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As I write this, the highest-profile meeting ever held on 
environmental matters, the UN Conference on 
Environment and Development, has just drawn to a 
close. The Rio meeting has not bmught a quick 
agreement on what is to be done. This comes as no 
surprise to those of us who were skeptical that such a 
huge and highly politicized gathering wuld accomplish 
its ambitions. If the organizers are to be faulted for 
anything, it is for creating unrealistic expectations. 

But Rio canna and must not be written off as a failure. Its 
accomplishments go wen beyond the modest financial pledges by some 
national leaders. UNCED forced poliicians, scientists, business leaders. 
governmental and nongovernmental organizations - in short, almost 
everyone concerned with long-term policy- to take stock. It forced us to 
think about our goals, about what might and might not be possible, about 
what we know and don1 know about our societies and our planet. Out of 
this has come a clear acceptance that environment and development are 
interrelated and cannot be considered separately; this is a seminal change 
in thinking. Rio a h  reaffirmed that sustainable devebpment has become 
a universal goal, even if we disagree on how to achieve it. 

The meeting's outcome, however, suggests that the time is not for 
meaningful general gbbal agreements; interests and priorities are simply 
too divergent. A more promising approach at this stage may be to 
concentrate on smaller and more clearly defined problems, without losing 
sight of the larger conjundion of envimnmenl and development. Rio also 
shows that illdefined threats and fears will not get us far. Unless and until 
the scientific community organizes itsel to produce dear, unbiased, and 
persuasive knowledge, to illuminate adequately complex problems, the 
spectacle of Rio will be repeated. This, too, is a useful lesson. 

No single institution alone can address the myriad problems covered 
IIASA ia an l n m & w E 4 - ~  I by the concepts of global change and sustainable development, but we at 
rewmh i rdwon - @IB IlASA will continue to do our part. We will also participate actively in eflorts 
s d a m c m d ( h a n d d ~ ~ 1 m e m -  

omMbagars ,,, aoMems ,,, lo set up networks of organizations studying various aspects of global 
globel"$nBifancs.. ,-:8$&3&481"9 I change. We must take advantage of each other's strengths and work 
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towards consensus. The stakes are high, and the problems are pressing. 

Normally Options describes research at the Institute, but this issue is 
unusual. It focuses on IlASA '92, a major conference held to mark what is, 
for us at least, a major event: IIASA's 201h anniversaly. lt also includes an 
article describing IIASA's home, Schloss Laxenburg. Readers who have 
worked at IlASA or visned the Institute will understand why we included it 
-alms! everyone who comes here is touched by the beauty ot the place. 

Schloss Laxenburg, like the Institute it houses, is unique. 

Peter E. de Jhnosi 
Director 

AmecianAcademyd~anlsdalces. I Cow photo: the former impen'al dining mom ,n Laxenburg. par1 of IIASA's Conference Center. 
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Austrian Chancellor Franz Vranitzky addressing participants at the opening sessfon of the IlASA 92 Conference. 

An International Conference on the Challenges 
for Systems Analysis in the Nineties and Beyond 
On May 12 and 13 nearly 300 scientists, government officials, 

and journalists gathered at IlASA to discuss the challenges for systems analysts 
and for scientists generally as we proceed fhrough the 1990s. 

At the heart of the conference were 14 workshops, listed 
on page six, on subjects ranging from population growth, to problems of 

modeling under uncertainty, to the economic transformations now 
under way in Central and Eastern Europe. 

Several papers prepared for the conference 
touched on the achievements and difficulties of science as it enters 

the arena of public policy. Nathan Keyfitz, IIASA's first Institute Scholar and 
one of the principal organizers of the conference, uses those papers as the basis 

of the essay that begins on the following page. The essay discusses how 
problems of the environment have brought to light unsuspected 

powers and weaknesses of science. 

A selection of the papers and discussions at IlASA '92 will be presented 
in a book planned for early publication. 
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Science Fragmented 

T he achievements of science 
hardly need to be listed here - 

everyone knows, and everyone 
makes daily use of, technology that 
is based on science, much of it on 
the scientific discoveries of very 
recent decades. What would have 
been miracles a few years back are 
routine today. 

Along with these advances of 
technology policy concerns have 
expanded greatly, particularly be- 
cause of public arousal by environ- 
mental issues. The most vigorous 
defenders of market economies 
concede that wholly free markets 
cannot protect African elephants 
against ivory hunters or historical 
sees on the Mediierranean against 
destruction by weather, acid rain, 
and tourists. Only governments can 
set ~ l e s  that will constrain the mar- 
ket to produce social utility without 
damage to the environment. 

A government cannot do this 
effectively without advice from sci- 
entists, natural and social. It needs 
an interface between science and 
policy, in regard to environment, 
social security, and many other 
areas. Science comes into public 
policy, especially regarding environ- 
mental issues, at every stage. It 
has to diagnose and measure be- 
fore we even know fully the nature 
of complex troubles. Advanced 
technology measures the ozone 
layer protecting us all against dead- 
ly solar rays; theory explains acid 
rain and smog. The mechanisms by 
which insecticides prevent the re- 
production of birds, or fast driving 
on the expressways kills forests, or 
temperature inversions make the 
air of cities in a valley unbreath- 
able, are now largely elucidated. 

Yet science is now seen to 
offer not only solutions but also 
new problems. Our present attitude 
contrasts with that of even sophisti- 
cated Obse~ers in the days before 

the large-scale entry of science into 
worldly affairs after World War II. 
That entry was welcomed by scien- 
tists as increasing their importance 
and bringing wealth in its train, but 
it also induced various stakeholders 
to look closely at aspects of sci- 
ence never before thought about, 
from the way data are assembled 
and analyzed, to charges of plag- 
iarism, to the purposes for which 
the ovemead on government grants 
is spent. They came to question the 
qualiiy of m c h  scientific work and 
the omniscience and probity of the 
people who perform it. 

I m e  to NASA - h 1984 from " Harvard Univer- 
sily, where he is 
Pndelot Profes- 
sor of Sociology 
Emeritus. He is. 

. . . , . , . amding to one 
, , reviewer of his 

llrorlc '?he preeminent mathematical 
&nografh-r of his day." Professor 
Keyfitz studed firsf at W I I  Univer- 
sky in Monlreal, Canada, and 
rwBOBl& his Ph.D. in 1952 from the 
University of Chicago. He is a Mem- 
ber of ihe US National Academy of 
Sciences and a Fellow 01 the Royal 
Sodely of Canada, as well as a past 
president 01 the Population Associa- 
firan of America He has been a 
l&werandmnwlfant in many mun- 
t&s, including Argentina, Myanmar, 
W e ,  Indonesia, Germany, Italjr, 
I* and the farmer Soviet Union. 

Is it not curious that this ques- 
tioning comes exactly at the time 
when science, and in particular 
science-based technology. is mak- 
ing more contributions, and more 
spectacular contributions, in a year 
than it was making in a decade 
earlier in the century? Only sci- 
ence, of all forms of learning ever 

practiced, in Western or any other 
civilization, can provide the knowl- 
edge that could send people to the 
moon, explore the deep ocean 
floor, and find cures tor many forms 
of cancer. 

The tension between this pow- 
er of science, on the one hand, and 
the challenges to it, on the other, is 
reflected in one way or another by 
many contributions to NASA '92. 

The Roots of Skepticism 

A first small crack in the picture of 
science as omniscient came with 
the discovery of indeterminacy in 
the small, in the atoms that are the 
basic building units of the universe. 
It will be recalled that Laplace and 
other thinkers of the Enlightenment 
could claim that with total know- 
ledge of the coridiion of the 
universe at one instant of time, 
including the laws by which it 
moves, the whole future of the 
world and everything in it could be 
worked out. No one believes that 
now, and for reasons both internal 
to science and external. 

