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The Swedish Referendum 

L. Bergman* 

One of the major aspects 
in the public debate preceding the 

Swedish nuclear referendum in March 1980 
was: how big an impact would a decision pro or con 

the use of nuclear power have on the economy of Sweden? A model 
developed at l IASA tried to provide some of the 

answers and it played a significant role in 
shaping the opinion of the 

Swedish public. 
On March 23, 1980, a referendum was 
held in Sweden on the future use of 
nuclear power in the country. Two of 
the three alternatives presented in the 
referendum implied that all the nuclear 
reactors in operation, or under construc- 
tion, should be used over their full life- 
time, but that no new nuclear plants 
should be constructed. This was the 
so-called "yes," or pro, alternative. 
The "no," or con, alternative implied 
that the nuclear program should be 
stopped, and that the six nuclear reac- 
tors in operation should be closed down 
before 1990. In the referendum 58 per- 
cent of the electorate supported the 
"yes" side, while 38 percent supported 
the "no" side. 

The decision to arrange the referendum 
was the result of a long political process, 
which was accompanied and reinforced 
by heated public debate. During that 
process various aspects of Sweden's 
energy problems were investigated by 
several government committees. When 
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the parliament finally decided to ar- 
range the referendum, another govern- 
ment committee was set up. The task of 
that committee was to elucidate the 
economic and social consequences of 
discontinuing the use of nuclear power 
in Sweden. The Committee did not 
make any recommendation or ranking 
of the alternatives. Thus, i t  was left to 
the electorate to evaluate the "benefits" 
connected with a discontinuation of 
nuclear power, and to compare the 
"costs" and the "benefits." 

A General Equilibrium Model 

The author was asked by the committee 
to carry out an analysis of the long-term 
economic consequences of a discontin- 
uation of the Swedish nuclear program. 
It was explicitly requested that the 
analysis should be based on simulations 
with a general equilibrium model of the 
Swedish economy previously developed 
at IlASA by the author with coopera- 
tion from A. Por. The purpose of this 
article is to  summarize briefly the meth- 
odology and results of that analysis. 

Continued page 2 
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The committee was basically concerned 
with two aspects of a discontinuation of 
nuclear power. One was to estimate the 
value, for society as a whole, of the 
resources already invested in nuclear 
plants. The other was to evaluate how 
the loss of those resources would affect 
the development of the economy, par- 
ticularly in terms of the sectoral and 
regional allocation of employment. 

The latter aspect was regarded as the 
more important one. This is due to the 
close relationship between production 
costs and the sectoral structure of an 
economy, like that of Sweden, which 
has a limited influence on world market 
prices and, at the same time, a relatively 
large foreign-trade sector. In such an 
economy a moderate cost increase 
which affects sectors differently can in- 
duce significant changes in the sectoral 
structure of the economy through 
changes in the commodity composition 
of foreign trade. 

model can simulate future states of the 
economy, where supply equals demand 
on all commodity and factor markets, 
at prices, wages, and profit rates such 
that all producing sectors can cover 
their costs and no sector makes any 
excess profits. The general equilibrium 
model used in this study i s  elaborate, 
particularly with regard to the treat- 
ment of foreign trade and energy de- 
mand. 

A Nuclear "Reference Case" ., 
In the study several nuclear power 
discontinuation cases were investigated 
and compared with a "reference case," 
implying that the Swedish nuclear pro- 
gram i s  fulfilled. The different discon- 
tinuation cases represented different 
trade-offs between replacement invest- 
ments, in the power sector, and elec- 
tricity conservation efforts, in the rest 
of the economy. Thus, the committee 
did not try to identify a cost-minimizing 
allocation between replacement and 

I conservation investments. 
Industry: Electricity-Intensive 

Sweden has, to some extent, specialized 
in  export industries which are relatively 
electricity-intensive, e.g., steel, pulp and 
paper, and some chemical industries, 
primarily due to  the availability or 
hydropower and other suitable natural 
resources. If the nuclear power plants 
were to be closed down, that action 
would most likely lead to an increase in 
the price of electricity. The increase 
would be due partly as the result of 
higher production costs in alternative 
base-load power plants, partly as a con- 
sequence of capacity shortage, which, 
due to long gestation periods in the 
power sector, would persist during 
several years. 

