and demand conditions,  analysts have 
t o  take  into account  possible effects 
of  major technological advances o n  the  
availability and desirability of  energy 
sources. Professor Harvey Brooks of  
Harvard University. Massachusetts, 
USA notes that  many analysts tend t o  
be over-optimistic about  technologies 
thcy know and far roo consen,atlvc 
abou t  those that  have a good chance 

of being o n  the  scenc in thirt). t o  fort). 
years. As rMr. Edward Schmidt ,  a New 
York-based energ! consultant,  ap-  
praises the  situation for gas, rhe tech- 
nologies for  deep drilling in man). parts 
of t he  world and for  transporting large 
quantit ies of nicthanc over long dis- 
tances arc as primitive as aircraft engi- 
neering and the  aviation industr!. n.crc 
in t h e  1930s.  He believes that  t h e  
exponential  growth of these !,oung 
technologies over the  next  three  t o  
four  decades -analogous to  progressing 
from propellers ro jumbo jets - will 
lead to  major increases in gas reserl,es. 
cont inuous  cost reductions in produc- 
t ion and transportation, and thestead!. 
market penetration of  natural gas. 

The  fact thar coal shipments turned 
o u t  t o  be  insignificant at  the  level of 
t he  Workshop aggregation does  not  
i ~ n p l y  that  this giant resource will be 
an  unimportant  cornmodit). in energ!, 
trading. Coal trade will be esscntiall!, 
intraregional. T h e  hulk of imports t o  
wcstcrn Europe and Japan will origi- 



Average annual growth rate of gross national product  (GNP) 
and total  primary energy consumption (TPE), 1980-2000 
(Based o n  the  1983  International Energy Workshop poll) 
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nate within the  United States and Aus- 
tralia, allowing the  OECD to  b e  largely 
self-sufficient in terms of  coal over the  
next t w o  decades. 

Energy Conservation and 
Interfuel Substitution 

Thc  breakdown of global primary 
energy consumption (see figure on  page 
1 )  summarizes each region's prospects 
for  meeting the  projected increases in 
energy demand through energy conser- 
vation and interfuel substi tution. These 
two  forces d o  not  opera te  indcpendent- 
ly, b u t  are a direct consequence of the  
oil price shocks of t he  past decade and 
the  expectation of fu ture  real oil price 
increases. 

Except for the  rapidly expanding 
economies of OPEC, the  demand for 
encrgy is expected to  grow a t  a slower 
rate than economic growth (see figure 
o n  this page) as economies become less 
cnergy-intensive than they were in t h e  
past. Conservation is defined by Pro- 
fessor Manne and Dr. Schrattenholzer 
as a residual, calculated as the  diffcr- 
ence between t h e  projected energy 
consumption in the  year 2000  and the  
demand for energy that  would have 
occurred if t he  ratio of encrgy t o  GNP 
(gross national product) had rcmaincd 
constant throughout  the  period 1980-  
2000. Energy is saved through the  
combined effects of improved tcchnol- 
ogies for its production and usc and 

o f  changes in the  product mix of an  
economy.  

Several analysts expressed concern 
abou t  the  Workshop median estimate 
of somc 4 pcrccnt growth in total  
primary energ!' use in the  non-OPEC 
developing countrics, particularly in 
view of the  growth aspirations and en- 
ergy requirements for  building up  t h e  
industrial bases of these countries. Dr. 
Arshad Khan of the  Pakistan Atomic  
Energy Commission argues that  "En- 
ergy projections abou t  the  developing 
countries made by those in the  indus- 
trialized world may be  biased in favor 
of  thcir own  experiences, which cannot 
be  automatically transfcrred t o  t h e  
developing world." He believes that  in 
projecting a declining ratio of  cncrgy 
t o  GNP fo r  this group of developing 
countries,  analysts may  have inade- 
quately considered the  supply role of 
noncommercial encrgy sources (c.g. 
animal and farm waste). In his view, 
noncommercial  energy consumption 
will probably remain relatively stable 
over the  next two  decades, while t h e  
use of commercial energy sources will 
increase a t  a faster rate than economic 
growth. 

Virtually all projections indicatesig- 
nificant economic growth worldwide 
over the  next twenty  years, despite 
little o r  no increases in global oil sup- 
plies o n  the  international market.  Nat- 
ural gas, coal, and nuclear energy are 
thc  major substitutes for  oil ,  al though 
thcir rclative contributions vary. There  
was general agreement that  supply f rom 

renewable energy sources (hydropower,  
solar, biomass, fuelwood) would b e  
relatively small a t  the  world regional 
level. Professor Mannc and Dr. Schrat- 
tenholzer a t t r ibute  this ou tcome  of  
the  Workshop analysis t o  the  inherent 
limitations of these technologies based 
o n  decentralized supply systems. There 
were  also m y o r  definitional problems 
encountered for  renewables in 1 9 8 0  
base-year statistics. 

In line with the  mixed supply pat- 
tern of energy projected for  t he  Soviet 
Union and eastern European planned 
economies,  Professor Alexander Nek- 
rasov, Deputy Director of t he  ~Moscow 
Power Institute, USSR, outlines his 
country's  energy policy goals a s  t h e  
stabilization of oil consumption;  t h e  
fur ther  expansion of natural gas pro- 
duct ion;  t he  development of  nuclear 
energy, especially in the  European area; 
t he  increased production of coal, main- 
ly f rom the  open mines of  the  eastern 
area; and t h e  harnessing of hydropower  
and geothermal and solar energy o n  a 
limited scale for  heating purposes. 

According to  Professor Lu Ying- 
zhong of t h e  Insti tute of  Nuclear En- 
ergy Technology in Beijing, China's 
known recoverable resources of oil  and 
gas will probably bc  insufficient t o  
meet  t h e  estimated domestic demand 
for energy. Thus  national plans call fo r  
a doubling of  today's rate of  coal pro- 
duct ion by the  year 2000 ,  full exploita- 
t ion of the  country ' s  large hydropower  
resources, and the  construction in the  
mid-1980s of  two nuclear stations in 



The International Energy Workshop 
is an expanding network of analysts 
concerned with international energy 
issues. Its aims are to  compare pub- 
lished energy projections and t o  
understand the reasons for diverg- 
ing views o n  future developments 
and thus o n  current energy policies. 
Participation in the  Workshop is 
open to any individual o r  group pre- 
pared t o  contribute to  these goals. 

Created in 1981 jointly by IIASA 
and Stanford University, California, 
USA, the Workshop process entails 
iterative polling of projections of 
crude oil prices, economic growth, 
primary energy consumption and 
production, and energy trade. Suc- 
cessive meetings assess t h e  implica- 
tions of the  comparative projec- 
tions. The first meeting was held at  
Stanford University in 1981, dealing 
mainly with the projected energy 
futures for the countries of the Or- 
ganisation for  Economic Coopera- 
tion and Development (OECD). To  
provide the global comprehensive- 
ness necessary for consistent energy 
analysis, a second Workshop poll 
was conducted in 1983 that included 
energy projections for all world re- 
gions - the Soviet Union and the 
eastern European planned econo- 
mies, China and other Asian planned 
economies, the OECD, the Organi- 
zation of the  Petroleum Exporting 
Countries (OPEC), and the  non- 
OPEC developing countries. 

Seventy groups and individuals 
participated in the 1983 poll, gener- 
ally providing a reference (surprise- 
free) scenario and, in some instances, 
disruption and/or alternativegrowth 
scenarios as well. No probability 
estimates were attached to the pro- 
jections, which either were gener- 
ated by formal models o r  resulted 
from the interaction of analytic 
methods and human judgments. 
The period covered was 1980 to 
2010, with relatively few responses 
recorded for the  year 2010. A sum- 
mary report of the 1983 poll re- 
sponses, prepared by Professor Alan 
S. Manne of Stanford University and 
Dr. Leo Schrattenholzer of IIASA, 
served as background to the discus- 
sions a t  the  June Meeting. 

Shanghai and Guangdong province. 
The OECD will continue t o  use the 

lion's share of global energy supplies. 
Projections for this group show oil and 
gas consumption remaining relatively 
constant, while that of coal and nuclear 
energy increases significantly. For some 
experts, the prospects of growth for 
the nuclear industry were somewhat 
surprising in view of the sociopolitical 
controversy surrounding the further 
development of this energy source. 
"Pessimistic views about the future of 
the nuclear industry are dictated mainly 
by its current situation in the United 
States," argues Professor Wolf Hafele, 
Director General of the Jiilich Nuclear 
Research Center, FRG. Globally the 
picture is more sanguine, he explains, 
as there has been an uninterrupted in- 
crease in the number of plants com- 
missioned and ordered throughout the 
period 1965-1982. The share of nu- 
clear energy in global primary energy 
supply is presently some 5 percent and 
is increasing, particularly in the eastern 
European planned economies and in 
western Europe. By thc end of the 
1980s, nuclear energy is likely to  hold 
some 9-10 percent of the primary 
energy market, in view of the total in- 
stalled capacity of the plants now firm- 
ly ordered, under construction, and in 
operation worldwide. Referring to the 
market penetration studies of IIASA's 
Cesare Marchetti, Professor Hafelc 
maintains that once a commodity has 
cornered this much of the market, it 
will not disappear. 

