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J. Ledent"
Population growth is not only the consequence of economic growth, but also
a cause for it, especially at the regional
level. Thus, t o be helpful t o decision
makers, regional development analyses
should not only stress-as they often
do-the impact of economic growth on
population growth (i.e., migration), but
should providea full picture of the interaction of population and economic
growth. One activity of IIASA's Human
Settlements and Services Area is currently devoted t o developing an adequate
framework for conducting such analyses.
It puts forward the demometric approach, one that applies econometric
methods t o the combined analysis of
population and economic ("demoemnomic") growth.
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I n a broad sense, the demometric approach calls for the application of
mathematical and statistical methods t o
the study of demographic phenomena.
I t s practical aim i s t o establish empirically quantifiable relationships between
demographic and economic variables.
These relationships make it possible
t o infer an explanofinn of such demographic phenomena; they permit a
forecmt of their future evolution; and
they constitute a basis to determine the
implications of p l a n n i n ~policies concerning those phenomena.
The application of the demometric
approach t o regional development calls
for the construction of models describ-
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ing relationships amongst major components of regional demoeconomic growth
(output, employment, population, birth
rates, migration rates, etc.). However.
the development of such models is
hampered by several limitations, which
relate to
the unavailability of a meaningful
theory of regional development;
the inability of modelers to design
constructs dealing with population
and employment i n a consistent
way; and
the lack of an adequate data base.
The first two problems are examined
i n detail later on. As for the last one.
there is a chronic lack of data over a
long period of time relating t o socioeconomic variables for local areas. It
is especially acute for demographic
variables, which i n turn leads t o a
reduction in scope of many regional
development analyses.

Theoretical considerations
Since no model can be built without
some guidelines provided b y theoretical
considerations, the availability o f a
theory of regional demoeconomic
growth is a prerequisite to the construction of regional growth models.
Unfortunately, no adequate theory has
yet been developed. The traditional
explanation of regional development
coming from Keynesian economics.
(export base theory) is that an area's
Continuedpage 2
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growth is determined b y the factor
"demand" only. There exists no constrains from labor inputs:
workers
attracted from other regions b y the jobs
created are always forthcoming in sufficient quantity to satisfy demand. In
other words, according t o this explanation. which views population growth
(in this case migration) only as a consequence of economic growth, people
chase jobs.
By contrast, the recent literature,
influenced by neoclassical economies.
argues that an area's growth only arises
from the growth of its labor inputs.'
The number of workers available in a
region determines the level of production which isnot affected b y "demand".
In this case, population growth i s seen
as the cause of economic growth since
enterprises follow workers.
I n reality, these two polar explanations
of regional development are not mutually exclusive. This has been shown by
several recent empirical studies"" based
on simultaneous equation models: their
results indicate that both enterprises
and people actively participate in the
Process of
spatial demoeconomic
growth. Nevertheless, such models have
not permitted solving the major moblem: the identification of the sources
of regional demoeconomic growth.
Thus, in the absence of a fully meaningful explanationof regional development,
the establishment of a theoretical framework i s o f paramount importance in
applying the demometric approach. A
minimal framework capable of underlying a regional demometric model has
now been developed a t IIASA.
It relies on the separation of the forces
creating the conditions of growth (driving forces) from those speeding up (or
slowing down) the ensuing growth pro.
cers (facilitating forces).
The first type of force relates to enterprises to the extent that their location
depends on nondemographic factors
1i.e.. factors unrelated t o labor inputs),
such as the availability of cheaper raw
materials in a particular place. or the
existence of a good transportation network.
I t also concerns those people
moving for primarily noneconomic rea'This theory warfirrt ruggestedby G.H. Bortr
and J. Stein in Emnomic Growth in a Free
Markat. Columbia University. N.Y.. 1964.

"For example, those of R.F. Muth ("MigraIion: Chocken Or E9a?' Southern Emnomlc
Journal. vol. 37. 1971.pp295-3051and M.J.
Greenwood I..llrban
and
~ i g r a t i o n : ~ h e ~i ~ ~ t ~ ~~ ~ ~ t i~
and Planning.vol.5. 1973. pp.91-1121.

sons who can have an impact on the
development of both their origin and
destination through:
their consumption of local products
(this is the case of students. military
personnel and retirees),or
their participation in the labor force
(this is the case of workers attracted
b y amenities such as climate, etc.).
The second type of force relates to the
short term dynamics of the local labor
market, that is how entrepreneurs anticipate changes in labor supply and how
migrants anticipate the number of forthcoming jobs.
The essential role of demometrics in
a regional setting then is the specificstion, estimation and testing of the rignificant (driving and facilitating) forcer
determining the growth process. and the
examination of their relative importance
in a quantitative manner.