Sheila Jasanoff, in one of the 
papers wrinen for the Conference. 
describes a decline of public re- 
spect, with which we will have to 
live from now on. The public asks 
why many an urgent problem has 
as yet no scientific solution, and 
questions the judgment of govern- 
ments that put scientists to work on 
something else (say defense rather 
than environment). While to some 
problems no answers are to be 
had, to others science offers many 
contradiiory "solutions." Much too 
often the hopes of the public are 
stirred by cokl fusion, or a pretend- 
ed remedy for cancer, that then 
cannot be reproduced. 

Worst is the partisan use of 
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mutually contradictory scientific 
results. At the extreme, disputants 
can each find on the shew of com- 
peting scientific propositions one 
that suits their convenience. Even 
where the scientists are unanimous 
the powers that be do not always 
feel constrained to respect their 
answers. 

In short public examination 
turns up fallible and cormptible 
human beings behind the facade of 
science. Jasanoff speaks of a gen- 
eralized "unease about the direc- 
tion of modem scientific inquiry. 
about the wisdom and integrity of 
the inquirers, and ... about the 
dangers that may follow from an 
overly intimate alliance between 
science and the state." I believe 

that much of the unease springs 
from the nature of scientific 
research: its openness, its tentative 
nature, its refusal to impose dog- 
ma. For scientists, truth has a more 
tentative nature than it has for the 
public. 

Thus in most industrial nations 
a skeptical interpretation of the 
relation between science and policy 
has taken the place of naive posi- 
tivism. But, says Jasanoff, that 
skepticism seems absent from 
international science policy. That 
was true at least of the Montreal 
Conference which produced agree- 
ment to protect the ozone layer. 
Perhaps it is the frequent sense on 
the part of those participating in 
international environmental discus- 

- - 

sions that not much is going to 
emerge in the way of enforceable 
agreement anyhow, so no one's 
interests are seriously threatened. 

Leon Tabah further illustrates 
the difficulty of making science 
speak to policy. The effect of popu- 
lation on poverly as well as on the 
environment is by no means 
assessed the same way by all w m -  
petent students of development. 
Hence one notes that policymakers 
can select the expert testimony that 
will support whatever they propose 
to do (provide more foreign aid or 
provide less: more aid to population 
control or more aid to industry: sup- 
port for large-scale or for cottage 
industry). That selection among 
policies is guided both by material 

IlASA '92 Conference Workshops Decision Analysis and Support and the study 
of Develo~mental Chalienaes - 
Andrzej &rzbicki 

The Environment, Technology, and Warsaw UniverMy of Technology, Poland - - 
Economic Transitions Decisionmaking Under Uncertainty: Methodology 
Sustainable Energy Development Nikolai N. Krasovskii 
Umberto Colombo Russian Academy of Sciences 
Cha~rman, Walian National Commission for Nuclear 
and Alternative Energy Sources (ww) 

Sustainability and Technology 
Harvey Brook 
Haward University, USA 

The Biosphere and Humanity 
Michael Chadwick 
Director, Stodtholm Environment Institute, Sweden 

Towards Dematerialization and Decarbonization 
Tok~o Kanoh 
Director, Tokyo Electric Power Company, Inc., Japan 

Environmental Aspects of the Transformation 
of Eastern Europe and the Former Soviet Union 
Georgi Golitsyn 
Director, Institute of Atmospheric Physics. 
Russian Academy of Sciences 

Systems Methodology 
Systems Analysis, Environment, and Development 
Lawrence Klein 
University of Pennsylvania, USA 

Mathematics for the Real World: Econometric Modeling 
from Noisy Data 
Manfred Deistler 
Technical University of Vienna. Austria 

Social Forces 
Aging and Social Change 
Bernard van Praag and Hendrik P. van Dalen 
Erasmus Universky Rotterdam, The Netherlands 

Population Growth of the Third World 
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Chairman. Comminee for lnternatbnal Cooperation in 
National Research in Demography (CICRED). France 

The Unity of Scholarship and Action 
Bridging Gaps Among Scientific Disciplines 
Valentyn A. Koptyug 
Vice President, Russian Academy of Sciences 

International Environmental Governance: 
Building Institutions in an Anarchical Society 
Oran Yqung 
Director, Institute of Arctic Studies, Darlmouth College, USA 

Pluralism and Convergence in International 
Science Pollcy 
Sheila Jasanoff 
Chairman, Department of Science and Technology Studies, 
Cornell University, USA 
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Proven reserves of oil, in billions of tonnes, and naturalgas, in billions of tonnes oil- 
equivalent, 196&90, from Umberto Colombo, Sustainable Energy Development. 

interests - who is to pay for clean- 
ing up the environment - and by 
ideological ones - if  the importance 
of limiting population is conceded, 
that might bring us one step closer 
to abortion. 

The Social Security 
Problem 

Bernard van Praag shows that 
social securiiy systems in most 
countries have been set up on a 
method that introduces a serious 
conflict of interest between young 
and old. Under the pay-as-you-go 
method, people of working age are 
taxed to pay pensions to the old 
year by year. In principle the tax is 
set at such a rate as to be ade- 
quate for the year, with nothing left 
over. 

The defect of the scheme was 
revealed with the spectacular fall in 
birth rates in all industrial countries 
after the 1960s, accompanied by 
some improvement in the mortality 
of the old. In some countries the 
ratio of old people to working 
people has gone up threefold in 
half a century. 

The attractiveness of the pay- 
as-you-go arrangement to the initial 

generation, like that of a chain 
letter, is that it seems to create 
wealth out of nothing, at least inso- 
far as the initial generation is blank- 
eted in without contributing its 
share. If the scheme were term- 
inated the last generation, which 
received no pension, would have 
in-directly paid the pensions of the 
first. Termination of the scheme will 
never be allowed to occur, say its 
defenders. Yet a fall in the birth 
rate amounts to a partial liquidation 
of the scheme, and such a fall in 
births inevitably comes with indus- 
trialization. Since each generation 
has to pay for the one that is just 
older, the scheme looks like a trap 
in which we are held to the end of 
time. 

Van Praag's contribution is to 
show that escape is possible, 
through gradual transition in part at 
least to a scheme in which each 
new cohort (group of people enter- 
ing the labor force in one particular 
year) saves up the cost of its own 
retirement. This capital reserve 
system is the same as each person 
paying for his or her own pension. 
except it insures against the indi- 
vidual running out of money be- 
cause he or she lives too long. The 
money that the cohort saves is 
invested, increasing the subsequent 

productivity of labor, and out of the 
increase so obtained the pensions 
will be paid. No spurious contract 
between generations; each genera- 
tion simply pays for itself. 

What makes this relevant to my 
main subject of the splintering of 
science is the ease of finding actu- 
aries and economists to oppose 
any change from the present meth- 
od, while others like van Praag 
show the advantage of change. At 
one time actuarial science and 
economics were professions with 
certain understandings among their 
members, and now those common 
understandings are eroded away. 
On this most important problem of 
actuarial science, one that affects 
every citizen and every national 
budget, the relevant sciences turn 
up with disputes among their practi- 
tioners. 

Andrzej Wierzbidti tells us 
some of the ways in which the 
cracks in science have widened, 
mostly stemming from the nature of 
knowledge itself, i.e.. from the limi- 
tations of human reason and some 
essentially unknowable features of 
the world. He cites a discovery of 
pure mathematics that contradicts 
the assumptions of many genera- 
tions of thinkers: that chaotic be- 
havior can arise in deterministic 
mathematical models. A simple 
model that includes sufficiently 
strong feedback can be so sensitive 
to microscopic changes in its initial 
conditions that its future even a 
short time ahead is unpredictable. 