Latin America's dependence on oil 
and to some extent on gas is likely to 
continue, observes Dr. Ulises Ramirez, 
Executive Secretary of the Latin Amer- 
ican Energy Organization (OLADE). 
But the region's active program to ex- 
ploit its huge hydropower resources is 
expected to increase hydroelectricity's 
share in primary supply to around 22 
percent by 2000. For example, when 
the hydroelectric project at Itaipu (on 
the  border of Brazil and Paraguay) 
goes into operation late in 1983,  its 
generating capacity will be equivalent 
to  the output  of some ten large con- 
ventional power units. Dr. Ramirez is 
confident that Latin America has the 
appropriate institutional and human 
resources to  be energy self-sufficient in 
the near tcrm. 

A Word on Energy Forecasting 

Energy forecasting is a risky business 
in which the chances of being "right" 
are virtually nil. Some forecasters even 
consider it immaterial whether the nu- 
merical projections match reality - 
their goal is to understand the qualita- 
tive circumstances underlying these 
quantitative scenarios. Others sec the 
value of forecasting as setting in motion 
the forces that will actually prevent a 
projection from being "right". Dr. 
Daniel Dreyfus, Director of Energy 
Forecasting and Analysis at the Gas 
Research Institute in Washington, DC, 
USA considers the soul-searching on the 
part of forecasters about why they were 
wrong in their forecasts of the  1970s 
an aberration. "Projections made at this 
time were based on  the conventional 
belief in an oncoming disaster - that 
oil prices would soar to  US$100 a bar- 
rel and that the world's oil production 
capacity would be stretched t o  its limit. 
Everything about this future wasgener- 
ally considered unacceptable, and deci- 
sions were made to keep the scenario 
from coming true. Had the trend lines 
continued unchanged, circumstances 
would have been a great deal worse, but 
the forecast would have been right." 

Notwithstanding how one defines 
the value of forecasting, the Inter- 
national Energy Workshop process of 
comparing energy projections provides 
an automatic global consistenc)~ check 
on independent estimates which bene- 
fits planning in both the public and 
private sectors of the world's econo- 
mies. As Profcssor Manne and Dr. 
Schrattenholzer conclude, "rational de- 
cisions cannot be based on scenarios 
that fail the test of logical consistency. 
Individual projections will continue to  
differ, but it is worthwhile to attemp1 
to understand why." 

Jeanne Anderer 

The "Summary Report of the 1983 Poll 
Responses" by Alan S. Manne and Leo 
Schrattenholzer will appear shortly in the 
Energy Journal. An Executive Summary of 
the June International Energy Workshopwill 
be published shortly by IIASA. Copiesof the 
individual 1983 poll responses and the fre- 
quency distribution of project~ons can be 
ordered at a cost of US$30 from the Publi- 
cations Department, IIASA. 



Transborder Data Flows 
lstvan Sebestyen, author of recent IlASA studies on information technology and transborder data flows, 
describes some long-standing international networks as a contribution to the information policy debate. 

Baron Paul Julius Reuter,  a Berlin 
t>ookseller, used carrier pigeons t o  send 
stock market  prices f rom Aachen in 
Germany t o  Brussels in Belgium in 
1851 .  In the  same year he established 
an agency in London and began trans- 
mitt ing stock prices between the  Eng- 
lish and French capitals o n  the  cross- 
Channel telegraph cable that  had just 
been laid between Dover and Calais. 
T h e  British-based Reuters international 
news agency must have inherited its 
founder 's  business acumen;  spotting a 
growth area in the  market in 1964 ,  it 
introduced computerized financial ser- 
vices t o  gather and distribute stock and 
commodi ty  prices worldwide. 

Computerized communication net- 
works are changing the  traditional na- 
ture and practices of  news gathering. 

Several major news agencies now use 
computerized data bases and message 
systems no t  only  t o  distribute news bu t  
also t o  provide subscribers with infor- 
mation o n  foreign cxchanges, trade,  
balances of  payments,  consumer prices, 
and money supply and reserve figures. 
Reuters launched its Monitor Service in 
1973  t o  provide subscribing exchange 
dealers, bankers,  commodi ty  traders, 
and brokers with up-to-the-minute mar- 
ke t  news. T h e  Monitor Money Rates 
Service has over 5 ,000 subscribers and 
with the  Dealing Service subscribers 
can transact business with each other  
through the  Reuters network of leased 
lines and computers.  Additional Mon- 
i tor  services include the  Oil Service 
(prices, news, and economic indica- 
tors) and the  Commodities and Ship- 

ping Services, while o the r  agencies are 
competing with services of their own .  
A US subsidiary o f  Reuters, IDR Inc., 
uses satellite communication technol- 
ogy t o  transmit full-channel teletext 
news in the  USA and over the  border 
t o  Canada through t h e  Canadian cable 
television network. This is interesting, 
and rather sensitive, from the  point of 
view o f  information policy, since it by- 
passes the  present intermediaries such 
as  government news agencies and local 
newspapers. These are examples of  t h e  
growing ability of  news agencies t o  
supply business and even residential 
end-users directly by means of  new 
information and telecommunication 
technologies. 

By 1982  the  Reuters network incor- 
porated 3 1 ,000  terminals, and t h e  com- 
pany had increased its turnover from 
US$5 million in 1 9 6 2  to  US$3 30 rnil- 
lion. By riding the  crest o f  t he  teclino- 
logical wave in telecommunications,  
Reuters,  which had been losing money ,  
has becomc a world leader in interna- 
tional information exchange. 

These are aspects of  t he  "informa- 
t ion society" being spawned by the  
microelectronics revolution in general 
and by  new computer  and telecommu- 
nication technologies in particular. In 
many  countries information already 
permeates the  entire economic,  politi- 
cal, cultural ,  and social structure,  and 
information gathering, processing, stor- 
age, transmission, and accession have 
become important  policy issues. Rights 
t o  individual privacy, national security 
considerations, crime prevention, and 
proprietary interests clearly require the  
limitation of access to  some informa- 
t ion flows, and this is a topic increas- 
ingly o n  t h e  agenda a t  national and 
international meetings. 

A number  of  international organi- 
zations,  including the  Organisation for 
Economic Cooperation and Develop- 
men t ,  t he  UN Center for  Transnational 
Corporations,  UNESCO, the  General 

Thc  first image from MI:TT:OSr\T 2 ,  t hc  European Spacc Agcncy mctcorologicnl Agreement o n  Trade and Tariffs 
satellite, rcccived and processed o n  2 8  July  1981 .  (GATT),  t hc  Council of Europe, and 



t he  Intergovernmental llureau for In- 
formatics,  have tried t o  establish a 
viable se t  of principles t o  govern infor- 
mation policy. T h e  issues raised are 
complex ones of liability, ownership, 
and proprietary rights. Fur thermore ,  
there is n o  international legal structure 
to  control information flows, nor is 
there a n y  organization of  agencies, 
courts,  and lawyers t o  administer such 
a system. 

T h e  nature of  problems in t h e  field 
of  transborder data flow is changing 
rapidly with the  accelerating pace of  
technological progress, which makes 
legislation obsolete almost before it 
comes into effect. Many current pro- 
posals t o  regulate da ta  flows are based 
o n  technologics that  are already ou t -  
dated.  Policies will need t o  be  flexible 
and recognize the  diversity of inforrna- 
t ion. While there are general problems, 
many will b e  specific t o  a particular 
class of user, and t h e  international 
codes,  agreements,  and agencies in- 
volved in t h e  solution of  conflicts will 
need to  differ accordingly. T h e  policy 
makers '  task is compounded by t h e  
interdisciplinary nature of transborder 
data flow: the  topic has technical, eco- 
nomic, political, Icgal, social, and cul- 
tural aspects. 

Given this minefield, it may be  sur- 
prising that  there are,  in fact ,  several 
functioning transborder data flow net- 
works  as precedents to  guide us. This 
article describes how such networks 
work in practice in the  fields of mete- 
orology and aviation. 

Meteorological Networks 

Hurricanes caused t h e  deaths  o f  
5 ,000  people in Texas, USA in 1 9 0 0  
and 1 , 9 0 0  people in Mexico in 1959.  In 
thc  mid-1 960s  satellites began kccping 
track o f  hurricanes by radar;  as  a result 
of early warnings, flurricane Camille, 
t he  worst  s torm of  the  century ,  caused 
minimal loss o f  life in 1969 .  East Asia's 
yearly s torm damage is over US%3 bil- 
l ion; a cooperative typhoon warning 
system based o n  satellite imaging is 
being implemented, and should sub- 
stantially reduce t h e  destruction. 

Today's twenty-four hour weather 
forecasts are as  accuratc as twelve-hour 
forecasts wcrc fifteen years ago, as a 

Dr. Istvan Sebestyen, o f  the Computer and 
Automation Institute o f  the Hungarian 
Academy o f  Sciences, joined IIASA in 1978. 
He has worked for the United Nations and 
at several other international organizations 
as an expert consultant on computer infor- 
mation systems and related matters. He is 
currently Visiting Professor at the Institute 
for Information Processing o f  the Technical 
University o f  Graz in Austria and with the 
Institute for Applied Information Processing 
o f  the Austrian Computer Society, where he 
is primarily concerned with thedevelopment 
o f  new generation videotex systems. 

direct result of  data acquisition by  
meteorological satellites and analvsis 
by  computer .  In another  fifteen years 
global satellite imaging should make 
possible five-day forecasts o f  the  same 
accuracy. This would translate into 
savings o f  over US$5 billion in agricul- 
ture  and aviation in the  USA alone. 