Consistent Demoeeonornic Modeling
From these theoretical considerations
emerges the conclusion that the key
issue of regional development evolves
around the confrontation of labor supply and demand in a multi-market system, which results in simultaneous
population and employment growth (or
decline) in a l l local labor markets. Thus,
a regional labor market cannot be considered in isolation.
I t follows that a regional demometric
model must:
describe the actions of enterprises
and households, local as well as
external, which affect the functioning of the regional labor market
(i.e.. the driving forces), and
examine the meeting of their respective expectations (i.e.. facilitating forces) which allows the connection between labor dynamics and
migration t o be made.
As in most cases when supply and
demand are confronted, the modeling of
mechanisms of the labor market raises
some technicalproblems,especially complicated by the fact that supply commonly remains higher than demand. In
brief, the characterization of the interaction of population and employment
growth, mainly through the impact of
the labor market surplus lunemploy.
ment), raises a consistency problem
which is due to the nature of labor force
participation and unemployment rates.
A careless modeling of a regional labor
by past
~ market,
~ . . ~ as illustrated
i
~ models, i ~s
likely to yield nonplausible values for

the labor force participation and unemployment rates, which lead to incon.
sistent values for the three main labor
market variables.
A Case Study. A Multiplier Analysis
for Tucson, Arizona
The full application of the demometric
philosophy to a comprehensive analysis
of shifts in employment and population
within a country is hardly possible
today because of the limitations just
discussed. The research undertaken at
IlASA has so far succeeded in partially
overcoming some of these limitations in
that a minimal theoretical framework,
has been defined. and a consistent population-employment modeling has been
developed. This progress has been sufficient t o permit the analysis of small
policy programs relating to regional development. One of the problems that
has been treated concerned the impact
of job creation in a regional economy
exhibiting a particularly rapid population growth.

As a substitute for the traditional equilibrium model based on the export-base
theory, a disequilibrium model was built
andfitted todata for the rapidly growing
metropolitan area of Tucson. Arizona.
I t allowed the derivation of meaningful
multipliers bearing a time dimension,
i.e.. expressing the evolution over time
of the impact of job creation on the
local economy, which results mainly
from the dynamic character of population growth. For example, it was calculated that an increase o f 1000 jobs in
1976 in the mining sector (copper extraction being a leading activity), would
have led to the creation of 4140 addi.
tional jobs within three years, of which
3370 would have taken place immediately.
The corresponding effect on
population would have been the inmigration of 6910 people within three
years (2760 in the first year). Also
very interesting was the additional
result of a sharp increase in labor force
participation and a drop in the unemployment rate, suggesting that the jobs
created would not be totally taken by
inmigrants, but would also be beneficial to resident workers, either unem.
ploved or outside the labor force.
Conclusion

A simple demometric model, proposing
reasonable solutions t o the theoretical
and modeling limitations generally encountered in regional development anal.
yses, has improved the quality and accu.
racy of analyses of rapid population
growth.
The results obtained are encouraging
enough to suggest the value of further
development of the demometric philosophy to examine the implications
of more
policies
~ sophisticated
~
~ concern~
ing regional demoeconomic growth.

land use and development control
In 1975 this model was transferred t o
the scientists of lnnsbruck University
and the IlASA involvement in the
Obergurgl studies came to an end.

F o u r years aka, I 1
way afiked t o a m k t scientists o f t h e
U n i v e r s i t y of I n n d l ~ in
~ kt a k i n g a systems tiew of t h e envir o n m e n t a l i m p a c t s o f t o u r i s m in o n e of Auptria's A l p i n e regions.
A m o d e l was developed t h a t enabled l o c a l decision makers t o seeamongst o t h e r things--some of the results o f a r a p i d g r o w t h of tourism.
Since then, w o r k w e n t on without active parlicipalion b y IIASA. A
seminar organized by t h e Bavarian Academy of Nature Conservation and Landscape M a n q e m e n t (FRG) p r o v i d e d an opportunity to find o u t w h a t happened since.
People living in the Alpine regions of
Europe are getting more and more concerned about their environment. They
become aware that tourism does not
only mean potential wealth for formerly
Poor mountain communities-they begin t o realize that it also means unexpected sideeffects, often harming the
environment. Obergurgl, a small village
in the Tyrolean mountains, almost 2000
meters high, has experienced both the
good and the bad sides of this development. With a resident population of
only 200, it hosts some 40,000 tourists every year-skiers in winter, alpine
climbers in summer. I t has invested
much in the facilities tourists nowadays
expect in a modern holiday center:
chair and T-bar lifts, hotels, pensions,
discotheques and restaurants. swimming

As research goes on ...