Whether the universe is deter- 
ministic or not is hardly worth dis- 
cussing when a deterministic model 
can give a resun indistinguishable 
from a probabilistic one. In a more 
important case, the weather is 
surely governed by deterministic 
laws, yet it is now thought that the 
operation of these may be so 
sensitive to initial conditions that 
the ultimate limit of weather fore- 
casts, no matter how elaborate the 
formulas or how extensive the data, 
could be as little as two or three 
weeks. 

Science does well in tackling 
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Population (millions) 
Current andprojected annual emissions of carbon to the atmosphere from fossil fuel use in selected countries and regions, as 
illustrated in Tokio Kanoh's paper, Towards Damatsvialkation and Lbarbonization. The areas of black circles represent 
current emissions in tons of carbon per year; the red circles and figures depict projections of emissions by less developed 
regions, assumingpopulation increases in each region of 10 percent andpercapita emissions increase to the level of the region 
immediately ahead, regardless ofyear. For example, if the Chinese population increases by 10 percent andper-capita emissions 
rise to the current level of Korea, China's emissions of carbon to the atmosphere would exceed current emissions from the USA. 

energy problems. Finding oil and 
natural gas deposits is difficull 
enough that publics and legisla- 
tures do not try to tell geologists 
how to do it. Estimates of resources 
of course vary, and the administra- 
tor can choose the one that serves 
a particular purpose, but all serious 
estimates assure us that supplies 
for the next century or more will be 
adequate, even without any new 
technologies of extraction. As 
Umbetto Colombo writes, there will 
be price rises, but these will result 
more from international poliics than 
from geology. 

The question is now whether 
we will ever be able to use all the 
oil and gas, not to mention coal, 
that we know is awaiting extraction: 
fossil fuel use simply causes too 
many problems. 

Acid rain may not be the 

biggest drawback of fossil fuel use. 
but as Colombo says it is the one 
on which there is least scientific 
disagreement, and whose results - 
dying trees- are the most immedi- 
ately manifest and locally conspicu- 
ous. That means that the social 
choices implicit in current policies 
and activities are the easiest to 
interpret. 

Automobile emissions are the 
worst culprit, the biggest single 
source of acidflying particles. Yet in 
a referendum in Germany voters 
recently rejected a motion to put a 
cap on highway speeds which 
would certainly have reduced emis- 
sions without reducing anyone's 
driving. In general, we see few 
signs in any industrial country of 
disposition to intelfere with motor- 
ing practices. Technology has 
created the modern motor car, but 

it is people who use it, and govem- 
rnents respond to their wishes 
rather than to the ecological consid- 
erations adduced by scientists. 
Here we have a case of social 
choice that is wholly free fmm the 
uncertainties in the physics and 
chemistry of the matter. 

The North-South Dimension 

Colombo cites the fact, also spoken 
of by Tabah, that each person in 
the First World uses far more ener- 
gy - and therefore produces more 
carbon dioxide - than someone in 
the Third World. Hence, one could 
argue, it is not the Third World but 
the First World that ought to limit 
population. That would certainly be 
the answer if the present gap in 
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wealth, and associated rates of 
energy use, were to continue. 

But no one is pleading for this; 
rather the Third World has a right 
to attain the economic levels of the 
First World, and as rapidly as pos- 
sible. If it succeeds its energy con- 
sumption per head will approach 
that of the First World, and thus the 
number of people in the Third 
World will be important indeed. As 
Colombo implies, it is thoroughly 
inconsistent to say that the poor 
countries should and will develop 
rapidly, and then to treat their ener- 
gy consumption as though they will 
always be poor. 

Meanwhile their populations are 
growing rapidly. Tokio Kanoh also 
makes the point that we should not 
confine the comparison to the pres- 
ent moment, but try to see what the 
tendencies in population and indus- 
try are leading to. Where the First 
World can indeed help is to create 
technologies that will be used both 
by itsen and by the Third World to 
reduce energy and materials con- 
sumption. 

Kanoh sketches a future in 
which attitudes are very diierent: 
not merely owning a car and driving 
at reckless speeds, but more re- 
sponsible use; not merely having 
air conditioning, but using it to the 
minimum extent. He notes various 
ways of conserving energy, includ- 
ing recycling of waste, cogeneration 
of power and heat, and reprocess- 
ing spent nuclear fuel. 

Most of these changes can be 
the subject of industrial policy and 
influenced by the state. Taxing 
electricity, subsidizing raihvays and 
other public transpolt occur to the 
American reader and they are in- 
deed mentioned by Kanoh. Popular 
pressure acts on corporations in all 
industrial countries. But Kanoh is 
more subtle. 

He would have industrial con- 
cerns voluntarily decouple their 
production from energy consump- 
tion; by using improved technolo- 
gies and better quality control to 
lessen the fraction of rejected out- 
put, they could proceed without 

much or any increase of cost. They 
would be led to do these things by 
suggestion from other firms and 
from government. Energy conserva- 
tion would be promoted above all 
by industry itself. And the same 
cooperative style would be applied 
at the international level; energy- 
saving technologies would be 
shared with the Less Developed 
Countries. 

Especially impressive to an 
American is the voluntary character 
of Kanoh's proposals, as well as 
the total absence from his paper of 
any reference to the diierences of 
scientific opinion that are the nub of 
the environmental and energy de- 
bates in the United States. 

I suggest that this reflects the 
fact that the Japanese is essentially 
not an adversary culture. We can 
put Japan and the US at the oppo- 
site ends of a continuum on the 
dimension of contentiousness, with 
Europe between. In Japan the facts 
as far as they are known to main- 
stream science tend to be accepted 
by all parties to a debate. The privi- 
leged position of science is better 
~ 0 n s e ~ e d  in Japan than in the 
West. And, some migM add, sci- 
ence accordingly serves Japan 
better. 

Environment and Politics 

As I understand a market economy, 
profit, the bottom line of the corpor- 
ate account, is the dominating ob- 
jective. Those firms that cannot 
meet the market test will very soon 
disappear; the assets they use will 
be sold and taken over by a firm 
that can make a profit. Schumpeter 
calls this creative destruction. 

If, as some have said, there is 
no profit in producing cleanly then 
the environment will be sacrificed: 
there will be dirty air, dirty water, 
poisoned soil. We cannot allow 
that. There should be a single pro- 
ducing agency, working to serve 
the people and unpressed by com- 
petition, that woukl both produce 
efficiently and pay due attention to 

the environment and the public 
welfare. 

That proposition was thorough- 
ly tested by Russia and Eastern 
Europe in a 70-year experiment. 
Georgi Golitsyn gives us an exposi- 
tion of the result of that experiment. 
Ecological neglect could well have 
contributed to the downfall of Com- 
munism. The Soviet experience 
included contamination of Lake 
Baikal, desiccation of the Aral Sea, 
poisoning of land by cotton and 
other monoculture, not to mention 
Chernobyl. National leaders else- 
where had better take note. 

Oran Young takes up the prob- 
lem of negotiation among countries. 
Young has in view throughout the 
famous puzzle of the prisoner's 
dilemma, in another metaphor the 
free-rider problem, where the coun- 
try producing the emissions does 
indeed suffer from them, but no 
more than other countries, and if it 
goes to some expense to shape 
up, then it will get only a small part 
of the gain. All the prisoners need 
do is exchange a few words to find 
out their common interest and 
agree on a story that they will ad- 
here to and they will arrive at an 
optimum solution-the dilemma will 
disappear. The solution for them, 
and for the environment, comes 
down to communication. 