The macroeconomic impact of a discon- 
tinuation of the use of nuclear power 
was expressed as reductions, compared 
to the "reference case," in the maxi- 
mum annual level of real household con- 
sumption that would be compatible 
with an economic equilibrium. In most 
cases the estimates for 1990 were taken 
as indicators of the total impact. The 
results of the model simulations in 
Sweden would lead to a reduction by 
2-3 percent of the potential level of 
real household consumption in 1990. 
If the total loss of potential household 
consumption for the time period 1980- 
2000 is  discounted to a present value 
and evenly distributed over the working 
population, the resulting cost measure 

pattern in the Swedish economy would 
have to be changed earlier and at a 
faster rate than would otherwise have 
been the case. Such change cannot 
usually be carried out without friction, 
in the form of unemployment, involun- 
tary changes in settlement patterns, 
and regional imbalances. However, in 
order to evaluate the economic impact 
of a discontinuation of the use of 
nuclear power, those effects have to be 
quantified by an analysis such as the 
one carried out by the author. 

Thus, as a consequence of a discontinua- 
tion of nuclear power, the specialization 

As mentioned earlier, the quantitative 
analysis was carried out by means of a 
general equilibrium model of the 
Swedish economy. The characteristic 
feature of a general equilibrium model 
is that both quantities and prices are 
determined within the model. Thus, the 

corresponds to three t i  five average 
monthly salaries. 

. . . and a Nonnuclear Future 

Conservation efforts were emphasized in 
the case for discontinuation. The inves- 
tigated policy had a significant impact 
on production and employment in the 
electricity-intensive trade-exposed sec- 
tors. To restore the equilibrium, other 
sectors had to expand to make up for 
the decline in those industries (paper 
and pulp, iron and steel, and chemical). 
That expansion took place primarily in 
the manufacturing industry. In order to  
improve the international competitive- 
ness of manufacturing industry enough 
to bring about that expansion, the real 
wage level had to be 2-5 percent lower 
in the discontinuation cases than in the 
reference case. 

In the public debate about the commit- 
tee's final report, those in favor of the 
future use of nuclear power in Sweden 
claimed that the results presented above 
strongly underestimated the actual im- 
pact of a discontinuation of nuclear 
power. There was one particularly valid 
argument in that critique: the general 
equilibrium approach neglects problems 
associated with the process of adjust- 
ment to a new equilibrium. However, 
those against the future use of nuclear 
power also criticized the results, which 
they claimed were overestimates of the 
actual effects. The basic argument was 
that the underlying assumptions about 
costs and prices were biased in favor of 
the nuclear alternative. 

Perhaps the results of the model simula- 
tion should not be taken too seriously, 
and they are not automatically valid for 
other countries. This is due to  substan- 
tial uncertainties in the underlying 
assumptions about future fuel prices, 
technical change and so on. Yet it seems 
reasonable to conclude that the use of 
the model had a significant impact on 
the work of the committee. 

A Model for Other Countries? 

The general equilibrium approach gave a 
framework for an analysis of the inter- 
dependencies between the electricity 
sector and the rest of the economy. 
Thus, i t  contributed to the committee's 
way of posing the problem connected 
with a discontinuation of nuclear power: 
it was conceived as a problem of cost 
adjustment in order to restore the econ- 
omy's international competitiveness, 
rather than as a problem of physical 
lack of capacity in the electricity sector. 

The results of the study are, of course, 
specific to Sweden. However, the meth- 
odological approach is more general. 
The model, which can easily be imple- 
mented in other frameworks, can be 
used for analysis of similar policy issues 
in other countries. Moreover, i t  is not 
only designed for analysis of energy 
policy problems; it i s  primarily a tool 
for elucidating the impact of compara- 
tive advantage changes in small, open 
economies, whether the changes are in- 
duced by policy or some other means. 
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G. van Straten* 

A case study of Lake Balaton, 
the largest lake in Central Europe, is 

providing the basis for development of improved 
methodologies to analyze the problem of eutrophication - water con- 

tamination by algae due to excessive amounts 
of nutrients such as phosphorus - 

in shallow lakes. 