A Systems Approach

It was against this background that the
Alpine Research Institute in Obergurgl.
a branch of lnnsbruck Universityfound.
ed in 1951. decided to undertake a systems approach t o the problem. Being
involved i n UNESCO's Research Program
"Man and the Biosphere 6" on Alpine
Regions since 1972. Dr. Walter Moser,
head of the lnstitute, approached IIASA
in 1974 forassistance in building a simulation model of thevillage. In two workshopsat Laxenburg and Obergurgl members of IIASA's Ecology Project (since
incorporated in the Institute's "Resources and Environment" Areal. together with scientists working a t Obergurgl
and inhabitants of the village. created a
first version of the "Obergurgl Model".

But the initial work was found t o be of
sufficient value for the Obergurgl Institute t o continue the research. Primarily
Austrian scientists from many disciplines in a truly interdisciplinary effort
refined and modified the original approach. Biologists, geologists, demographers and ethnologists together with
many others, collected further data to
be incorporated in a new computerbased model, which also makes use of
know-how from economics, regional
planning and technology.
The present approach has focused on
two major aspens of the problem:
land types available and the way they
are used, each shown in a large number
of subcomponents. The data obtained
b y field research are matched to these
components wherever possible. As usu.
al, much of the data need reinterpretation, which means tedious searches for
new methods t o utilize them in a mean.
ingful way.
Work at Obergurgl is not finished and
will go on for a number of years. as
much remains t o be done. But the
important objective of providing deci.
sion makers with analytical tools has
been reached already.

...the people decide
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pools and saunas.
Before the growth of tourism, this agricultural village was one of the poorest
i n the whole region, cut off from the
rest of theworld during the long winters.
There was barely enough food for all;
population growth had to be restricted:
durinq
" the last centurv for some 20
years, marriages were forbidden in Oberqurql in order to prevent the birth of
children. and man; people were forced
t o leave the village to search for ernployment.
But then came the age of tourism, and
things rapidly changed. Money started
flowing into the village, hotels were con.
structed, the population increased.
People moved out of agriculture and
into the new industry. Many farms
were in danger of being abandoned, although it had been agriculture which
had shaped the typical Alpine environment for which the tourists came.

I

I

This early version of the model was not
sophisticated, running on a very small
It
computer with limited capacity.
nevertheless provided new insights into
the impact of development on the fragile Alpine environment and for the first
time gave local decision makers an idea
what the continuing human activities
could mean for their small community:
disturbance of an extremely sensitive
envtronment, "overpopulations"of tourists, leading to decreasing numbers of
tourists in later years: and finally lack
of jobs. again causing a wave of outmigration.
The model at that time was mainly
designed to deal with four major areas:
recreational demand,
population and economic development.
farming and ecological change, and

While during the early years of the
project the "Obergurglers" were rather
skeptical about the activities of the
scientists asking unusual and unfamiliar
questions and trampling through their
meadows, they are now actively cooperating with the researchers. Some of
them have become interested in scientific explorations and started studying
the local fauna and flora. Ground erosion t h r o u ~ htouristic activities i s now
being careiully watched and restricted
to a minimum. Moreover. the villagers
.
now are aware that their decisions
about economic growth can be based on
facts and need not rely on intuition
alone.
And finally, and possibly most important of all. the "Obergurglers" have
realized the overrriding importance of
agriculture for their valley. They have
therefore decided t o start on a program
o f subsidization of those members of
their community who are still engaged
in agriculture. I t is hoped that this will
provide them an incentive to stick t o
their hard and tiring jobs instead of
leaving agriculture altogether and thus
preserve this form of acitvity so vital t o
the future of Obergurgl.

The main purpose of systems analysis i s
to provide an integrated approach to the
study and management of complex sys.
terns.

I

Such systems invariably are characterized by social, technical, legal and envi.
ronmental features, as is the case, for
instance, for a firm, a city, a transpor.
tation system, a nation.
Moreover,
these features of whatever system i s
being considered and the aspirations and
values of the managers o f the system are
generally so intricately interwoven that
the systems analyst needs to include the
managers as part o f the overall system
he is investioatino. As a conseauence.
system! =naksis
involves in:
terd~sc~ol~narv
cons~derations.
And
often, numerous disciplines come into
play, such as physics, chemistry. engi.
neering, economics, sociology, political
science, ethics, ecology. I n particular, it
should be noted, the relevant disciplines
always include some which belong i n
the realm of the social sciences.

inevitably

A n activity involving a planning effort
is, by definition, future directed. This
clearly applies t o systems analysis.

...and intuitive methods
I t is therefore rather futile t o t r y t o proceed i n a complex planning context by
formal theoretical means.
I n order
nevertheless to employ an orderly planning procedure, i t becomes necessary t o
search for informal, intuitive methods
of gaining the insights required t o make
forecasts of future operating conditions
and of the consequences of contemplated actions.
Obviously the quality of decisions based
on intuitive forecasts depends on the reliability of such forecasts; this reliability, i n turn. depends greatly on the
level of expertise of the forecasters.
Therefore the need for care i n selecting
experts as forecasters and in eliciting
and utilizing their forecasts cannot be
overemphasized.