New computer  and space technol- 
ogies have transformed meteorology, 
which is one  of  the  oldest applications 
o f  international information exchange. 
Weather-observing stations first became 
widespread between 1850  and 1875 ,  
and national weather charts and offi- 
cial forecasts da t e  from this period. 
Weather observations could first be  ex-  
changed internationally by telegraph; 

this was coordinated by international 
confcrcnccs in Brussels in 1853  and in 
Vicnna, Austria in 1873 .  T h e  Vienna 
conference established the  Interna- 
tional ~Metcorological Organization, 
forerunner o f  the  UN World ~Meteoro- 
logical Organization (WMO) foundcd 
in 1947 .  

\I'ith the  invention of ratliorclcg- 
raphy, ships and ,  later, aircraft were 
able t o  provide weather reports by  ra- 
dio f rom the  oceans.  The  deployment  
of  radiosondes (instrument-laden bal- 
loons) from 1 9 3 0  onwards  permitted 
atmospheric soundings. Information 
o n  clouds and precipitation could be 
gathered with t h e  invention of radar, 
which by  t h e  end of the  1950s  was be- 
ing used t o  locate and track hurricanes. 

In the  1950s  leased point-to-point 
telegraph and telex circuits carried the  
bulk of t he  daily traffic between the  
various national meteorological centers.  
By the  end o f  t h e  1960s  this network 
was becoming increasingly overloaded. 
Electronic computers capable of  han- 
dlingvast amoun t s  of data improved the  
processing and exchange o f  meteoro- 
logical information and led t o  the con- 
t inued expansion of  the  international 
network o f  observation stations and 
telecommunication services. Perhaps 
t h e  greatest advance of all has been 
t h e  success of satellite meteorology in 
monitoring atmospheric conditions 
globally. 

Space Technology in Weather 
Forecasting 

Information received f rom satellites 
represents a special categor!. of  trans- 
border data  flow. Observational data 
from most  meteorological satellites are 
freely available t o  any  s ~ ~ r f a c c  station 
equipped with the  appropriate dishes, 
receivers, and o the r  equipment .  Other 
satellites opera te  in a point-to-point 
mode ;  most of these are geostationary 
("fixed") high-orbiting satellites, but 
there are also some low-orbiting mete- 
orological satellites. Dara f rom these 
can only  be  shared through the  WMO 
network. 

Both thc  USA and the  USSR operate  
polar-orbiting meteorological satellites 
- the  TIROS-N and the  .METEOR-2 
scrics respcctivel!. - lvhich because o f  
the  earth 's  rotation can pro\.ide pic- 
tures of its entire surface and makc 
atmospheric soundings. T h c  picture 
resolution is about  o n c  kilometer,  but  
both  satellite scrics carry reduced res- 
olution image systems to  transmit 
medium resolution (4  k m )  images as 
acquired. T h e  ground equipment nccd- 



ed to rcccivc thcsc is relatively simple 
and inexpensive, and many countries 
benefit from direct reception of images 
of their own regions. 

The USA, Japan, and the European 
Space Agency operate geostationary 
meteorological satellites - GOES East 
and West, Himawari ("Sunflower"), 
and METEOSAT respectively. These 
have much in common and there is a 
high degree of collaboration between 
the operators. They provide visible and 
infrared images of the areasviewed;the 
latest US satellites are also able to  make 
atmospheric soundings of temperature 
and humidity. The USSR with GOMS 

and India with INSAT are both intend- 
ing to  launch similar satellites. 

Against this background of rapid 
technological development and rising 
demands on existing facilities, the Fifth 
World Meteorological Congress met in 
Geneva, Switzerland in 1967 and estab- 
lished the World Weather Watch pro- 
gram under the WMO. This provides 
meteorological information for general 
purpose weather forecasts and for  ex- 
tended forecasts used, for example, in 
the long-term planning of agriculture 
or water resource management. 

The essential elements of the pro- 
gram are a global observation system, 
a global data processing system, and a 
global telecommunication system. The 
Global Observation System presently 
includes 9,000 surface weather stations 
and 750 radiosondes, together with 
meteorological satellites, ships, and 
commercial aircraft. 

The Global Data Processing System 
operates on three levels, linking world, 
regional, and national meteorological 
centers. The world centers are in Mel- 
bourne, Australia; Moscow, USSR; and 
Washington, DC, USA. The centers pro- 
vide back-up for short-term forecasting 
and storm warning services; they im- 
prove operational forecasts by incorpo- 
rating new methods, such as new mod- 
eling techniques; and they develop 
ways of processing, storing, and re- 
trieving data for meteorological, clima- 
tological, and other purposes. The 
WMO's philosophy and practice is that 
processed "value-added" information 
for meteorological forecasting should 
be fed back into its telecommunication 
network to  be freely available to all 
meteorological centers. For instance, 

the largc mainframe computers in Of- 
fenbach, Federal Republic of Germany, 
Moscow, and Washington, DC are used 
to  run complex weather models for 
forecasting purposes, and the results 
are communicated to other national 
centers. 

The  main function of the Global 
Telecommunication System is to dis- 
tribute raw and processed data t o  the  
meteorological centers; it makes use of 
international cable, radio, and commu- 
nication satellite circuits. To give an 
idea of  the speed of the system, infor- 
mation from all Hungarian meteorolog- 
ical observation posts is in Washington, 
DC within an hour, and observations 
from US ships in the Atlantic can be in 
the Hungarian Meteorological Office in 
Budapest within forty minutes. 

The European Center for 
Medium-Range Weather 
Forecasting 

Another transborder meteorological 
network is that of the European Center 
for Medium-Range Weather Forecast- 
ing, based in England. Its main regular 
service is to  provide one-week to  ten- 
day weather forecasts for its European 
member countries. How many days 
ahead the weather can be realistically 
simulated depends on the speed and 
power of the computer. The European 
Center receives around 3 5,000 separate 
weather reports each day from the 
WMO's World Weather Watch Program. 
These supply the Center's Cray-1 com- 
puter with 80 million bits of weather 

data for each model run. To predict 
atmospheric behavior ten days in the 
future requires 500 billion separate 
arithmetical operations and over three 
hours of computer time. The Center's 
forecast is sent each day to its seventeen 
member states, who pay fees totaling 
about US$11 million per year, and in 
part t o  the WMO free of charge. 

Traditional meteorology, based on 
mutual dependence and the cost-free 
exchange of information, has often 
been cited as an example of interna- 
tional cooperation. However, the tech- 
nological advances of the past thirty 
years o r  so, although they have bene- 
fited all countries greatly, have reduced 
this interdependencc. The predominant 

rolc of local observation has declined 
in relation t o  the increased use of space 
technology and new data processing 
and telecommunication technologies. 
The major developed countries need t o  
rely less and less on international co- 
operation, but  the smaller countries 
depend increasingly on raw and pro- 
cessed data from them. The amount 
and complexity of data have increased 
enormously, and the information that 
is made available may often not  be 
utilized by the developing countries 
because they lack the technical, finan- 
cial, and frequently the intellectual re- 
sources necessary to take advantage of 
it. Although satellite images are regu- 
larly carried o n  the network, poorer 
countries rarely have the necessary 
computer systems to  process thesedata 
for their own needs. Because of their 
lack of storage and archiving facilities, 
developing countries often have t o  buy 
back from developed countries the data 
that they originally fed into the net- 
work. This is not an easy problem to 
solve; someone has t o  pick up the bill 
for the spiraling costs of providing, 
and also utilizing, these new, more 
advanced services. 

A further cause of concern t o  devel- 
oping countries is that high resolution 
remotesensing satellites can reveal 
more about their natural resources and 
crops than they know themselves. The 
data acquired by such satellites, besides 
their strategic aspects, have obvious 
commercial applications. The question 
of  how the capturing, processing, and 
dissemination of remotely sensed data 
should be controlled has been a hot 
potato for several years. 

New Information and Data 
Communication Technologies for 
Civil Aviation 

The aviation industry has always 
been a major user of information - on 
the weather, for navigation, and for 
passenger and freight schedules. Most 
major airlines have computerized reser- 
vation systems; several have their own 
worldwide telecommunication net- 
works. In order to allow the different 
airline computers to  communicate, the 
industry association IATA (Interna- 
tional Air Transport Association) set up 



an interlinking data network operated 
by SITA, the non-profit organization 
founded in 1949 t o  meet the airlines' 
need for telecommunication services. 

Although SITA has since developed 
into a worldwide computer-based infor- 
mation network - in fact the world's 
largest private telecommunication net- 
work, serving 241 member airlines in 
1 5 4  countries - its present infrastruc- 
ture is still inadequate t o  meet the  ris- 
ing demand for services. A new network 
architecture capable of fulfilling future 
needs is presently being developed and 
implemented. 

SITA's Gabriel reservation system, 
used by smaller airlines that d o  not lease 
or own private reservation systems, is 
based in Atlanta, Georgia, USA. Other 
small carriers join in with larger airlines. 
The British Airways system is host to  . . 
eight small carriers, and Swissair and 
Austrian Airlines operate ajoint  system 
in Zurich, Switzerland. The Yugosla- 
vian airline has its reservation system 
under the KLM (Royal Dutch Airlines) 
system in Amsterdam, the Netherlands. 
The German Democratic Republic's 
line Interflug uses Aeroflot's system in 
Moscow in the USSR; all the other East 
European carriers use Gabriel. As well 
as flight reservations, the system pro- 
vides communications services relating 
t o  flight operations and safety, aircraft 
movements, flight services and status, 
and administrative matters such as lost 
baggage. 