Lake eutrophication has received con- 
siderable attention in recent years. In 
most lakes phosphorus, and sometimes 
nitrogen compounds are in too short 
supply for the growth of algae and more 
complex water plants. However, in 
eutrophic lakes these nutrient sub- 
stances are in naturally rich supply. In 
past decades lakes not previously 
eutrophic have shown an increase in 
nutrient availability. Typical signs of 
eutrophication are, the sudden bloom- 
ing of obnoxious algal species and 
frequent water discoloration. Among 
the major causes of this form of water 
contamination are increasing discharges 
of domestic and industrial waste water, 
heavier application of crop fertilizers, 
and the rise of airborne pollution. 

The study of eutrophication and its 
causes grew out of serious concern 
about the natural environment and its 
effect on the economy. The problems 
caused by eutrophication are varied. 
Floating aquatic plants and debris 
hinder the use of lake water for indus- 
trial or agricultural purposes while 
toxic substances excreted from certain 
algae found in eutrophic lakes cause 
taste and odor problems in the produc- 
tion of drinking water from lake water. 
In addition, lakeside leisure activities 
are hampered by thick growths of algal 
blooms and more complex aquatic 
plants. 

Large Complex Systems 

Water quality has been of concern to 
I IASA's Resources and Environment 
Area for some time and the problem of 
lake eutrophication has been adopted 
as one of its research topics. With many 
countries facing lake eutrophication 
problems i t  is hoped that the exchange 
of experience, methods, and techniques 
will mutually benefit both the countries 
concerned and I IASA. 

complex biological, chemical, and hy- 
drodynamical processes involved, the 
strong interrelation between the various 
processes and phenomena, the stochas- 
tic variability due to meteorological 
influences, and the many side-effects 
of possible alternative management 
strategies make a systematic and com- 
prehensive analysis essential. 

Lake systems are usually so large that 
field experiementation is often impos- 
sible, or subject to serious constraints. 
Consequently, knowledge about the sys- 
tems has to be retrieved from presently- 
available data. Data analysis, including 
mathematical modeling, is an essential 
feature in a study like this, especially 
since data for these systems are nor- 
mally of rather poor quality. Our 
models can be no more than rough 
approximations of reality due to the 
limited possibilities for experiment and 
our incomplete knowledge of the sys- 
tem's processes. Consequently, the sys- 
tems analyst is confronted with the 
challenge of modeling from inadequate 
data, and of advising managers of how 
to manage from inadequate models. In 
this respect, the problem of lake eutro- 
phication has interesting similarities to 
many of the problems encountered in 
economics. 

In the past many eutrophication models 
were developed for deep lakes. But 
modeling and simulation techniques are 
even more effective when used in the 
study of shallow lake eutrophication, 
where the dynamics are more complex 
than those of deep lakes. 

In Europe, where the majority of lakes 
in the densely populated, flatland areas 
are shallow, there is strong economic 
interest in such studies. For this reason 
it seemed appropriate to  concentrate 
our study on a shallow lake and, to 
make the most fruitful methodological 
contribution, to a ~ p l v  it to an existinq 

"Dr.  Gerrit van Straten from the Department 
of  Chemical Engineering of the Twente Uni- 
versity of Technology, the Netherlands joined 
I IASA's Resources and Environment Area in 
April 1978. He was responsible for the Lake 
Balaton Case Study before returning to the 
Netherlands in December 1979. 

The application of systems analysis to 
the problem of lake eutrophication is 
beneficial for a variety of reasons. The 

accepted. 

lake. When the ~""garian Academy of 
sciences suggested that the of 
Lake Balaton be adopted as a subject 
case study, the suggestion was readily 

Lake Balaton is the largest lake in cen- 
tral Europe. It is 75 km long and has an 
average width of 7.5 km. The splend~d 
scenery and agreeable summer climate 

have made the lake a very popular tour- 
ist resort area with an appreciable effect 
on the economy. 