1

Once i t has been accepted that the use
of intuitive judgement in systems is not
a temporary expedient but a permanent
'Dr. Olaf Helmer. USA, came to IIASA in
January 1977 from a position ar Harold

Quinton Proferror of Futures Research at
the Univerrity of Southern California. He war
a Senior Mathematician a t the Rand Corporation from 1946 t o 1968 and later served as
Research Direnor and President a t the Inst#.
tute for the Future. His research a t IIASA
facurer on global rimulat$ongaming.

I and integral part o f its normal oroce-

I

dures, it becomes imperative' that
orderly methods be employed by which
judgemental contributions are utilized
as effectively as possible.

A singularly productive method to this
end, applicable t o groups of experts, i s
that of operational gaming (also known
as interactive simulation), which involves using a particular kind of simula.
tion model that includes role-playing.

1

1
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(the invariance of the operating environment) would generally be violated.
t o dewere available. their aoolicabilitv
..
termining the future consequ&ces of
planned actions would be questionable.
because the ceteris paribus condition
(the invariance of the operating environment) would generally be violated.
Players as Decision Makers

The effect of collaborating on the construction and use of a simulation model
Past experience w i t h simulation models,
is particularly powerful when the simespecially when they are multidiscipli.
ulation takes the form of an o~erational
nary, suggests that they can be instru- 1 game, where the participants act out the
mental i n motivating the participating
roles of decision makers. By being exresearchers to communicate effectively
posed within a simulated environment
with one another; t o learn more about
to a conflict-ofherest situation involvthe subiect matter b v viewino i t throush
ing an intelligent opposition, the
the eyes of person; with backgroun;ds
"player" is compelled, no matter how
and skills different from their own:and
narrow his specialty, t o consider seriousthereby, above all, to acquire an inte.
ly many aspects of the scene that might
grated overview of the problem area.
not normally even occur t o him when
Especially important t o note is that this
he works i n isolation. Thus, the game
catalytic effect of a simulation model is
laboratory induces an integrating effect
produced, not only by the employment
amounting to a systems approach t o the
of the completed model, but equally by
subject matter.
the process of constructing it.
While operational gaming has been emPrecondition: Reliance
ployed for many diverse purposes, such
as teaching, training, experimentation,
The
multidisciplinary
and futureand planning, its use t o the systems
directed character of systems analysis
analyst as a technique that aids the intuition and stimulates the inventive imamakes some reliance'on judgemental
gination is perhaps the most important
inputs indispensable. To see that this is
mode of application.
Indeed, when
so, it is only necessary t o reflect o n the
conditions under which ,
iudaement-free
used i n this heuristic fashion, the
"
conclusions, applicable t o real-world
gaming activity-both the playing of a
game and, even more important, the deolannino. are drawn. Such conditions
signing of the game i n the first placeinclude-the presence of data derived
serves as a self-educational device for
from observations. the existence of a cothe planner or the analyst acting as a
herent, well-conftrmed, and object!vely
planning advisor. Such heuristic gaming
testable theory estahl shins correlational
represents a trial-bv-error process that
and, if possible, causai connections
in"olves a cbmplex feedbeck relationamong the observed phenomena. and
shio between invent in^ and testins. The
the application, through extrapolation.
inventive portion of ihe effort consists
of such a theory t o the future conse.
i n the selection o f appropriate elements
quences of contemplated actions. This
t o be included in the game model and o f
is the pattern followed, by and large, i n
promising strategies t o be tested as t o
the case of straightforward engineering
their being adequately close to an optiapplications of the laws of physics.
mal solution. Testing through actual
gaming. o n the other hand, may yield
These conditions are not satisfiable i n
information on relative sensitivities,
the context o f a typical systems analythus suggesting the elimination, or addisis. First of all, well-confirmed theories
tion, of conceptual elements from. or
are rarely available i n any o f the social
to, the model, as well as the formulation
sciences, and all we have are, at best,
of other strategies to be subjected t o
mildly confirmed "ceteris paribus"
examination.
(without changing other factors) regularities. Secondly, even i f such wellThe role of gaming as a medium through
confirmed
interdisciplinary theories
which t o elicit the ideas and opinions o f
were avai(able, their applicability t o de.
experts i s evident from the foregoing
termining the future consequences of
discussion. The process of interactive
planned actions would be questionable.
simulation, in fact, constitutes an
because the ceteris paribus condition

...

W.R.
ordered structure that encourages crossdisciplinary communication, stimulates
both the production of ideas and their
critical review, furthers a clearer intuitive understanding of the subject matter, and thereby provides the basis for
at leasttentative
theory formation
in
areas where no established theory
preexists.