We have today inexpensive 
fax, conference calls, worldwide 
television by satellite, even video- 
phone, and t meeting is required 
an international air network. How 
can anyone say that only communi- 
cation is lacking when such an 
awesome amount of communication 
is actually going on? Young tells us 
how much has to happen beyond 
the technology of communication in 
order that countries can arrive at an 
understanding of their common 
interest and then act on it. 

That all those marvelous instru- 
ments of communication prove so 
feeble when it comes to enabling 
people to see their common inter- 
est - on environmental and other 
matters - contributes to disillusion- 
ment with technology. 
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Should scientists be defensive? 
In fact they are not defensive but 
are perfectly willing to examine the 
weaknesses that the new tasks 
currently assigned to science re- 
veal. This follows from features of 
science that are deep in their con- 
sciousness: constant search for 
exceptional cases, opposition to 
dogma, admission always of the 
possibility of solid findings being 
overturned by discovery of an error 
in an experment or in its interpreta- 
tion, acknowledgment of ignorance 
where evidence is insufficient. 

ecology and in the social science at 
the interface between it and the 
economy, thousands of variables 
interact in unknown and complex 
ways. 

Most of the uncertainties that 
are intrinsic to the real problems of 
the environment are disregarded in 
the models commonly cited. The 
ten that are conveniently listed by 
Michael Chadwick either avoid the 
question altogether. or vary their 
parameters in much too short a 
range. 

stronger, but of deciding the net 
balance among many. 

Evidently the straightforward 
thinking about uncertainty that 
serves for statistics and economet- 
rics carries one but a very short 
distance in dealing with climate. 
And in addition to the unceltainties 
engendered by feedbacks, as in the 
case of climate change, is the com- 
plication of causal analysis when A 
influences B and B influences A. 
The outcome is to confuse and 
disillusion a public that looks to 
science for straiahtforward, coher- 

stream on which at a given moment 
all agreed; now the mainstream is 
increasingly splintered. And while 
the achievements of science-based 
technology continue to astound 
they lead above all to more de- 
mands on science, to complaints 
that malaria is not eradicated but is 
rather spreading, that science has 
not yet produced a cure for AIDS, 
or found a more effective flu 
vaccine. Hope for biotechnology 
mingles with fears that some dan- 
gerous creation will escape from 
the laboratory. 

C 6 

As corresponds to our 
ungrateful age, we can 
safely forecast more 
criticism of science, 
along with acceptance of 
more and more benefits 
in both pure and 
applied knowledge 
derived from it. 

Ecological Models 

Chadwii provides a convenient 
survey of ten ecological computer 
models of which much was heard 
in their time, the earliest (Forrest- 
er's) published in 1971, the most 
recent (Svedin and Aniansson's) in 
1987. Nine of the ten appeared 
during the 1970s, when this style of 
analysis reached its peak of popu- 
larity. 

Is Chadwick offering us an 
autoDsv of a method that is now 

One cannot become more ob&leie, or an incitement to more 
effective without havim others work alona lines that a few oath- 
come to depend on one &re, and 
so having to face more claims and 
higher expectations. That seems at 
least to be true of scientists and the 
institutions of science as they have 
evolved in this century. 

The Problem of Uncertainty 

We see on every hand that uncer- 
tainty is central to deliberations on 
the environment. Small-scale sci- 
ence can minimize uncertainty by 
isolating materials in a laboratory, 
by avoiding contamination by ex- 
traneous bacteria, or by using stan- 
dardized animals. The troubles with 
ecological and environmental prob- 
lems start with the impossibility of 
isolating a few variables so that 
knowledge can be gained step by 
step. Both in the natural science of 

Uncertainties in linear models ' of statistics and econometrics are 
far less formidable than those that 
arise from feedbacks. And once 

I multiple feedbacks come into the 
analysis, errors rise dramatically. 

1 Consider two of the positive feed- ' backs involved in climate change: 
more atmospheric carbon dioxide 
increases warming, and as the 
oceans warm they are less able to 
absorb carbon dioxide, so warming 
is further increased; warming of 
northern regions would thaw tundra 
that holds large quantifies of meth- 
ane, and the release of methane, a 
powerful greenhouse gas, would 
lead to further warming. 

There are also negative feed- 
backs. It is not a question of decid- 
ing between one positive and one 
negative feedback which is the 

breakers iave pioneered? since 
his survey of the ten models is the 
introduction to a new model, POLE- 
STAR. on which he is now working, 
we can take it that Chadwick con- 
siders large-scale modeling worth- 
while, provided one leams from 
earlier efforts. 

That the models bring wholly 
new knowledge into the world one 
can doubt. Is it possible to imagine 
an investigator starting his model 
construction wfih the firm belief in 
unlimited economic growth, and 
then concluding from the numbers 
appearing on his computer screen 
that such growth is impossible? I 
venture to say that none of the 
authors reversed his or her per- 
spective as a result of the modeling 
effort. 

I call such calculations not 
proofs but persuasive illustrations. 
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They show possible outcomes of 
present tendencies. And they have 
indeed convinced millions that envi- 
ronment is important. That is no 
small contribution. 

Forecasting is Too Difficult 
for Existing Models 

The hazard arising from hidden 
underlying structural changes is 
greater the longer the span of time 
that the modelscover. Econometric 
models have the modest aim of 
saying what will happen over the 
next few months or at most few 
years. Ecological models are far 
more ambitious; they profess to tell 
what will happen over the course of 
decades. On the one hand, the 
long term is more important to 
human~ty than the next few months; 
on the other hand, there are fields 
in which the long term is simply 
opaque. While Lawrence Klein is 
more than aware of the difficuities 
of long-term forecasting, he makes 

a genuine contribution in showing 
how demographic and ecological 
variables can be fitted into econom- 
ic models. 

Herbert Simon was one of the 
inventors of systems analysis, and 
in a lecture delivered at the third 
IlASA Conference in 1988, he tells 
just what it can do best. Prediction, 
he argues, is rarely satisfactory. 
Constructing convincing scenarios 
can be more useful, but in the end 
he puts the emphasis on something 
quite different: estimating the ulti- 
mate condition a present configura- 
tion is pointing toward. The basic 
question is whether it is moving 
toward stability, and what the uiti- 
mate stable condition will be like. 
Nor does he promote models that 
contain hundreds of variables, 
whose merit for some practitioners 
seems to be that they utilize the 
capacity of the largest computers. 
but understandable models, per- 
haps with as few as three or four 
variables. 

In fact it is the policy levers by 
which societies can be managed 

Requirements 

Requirements 
tor bioenergy 

Trade 

requirements Wild . pasture 

L i t  I 1 Fishery I Cr0; , +-- products products 

..... , . -  . Mher Impacts 

lnduslly 
and services 

1 ' toxllication 

I . . . . . . . 

Flows and interinkages for the food and agriculture module of the Polestar model, 
taken from Michael Chadw;ck'spwr for IlASA '92. The Biosphere and Humanity. 

that are the interest of all such 
models. None of the models listed 
by Chadwick shows that things can 
continue as they are. but they diiler 
greatly in the kind of policy recom- 
mended to permit continuance. 
Thus Forrester and the Meadows 
would simply impose limits on pop- 
ulation and on its various ways of 
exploiting the environment, without 
giving much detail on how people 
would be constrained to stay within 
these limits. Mesarovic and Pestel 
and the Bariloche group find that 
more foreign aid, and new forms of 
foreign aid, are the key. The UN 
model puts the emphasis on tech- 
nical change. 

The models can be good on 
testing policy proposals even 
though unable to predict the future. 
A model could tell what the effect of 
a carbon tax might be, and the 
range of such effects under suf- 
ficiently varied scenarios. 