In summer the lake warps up to tem- 
peratures of around 25 C. These high 

1 water temperatures are due to the shal- 
lowness of the lake, the average depth 

1 being about 3 m. The major inflow of 
water is from the River Zala at the 
southwestern end of the lake, which 
drains 50 percent of the total water- 
shed. The one outflow is through the 
~ i o f o k  gate at the other end of the lake. 
This is controlled so that an almost con- 
stant water level can be maintained. The 
mean "residence time" of water in the 
lake is about 2 years. 

During recent years experts have ob- 
served remarkable changes in the water 
quality of Lake Balaton. The most 
dramatic changes have occurred in the 
Keszthely Bay, which receives most of 
the pollution loading. Here the algal 
biomass increased by approximately 10 
percent in 10 years. Another indication 
of the deteriorating water quality is the 
rise in the primary production of micro- 
biological matter. In Keszthely Bay 
peaks of up to 13.6 g c/m2 per day 
were observed, an exceptionally high 
hypertrophic value for primary produc- 
tion. Such conditions seriously impede 
recreational activities in the lake. The 
water quality in other regions of the 
lake is still good, but rapid deterioration 
in the Keszthely Bay has given rise to 
serious thought about future develop- 
ment of the rest of the lake. The water 
authorities are aware of this and nobody 
denies that rapid action is urgently re- 
quired i f  the lake i s  to be preserved. 

The experts believe that increased phos- 
phorus loadings are largely responsible 
for the deteriorating water quality of  
the lake. Of the total loading, 50 per- 
cent stems from run-off, a large propor- 
tion of which must be attributed to the 
increased use of fertilizer in the sur- 
rounding agricultural region. However, 
a large portion of the phosphorus con- 
tained in fertilizer is probably in a form 
not readily available to algae. Sewage 
water is the major source of available 
phosphorus, providing roughly 40-45 
percent of the total. I t  should be 
stressed that the figures given above are 
only rough estimates, so that large un- 
certainties exist about the extent of the 
various contributing factors. The figure 
shows tentative estimates of total and 
available phosphorus loading for Lake 
Balaton. This is typical of many lake 
eutrophication studies, and methods of 
dealing with these uncertainties during 
the analysis of Lake Balaton will be of 
wide-spread interest. 

Obviously, measures to prevent a fur- 
ther increase of eutrophication should, 
in one way or another, concentrate on 
the reduction of the inputs of phos- 
phorus. An important step in judging 
the viability of various management 

Continued page 6 



More and more, the small Austrian 
town of Laxenburg, home of I IASA and 
seat of the Secretariat of the Interna- 
tional Federation for Automatic Con- 
trol (IFAC), is developing into an inter- 
national science center and meeting 
place. In April 1980, the Internation- 
al Federation for Systems Research 
(IFSR) moved into its new offices in 
Laxenburg; and in February the Aus- 
trian authorities handed over to I lASA 
a new conference area which has been 
created in the newly renovated former 
imperial theater and dining wing of 
Schloss Laxenburg. After 8 years of 
construction work this marked the end 
of the third, and final, stage of the 
restoration of the former Habsburg 
palace which now serves as the home of 
IIASA. During those 8 years the City of 
Vienna, the Province of Lower Austria 
(in which Laxenburg is located), and the 
Austrian Federal Government have in- 
vested AS 185 million (almost US $14 
million) to adapt the badly damaged 
former imperial summer palace for the 
requirements of a modern research 
organization. 

Some Historical Facts 

The palace of Laxenburg in its present 
form dates back to the eighteenth cen- 
tury, to the time of Empress Maria 
Theresia. She had the former Blue Court 
enlarged by her architect Parcassi, 
because the so-called "Alte Schloss" in 
the park of Laxenburg had become too 
small for the imperial family. She also 
had the castle park redesigned, and in 
1753 the theater was built. It is this 
which now serves as the main meeting 
hall of the new Conference Area. From 
the time of Maria Theresia to the end of 
the Habsburg empire, in 1918, the 
Laxenburg palace was one of the favor- 
ite summer residences of Austria's 
imperial family. 