I

For reemphasis i t should be stated once
more that there i s no guarantee that expert opinions will i n every instance, or
even most of the time, be correct. Thus
the results of gaming, which relies
heavily on judgemental inputs, must always be taken with a grain of salt, and i t
can only be hoped that the lessons
learned from gaming activities are, by
and large, conducive to more effective
planning. Fortunately, experience seems
to confirm this. and it is fair to sav that.
as a heurlst~ca ~ dt o rntuttlon anda tool
for interdisciplinary coopiration, operational gaming appears t o have no equal
at this time.

Gaming at IlASA
The utility of gaming as an aid t o systems analysts i s currently under close
examination at IIASA. A complex six.
player demonstration game. GEM (for
"global economic model") which was
developed last year, has since been
somewhat refined, and is currently
being tried out in a workshop involving
the 1978 summer graduate students.
Each of the players in this game is responsible for running the economy of
one of six world regions and for making
trade arrangements with the other five
players. Another game, designed and
run jointly by the Food and Agriculture Program and the Management and
Technology Area, simulates development problems of the Brazilian agricultural economy; i t s purpose i s to gain
insight into the interrelations between
economic and sociopolitical policies in a
develop~ngcountry and thus to anent f y
promising development strategies. Late
in ~ u g u s of
t this year, the ~ a n a ~ e m e n t
and Technology and the Systems Decisions Sciences Areas held a workshop
intended t o investigate the utility of
saminq as an aid in policy formulation
ana mp ementallon Rcprerentat!ver o f
.IASA's hlatlonal Member Orqan zat8ons
and a group of experts in iimulation
gaming participated in this workshop:
its outcome will have influence on the
extent to which gaming will be more
actively pursued at IIASA in the future.

Arthur*

New analytical methods are hringing fresh insight into
an important problem: how will current
population trends affect our lives in the yearn to come?
In the last few years in the Federal
Republic of Germany, married women
have been giving birth to fewer children
than ever in the nation's historv. In the
last few years in the United States, unprecedented numbers of young people
have arrived a t working ages, jostling
each other for places in factories and in
the professions. And i n the last few
years in the Soviet Union, more elderly
people are alive, and are living t o riper
ages than ever before.
What are the long-term consequences
of today's population trends? How will
present changes in population structure
affect us and our children over our lives
and careers?
To explore these questions, we require
new methods. We need askillful blend
analyof economic the~ry~demographic
sis, and modern mathematics. Within
System and Decision Science's Economic Planning Task, we have been
developing new techniques that
Widen neoclassical economic models
t o take full account of population
age structure and of agefelated variables such as mortality. fertility,and
labor participation.
Measure economic conseauences on a
lifecycle basis. (Standard economic
indices such as per c a ~ i t aconsumDtion are largely' blind' to age stricture changes.)
8 Use mathematical tools such as varia-

tional calculus and Frechet theory t o
derive effects of changes in the shape
of demographic age patterns.
What insights do these new methods
bring us? What new problems can we
tackle? Let us look at 3 specific examples: the emnomic consequences of
today's low birth rates; new problems
in the economicsof the job market: and
the prosand consof people living longer.

'Dr. Brian Arrhur joined IIASA'r System end
Decision Sciences Area in March 1977. He
w a s Previo~slya~sociated
with t h e Population
Council. New Yark. and the Department of
Econarnicr. University of Califoroia, Berkeley
and has writcen and consulted extensively on
economic planning and on population.

Today's Low Birth Rates: Too Low?
Birth rates are at their lowest ever in
many countries both East and West.
Most economists would argue that this
allows a better balance between productive resources and number of oeoole.
Recently, however, Nobel
Paul
Samuelson. writinq in the "International
Economic ~ e v i e w , shows that low
birth rates may be a major cause for concern. Samuelson argues, i n essence, that
with fewer, young productive people
coming behind us to finance our support later in life, either we will be more
poorly supported or they will be unduly
burdened. People will lose.

aureate

But are Samuelson's worries justified?
To answer this. we must go back t o questions of methodoloav.
-. Samuelson's
analysis is an elegant piece of economic
theorizing, but the population side of
his model is scant. I t allows only 2 agegroups, young and old, so that if there
are fewer younger, productive people
the old and dependent naturally will
have thinner support. But looking at
the question again, and widening the
model t o include all agegroups, we see
that Samuelson's argument could work
the opposite way. Full agegroup ac.
counting allows support t o flow not just
from the young t o the old, but from the
young to the still younger-their children. Fewer children following us could
be better supported. Thus what we lose
as old people we may make up earlier as
children, perhaps.more than make up if
flows of support toward children out.
weigh flows toward the elderly. Further
analysis, b y Geoffrey McNicoll and the
author in the "International Emnomic
Review", shows that whether this generational support effect works for or
against low birth rates hinges precisely
on whether the economy's producers
are on average older than the economy's
consumers. The figures show that in
fact they are older. In both developed
and less developed countries children
cost more than older people t o support
-net support flows toward the young.
Therefore, even though today's low
birth rates threaten t o make old-age support harder t o finance, they will more
than compensate b y easing the burden
of childsupport.
Confinuedpage 6