SITA is developing a digital commu- 
nications service AIRCOM for imple- 
mentation in 1984 that represents a 
new type of information flow across 
national boundaries, in the sense that 
it will provide a means of transmitting 
digital data between fixed ground sta- 
tions and aircraft. Until recently oper- 
ational communication requirements 
could only be met by voice transmission 
using V H F  or  H F  radio. The first air-to- 
ground digital service was introduced 
in North America in 1977. AIRCOM 
will be able to  transmit automatically 
acquired data, permitting the progres- 
sive automation of airline operations. 
This will help airline crews and land- 
based personnel to  cope with the pro- 
fusion of flight information; it should 
also save energy and materials, and 
make new services available without 
threatening jobs. 

One problem area is t h r  flow of 
data for passenger reservations across 
borders, which falls into the sensitive 
category of the  transfer of personal in- 
formation abroad. This flow is primar- 
ily for transactional purposes, but in 
principle the archiving of such infor- 
mation could cause major concern in 
countries with privacy legislation. For 
example, if the letter of the law were 
t o  be followed, then no one could fly 
from Sweden to the GDR by Interflug, 
since the transfer and storage of reser- 
vation data abroad would infringe 
Swedish privacy protection legislation. 

It is a routine aspect of airline oper- 
ation that data base services containing 
passenger lists (personal data) are set 
up in foreign countries, and that per- 

At the Austrian Airlines booking office 
in Vienna: the clerk checks at  the ter- 
minal whether seats are available on 
the flight and makes a reservation; the 
computer updates the passenger list 
and issues a printed ticket. 

sonal data flow bctwccn two countries 
is routed through a third, where the 
information may be stored for net- 
working purposes. Thus some types of 
transactions that are of concern to  in- 
formation policy-making bodies are 
everyday practice in SITA and seem t o  
work to everyone's general satisfaction. 
This suggests that the regulation of 
transborder data flows would probably 
be better approached not on  a universal 
basis but from the point of view of 
different major applications. 

Again, as in meteorology, the spread 
of new information technologies in 
aviation trails in its wake a growing 
dependence of the developing countries 
on  the  developed. Problems with ex- 
port and import embargoes and other 
trade restrictions are also familiar in 
this field. Nevertheless, international 
civil aviation would simply not be pos- 
sible without transborder data flows. 

Essential Exchanges of 
Information 

Economic advance is becoming in- 
creasingly linked to the development 
of information resources and technol- 
ogies, and no nation will be able to 
insulate itself from the changes. Legiti- 
mate fears about the societal impacts 
of new information technologies and 
the power they confer - about the na- 
ture of the "information society" - 
inevitably give rise to the desire to con- 
trol their spread. Proposals to restrict 
transborder data flows or the use of 
telecommunication technology, for ex- 
ample to protect a domestic data ser- 
vice from foreign competition, have 
included legislative and fiscal means 
and the imposition of trade barriers. 
The question of what are reasonable 
controls on the free flow of data across 
international boundaries is a complex 
one, and it will not be readily resolved. 
It should not be overlooked, though, 
that there have long existed several 
specialized applications of transborder 
data flows providing what have come 
to be regarded in the modern world as 
basic services - international news, 
weather forecasting, and c~vil aviation. 
We not mcrely benefit from but depend 
vitally on the free exchange of informa- 
tion between countries. 
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Are there policies tha t  would lead t o  
a more optimistic long-term view than 
the  present world situation would sug- 
gest? I have been arguing tha t  w e  are in 
the  middle of  a very profound change 
in the  s ta te  o f  t he  planet:  this happens 
every now and again in the  evolutionary 
process. It certainly happened with t h e  
first DNA, and it happened with t h e  
first Homo (and Mzilier) sapiens. Some- 
times there is change in t h e  system it- 
self, and this is what  w e  have right now. 
It is painful, it is hard t o  learn f rom 
it ,  but  it is something wi th  which we 
have t o  come  t o  terms. When w e  have 
a change in t h e  parameters of  t h e  world 
system that profoundly changes t h e  
costs and benefits of various institu- 
t ions,  then we can look for further 
change. i l  a m  enough of  a n  economist 
t o  think that  costs and benefits are  im- 
por tant .  And tha t ,  while people d o  no t  
always maximize anything, if w e  have 
large changes in the  system of  costs and 
benefits then changes in institutions 
are almost sure t o  follow.) 

Now I argue tha t  the  world system 
of  what  I call NDOs (national defense 
organizations) is precisely in this posi- 
t ion .  T h e  system of national defense 
has been undergoing a n  enormous 
change in its parameters. Thus,  al- 
though it is not t rue ,  as Henry Ford 
said,  tha t  history is bunk ,  history has 
changed and the  parameters of  t h e  past 
may no longer apply t o  the  future.  

A great deal of  this has happened in 
m y  o w n  lifetime, and still more  during 
m y  grandfather's lifetime. The  world 
has become a single system for the  first 

century .  At the  t ime of  Charlemagne, 
t he  Mayan Empire could collapse - o n e  
of t h e  great catastrophes of  human his- 
tory  - without  bothering Charlemagne 
at  all, because he did not  know any- 
thing about  it! . . . Now there are n o  
unknown places o n  the  map o f  t h e  
earth o r  Mars, and not  even very many  
o n  Venus.  This is an extraordinary ex- 
pansion o f  human knowledge. 

We see this in what  I sometimes call 
t h e  "superculture" - the  science-based 
culture of  airports, radios, television, 
automobiles,  and so  o n . .  . . 

T h e  uniformity of  t he  world "super- 
culture", however, can be  exaggerated. 
There  is now a very legitimate upsurge 
of wha t  w e  call "ethnicism" - interest 
in local culture and languages. We see 
this in the  recent revival of  Welsh, Irish, 
Breton, Provencale.. . . This I find very 
desirable because the  last thing I want  
is a uniform world.  It is gett ing t o  t h e  
point  where it is hardly worthwhile go- 
ing anywhere  because when you get 
there it is just like home. 1 certainlv d o  
not  wan t  uniformity t o  go  tha 
very much want  Japan t o  stay Jal 
Austria Austrian, and Wales Wel -... --. 
local cultures now operate  as enclaves 
in this great network of the  world 

t far. I 
panese, 
ch R I I ~  

culture and we can n o  longer pretend 
that  they are wholly independent and 
self-sustaining. Once we have transistor 
radios we are part of the  world society.  

This actually means tha t  wars of  
conquest are likely t o  be  highly un- 
profitable. This has not  always been 
the  case in the  past, although it has 
frequently been so.  But such wars have 

There is n o  frontier. The  world is full 
and is likely t o  bc getting fuller, so if 
anybody conquers anybody  else, all 
they make  for themselves is trouble! 
They  will get nothing else ou t  of  it. 
This was not always true,  although it 
was truer than most historians th ink.  
We can see this in the  collapsc o f  em- 
pires all over the  world: this happened 
mainly because imperialism just did 
not pay . .  . . 

T h e  technical developments in weap- 
onry and national defenseorganizations 
have clearly destroyed t h e  uncondi- 
tional viability of all states. T h e  great 
justification of war was that  it pushed 
violence beyond your  borders, so  that 
you could preserve peace a t  home  by  
having war somewhere else. . . .certain- 
ly in a n y  major war this is n o  longer 
feasible. Nuclear war would be every- 
where; t he  whole concept of defense 
through war has really collapsed be- 
cause of  t h e  increase in t h e  range and 
t h e  deadliness o f  weapons. We saw this 
a little even in the  First World War; it 
was still more  obvious in the  Second, 
and certainly a nuclear war would 
make the  Second World War look like 
a Sunday School picnic! . . . 

What we have now is deterrence - 
tha t  is, mutually assured destruction, 
properly called "MAD" - and this 
extraordinary illusion that  deterrence 
can be  stable. . . .we ca.n disprove this 
in two  lines: if deterrence were stable, 
it would cease to  deter.  If t he  proba- 
bility of  nuclear weapons going off 
were zero, it would be  the  same as  not 
having them. If we d o  have them,  how- 

t ime in human history.  This began with virtually disappeared in the  twentieth ever, then there is a positive probability 
Columbus, I suppose,  bu t  I would say century simply because of  the  unifica- that they will go off in some scenario. 
that t h e  world only becameasinglesys-  t ion of the  world. The  world is now It does no t  mat ter  how low this prob- 
tern in a certain sense in t h e  twentieth reasonably full; there are no great ability is: n o  mat ter  how low any  

empty spaces a n y  more.  There are a probability is, if we wait long enough 
few half-empty ones,  like where I live it will come  o f f .  So we live in a system 
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is, but  t he  ultimate death of  nations 
through national defense is certain. 