1 j 

The former Imperial Theater of Schloss 1 
Laxenburg, which now serves as the 
major Conference Hall of the Laxenburg , 
Conference Center, has a seating capac- 
ity of up to 340. 

2 
The theater, originally designed in 
Rococo style, now combines both 
historical and modern architecture. 

3 
The technical equipment of the Center I 
includes not only recording equipment, 1 
amplification and announcement sys- 1 
tems, and projection facilities but also 
a simultaneous interpretation system, 1 
for up to six languages, using advanced i 
infrared technology recently developed 
in Austria. I 



After serving as a childrens home spon- 
sored by a War Victims' Fund between 
the wars, the buildings were badly 
damaged during World War II. Upon the 
foundation of l IASA in 1972, the Aus- 
trian authorities offered to restore 
Schloss Laxenburg, thus providing an 
elegant home for the Institute and pre- 
serving this important monument of 
Austrian history. 

The Laxenburg Conference Area 

The new Laxenburg Conference Area, 
which will be officially opened on the 
first day of the forthcoming IlASA 
Conference in May, has been restored 
by the Austrian authorities at a cost of 
AS 85 million. The main hall, the 
former imperial theater, can seat up to 
340 participants. I t  is equipped with a 
modern system for amplification and 
discussion, including a newly developed 
translation system based on a wireless 
infrared technique, as well as all the 
necessary audiovisual installations. 

In the dining wing of the conference 
area are the three main dining halls 
for the conference participants, plus a 
smaller dining room for special quests. 
In this part bf  the complex thire are 
also the information-communication 
center, three smaller meeting rooms 
with a total capacity for approximately 
120 persons, and 7 offices for confer- 
ence staff. If needed i t  is possible to 
provide worldwide computer links for 
demonstrations via IIASA's in-house 
computer facilities. 

This new conference venue will serve 
not only for the Institute's conferences, 
but also will be available for scientific 
meetings of other organizations. For 
further details please contact l IASA 
Conference Services. 

'. 
Two television cameras in the theater 
are part of an internal video system, 
thus making video recordings and 
transmissions to other parts of the 
Conference Center an easy task. 

5 
Three smaller meeting rooms are avail- 
able for parallel working sessions. 

6 
The dining wing of Schloss Laxenburg 
now contains the dining and recreation 
area of the Laxenburg Conference 
Center. Up to 350 people can be catered 
for. 
7 
The dining wing of the Conference 
Center can also be used for receptions 
and cock tails. 
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for long-term planning purposes. 
documented in a Proceedings, and are 

Returning to the problem of effective 

Boghrdi, I., and L. Duckstein (1978) A 
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(1979) A Watershed Development Ap- 
proach to  the Eutrophication Problem of 

following delimma: Should we build Lake Balaton (a Multi-regional and Multi- 
criteria Model). CP-79-16. International 
Institute for Applied Systems Analysis, 
Laxenburg, Austria. 

of Phosphorus Transformation in Relation 
to Eutrophication of Lake Balaton. Inter- 

Only a stochastic model has been devel- (1979) Review and Evaluation of Research 
on the Eutrophication of Lake Balaton - 
A Background Report for Modeling. 

ied Systems Analysis, 



Expanding IIASA's "External" Comput- 
ing Power 

The basis of IIASA's computing power 
i s  the in-house PDP 11/70 computer run 
under the "UNIX" time-sharing operat- 
ing system of Bell Laboratories. How- 
ever, to  satisfy the growing user de- 
mands, both in-house computing service 
facilities and the links to  external com- 
puting resources have to be continuous- 
ly improved. At present the internal 
computer systems are subject to an up- 
dating process, for both hardware and 
software. Externally, such international 
computer networks as TYMNET and 
TELENET have extended their services 
from North America to Europe, thus 
becoming available for I IASA use. There 
i s  also a possibility that EURONET, the 
network of the European Communities, 
might soon be available to Austrian 
users. ESANET, the "starlike" network 

protocol" to be used for this traffic is 
nearing completion. A direct computer- 
communication line between I IASA and 
the All-Union Institute for Systems 
Studies in Moscow is being implemented. 
In addition to those listed above, other 
recent improvements at IlASA have 
included: 