Today's Population Trends
Continued from page 5
Labor Bulges and Job Crunches
In many countries lately, growing num.
bers of young people-the 1950s Baby
Boom came of age-have been crowding
into labor markets, trying t o find factor y jobs or places in the professions. Although by now many have secured positions, their problems may not be over.
All through their careers people i n this
baby-boom agegroup will have t o compete with larger numbers. For them.
attainment of senior positions will be
slow.
How do the ups and downs of birth
rates affect career advancement? In a
somewhat simplified way, we can think
of the job profile of any profession as
roughly pyramid shaped-few generals,
many lieutenants-and the age groups
that fill them. b y and large. having older
people at the top, the next oldest lower
down, and so on. If a particular age
group is large, as with today's 20-30
year olds, those behind them in seniori t y are pushed downward. If an age
group is small, as with the 50-60 year
olds in Germany who survived the war,
those behind them rise to fill the vacancies and are more senior than otherwise.
Together the profile or positions and
the age pattern of members of the profession determinespeed of advancement.
At IlASA we have been developing theoretical models built on these simple
ideas to tell us precisely
how much
careers are accelerated or delayed by
changes in age structure or in the job
seniority profile.
A case study that
Anthony Cornford and the author are
working on looks at the ~~~~i~~~
uni.
versitVteaching profession,ln the
1960s, US universities
expanded their
positions
and many young aca.
demics reached full professorships quite
~~d~~ conditions are tougher.
Although the agedistribution within the
profession has not changed greatly.jobs
at
levels
have become tighter, and a
new lawallowing
65 y e a r ~ ~to
d sretain
their jobs to age 70
take effect in
1982. our preliminary
show
that today*s young academic
take
on average 5 years longer to reach full
professorship than his counterpart of a
decade ago. ~h~ new retirement
law
will hold him up less
than a year; most
of the five-year delay is due t o slower
job expansion expected in the years
ahead.
Life and Death
People are living longer in all countries.
While each of us believes this t o be a
blessing. we would be hard put to say
exactly why, in economic terms.
Take. for example. an imagined cure to
cardiovascular diseases. In Europe, East
and West, such a breakthrough would
lengthen lives by an average of 12.14

years, mosi of the lengthening being
where the risks are concentrated-late
i n life. It would be a major advance.
Yet. the economist's usual measure of
welfare, the index of consumption per
head, would certainly not favor a cardio.
vascular cure. With a higher proportion
of older, retired people, most of them
consuming and not producing, the consumption per head index would be low.
er than otherwise.
Nor would the
breakthrough look especially worthwhile if one measures i t s success in rais.
ing net social product. The extra years
of life occur when many people have
retired from their jobs and are no longer
productive.
How would our new methods tackle this
problem? First we would widen our
measure of economic "goods" and
"bads" and ask what would be the net
change in each person's well-being over
his entire lifetime. Second, we would
view a cardiovascular cure as a change in
the intensity and shape of the mortality
profile: the mortality pattern would
fall at ages 55 and above. Finally we
could put the two together, and ask
what difference the new mortality pattern would make t o the average person's
economic life.
Carrying out this type of formal economic analysis, we find that i f cardiovascular diseases were wiped out overnight. the representative man would
feel four main effects. He would live
On average l2
years Or so longer and
presumably he would value this, maybe
quite highly. Chances are, he would be
retired in these Years: but on average he
would produce extra economic output.
about 1.5 year's worth in the United
States of America. He would father
more children, though this factor is
negligible in the case of cardiovascular
extension to life. Finally though, these
important benefits carry an economic
the extra '2 years must somehow
be financed, a by.no-means-negligible
of between $50.000 and $75,000
per person in the case
Sweden.
Possibly by private saving earlier i n life,
possibly by upkeep from one's children.
but more likely these days b y a pension
System that everyone pays into in their
younger years. Thus we see the main
Value of medical proiects that Promise
t o lengthen our lives-the Pure enjoy.
men' of added years of life. less of
course the socialsupport cost of financing them.
This point of view, developed by the
author. results in potential spinoffs to
two other IIASA tasks. Research teams
within the Energy Program and Management and Technology are interested in
the economics of risks to life resulting
from new technologiesor industrial pollution. The described approach, which
started from an abstract question of theoretical population economics, winds up
with illuminating in a new and impor.
tant way practical problems in engineering design or safety regulation.
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Three new council members were welcomed by Professor Jermen Gvishiani,
Chairman of the IIASA Council, at the
last meeting of the Council beginning
of June. Dr. Bruce Hannay of the US
National Science Foundation replaced
Professor G. Hammond from the US
National Academv of Sciences. who also
was Chairman of'the ~ouncil"sFinance
Committee. The new representative for
the Royal Society of London is Dr. B.
John Mason, who took over from Sir
Kingsley Dunham. And finally. Professor Alessandro Faedo's Council seat for
the National Research Council. Italy,
was taken over by Professor Guido
Torrigiani.