I suggest that  t h e  only currently 
available method of  national defense 
that  gives any  positive probability of  
long-run survival is a deliberate policy 
of  increasing t h e  probability of stable 
peace. All o the r  methods  would lead 
to  certain destruction, b u t  this gives 
us a t  least a chance o f  survival - not  
100 percent,  by  a n y  means, because 
anything can go wrong with anything 
- but  given the  choice of certain de- 
struction and thc  chance o f  survival, I 
will t ake  t h e  chance of survival, no  
mat ter  how low it is. I must argue here 
that  stable pcacc is n o  utopian dream. 
Roulding's first law is that  "anything 
which exists is possible" - if your  
theory suggests that  something which 
exists is impossible, you had better go  
and look at  t he  theory. I would also 
suggest that stable peace is a new phe- 
nomenon which came into being some- 
t ime af ter  1815 in Scandinavia, some- 
t ime af ter  1870 in North America, and 
after 1945 in Western Europe. We now 
have this great triangle o f  stable peace 

s t r c t ch~ng  from Au5tralia t o  Japan,  
across North America to  Scandinavia. 
We certainly d o  not  have stable peace 
in the  Middle East, o r  in South  Asia, 
o r  even, I th ink,  in Latin America o r  
Africa - and of  course, we d o  not have 
stable peace between the  United States 
and t h e  Soviet Union. It is not  terribly 
unstable, bu t  we could not say it is 
stable. 

T h e  characteristics of  stable peace 
are fairly easy t o  identify. In the  first 
place, national images and interests 
havc to  be consistent over a ccrtain 
range and ,  as I argued previously, per- 
haps t h e  most important thing we have 
to  learn about  the  international system 
is that national interests are a variable 
of t he  system. They are not constant ;  
they exist over a wide range, only the  
limits of  which havc some kind of ob -  
jective validity. I havc seen an  enor- 
mous change in national interests. 
National interest is by  definition what  
t h e  nation is interested in; this can be  
all sorts o f  things and can change al- 
most overnight. I have seen a tremen- 
dous  change in m y  native country ,  
Britain, in this regard. The  Britain in 
which I grew u p  had a national interest 
in having a great empire,  being a great 
power and all tha t .  Then at  some point 
t he  British decided t o  be  like the  
Swedes and be a small, nonimperial 
power.  T h e  Swedish pattcrn paid off 
very well; in the  nineteenth century 
Sweden had the  highest rate of eco- 
nomic development in Europe. The  im- 
perial countries lagged, their empires 
were an  economic drag, there was no 
question about  it. Being a great power 
is always an economic drag, as demon-  
strated today b y  t h e  United States and 
t h e  Soviet Union. If you want t o  get 
rich you should s tay  a t  home  and 
mind your  o w n  business well, like t h e  
Swedes, o r  perhaps stay a t  home  and 
mind everybody else's business, like 
the  Swiss! I think t h e  Swedish way is 
probably better,  b u t  anyway both of  
these countries got rich. How no t  to 
get rich is t o  be  a great power. 1 think 
this has been a pretty universal prin- 
ciple in human history, and can almost 
be  summed up  in a sentence: riches 
create power,  power destroys riches. 

Another  important  change in the  na- 
tional image concerns national bound- 
aries: I suggest that  o n e  of  the  first steps 

toward stable peace should be to  take  
national boundaries off agendas. .  . . It 
would be  a very good sign if boundaries 
became so  meaningless and artificial 
t ha t  nobody  worries abou t  t h e m . .  . . 
I t  also helps if national boundaries are 
also cultural boundaries. .  . . 

Another very important  condition 
for stable peace is that  there should be  
no active plans for invasion held b y  
war depar tments  o r  NDOs. I sometimes 
say t h e  operational definition of  stable 
peacc is the  amoun t  of  dust  o n  the  
plans for invasion! . . . Another element 
in stable peace is t he  development o f  
t he  recognition that  winning fights is 
only  a very small part o f  conflict man- 
agement,  sometimes an important  part, 
it is t rue ,  bu t  by  no means the  whole 
thing. The  t ru th  is that  winning fights 
of ten  means losing a conflict, and tha t  
t h e  winners are not necessarily any  
better off as a result . .  . . As life be- 
comes richer w e  find that  there are 
much more  interesting things to  d o  
than fight. 

Can we then have a national policy 
for  stable peace? I argue that  nobody 
really has o n e  ye t ,  tha t  stable peace 
broke o u t  where we now have it large- 
ly by  lucky accident. The  international 
system in particular contains very 
strong stochastic elements, more  gen- 
erally called luck. Luck of ten  controls 
w h o  reaches positions of power. Luck 
also has certain prejudiccs; in fact I 
have what  I call t he  "dismal theorem 
o f  political science", which is that  "all 
t he  skills that  enable people to  rise t o  
positions of  power make them unfit t o  
exercise it." There  is a fair amoun t  of  
evidence for this. However, if we have 
strong random elements in t h e  rise t o  
power,  then we have the  possibility 
of  bo th  good and bad luck. If we have 
in ou r  society a political culture thar 
makes the  capability of exercising 
power very widespread, then w e  have 
a better chance of finding somebody 
competent .  !My own feeling, 1 am afraid, 
is tha t  competence is far more  impor- 
tant  than ideology or  even political 
views and political parties, bu t  com- 
petence t o  a considerable extent  is a 
mat ter  of  luck. How o n e  increases the  
possibility of  good luck is t he  major 
object of  policy. 

I suggest thar if a government really 
dccided that  it wanted to havc A polic). 



We certainly cannot discuss the 
state of the world system in the  past, 
the present, o r  the future without 
recognizing the existence of an ac- 
tivity that is euphemistically called 
"national defense" but that more 
honestly we should simply call the 
"war industry". Preparation for war 
is a very ancient human phenom- 
enon. It now forms at  least seven 
percent of the world economy, so 
we cannot study the world economy 
without i t . .  . . 

One of the interesting things is 
that when we look at  NDOs as eco- 
logical species, we find that they are 
ecologically cooperative with each 
other and competitive with their 
own civilian populations. The bigger 
the Russian NDO, the bigger the 
American; the bigger the  American, 
the bigger the Russian. Each o f  
them, of course, is a severe tax o n  
and danger t o  its own civilian pop- 
ulation. One of the  ironies of the 
system is that,  as far as I know, the 
Russian NDO has done no damage 
to any American and the American 
NDO has done no damage t o  any 
Russian. However, the American 
NDO has done substantial economic 
damage t o  t h e  Americans (we are a t  
least ten or  twenty percent poorer 
today than we would have been if 
seven percent of the GNP had not  
gone into the  NDO) and the effect 
of the Russian NDO o n  the Russians 
has been even more striking. . . . the 
military is acting as an enormous 
black hole, sucking up  high technol- 
ogy and letting practically nothing 

for national security through stable 
peace, it should start with a positive, 
ringing declaration of policy and intent. 
I am a great believer in hypocrisy as an 
agent of social change; while there is 
hypocrisy, there is hope. The United 
States provides a good example in the 
matter of race relations: as long as every 
American child stands up in school and 
pledges allegiance to  the flag - "with 
liberty and justice for all" - nobody 
can get up and say, "I believe in liberty 
and justice for some." But as long as we 
claim to  believe in liberty and justice 
for all, somcbody can come along and 

say, "Well, we d o  nor have liberty and 
justice for all. You are being a hypo- 
crite." Where there is hypocrisy, there 
is a fulcrum for social and political 
change. I have seen a great change for 
the better in the United States in this 
regard since I have been an American 
citizen, partly because we had state- 
ments of moral intent even though we 
were hypocrites. So I think there is a 
great deal to  be said for having declara- 
tions of good intent, because this repre- 
sents a "standard to  which people can 
repair" and exerts a constant pressure 
toward the stated objective. 

The government would also have a 
"scenario" of unilateral and multi- o r  
bilateral actions that could move the  
system toward security through stable 
peace. I am not suggesting that we can 
ever guarantee security. All social 
policy can ever d o  is t o  improve the 
probabilities of good; we can never be 
certain of it, for all plans cango wrong. 
I would rather like to  think of social 
policy as social agriculture - the farmer 
distorts the ecosystem of the field so 
that it grows wheat instead of brambles. 
Similarly, the aim of social policy is t o  
push the ecosystem of society into 
better organizations, products, lives, 
marriages, and so on. An important 
component of such a policy would 
be an extensive educational program. 
Much of the education provided in the 
schools at  present is designed to pro- 
duce adults who are adapted t o  a system 
of security through national defense 
that has now ceased t o  exist. If instead 
we give students the idea that stable 
peace is possible because it already 
exists, this would change the attitude 
of the next generation of adults. We 
would also have t o  change the curric- 
ulum in the military academies, redi- 
recting the culture and image of the 
military toward stable peace and con- 
flict management rather than winning 
fights. This is not impossible, although 
it may be difficult. 

Another step would be the develop- 
ment of nonviolent defense organiza- 
tions. One of the interesting things that 
has happened in the last 100 years is 
the rise of what we might describe as 
"nonviolent threat systems". I rather 
think this began in Hungary in the 
nineteenth century; we see it today in 
thc form of strikes in labor relations 

and nonviolent movements for political 
and social change. Gandhi, of course, 
was both a great theorist and a great 
practitioner of this approach; Martin 
Luther King was another. As a result, 
we now have a very large literature o n  
the potential and limitations of orga- 
nized nonviolence. I am not  suggesting 
that this is all we need; I am not even 
suggesting that it is always desirable, 
because sometimes nonviolent threats 
can be extremely destructive. However, 
any realistic study of national security 
must now include nonviolence as part 
o f  the  repertoire and agenda of social 
organization. It is just as much a part 
of the twentieth century as nuclear 
weapons, and we have t o  recognize this 
and deal with it realistically. 