The PDP 11/70 connection to the 
Austrian TYMNETITELENET node 
in Vienna and through i t  connections 
to  computer resources in North 
America. 
The establishment of a permanent 
line to the IAEA to  provide access to  
the INIS/AGRIS data bases and the 
TSO system of the IAEA. 
The establishment of a new perma- 
nent high speed (9.6 kbitlsec) line 
to  Frascati and Pisa in Italy, thus pro- 
viding for direct access to ESANET 
and the upgrading of the connection 
to  the IBM computers of the Italian 

As a source of specialized computing 
services for internal users, such as 
access to special data bases or to  
special application programs (Figure 
1). This role of external resources is 
of the utmost importance to IlASA 
users, since i t  makes all kinds of 
special computer applications possi- 
ble which otherwise would not be 
available to the Institute's scholars. 
To contribute to the dissemination 
of I IASA's research results ( I  IASA- 
developed models and programs). In 
this context the IIASA in-house 
computer serves as a "source of 
computer services" to  remote users. 
To use I IASA's in-house facilities as 
a gateway between computers and 
computer networks around I IASA, 
where no other means of intercon- 
nection exist (Figure 2). This i s  an 
example of the Institute's role in 
promoting international cooperation 
in scientific research. 

1 

Figure 1. Computer services available at I lASA from the IlASA Figure 2. IIASA's gateway service between different networks 
user's point of view. and computer links. 

of the European Space Agency (ESA) - 
offering some 30 large bibliographical 
data bases - is just being linked through 
a joint IIASA-IAEA-ESA project to  
the computers of IlASA in Laxenburg 
and the International Atomic Energy 
Agency (IAEA) in Vienna. 

IIASA's East European NMOS have also 
been busy: 1979 saw the implementa- 
tion of the "Budapest Line." A Hungar- 
ian model TPA 70 node computer at 
IlASA is used to make the connection 
with Budapest. At the "Budapest end" 
of the line a terminal link is presently 
being upgraded; it is planned that traffic 
will go through another TPA 70 com- 
puter in Budapest. The implementation 
of the so-called "X-25 packet-switching 

National University Center for Elec- 
tronic Computation (CNUCE) at 
Pisa, and through i t  to RPCNET, the 
computer network of the Italian 
Organizations in Education and Re- 
search. 
The "reroute" of the Institute's com- 
puter connection to the Technical 
University of Vienna, via the IAEA, 
through a so-called "Time Division 
Multiplexer" for resource- and fund- 
saving reasons. 

Through these different activities, IIASA 
has been able to  considerably expand its 
external computing and telecommunica- 
tion resources. Basically, these resources 
are being utilized in three types of ser- 
vice activities: 

Much has been done to build up exter- 
nal computer resources for the Insti- 
tute's research requirements. However, 
a lot of work remains for the future, 
including improving access to computer 
resources in the countries of the Euro- 
pean Communities and providing perma- 
nent links to  Czechoslovak and Bulgar- 
ian computers. 

Calling IIASA? 

IlASA has a new telephone number: 
02236-71521(0). I f  you know the 
extension you want, please dial i t  
direct and omit the last digit (0). Please 
change your records accordingly. 



Accident Management: Focus on the 
Accident at Three Mile Island 

The accident at the Three Mile Island 
(TMI) nuclear power plant was the 
central issue of a workshop on "Proce- 
dural and Organizational Measures for 
Accident Management: Nuclear Reac- 
tors," organized by I IASA's Risk Group 
(part of the Management and Technol- 
ogy Area) in January 1980. At this four- 
day meeting, i t  emerged quite quickly 
that those who had been involved in the 
incident, for example, the President of 
the company which owns the plant, 
were really concerned that the rest of 
the world should learn from their expe- 
rience, for the good of the nuclear in- 
dustry and improving safety. 