Dr. Cesare Marchetti, member of IIASA's
Energy Systems Program, has recently
been elected an honorary member of
the Engineering Society of the Toscana,
Italy. Dr. Marchetti, who formerly was
the head of the Materials Division at

Ispra. EURATOM'S famous research
center in Northern Italy, joined the Institute in January 1974 and iscurrently
working on large-scale energy systems
and questions of "geoengineering". Dr.
Marchetti is also world renowned for
his research efforts in the field of hydro.
gen energy.

The IlASA Pen Management Network,
initiated a t a Conference at Laxenburg
that brought together teams working on
systems approaches to pest management
in November 1976, after more than a
year of preparatory work started operating this year by sending out papers to
members of this network. The teams
participating in the November '76 conference, which came from the USA, the
USSR, Canada, the UK, and Japan, felt
that, following their meeting, they
should try t o create a more permanent
network of linkages and extend this to
other scientists throughout the world
who are interested in these approaches.

IlASA agreed to sponsor and host this
network as part of the program of i t s
Resources and Environment Area. The
network is intended to produce more
than a simple exchange of information;
specifically it is

Some 150 scientific institutions all over
the world have actively collaborated in
IlASA research during the year 1977.
This means that the "core" of scientists
working at the Institute is strengthened

by scholars from 150 universities, research laboratories, and other scientific
institutions. Also during 1977, IlASA
expanded i t s joint work with and for
international organizations and funding

to identify critical problems of metho d and implementation and stimulate appropriate research, and
to create a peer group, which can
provide mutual criticism and encouragement for those engaged in
developing systems approaches to
pest management.

agencies. Cooperation with the international Atomic Energy Agency (IAEA)
continued, and a formal agreement was
made with the World Meteorological
Organization (WMO). Bilateral collaboration was extended on an informal
basis in fields of mutual interest with
United Nations organizations, in particular with the United Nations Environmental Programme (UNEP), the United
Nations Education, Scientific and Cultural Organization (UNESCO), the
United Nations Industrial Development
Organization (UNIDO), the Regional
Economic Commission for Europe
(ECE).the Food end Agriculture Organization (FAO), and the World Health
Organization (WHO).

YEAR
1973

1974

1975

1976

1977

Scientist years

I1

-

Supported b y NMO
contributions

-

Supported b y external funds

- Total

Scientists (participating i n
in-house research for more
than one month)

The 31 conferences, workshops, and
task force meetings organized by the
lnstitute were anended by well over
700 participants from National Member
Organization (NMO) countries, plus
many participants from non-NMO countries. And whilst IlASA registered 282
visitors from NMO countries (plus count.
less unregistered visitors), llASA staff
members paid 462 visits to countries
represented a t IIASA.

Table 1. Growth o f scientific staff.
YEAR
1973

1974

1975

1976

1977

Systems analysts
Engineers
Physical scientists
Mathematicians
Computer scientists
Operations researchers
Economists
Social scientists
EcologistslEnvironmentalists
Biomedical scientists

1977 publications included 3 commercial books, 24 research reports. 10 col.
laborative publications, and 60 research
memoranda. The IlASA library's book
stock has increased from 5400 in 1976
to 7000 in 1977; catalogue entries increased from 11,500 to 16.000.

Total
I

The network, which already has 140
members in 20 countries, is administered by an editorial and conference
group consisting of G.R. Conway and
G.A. Norton from the UK, who a n as
executive editors together with A.P.
Gutierrez (USA), C.S. Holling (Canada).
and A.S. lsaev (USSR). Members of the
network are invited to submit working
papers for circulation that are reviewed
and edited by the executive editors and
then distributed from IIASA. Enquiries
about the network should be addressed
to the Pest Management Network. Resourcesand Environment Area a t I IASA.

I

I

I

I

Table 2. Disciplinary composition of the lnstitute.

I

I

And last but not least, the statistics
indicate a further stabilization in the
Institute's scientific staff: although the
number of scientists working at IlASA
still increased the average stay at the
Institute also went up, aican be seen in
Table 1. Table 2 shows the disciplinary
composition of the lnstitute.