International Negotiation 

As this is being written a major 
environmental conference, the 
Earth Summit in Rio de Janeiro, is 
coming to a close. Fully 140 states 
were represented and one of the 
targets of the organizers was a 
treaty agreeing on measures to 
bring carbon dioxide emissions 
down to the level of 1990. They did 
agree on a treaty, but it was far 
short of the one that most had 
hoped for. Many called this partial 
success a failure, and blamed it on 
the United States. 

Such problems typically arise in 
what Young calls the Anarchical 
Society of sovereign states - or 
rather, the governments of sover- 
eign states. Is a supra-national 
government the answer? Young 
says no, and the reason seems 
straightfornard: national govern- 
ments will hardly appoint an inter- 
national agent who would commit 
them to something that they would 
not agree to themselves. And all 
fear the addition of a new layer of 
bureaucracy. 
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Suppose, says Young, that 
countries commit themselves not to 
a rigid organization but to a certain 
way of settling such matters. Young 
proposes doing it by institutions. 
which is to say sets of rules that 
acquire legitimacy, rules that seem 
"right" whether or not they are writ- 
ten down. "No intelference by 
outskJen in the internal affairs of 
sovereign states" is an example of 
an institution rapidly disseminated 
after World War II. It has its roots in 
the triumph of state over church 
some centuries back, but most 
would agree that we now need 
more than this. Recent events show 
that sovereignty needs modiication 
to deal with civil wars, the nuclear 
menace, and environmental threats. 

When we stop hoping for bg 
things from international organiza- 
tions and start building institutions. 
we find before us a huge educa- 
tional task. Young would start the 
task of creating institutions, i.e., 
new ways of thinking, with an lnter- 
national Environmental Governance 
Network which would serve as a 
flexible instrument for drawing to- 
gether practitioners and scholars. 
Exchanges in the network would 
extract lessons pertaining to gover- 
nance, and apply them to contem- 
porary environmental problems in 
international society. That would 
develop the intellectual capital 
needed to meet present challenges 
creatively. The network would be a 
facility for passing around informa- 
tion, storing data, stimulating re- 
search, providing advisory services, 
conductingtraining. Democracy has 
taken some big jumps forward in 
the last year in many countries, and 
environmental pmtection is going to 
depend more and more on know- 
ledgeable publics putting pressure 
on their politicians. 

Conferences and 
Agreements 

International conferences can be 
seen as one phase of the educa- 
tional process that is the essence 

of Young's networking. As John 
Montgomely wrote in Haward Mag- 
azine, "the Stockholm Conference 
on the Human Environment in 
1972, the Vienna conference in 
1977, and the UN Environmental 
Conference in Montreal in 1987, all 
... have made an unmistakable 
impact on the perceptions of poliii- 
cians and publics." 

The whole is as much an edu- 
cation in environmental and political 
matters as it is the attainment of an 
immediate, legally enforceable re- 
sun. Even if most countries do only 
a little more in protecting endan- 
gered species or restricting the 
dumping of chemical wastes than 
they would have done anyhow, an 
international conference will have 
been worth its cost. 

The effectiveness of conferenc- 
es from this point of view is likely to 
be greater if it aims at marginal and 
gradual environmental improve 
ments that have a chance of being, 
a) voted at the conference, b) 
ratinied by governments, c) imple- 
mented in national laws, and d) 
complied with and enforced. The 
conference is one link of a long and 
fragile chain. It is consoling to re- 
flect that it has an effect even if no 
treaty is signed, or if signed is not 
implemented. 

The reader will be struck with the 
wide contrasts among contributions 
to IlASA '92. The most striking to 
this reader is that arising from the 
degree of confidence in what sci- 
ence can accomplish. For Guji 
Marchuk, who comes to policy 
questions from a background in 
hard science, there are indeed 
many problems that in effect arise 
from technology - and particularly 
environmental problems-but these 
arise out of incomplete science. 
Allow science to continue in its 
cpurse. says Marchuk, and those 
difficulties that we see today will be 
almost automatically overcome. 

For Jasanoff the answer is not 
so automatic. For her science has 
lost its perfection. It does not auto- 
matically seek the truth, any more 

than does the law, or literature, or 
art, or politics, but like them is sub- 
ject to the interests of practitioners, 
and is played on by constantly 
changing public sentiment. 

If anyone among our contem- 
poraries is Mr. Science Policy, it is 
Harvey Brooks. He points out in his 
IlASA '92 paper that human capaci- 
ty for adaptation has grown at an 
unprecedented speed, especially in 
respect to the power of science and 
technology, and never faster than 
today. "The population of scientists 
and engineers and other pmfes- 
sionals continues to grow at two to 
three times the rate of the popula- 
tion as a whole or even of the total 
world labor force. This is even, 
perhaps especially, true in most of 
the large developing countries. But 
science and technology are not 
only the principal instruments of 
human adaptation to a changing 
environment; they are also one of 
the principal causes of that environ- 
mental change, either through the 
direct effects of their applications, 
or through their indirect effects in 
enabling much more rapid popula- 
tion growth and more rapid and 
extensive systemic interactions 
through communications and trans- 
portation." 

We should not be surprised by 
all this; we were bound sooner or 
later to get over the misty-eyed 
reverence of the Enlightenment in 
which science took overthe certain- 
ty and beneficence formerly attrib- 
uted to religion. Yet when all is 
said, there is one difference be- 
tween scientific knowledge and 
other kinds. Science and the tech- 
nology to which it gives rise have 
enormous power over the physical 
world. Most of their power is exert- 
ed in a direction that is positive for 
the Earth and its inhabitants. We 
may be disillusioned, but few are 
prepared to forgo the benefits of 
science. And as corresponds to our 
ungrateful age, we can forecast for 
the future more criticism of science, 
along with acceptance of more and 
more benefits in both pure and 
applied knowledge derived lrom it. 
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Schloss Laxenburg 

0 f the many remarkable things 
about IIASA, one of the most 

striking is its home. 
Schbss Laxenburg was buin in 

the 18th century as a summer 
palace and hunting retreat for the 
Habsburg inperial court. Since 1973 
it has been the home of IlASk 
Today scientists sit in conference 
where princes once watched opera, 
scholars discuss matters of science 
where the Empress Maria Theresa 
once discussed matters of state, 
and computer technicians work 
where Karl, the last Habsburg 
emperor, held secret talks in 19 17 
in an effort to get Austria out of the 
First World War. 

The restored Schloss and the 
supert, 250-hedare park behind it 
are national historic sites. No per- 
manent changes can be made 
without the permission of Austrian 
authorities. Windows, doors, and 
door handles, even wall ashtrays, 
are accurate reproductions. The 
stone floor tiles, so cool in summer, 
are cut from the same German 
Kehlheimer sane used originally. 

Laxenburg's assodation with the 
Habsburgs goes back to the Middle 
Ages, when the oak forests of the 
region made it a favorite hunting 
ground. In the 14th century Duke 
Albrechl buit a Wasserburg or forti- 
fied castle, wnplete with m a t  and 
drawbridge. The castle still stands, 
albeit with the moat filled and most 
of the interior converted to apart- 
ments, some 200 meters from 
Schloss Laxenburg. 