There is also a place for a specific 
scenario involving offers t o  opponents. 
This is similar t o  what has been called 
"GRIT" (Charles Osgood's Graduated 
and Reciprocated Initiative in Tension 
Reduction) and we already know some- 
thing about this. Can we develop a 
negative arms race? There is no reason 
why this cannot be done. In particular, 
it may involve developing much more 
specific programs of threat. One of the 
reasons why we are in this catastrophic 
situation in regard to  national defense 
at  the moment is that the national de- 
fense system is a system of indetermi- 
nate threat. It says, ''If you d o  some- 
thing nasty and unspecified t o  me, I 
will d o  something nasty and unspecified 
to  you." This is a recipe for an arms 
race, and historically arms races almost 
universally end in war, as the present 
one will if it goes far enough. If we are 
t o  reverse this trend then we have to 
change the pattern of thinking of  the 
national states. 

What I am arguing for, is a very sub- 
stantial widening of the agendas of the 
national defense enterprises. One coun- 
try can say, "We will reduce our  defense 
measures and then, if you reduce yours, 
we will reduce ours morc. However, if 
you do not reduce your defense mea- 
sures, we will increase ours." and we 
can spell o u t  this program in some de- 
tail. . . . the social system is an ccosys- 
tem containing populations of people, 
institutions, commodities, weapons. 
and so on. An ecosystem is basically 
an echosystem - that is, if I do some- 
thing to you, then you d o  something 



t o  somebody and he  docs  something 
t o  somebody and she  does  something 
t o  somebody,  and so  o n ,  t he  initial ac t  
echoing and re-echoing all a round t h e  
system. The  end result usually appears 
t o  be  completely unrelated t o  t h e  
initial act .  This is why  the  cause and 
effect argument is very weak in social 
systems; it really does  no t  work very 
well. Everything depends  o n  everything 
else, and this is t h e  basis o f  t h e  ecolog- 
ical approach t o  the  social system. Of 
course, there is also much t o  be  said 
fo r  trying to  identify what depends  o n  
wha t . .  . . Every action has echoes o f  
which w e  are of ten  qui te  unconscious; 
we consider only  the  immediate action 
when in fact  the  consequences are  felt 
all around the  system. 1 think it is 
extremely important t o  increase t h e  
awareness o f  this fact ,  especially in the  
minds of  powerful decision makers. 

Another  task is t o  change the  mili- 
tary culture and t o  bring the  military 
more  into society as a whole.  O n e  of  
t h e  great dangers t o  the  world is that  
t he  military form a ghet to .  They are 
very isolated f rom t h e  rest of  society.  
They live in remote  barracks and missile 
sites; they interact with civilians very 
little. They talk on ly  t o  each o the r ,  
and this is very unfor tunate . .  . . 

Another  valuable move would be  
the  development o f  national academies 
of  peace and conflict management. .  . . 

Another  important  move would in- 
volve multilateral actions through the  
United Nations. I have been arguing for 
a vigorous United Nations Disarmament 
Organization, which would mediate in 
negotiations o n  t h e  disarmament of  
boundaries. O n e  of  the  early successful 
disarmaments was the  Rush-Bagot 
Agreement between the  United States 
and Britain in 1817, in which theGrea t  
Lakes were disarmed. This was o n e  o f  
the  first successful disarmament agrce- 
ments  in human history, and ultimately 
prevented thegreat  war between Britain 
and the  United States tha t  ought  by  
most theories of  t he  international sys- 
tem t o  have happened around 1870. 
What w e  need now is a great deal of  
partial and incomplete disarmament 
here, there,  and everywhere, bu t  par- 
ticularly a t  national boundaries. 

And then we need a United Nations 
agency, something like the  Stockholm 
International Peace Research Insti tute,  

which would moni tor  t he  strain o n  the  
international system. The  transition 
f rom peace t o  war occurs when t h e  
strain is t oo  great for  t h e  system and 
it breaks. T h e  irony is that  increasing 
t h e  strength o f  a nation weakens t h e  
strength of  t he  sys tem;  if we simply 
think in terms of  national strength 
rather than in terms of  system strength,  
w e  are chasing the  wrong objective. T h e  
problem of  monitoring and reporting 
t h e  strength o f  t he  peace system is, I 
th ink,  a tremendously important  task. 

I hesitate t o  sound too  optimistic,  so 
I shall conclude with some  comment s  
o n  t h e  obstacles t o  developing a policy 
for stable peace. These should b e  nei- 
ther  overlooked nor overestimated. 
O n e  problem is t ha t  t he  achievement 
of  stable peace shares some of  the  as- 
pects of  t he  prisoner's dilemma game. 
This is a positive-sum game, which can 
potentially make both parties better 
o f f ,  b u t  more  of ten  finishes with every- 
o n e  worse off .  Suppose we have a 
matrix,  as in the  figure, in which A 
may o r  may  not  be  armed and B may  
or  may  not  be  armed. It is clear that  
bo th  would be  better off if both were 
unarmed.  However, if both were un- 
armed,  it might pay o n e  of  them to  
arm.  If o n e  is armed, it pays the  o thc r  
t o  a r m ,  and w e  end up  in the  arm-arm 
b o x  where everybody is worse off and 
less secure (solid arrows in the  figure). 
We certainly d o  not  get any security 
o u t  o f  armaments.  However, it is hard 
t o  get a dynamic  For disarmament ( the  
dot ted  arrow) even though everybody 
would be  bet ter  off as a result; this is 
o n e  o f  the  great tasks of  negotiation. 
We need t o  suppor t  this effort  by  
developing a dynamic  of  interaction 

that  makes cvcrybody bcttcr off .  The  
road t o  stable peace is clearly a knife 
edge - it is easy t o  fall of f ,  bu t  this is 
n o  excuse for not  trying t o  build a 
bet ter  road . .  . . 

Another  difficulty is that learning is 
very difficult when there is a system 
break (as I argue there is now),  because 
w e  mostly learn f rom the  past. If t h e  
past is no longer relevant t o  the  fu ture ,  
it is hard to  learn anything from it. T h e  
only answer t o  this is the  development 
of  t h e  human  imagination. How an 
educational system can develop imagi- 
nation is a very important  question. 
Most educational systems d o  not devel- 
o p  imagination - if anything, they 
suppress it t o  make  life easier for  t h e  
teachers! Perhaps part of  t h e  answer is 
a liberal education. If an  education 
includes a good deal of  l i terature and 

poetry ,  if it focuses o n  people who  
had imagination, then we may be  able 
t o  encourage imagination in the  stu- 
dents.  This is t rue  even in mathematics 
and the  sciences, which also require 
imagination if s tudents  are to  go be- 
yond t h e  merely mechanical. Science, 
as I sometimes say, is testable fantasy; 
wi thout  fantasy there would be nothing 
to  tes t . .  . . 

[How, then,  d o  we include the  con- 
cept o f  stable peace in the  concept of 
development itself? I argue that  devel- 
opmen t  is not  just getting rich; it is 
getting wise. If we simply see develop- 
ment  as gett ing rich, we will frustrate 
it. Development means political ma- 
turity as well as economic progress; 
this is hard t o  measure, bu t  that  does  
not  make it any  t h e  less real. . . . 

What I a m  offering may seem like a 
slim hope,  b u t  it is a hope  nonetheless. 
The  search for peace has been rather 
like the  labors of  Sisyphus - pushing 
the  s tone  uphill and always having it 
slip away and crash down again. But 
the  hill has a t o p ,  and once you get 
over it you are chasing the  s tone,  not  
pushing it. This has happened many 
times in human history. It happened 
with slavery, I suggest it happened with 
duelling, and it could happen with war. 
This, perhaps, is t he  most reasonable 
ground for  modest hope. 

National Defense through Stable Peace is 
available from the Office of Communica- 
tions, I IASA. 



News from the Institute 
Young Scientists' Summer 
Program 

This summer is t h e  seventh tha t  
young scientists have been able t o  share 
in the  "IIASA experience" by  taking 
part in a combined work and s tudy 
program. T h e  forty*ne participants 
this year, mostly predoctoral students,  
come f rom fourteen of the  Institute's 
NMO countries. 

They are working o n  the  following 
IIASA projects: Patterns of Economic 
Structural  Change and Industrial Ad- 
justment;  National Agricultural Poli- 
cies; Energy Development,  Economy,  
and Investments; Institutions and En- 
vironmental Policies; Population: Ag- 
ing and Changing Lifestyles; Integrated 
Regional and Urban Development;  
Concepts and Methods: System and 
Decision Sciences. Research is con- 
ducted under  the  tutelage of  senior sci- 
entists, and offers t he  experience of  
collaborating with IlASA scholars from 
diverse backgrounds. 

Meetings 

T h e  first joint session of the  Inter- 
national Simulation and Gaming Asso- 
ciation, ISAGA, and the  Annual Gam- 
ing Seminar of t he  Council for Mutual 
Economic Assistancc was held in Sofia, 
Bulgaria under  the  auspices of IIASA's 
Bulgarian National Member Organiza- 
t ion. T h e  joint meeting grew o u t  of  
contacts devcloped during a gaming 
project a t  IIASA. A limited edition 
was prepared for t h e  conference of  
Operational Gaming: A n  International 
Approach edited b y  lngolf StShl, who 
led the  project,  before its publication 
by  Pergamon Press in t h e  series Fron- 
tiers o f  Operational Research and Ap- 
plied Systems Analysis edited b y  IIASA 
alumnus Rolfe C. Tomlinson. IIASA's 
Dr. lsak Assa, from the  Insti tute for 
Social Management in Bulgaria, was 
elected Chairman of  ISAGA. 