RM-78019, Real-Time Control of Water
Quality and Quantity, M.B. Beck, April
1978. $3.00, AS45
RM-78020, Models for Educational and
Manpower Planning: A Dynamic Linear
Programming Approach, A. Propoi. May
1978, $6.00 AS85
Collaborative Publications
CP-78001, The Strategy of Future Regional Economic Growth, M. Albegov,
editor, February 1978, $9.50 AS135
CP-78404, Functional Urban Regions
in Hungary, Laszlo Lacko, et al., July
1978, $3.00 AS45
CP-78006, Proceedings of a Workshop
on Modelling of Water Demands. J.
Kindler. editor. June 1978, $9.50
AS135

Research Reports
RR.78001, On the Monetary Value of
an Ecological River Quality Model, H.
Stehfest, June 1978. $3.00 AS45
RR-78002, The Bratsk-llimsk Territorial Production Complex: A Field Study
Report. H. Knop. A. Straszak, editors,
March 1978, $14.00 AS195
RR-78.006, Migration and Settlement:
Selected Essays. Reprinted from Environment and Planning A. Andrei Rogers,
editor, May 1978, $8.50 AS120
RR-78007, On 10'': A Checkon Earth
CarryingCapacity for Man,C. Marchetti,
May 1978, $3.00, AS45
RR-78408. The I IASA Health Care Re.
source Allocation Sub-Model: Mark 1,
R.J. Gibbs, June 1978. $5.00 AS70
RR-78-010. A Tactical Lobbying Game,
H.P. Young, July 1978, $3.00 AS45
RR-78013, Migration and Settlement:
Measurement and Analysis, Andrei
Rogers, Frans Willekens, August 1978,
S . 5 0 AS120

Research Memoranda
RM-78416. Water Use and Demand
Forecasting in Canada: A Review, D.M.
Tate, April 1978. $6.00 AS85
RM-78017, The Demography of Labor
Force Participation, F. Willekens. April
1978, $7.00 ASlOO
RM-78-018,
Energy
Systems-The
Broader Context, C. Marchetti, April
1978. $3.00 AS45

RM-78-021. Aggregate Model for Esti.
mating Health Care System Resource Requirements (AMER), A.A. Klementiev,
E.N. Shigan, May 1978. $5.00 AS70
RM-78-022, National and lnternational
Food Policies and Options that Impact
on World Trade and Aid. S.C. Schmidt,
H.O. Carter. April 1978, $7.00 ASlOO
RM-78-023, Modelling the EC Agricultural Sector:
Problem Assessment.
Policy Scenarios and Model Outline. H.
de Haen, J.V. Schrader. S. Tangerman,
May 1978. $6.00 AS85
RM.78-024. The Food and Agriculture
Model of IIASA, Hartwig de Haen. May
1978, $3.00 AS45
RM-78-025, Some Methodological and
Empirical Considerations i n the Construction of Increment-Decrement Life
Tables, J. Ledent, May 1978. $9.50
AS135
RM-78-026, User's Guide for the MESSAGE Computer Program, M. Agnew,
L. Schrattenholzer. A. Voss, June 1978,
$6.00 AS85. Addendum to forthcom.
ing RM
RM-78-027. Modelling Standard Setting
Decisions: An Illustrative Application
to Chronic Oil Discharges, D. von
Winterfeldt, May 1978. $6.00 AS85
RM-78-028. Stable Growth in the Nonlinear Components.of.Change Model of
Interregional Population Growth and
Distribution. J. Ledent. June 1978.
$7.00 AS1 00
RM-78-029, A Common Framework for
Integrating the Economic and Ecologic
Dimensions of Human Ecosystems. I :
General Considerations, W.B. Clapham
Jr., R.F. Pestel, June 1978, $3.00 AS45
RM-78030. A Common Framework for
Integrating the Economic and Ecologic
Dimensions of Human Ecosystems. II:
Processes and Problem Chains Within
the Natural Stratum, W.B. Clapham Jr.,
R.F. Pestel. August 1978, $6.00 AS85

For orders please contact the IlASA
Publications Department.

IIASA's National Member
Organizations [NMOS]
The Academy of Sciences, Union
of Soviet Socialist Republics
The Canadian Committee for the
lnternational lnstitute for Applied
Systems Analysis
The Committee for the lnternational lnstitute for Applied
Systems 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
lnternational lnstitute for Applied
Synems Analysis
The Max Planck Society for the
Advancement of Sciences, Federal
Republic of Germany
The National Centre for Cybernetics and Computer Techniques,
People's Republic of 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
Applied Systems Analysis

for

The Swedish Committee for the
lnternational lnstitute for Applied Systems Analysis
The Finnish Committee for the
lnternational lnstitute for APplied Systems Analysis
The Foundation
lands

~

-

IIASA-Nether-

~

-
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