By the 1750s everyone agreed 
that the castle was too old, too cold, 
and too cramped - "the worst little 
manor one can imagine," wrote 
Count Carl Zimendorf after avisii in 
1761. Maria Theresa acquired a 
neighboring estate and had archted 
Nikolaus Pacassi draw up plans for 
an airy, 5000-square-meter baroque 
summer palace. The Seven Years' 
War dehyed the work somewhat, 

The EIsabeth Room, one of thirteen folk restored f m e r  imprial rooms in the 
Schbss, was once the bedmom of the Empress Ek'sabeth, wife of Franz Josef. The 
W s  are roveredin redsilk, the white-andgoldrciwm furniture is oriainal, as is the 
ceramic stove. In the 2.5 by 4 meterportrait~ana Theresa is pointinito the crowns 
of Hungaty, Bohemia, and Austria. In this room Frarv Josefs and Elisabeth's only 
son, Rudon, was born in 1858. Franz Josefs bedroom was ef the far end of the hall. 
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Outside Elisabefhk M o o m  is a wooden breakfastpavilion overlooking theparkand 
the imperial theater anddining room, nowparts of the IlASA Conference Center. The 
pavilion sits atop the Kaisergang, a wide corridor linking the main Schloss to the Park 
Wing and the Conference Center. M i e  cubicles in the Kaisergang are used by 
paflicipants in IIASA's annual Young Scientists' Summer Program. 

a Wehrmacht tank regiment was 
headquartered in the Schloss until 
drivenout by the Red Army in 1945. 
Soviet soldiers, in turn, used it until 
the four-poweroccupation of Austria 
ended in 1955. 

For the next seven years the 
Schloss lay abandoned. Battered by 
war, neglected in peace, it became, 
in the words of one writer, "a clinical 
example of continuing dilapidation." 
Photographs show charred rafters, 
walls with gaping holes, and gar- 
denschumedto mud. Childrenfrom 
the village of Laxenburg - some of 
them now on IIASA's staff- played 
amid the ruins. 

In 1963 the Austrian govern- 
ment began repairing parts of the 
Schloss. Then Walter Wodak, the 
Austrian ambassador to Moscow, 
heard of US-Soviet negotiations to 
establish IIASA: here was a tenant 
that would justify the cost of a 
complete restoration. The govem- 
ment offered the Schloss, suitably 
restored, as a base for the Institute. 
The rent was set at one schilling per 
year. 

When the IlASA Charter was 
signed on October 4, 1972, the 
restoration was far from complete. 
NASA operated briefly from an office 

o or the next century and a hall 
it would be one of the Habsburgs' 
three main residences, abng with 
the Hofburg and Schbnbrunn, and 
the only one where they could 
escape rigid Spanish court etiquette. 
In Laxenburg, decreed Joseph II, 
everyone was "free to do as he will. 
to ride, to drive, to pin in the hunt, 
or to stay at home." 

During the First World War the 
Schloss was the seat of the imperial 
council. The end of the war brought 
the end of the Habsburgs. Most of 
the Schloss became a hospital for 
war invalids. The Silberkammer, a 
large room once used to store 
imperial silver and china, became 
the village movie theater. 

Late in the Second World War 

The interiw of the Belvedere, a three-story tower built by Maria Theresa for her 
children: a play area for, among others, Marie Antoinette and the future Emperor 
Josef 11. Trompe I'oeil frescoes on the three levels depicted, from boltom to top, a 
shaded forest path, a courlyard, and an open pergola overlooking mountainsides. 
The frescoes are only partly restored; records of their original appearance were 
incomplete. The ceiling of the topmost level, depicted above, was once a sky lull of 
painted birds. AN that remains are an owl and a pair of doves. 
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from high rococo to neoclassic. 
Metal grates in a corridor allowed 
servants to fuel the stoves without 
entering the rooms. 

A small but omate room near 
the Belvedere tower housed the first 
and only bathroom in the Schloss 
before IIASA's tenure. It was in- 

- 
in Vienna, then from a small hotel in 
Baden. south of Laxenburg. On 1 
June 1, 1973, director Howarc 
Raiffa, his immediate staff, and one 
scientist moved into the Schloss, but 
it took three more years and 200 
million schillings to finish the work. 

The imperial theater was trans- 
formed into a modern 350-seat 
conference hall and a few sections 
that suffered irreparable damage 
were rebuiil as meeting rooms and 
a computer center. Otherwise the 
floor plan was not alered. In 
general, the restorers' goal was to 
keep visible changes to a minimum. 

Thirteen imperial rooms facing 
the park were fully restored: new 
parquet was laid on the floors, walls 
and doors recovered with silks of 
red and green, flowing stucco 
ornaments applied to ceilings and 
trimmed with gold leaf, chandeliers 
of Bohemian glass, including five I originals, rehung. 

The imperial rooms are in line, 
connected by double doors. Eti- 
quene demanded that both doors be = 3 ! L  
Opened when lhe emperor passed; 

Deep ,n the park on an islandin a man-made lake ;ical lor lesser mttals' One was 
castle of soaring towers, turrets, andrampads. It f i  

ered sufficient. 5;ng 
many "ancient stones from ruins and monasteries." In the forest nearby Franz also 

Only the imperia1 were built a mock Turnierplatz, ormedievaljoustingpit, as wellas many grottoes, temples, 

stalled by Karl, the last Habsburg Behind Schloss Laxenburg is a park 2 c ' 
mler of Austria (191618). His 250 hectares, or a b u t  620 acres 4 
predecessor. Franz Josef. had Oriainallv an oak forest on marshy - ,  

heated: the Schl0SS was not used 
during the winter. The glazed brick 
Stoves in these rooms range in style 

and "Roman" and "Gothic" ruins. It was pure escapism: at a time when Europe's 
aristocracy was beset bypopularandindustrialrevolutions, suchstructures conjured 
up images of medieval simplicity and unquestioned authority. 

resisted innovations, including the 
typewriter, the telephone, and the 
telegraph, ~~~l immediately set 
about equipping the schloss with 
such conveniences, much to the 

Old courliers who 
dubbed him der P16;tz1iche3 
Charles the Sudden. 

Karl's courtiers would probably 
be appalled to see what goes On in 
Schloss Laxenburg today. 

" ,  ~ ~- 

ground- the water table in the area is 
less than a meter below the Surface- it 
was transformedin the 14th centuryinto 
an imperial deer park. In the 1760s 
Franz I enlarged it and added rococo 
fountains, streams, paths, andpavilions 
where his wife Maria There% spent 
hours playing pharaoh, her favorite card 
game, oHen for high stakes. In 1782 
Josef I1 ordered 300 military engineers 
to remake the parkin the newly fashion- 
able English style, which it maintains. 

I 
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The IlASA Conference Center viewed from the park. On the ceiling of the former imperial dining room is a fresco depicting heron 
hunting, a favorfie Habsburg sport. The dining room is now part of the IlASA Conference Center along with the imperial theater. 
the part of the building on the right of the topmost photograph. In the 18th century the theater drew opera and theater companies 
from across Europe. When it was remade into a modern conference hall, its direction was reversed. The 350 seats now face 
the imperial box. Austrian officials maintain Laxenburg Park and thefacade of the Schloss, but maintenance ofthe Schloss interior 
and the immediate grounds is the responsibility of a crew at IIASA, pictured below. 

In Memoriam 
Archllect PmfWsor Dipt I@. Kurt 
StiSgerer, who supervised B e  recon- 
struclion of SGhlos Laxenburg. as well 
as Vienna's St. Stephan's Cathedral, 
died May 20,1092. 
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Memories of IIASA, Irreverent and Reverent 

I n 1973 Ruth Steiner became the 
seventh person hired by IIASA. 

When she leff 10 years later she, 
like many people, todtwith her fond 
memories of the Institute. These are 
some of her reminiscences. 