A meeting of  senior agricultural pol- 
icy advisers and analysts suggested a 
large number  of policy issues foranaly-  
sis using the  system of  linked national 
agricultural policy models developed 
by  the Insti tute and its collaborating 
insti tutions.  It was agreed tha t  IlASA 

gives high priority t o  investigating the  
effects o n  different countries,  groups 
of  consumers,  and farmers o f  eliminat- 
ing current protectiveagricultural trade 
practices, a n  issue expected t o  be a t  t h e  
center of many  international negotia- 
t ions in 1984 .  A workshop is planned 
in January 1 9 8 4  t o  present t h e  results 
of this investigation. 

A month-long course on Adaptive 
Environmental Assessment and Man- 
agement detailed the  workshop and 
modeling approaches developed over 
the  past decade's experience a t  I lASA 
and in North America t o  assist those  
responsible fo r  developing and manag- 
ing renewable natural resources. 

Officials o f  international private 
firms and public enterprises m e t  with 
researchers t o  investigate fair and eco- 
nomically efficient ways t o  share joint 
costs for common-use facilities. This is 
a continuation of earlier IlASA mathe- 
matical and gaming work o n  allocating 
the  joint costs of water supply net-  
works among several adjacent munic- 
ipalities. 

A course o n  partial least square sof t  
modeling o f  socioeconomic phenomena 
was given by  visiting Professor Herman 
Wold o f  the  University of Geneva, Swit-  
zerland, and Dr. Jan-Bernd Lohmoller 
o f  t h e  University of Berlin (West). Pro- 
fessor Lennart  Bodin of the  University 
of Orebro,  Sweden also reviewed the  
current stage of  algorithm develop- 
ments  t o  estimate parameters of inter- 
dependent  systems. 

Economists and o the r  social scien- 
tists me t  to  discuss structural  change in 
the  service sector, using a comparative 
institutional approach. Particular topics 
of  discussion were quality control and 
institutional innovations in all t he  so- 
cial services. 

T h e  International Negotiations Proj- 
ect  held a two-week Summer Study.  
Attended by researchers and practi- 
t ioners f rom several countries, t he  
s tudy  concentrated o n  national styles 
o f  negotiation, negotiating technical 
issues, and crisis managemcnt.  Another 
meeting is scheduled for October  1983. 

MacArthur Foundation Award 

Dr. William C. Clark, of t he  Insti tute 
for  Energy Analysis in Oak Ridge, Ten- 
nessee, USA, has been honored by  the  
J o h n  D ,  and Catherine T.  MacArthur 
Foundat ion.  Dr. Clark worked a t  IIASA 
o n  the  adaptive managemcnt of envi- 
ronmental  systems. His most  recent 
books  are Carbon Dioxide Review, 
which he  edited for  Oxford University 
Press, and Redesigning Rural Develop- 
men t :  A Strategic Perspective, written 
with Bruce F.  Johnston (Johns  Hopkins 
University Press) and based o n  work 
initiated a t  t h e  Institute. 

Dr. Clark is t he  second IlASA alum- 
nus to  become a MacArthur Prize Fel- 
low since the  program began in 1 9 8 1 :  
he  joins mathematician Dr. Joel  Cohen,  
now a t  Rockefeller University, New 
York Ci ty ,  USA. 

New Titles 

lnternational Series on Applied 
Systems Analysis 

Volume 1 1  National Perspectives o n  
Management o f  EnergyIEnvironment 
Systems. Wesley K.  Foell and Loretta 
A. Hervey, Editors. 357 pp. 

Descriptions o f  energylenvironment 
management practices in twelve coun- 
tries show a range of  responses to  a 
common problem. 

The  techniques used to  analyze na- 
tional energy demand and supply and 
to  assess environmental effects are prc- 
sented by national analysts, with expla- 
nations of how these are incorporated 
in to  a country ' s  institutional s t ructure  
and decision making process. T h e  na- 
t ions discussed are Austria, t he  Federal 
Republic of Germany,  Finland, France, 
the  German Democratic Republic,  
Hungary, Italy, Japan,  Poland, Sweden, 
t he  USSR, and the  USA. 

There is also a retrospective look a t  
earlier IIASA regional case studies in 
Austria, t h e  German Democratic Re- 
public, t he  ~ h ; n e - ~ l ~ e s  region of  
France, and Wisconsin in the  USA. One  
example of policy transfer within this 
IIASA project was the  adopt ion by 
Wisconsin of  a French electricity pric- 



ing approach leading t o  a time-of-day 
variation in cost. These regional case 
studies were described in Volume 5 o f  
this series in 1 9 7 9 :  W.K. Foell, Editor,  
Management of  EnergyIEnvironment 
Systems: Methods and Case Studies. 

Volume 1 2  Mathematical Modeling o f  
Water Quality: Streams, Lakes, and  
Reservoirs. Gerald T.  Orlob, Editor. 
538  pp. 

The  authors  deal, comprehensively 
and clearly, with the  ar t  and practice 
of  water quality modeling of freshwater 
resources - t he  basic principles upon  
which it is based, t h e  practical prob- 
lems in conceptualizing real-world phe- 
nomena in model form,  and t h e  use of  
models as aids in decision making. 

Most of  the  book is devoted t o  spe- 
cific applications of  well-documented 
models, after a thorough review o f  
model developmcnt procedures and the  
mathematical and scientific principles 
involved in this field. Basic formula- 
tions are presented as well as some  of  
the  most recent work in modeling toxic 
substances t o  evaluate their effects o n  
t h e  aquatic ecosystem and t h e  most 
current quantitative s ta tement  o f  t he  
component  heat fluxes a t  t he  air-water 
interface. There are comparisons bc- 
tween simulated and observed measures 
of  response. 

The  emphasis o n  uscful models 
leads t o  candid summaries of  their ca- 
pabilities and limitations as necessary 
elements in environmental and resource 
management.  

Available f rom John Wiley and Sons Ltd., 
Baffins Lane, Chichester, West Sussex PO19 
1 UD, U K ,  or  John Wiley and Sons Inc., 605  
Th i rd  Avenue, New York,  N Y  10016, USA. 

Uncertainty and Forecasting o f  Water 
Quality.  M. Bruce Beck and Gerrit van 
Stra ten ,  Editors. 386 pp. 

"It is clear that  t he  uncertainties 
in a model and its predictions are a 
function of how the  model has been 

identified and calibratcd." T h c  authors  
present applicable measures - tradi- 
tional and nonconventional - both for  
identifying (calibrating) water quality 
models f rom uncertain experimental 
data  and for  analyzing prediction error 
propagation. 

Emphasis is on  t h e  interaction 
between developing approaches and 
methods  and their  application t o  spe- 
cific cases, primarily eutrophic lakes in 
Europe,  Australia, J apan ,  and North 
America. The  problems of analysisgen- 
erated during the  actual case studies 
provide the  material fo r  methodolog- 
ical developments and t h e  synthesis o f  
a framework for  modeling and forecast- 
ing environmental systems behavior. 

There  are critical discussions of  
Monte  Carlo simula tion techniques,  
recursive and off-line estimation and 
filtering algorithms, real-time forecast- 
ing, and t h e  group method of data 
handling (GMDH). 

Available f r o m  Springer-Verlag, Tiergarten- 
strasse 17, D-6900 Heidelberg, Federal Re- 
publ ic o f  Germany, o r  Springer-Verlag N e w  
Y o r k  Inc., 175 F i f th  Avenue, N e w  York,  
N Y  10010, USA. 

Processes and Tools for Decision Sup- 
por t .  Henk G. Sol, Editor.  267 pp. Pro- 
ceedings o f  t he  J o i n t  International 
Federation for  Information Processing 
WG 8.3lIIASA Working Conference 
held a t  IIASA in July  1982. 

This includes both  theoretical work 
in such disciplincs as artificial intelli- 
gence and decision theory and the  
practical experiences o f  those w h o  
have designed and established decision 
suppor t  systems. It moves f rom under- 
lying t h e o r )  and concepts t o  several 
design problems to  case studies of  spe- 
cific applications. 

Descriptions of nonspecific decision 
suppor t  systems cover t h e  Carnegie- 
Mellon Robot ics  Institute's Intelligent 
Management System t o  explore ill- 
structured problems by  means of  heu- 

ristic problem-solving techniques; the  
decision table generator PRODEMO 
for procedural decision making in well- 
structured situations; OPTRANS in 
which the  user assembles his o w n  sys- 
t em from the  modules provided; and 
an IDAMS system using the  program- 
ming language APL which also allows 
implementation and modification by  
t h e  user. 

Available f r o m  North-Hol land Publishing 
Co., P.O. Box  21 1, N L1000, A E  Amsterdam, 
the Netherlands, o r  Elsevier Science Publish- 
ing Co. Inc., 5 2  Vanderbi l t  Avenue, New 
York  City, N Y  1001 7, USA. 