A striking comparison was drawn by 
David Fischer, an IlASA alumnus 
presently in Norway, between details 
of two major accidents in quite differ- 
ent technological fields. These were the 
oil blowout on the North Sea platform 
Bravo and the TM I accident. For exam- 
ple, both accidents arose as the result of 
a part of a maintenance program. The 
initiating event in each case was an 
everyday, rather low-technology compo- 
nent - a stuck valve. In both cases the 
underlying cause of the accident could 
be attributed to weak organization in 
administrative systems, procedures, and 
practices. In each case, though safety 
plans and programs existed, they had 
not been subject to regular inspection 
and no specific contingency plans 
existed for either of the actual accidents, 
namely line-control blowouts and a 
potential core melt. 

In summarizing the central issues of the 
four-day workshop, John Lathrop, of 
I IASA, echoed the views of many of the 
50 participants. Various countries have 
different levels and different types of 
preparedness. Major differences exist in 
the technical details and specifications, 
but some of the current plans seem to 
be too detailed and too involved. The 
TMI accident drew attention to the fact 
that accidents can occur where the cur- 
rent levels of preparedness would not 
be effective. It may be that this problem 
needs to be tackled by increasing levels 
of preparedness, or, alternatively, sup- 
plying the public with more candid 
information about the (albeit remote) 
possibilities of accidents in general. 
Some of the current guidelines, which 

are based on limiting radiation dosage to 
below certain threshold levels, may not 
help decision makers in the confusion of 
a real accident. Certainly such guidelines 
existed in the TMI case but were of 
little use. 

The free and open discussion amongst 
the nuclear community of the details of 
the nuclear accident and of accident 
prevention augurs well for that industry. 
Some delegates talked quite openly 
about what to do when the next acci- 
dent occurs and did not try to pretend 
that the TMI accident could be the one 
exception, buried in some low proba- 
bility figure. I t  may well be that the 
public will have more confidence in an 
industry that has rare accidents from 
time to time but shows that i t  can com- 
petently handle them. 

The papers which were presented at the 
workshop and the systems-analytic sum- 
mary of the lessons to be learned will 
shortly be published by IIASA. 

Research Reoorts 

RR-80-1. Comparative Dynamics of 
Three Demographic Models of Urbaniza- 
tion, J. Ledent, February 1980, $6.00 
AS7 0 

RR-80-5. Migration and Settlement: 3. 
Sweden, A.E. Andersson, I. Holmberg, 
March 1980, $10.00 AS120 

RR-80-6. Migration and Settlement: 4. 
German Democratic Republic, G. Mohs, 
March 1980, $1 0.00 AS1 20 

RR-80-18. Nuclear Energy: The Accu- 
racy of Policy Makers' Perceptions of 
Public Beliefs, K. Thomas, E. Swaton, 
M. Fishbein, H.J. Otway, April 1980, 
$5.00 AS60 

RR-80-19. Why a Population Converges 
to Stability, W.B. Arthur, April 1980, 
$4.00 AS45 

For orders please contact the I IASA 
Publications Department. 

I I I IASA's National Member 
Organizations [NMOS] 

I I The Academy of Sciences, Union of 
Soviet Socialist Republics 

The Canadian Committee for the 
lnternational lnstitute for Applied 
Systems Analysis 

The Committee for the Inter- 
national lnstitute for Applied Sys- 
tems Analysis of the Czechoslovak 
Socialist Republic 

The French Association for the 
Development of Systems Analysis 

The Academy of Sciences of the 
German Democratic Republic 

The Japan Committee for the Inter- 
national lnstitute for Applied Sys- 
tems Analysis 

The Max Planck Society for the Ad- 
vancement of Sciences, Federal 
Republic of Germany 

The National Committee for Ap- 
plied Systems Analysis and Manage- 
ment, Bulgaria 

The National Academy of Sciences, 
United States of America 

The National Research Council, 
Italy 

The Polish Academy of Sciences 

The Royal Society of London, 
United Kingdom 

The Austrian Academy of Sciences 

The Hungarian Committee for 
Applied Systems Analysis 

The Swedish Committee for Sys- 
tems Analysis 

The Finnish Committee for the 
lnternational lnstitute for Applied 
Systems Analysis 

The Foundation IIASA-Netherlands 
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