Beibn, G m e  LXinkig anived 
Howard Raiffa [IL9SA's first 
director] infomled me that he was 
a very famous scientist and that I 
should be as oooperative as 
possible. A few days later I 
recelved a call from George with 
the following request: "In front of 
my mom is a tmdc that is yeiy 
long. I cannot imagine tbat it is 
advantageous to have such a 
length. CouCould you please find out 
what is h fhe W, where it came 
from, what route il took, and how 
it got around the comers." I wiU 
never forget the truck driver's face 
when I asked him these 
questions, the answers to which 
were: furniture fmm Sabburg; 
over the autobahn; by W n g  up 
several times; and two days. I 
passed the infcmatkm back to 
George, thinking that would be the 
end of it Some time later 
George's mearch assistant called 
and infomed me that the 
company would have saved 40 
percent of their cosls if they had 
used four smaller bvcks instead. I 
phoned the company with this 
information. They thought I was 
out of my mind. 

George always drank his soup 
out of a beer mug. When I asked 
him why one day he wrote out a 
long mathematical fornula which 
proved that there was less heat 
wasted using a beer mug 
compared to a soup bowl. 

In summer the coudyard of the 
Blauethof was sometimes used as 
an open-air theater. H.Weh.? 
[Professor Wolfgang Hafele, now 
a member of the IlASA Couna~ 
was woMng in his office one 

weekend during one of the first 
plays. Suddenk cannons went off 
and gunfire started to depict the 
big baffle of the play. HHafele 
stormed out of his offbe to a 
window overlooking the Hof, threw 
il open and demanded silence. It 
did not take long before he 
realired that the Hof was full of 
people who thought he was part 
of the play. 

In 1976 the north part of the 
Schloss was finished and a major 
reorganization of office space took 
place. It was decided that Hafele 
and his group would move in 
them At that t i m ~  Professor M 
was sitting in W, whidr meant 
movinghimouttomakenwmfor 
three ser'e- whem pwiously 
only one had sat M was not very 
happy about this. HHafee and p e n  
direcfor Roger] Levien did not 
want to get involved. M was 
informed that he had fo be out of 
his o m  by 5:30an a paMaW 
day. With a smile on his face he 
refused to bw(ge. I the 
removal men what to dd and 
piece by plecs they measwed out 
his papers, picked them up and . 
placed them in exactly the same 
positions in the new room. When 
this had been completed I went to 
see M. He was still sitting in his 
chair, still refusing to budge 
although the smile, along wiW, his 
files, had gone. I then direcfed the 
four drivers. They lined M, chair 
and all, and stmed to carry him to 
his new m. Halfway down the 
conMor he agreed to get up and 
walk the rest of the way. 

When Andrei Bykov arrived we 
were all amazed by his 
resemblance to James Bond. To 
make the effect complete I 
switched personnel numbers wlth 

him. That gave me number 012 
and Andrei 007. 

ruce Beck, a lecturer in the 
Deparlment of CMI Engin- 

eerlng, Imperial Cellege. Lendon, 
was with the Resources and 
Environment Project, 1977-1982. 

My five yea's at IMSA were a 
defining expeiiem. I had some 
& ~ p r e j ~ k n a d c e d o u t  
of me and my academic hoiizons 
immeasurably expanded. The 
Institute became my naitml 
i n f e l ~ a l  home and I dearly 
wouldhavewishedtocrurythk 
home with me. 

Forabngllmslpharedan 
omOe w#h soinem% I ggsumeel 
tobeaseniorSovkt. Iwas 
fasdnated that our office wgs a 
focal point for other Sov&ts In the 
Institute: What messages were 
being conveyed in this language I 
wuld not understand? Perhaps it * rn& &at the AElmenhPa06 
were going to be nailed at softball 
on Way. I wow@ love to know 
now. 

We were still shah0 our 
OW when President C W s  
military mission failed to M e w  
the US hostages in Iran. Ow 
discussion of this was the nearest 
we came to tnm politbl dialogue. 

I hmed many intasting 
phrases, such as the ' 'oi l-bbM 
ratio,'" of some Of my adk,agues. 

The Reseat& Pian was ever 
in need of words that WOUM 
"concrelicise" yet be elask. I 
suppose this meant W it would 
look SWCM ku coundl, w n  in 
factwe wouMjq@e with whom- 
soever wouM be there neM year. 
Being speciic in the plan was 
always difficuit 

Above all, I r& safing in my 
office, looking out of fhe window 
and saying to myselt 'The grass 
is greenest here." 
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Analysis and Projection 
of Mobility in Europe 
Under an umbrella agreement with the 
Commission of the European Commun- 
ity's Joint Research Center at lspra, 
Italy, a contract has been signed with 
IlASA to model traffic fbws of people 
and goods in Europe, in view of the 
reduction of impediments by European 
Community legislation. (Contact: 
Cesare Marchenr) 

Methodology to Compare 
lnternational Negotiations 
The Austrian Ministry for Science and 
Research is supporting development at 
IIASAof a comparative methodology for 
analysis of past negotiations and prep 
aration for future ones. The principal 
goals are: to devebp a new type of 
database on past negotiations; through 
statistical analysis of past cases, to 
identify the factors which influence 
negotiation outcomes; and to devebp a 
taxonomy and methodology to collect 
data and compare future cases. (Con- 
tact: Bertram Spector) 

Central European 
Management Training 
The Andrew W. Meilon Foundation of 
New York has awarded IlASA funds to 
survey new education centers in 
Poland, Hungary, and the Czech and 
Slovak Federal Republicthat have been 
set up to train enterprise managers. 
(Contact: Leslie Grayson) 

European Population 
Monitoring 
As part of a collaborative agreement 
between the Population Research 
Center of the University of Gmningen. 
The Netherlands, and IIASA's Popula- 
tion Project for work on a European 
Population Monitoring System, the 
university has awarded IlASA a contract 
to work on the estimation of a migration 
matrix (flows of in- and out-migrants by 
country) for Europe. (Contact: Anna 
Wils at NASA or Frans WiIlekens at the 
University of Groningen) 

Assessing Information 
Needs of Negotiators 
The Austrian Ministry for Science and 
Research will fund a study at IlASA of 
the information and analytical require- 
ments of negotiators. The goal is to 
assess the needs of negotiators and 
match them with appropriate analytical 
methods and decision support systems. 
The study will focus on the needs of 
participants in multinational talks to re- 
duce non-nuclear military forces in 
Europe. (Contact: Bertram Spector) 

RAINS Scenario Analysis 
of Eastern European 
The Netherlands National lnstitute of 
Public Health and Environmental Pro- 
teclion (RIVM) has awarded IlASA a 
contract to collaborate with Resources 
for the Future, the World Bank, and 
RIVM on a scenarb analysis of Central 
and Eastern Eumpe, using IIASA's 
Regional Acidification lnformation and 
Simulation (RAINS) model. (Contact: 
Markus Amann) 

Transboundary Risk Issues, Laxen- 
burg, Austria, 5-8 May. 
This task force meeting was co- 
sponsored by IIASA, the International 
Atomic Energy Agency, the I.V. Kurch- 
atov Atomic Energy lnstitute and the 
Russian lnstitute of Nuclear Safety, the 
last two in Moscow. The purpose was 
to discuss ongoing work on problems of 
risks that cross national borders, and to 
plan future collaborative work on this 
topic. Representatives of the Russian 
institutes agreed to pursue case studies 
focusing on Russia's borders with 
Finland and the Ukraine, wfih support 
from IIASA's pmjects on Risk Analysis 
and Policy and on Processes of 
lnternational Negotiation. (Contact: Yuri 
Ermollev or Joanne Linnemoth-Bayer) 

llASA 32: An lnternational Confer- 
ence on the Challenges to Systems 
Analysis in the Nineties and Beyond, 
Laxenburg, Austria, 124 3 May. 
See pages 4-12. (Contact: Claudia 
Heilig-Staindl) 