Research Repor t s  

RR-83-14 Investigation of  the  Stabil- 
ity of  Satellite Large Angle i \ t t i tude 
Manoeuvres Using Nonlinear Optimiza- 
t ion Methods.  M.A.H. Dempster and 
G.M. Coup&. Reprinted f rom Proceed- 
ings of  t he  IFACIESA Symposium o n  
Automatic Control in Space, ESTEC, 
Noordwyk,  the  Netherlands, 1982 .  
RR-83-15 T h e  Logic of Standard Set- 
ting: A Comparative Perspective. I. The 
Uncertain Logic of Standard Setting. 
11. Prevention and Health Standards: 
Amcrican, Soviet, and European Mod- 
els. G .  Majone. I. Reprinted f rom Zeit-  
schrift fu'r Umweltpol i t ik .  11. Reprinted 
from Jozlrnal o f  Health Politics, Policy 
and Law. 
RR-83-16 Thc  Ergodic Thcorems of 
Demograph),: A Simple Proof. W.B. 
Arthur .  Reprinted from Dernograpl~y. 
RR-83-17 Estimates of t h e  Disequi- 
libria in Poland's Consumer Markets. 
L .  Podkamincr.  Reprinted from The 
Review o f  Ecowonzics atzd Statistics. 
RR-83-18 T h e  i\utomobile in a System 
Context :  T h e  Past Eighty Years and 
t h e  Next Twenty Years. C,  Marchetti .  
Reprinted f rom Tecb~~ological  !;ore- 
casting and Social Cha?lge. 

Al l  I l A S A  publications can be ordered f rom 
the Publications Department, I IASA.  

National Member Organizations 
Austria - T h e  Austr ian Academy o f  Sciences; Bulgaria - T h e  National Commit tee for  Appl ied Systems Analysis and Management; Canada - 
T h e  Canadian Commit tee f o r  I I A S A ;  Czechoslovakia - The Commit tee fo r  I l A S A  o f  the Czechoslovak Socialist Republic; Finland - The 
Finnish Commit tee fo r  I I A S A ;  France - The French Association fo r  the Development o f  Systems Analysis; German Democratic Republic - 
The Academy o f  Sciences o f  the German Democratic Republic; Federal Republic o f  Germany - The Max  Planck Society fo r  the Advancement 
o f  Sciences; Hungary - The Hungarian Commit tee for Appl ied Systems Analysis; I ta ly  - T h e  National Research Counci l ;  Japan - The Japan 
Commit tee fo r  I I A S A ;  Netherlands - T h e  Foundat ion IIASA-Netherlands; Poland - T h e  Polish Academy o f  Sciences; Sweden - T h e  Swedish 
Counci l  f o r  Planning and Coordination o f  Research; U n i o n  o f  Soviet Socialist Republics - The Academy o f  Sciences o f  the Un ion  o f  Soviet 
Socialist Republics; Un i ted  States o f  America - The American Academy o f  A r t s  and Sciences. 



Guest's Corner 
Bia Problems and a Small Institute 

l'hc world's  problems are big, ancl 
IIASA is small. Its staff by itself a t  
Laxenburg cannot  hope t o  assure tha t  
t he  Insti tute has the  far-reaching effects 
t ha t  it should.  T h e  Insti tute in its first 
decade has d o n e  its job and has proved 
t h e  wisdom of its founders. I t  has pro- 
duced valuable research and attracted 
new members;  it has shown tha t  it is n o  
unrealistic dream,  but  is a model t ha t  
should be built upon.  Tha t  expansion 
is a task tha t  has t o  be  shared by  the  
National Member Organizations - t h e  
task of  organizing and working hard t o  
bring more  and more  people in to  con- 
tac t  with IIASA and its ideals and ,  
through IIASA and its research, with 
their counterparts in o ther  NMOs and 
nations. It's a big task.  

Particularly today,  when budgets 
are suffering a degree of  contraction, a 
major, immediate part  of meeting this 
task must  be  the  initiation and suppor t  
of more  and more  research outside o f  
IIASA that  complements  IIASA's re- 
search - especially in those areas wherc 
IIASA's resources are stretched thin.  It 
is u p  t o  us, t h e  NMOs, t o  work with 
everyone a t  IIASA to  identify what  
complementary research w e  can orga- 
nize a t  home  t o  best assist the  Insti- 
tute 's  needs. Then we must make it 
happen - get t he  right researchers in- 
volved, get t he  funding, h a n d c  the  red 
tape,  and facilitate the  coordination 
between IIASA and the  NMO suppor t .  
T h e  more  we can d o ,  the  less w e  dilute 
the  effectiveness of IIASA's critical in- 
house research resources. 

T h e  founders of  IIASA dcbated the  
nature of t he  institution t o  be crcated: 
should it merely be a coordinating 
agency and meeting place for  work 
d o n e  elsewhere, o r  should it feature a 
vibrant in-house research activity? In 
my  opinion, although we were right jn 
opt ing for the  latter mode  of activity 
initially, in the  next decade I bclieve 
we need more  of  t he  former  b u t  not  at 
t he  expense of t h e  latter. Indeed, a 
constructive networking policy should 
not  be initiated wi thout  supportive 
in-house coordinated research. If we 
embark o n  a path of more  vigorous 
networking relationships, this should 
enhance rather than diminish the  qual- 
i ty,  and yes, t hc  quant i ty  of in-housc 
research. But with fixed finances how 
can both  be achievcd? T h e  answer is 

that finances arc not  fixed. I fervently 
believe tha t  such a policy would gener- 
a t e  additional funding and if IIASA is 
t o  fulfill what  I believe should be  its 
updated aspirations, then w e  should 
move in this direction. 

For  t h e  most  part researchers a t  
I lASA are appointed for  limited t ime  
periods - of ten for  periods tha t  are 
t o o  shor t  t o  make significant impacts 
o n  t h e  problems they are addressing. 
Hence IIASA now has, and always has 
had,  a problem of continuity of re- 
search effort. If appointments  were t o  
be made  only  for long periods of t ime,  
however, this would seriously limit t he  
pool o f  qualified researchers. One  way 
around this impasse is t o  have research- 
ers periodically returning t o  IIASA and 
working part-time a t  home  in the  inter- 
im periods o n  IIASA-related activities 
- suppor ted,  hopefully, no t  by  IIASA 
funds  b u t  b y  additional fundsgcnerated 
by  t h e  NMOs. This is no t  a novel idea; 
it is already being done  t o  some  extent .  
But w e  should experiment with moving 
fur ther  in this direction in coordinated 
networking activities. This imposes 
additional financial and administrative 
obligations o n  the  NMOs, b u t  ones  
they shou!d welcome. 

There  are, o f  course, dangers in a n  
expanded scientific networking policy. 
Research directions could become more  
fractionated than they are now; qual- 
ity control  could diminish; activitics in 
NMOs tha t  would have been d o n e  with- 
o u t  any  IIASA connection might now 
be charged t o  IIASA-related accounts ;  
and more  besides. All this could hap- 
pen;  bu t  we must see t o  it tha t  this will 
no t  be  the  case. I t  is a matter of learn- 
ing how t o  administer such a program. 
Perhaps we should start modestly and 
only  grow in these directions if t h c  
experiment appears t o  be  working. Rut 
if w e  are t o  make  a den t  in the  real 
problems of  the  world,  w e  simply must  
t ap  t h e  vast reservoir of talent of those  
who  cannot  physically come  t o  IIASA 
for extended periods of t ime b u t  w h o  
could come  periodically for  shorter 
periods and w h o  could work o n  selected 
problems a t  h o m e  in a coordinated 
fashion with o thers  a t  IIASA. As long 
as  w e  have a vigorous in-house research 
and coordinating activity a t  IIASA we 
should be able t o  master t he  systems 
problem that  networking presents. It 
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could not  have been achieved a decade 
ago; it has already been accomplished 
in a modest  way in t h e  last five years; 
let's push fur ther  in this direction, in 
an experimental  fashion with careful 
monitoring, in the  next few years. 

At the  American Academy o f  Arts 
and Sciences ou r  Commit tee  for 
IIASA, under the  chairmanship of  Pro- 
fessor Harvey Brooks, is now organizing 
itself t o  facilitate such an expanded 
networking role. T o  d o  this w e  have t o  
exploit creatively the  growing number  
of IlASA alumni  w h o  are eager fo r  re- 
newed, meaningful, continued involve- 
ment  in IIASA. We haveavailable many 
dedicated and capable researchers w h o  
believe in the  ideals of  IIASA and w h o  
wan t  to  help. Our  challenge is t o  orga- 
nize their activities in ways tha t  will 
enhance t h e  research efforts a t  IIASA. 
Our  expressed aim is no t  t o  divert intel- 
lectual activities from IIASA b u t  to  
deepen and suppor t  t he  in-housc re- 
search activities. I t  is m y  assessment 
tha t  this effort  will help rather than 
hinder o u r  ability to  raise additional 
financial suppor t  for research a t  IIASA. 

After a decade w e  have reached a 
plateau o f  activity tha t  cannot  be  a 
comfortable resting place for  the  next 
decade. We have t o  aspire higher; higher 
quality, more  relevance, more  worldly 
impact. I believe tha t  this can best be  
achieved if t h e  NMOs organize their 
own internal infrastructures t o  encour- 
age more  collaborative networking. 

Howard Raiffa 