Social Protection and Economic 
Transformatbn In Central and East- 
ern Europe, Laxenburg, Austria, 
11-13 June. 
This task force meeting had two goals: 
to identify major topics, methods, and a 
schedule of research on social prdec- 
tion practices in enterprises in transi- 
tion; and to present the first surveys on 
social protection in these economies. 
The proceedings will likely be published 
as a book. Further research will begin 
on exfi and entry from Eastern Eumpe- 
an labor markets, including training and 
retraining. (Contact: JAnos Gdcs) 

Advances in Decision Support Syb 
terns, Laxenburg, Austrii, 22-24 
Juna. 
This workshop was the latest in a se- 
ries of meetings held each year, in 
cooperation with the Japan Institute of 
Systems Research. Some 45 partid- 
pants fmm 13 countries presented 38 
papers and demonstrated 10 software 
packages. Presentations were also 

made on tools for making decision sup- 
port systems and on methods to be 
used in existing decision support sys- 
tems. (Contact: Marek Makowsh) 

Forthcoming Meetings 

October 1-2: IPCCIEIS-IIASA Inter- 
national Workshop on Energy-related 
Greenhouse Gases Reduction and 
Removal. Laxenburg, Austria. (Contact: 
NebojSa NakhnoviC) 

October 1-8: Intelligent Decision Sup- 
port Systems, Kutzively, Ukraine. 
(Contact: Marek Makowskr) 

November 19-21: International Trade 
and Rest~cturing in Eastem Europe, 
Laxenburg, Austria. (Contact: J h o s  
Gdcs) 

November 2627: Applications of 
Decision Support Systems, Tokyo, 
Japan. (Contact: Mar& MakowsU 



Opfions, June '92 

Appointments 

Leslie Grayson (USA), from the Dar- 
den Graduate Business School at the 
University of Virginia, has pined the 
Economic Transition and lntegration 
Project. 

Alexander Olsthoorn (Netherlands), 
from the Insthe of Environmental 
Studies at the Free University of Am- 
sterdam, has pined the Transboundary 
Air Pollution Project. 

Yasushi Taguchi (Japan), from the 
Science and Technobgy Agency of 
Japan, has pined the Environmentally 
Compatible Energy Strategies Project. 

Warren C. Sanderson (USA), from the 
Department of Economics of the State 
University of New York at Stony 
Brooks, has joined the Population 
Projw3. 

H. W o n  Young (USA). from the 
School of Public Affairs at the Univer- 
sity of Maryland at College Park, has 
joined the Economic TransSiins and 
lntegration Pmject. 

Austrian Chancellor Frsnz Vranitzhy (left) presenting J.nnen Gvishiani of the 
Russian Republic widh the G- Goldene Ehrenzeichen mil dem Stern filr 
Verdienste um die Republ'k bterreich (Golden Award with Star for Sewice to the 
Republic of Austria) at the /USA '92 Conferenm. The awards were granted to 
Gvishiani and McOeorg. Bundy of the USA, who was unable to altend the 
conference, in mmgniibbn of theirkey contrikrtions to the creation of llASA in 1972. 

Luis Donaldo Cobsb (Mexico), a 
researcher wlh IIASA's Human Settle- 
ments and Services Program in 1978 
and 1979, has been named Secretary 
of the Urban Development and Ecology 
Ministry in Mexico. 

A wards 

Lwmrdas Kairiukstis (Lithuania), a 
researcher with the Environment Pro- 
gram, 1984-87, was awaded the 1992 
Wilhelm-LeopoMPfeil P k e  for forestry 
research. 

L6d6 Sornl6dy (Hungary), leader d 
IIASA's Water Resources Project, was 
awarded the title of Professor by the 
President of Hungary. 

Robert M. white (USA). IIASA'S bun- 
cil Representative of the US National 
Member Organization, has been 
awarded the 1992 Tyler Prize for E d -  
ronmental Achievement, together with 
Perry L. McCarthy. 

' Books 

The following book is now avail- 
from your regular book supplier or 
directly from the publisher. 

Future Foreat re sou^ of Western 
and Eastern Europe. S. Nilsson, 0. 
Sallntis, P. Duinker. The Parthenon 
Publishing Group, CarnforthIPark 
Ridge. ISBN 1 -BSO70-4244. 

Reports 

The following reports are availabfe from 
Robett Mclnnes, NASA Publications 
Depattment, for the amounts indicated. 

Applkation of System Analpia in 
Water Pollutbn Conbol: Perspec- 
thres tor Wntn l  and Eastern Europe. 
L SomlyMy. Reprinted from Water 
Science and Ted,nology(1991), 24(8): 
73-87. RR-92-3. US $10. 

CO, Reduction and Removal: 
Mmwror for the Next Century. N. 
Nakiinovi5, A John. Reprinted from 
Enemy (1 991) 16(11/12):1347-1377. 
RR-92-4. US $10. 

Potential E m  of E m i i b n  Taxes 
on CO, Emisaione in the OECD and 
LDCa. S. Messner, M. Strubegger. 
Reprinted from Energy (1991) 16(111 
12):1374-1395. RR-92-5. US $10. 

Intergenerational and Spatial Equity 
Isrues of Carbon Amounts. A. Grub 
ler, Y. Fujii. Reprinted from Energy 
(1991) 18(11112):1397-1418. RR-92-6. 
US $10. 

Chemlcri Time Bombs: Linkages to 
Scenarios of Sockeconomk Devot- 
opment. D. Hesterberg, W.M. Stiiliani, 
AC. Imeson, adiiors. ER-92-20. US 
$10. 

International Environmental Negotia- 
tbn: Insight8 tor Practice. B. Spector, 
editor. ER-92-21. US $1 0. 



l!ll IIASA 
I n t e r n a t ~ o n a l  I n s t i t u t e  
for App l~ed  Systems Analysrs 

IlASA's ROLE 
The International lnstitute for 
Applied Systems Analysis isan inter- 
national, nongovernmental research 
institution sponsored by scientific 
organizations from 15 countries. 
IIASA's objective is to bring together 
scientists from variouscountries and 
disciplines to conduct research in 
a setting that is non-political and 
scientifically rigorous. It aims to pro- 
vide policy-oriented research results 
that deal with issues transcending 
national boundaries. Resident 
scientists at IlASA coordinate re- 
search projects, working in collabo- 
ration with worldwide networks of 
researchers, pol~cymakers, and re- 
search organizations. 

Population /Environment lnleractians 
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RESEARCH Global Maan Temperature 

Recent projects include studies on 
global climate change, computer 
modelling of global vegetation, 
heavy metal pollution, acid rain. r 
forest decline, economic transttlons 
from central planning to open mar- 
kets, the social and economic im- 
plications of population change, h 

processes of international negotia- 
tions, and the theory and methods of 
systems analysis. IlASA applies the 
tools and techniques of systems 
analysis to these and other issues of 
global importance. 

MEMBERSHIP 
IlASA was founded in 1972 on the 
initiative of the USA and the USSR, 
and now also includes eleven Euro- 
pean countries, Canada, and Japan. 
IlASA has member organizations in 
the following countries: Austria, Bul- 
garia, Canada, the Czech and Slovak 
Federal Republic, Finland, France, 
Germany, Hungary, Italy, Japan, the 
Netherlands, Poland, the Russian 
Federation, Sweden, and the United 
States of America 

FURTHER INFORMATION 
Further information about NASA and 
its work is available from: The Office 
of Communications, International 
Institute for Applied Systems Analy- 
sis, A-2361 Laxenburg, Austna, Tele- 
phone (02236) 71 521 -0. 


