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Abstract: In this paper the different kinds of world wide existing momentums are pointed
out inclusive their interactions and possible countermeasures for a sustainable further

evolution of the globalized society.

The investigations for stabilizing the economic, the ecologic and the demographic mo-
mentum have been carried out on the one hand by analytical considerations based on
functional block diagrams and on the other hand by quantitative simulations, both based
on aholigtic global dynamic model. Therein the parameterizing and the verification of the
global model were done by the comparison of simulation results and corresponding
measurements taken from referring statistical yearbooks. Copyright © 2005 IFAC
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1. INTRODUCTION

The ever-faster progress of technological and scien-
tific development, linked with the increasing con-
sumption of resources and strain on the environment,
began quantitatively considered first after the second
world war, and thus a few decades ago (Welfonder
and Frederking, 2002). Electronic data process and
the widespread use of intelligent electrical and elec-
tronic equipment in control circuits have made a ma-
jor contribution in this area.

Since the early 1970's, system anaysts (Meadows,
1972) and control engineers (Mesarovic and Pestel,
1975) have already dealt with the question of a suit-
able further development of industrialized society.
However, at that time the considerations on this sub-
ject, which had also lead to the founding of the Club
of Rome, were not nearly as relevant for the present
asthey arein our days. This also applies to the early
statements (Welfonder and Henning, 1978) of the
first author of this paper.

Then at that time the different cultural and economic
sectors were sill largely disconnected from each
other, and this among others, dueto

« the economic and political borders that till ex-
isted,

« only limited mass production as the result of still
minor automation,

« only few communications options as the result of
only limited possession or access to telephones
and television sets, especially in the threshold and
developing countries, as well as the lack of fax
machines, cell phones and modern email systems,
aswell asdueto

« only little intercontinental tourist traffic caused
by high airfaresin earlier times.

Since the mid/late 1990's, reality has caught up with,
if not overtaken, the considerations of that time
(Meadows, 1972; Mesarovic and Pestel, 1975).

After al, the different world economic and cultura
areas move ever closer together due to the growing
exportation of goods, due to the shifting of produc-



tion plants to low-wage countries, due to worldwide
low-cost tourism and due to state-of-the-art commu-
nication and IT systems to form a world which is
globalized, but continues to be extremely heteroge-
neous (Huntington, 1996). This development entails
a constantly growing consumption of resources (von
Weizsacker, et al., 1999; Schmidt-Bleek, 2000) with
a corresponding increase in the strain on the envi-
ronment (Lozan, et al., 2001). Already today, the
major power countries attempt to secure access to the
as yet untapped mineral resources in foreign regions,
which is answered with insidious aggressions by the
other side.

In addition, the indudrialization in the threshold
countries striving for prosperity is advancing rapidly,
which leads to additional production and to a related
worldwide increase in overall production, as well as
to a further increase in the consumption of resources
and the strain on the environment.

On the other hand, the world population is continued
to grow exponentialy, by others due to poverty in
the developing countries and in large areas of the
threshold countries (Leisinger, et al., 1999; Birg,
2001).

Therefore, what we need are objectives for a sustain-
able further development of globalized society
(Gore, 1992; Laszlo, 1998; Annan, 2001; Rader-
macher, 2004), even if we have to adapt these over
the course of time.

To show the backgrounds, i.e. the positive feedbacks
of the three momentums described in the following,
as well as to examine the effectiveness of possible
countermeasures, the authors have developed a cor-
responding socio-economic  white-box dynamic
model (Welfonder and Frederking, 2002; Welfonder,
1988; Welfonder, 2000). In the course of this paper
there will be reported by others on simulation studies
already conducted and those planned for the near
future.

2. SUMMARIZING MODEL DESCRIPTION

In the foreground of the overall model, there is the
Momentum 1, i.e. increasingly rapidly progressing
techno-economic devel opment, taking into account
“supply and demand” as well as the social reactions
due to increasing rationdization and the related
structura  unemployment particularly in industrial-
ized countries.

Coupled with this is the increasing consumption of
resources and the growing strain on the environment;
Momentum I1.

For a haolistic consideration of a suitable further de-
velopment of globalized society there additionally
belongs the advancing population increase due to
decreasing death rates and higher birth rates in coun-
trieswith alower standard of living; Momentum 111,
The close interplay of these three momentums has
been covered in detail in (Welfonder and Frederking,
2002). Effective countermeasures for the stabiliza
tion of the momentums have al so been proposed.

In addition, a discrete time-varied population model
has been developed for Momentum 111, the demo-

graphic population development. This has already

been applied to various world socio-economic areas,

forecasting:

« the increasingly high percentages of old people
within the indudtrialized countries, as well as in
China, dueto birth limitation, and

« the further continuous increase of population in
the threshold and developing countries caused by
further on continued high birth rates (Frederking,
et al., 2003).

2.1 Modd structure

The overall dsructure of the developed socio-
economic model is based on the social accountings
(Peto, 2000) of the nationa/supranational statistic
offices, such asthe Statistical Y earbooks for the Fed-
eral Republic of Germany, Nationa accounts of the
European Commission, the National Accounts of
OECD countries (Federal Statistical Office, 2003;
European Commission, 2002; OECD, 2004) etc.

This enables a model adjustment on the basis of the
extensive data material matched to each other and
being available there.

2.1.1 Socio-economic areas

For the model parameterizing the large worldwide
number of countries is aggregated — in the sense of
the targeted, holistic global consideration —to a lim-
ited number of supranational socio-economic areas,
i.e initially in the areas

o Industrialized Countries,

e Threshold Countriesand

« Developing Countries.

For being also able to examine a different participa-
tion of parts of the industrialized countries concern-
ing the execution of necessary countermeasures, the
industrial economic areais further divided into:

o Germany,

o "Rest of Europe’ and

o "Rest of OECD".

The carried out aggregation of the most important
countries to the different national/supranational
socio-economic areas can be seen in the results
figure 3/1.

2.1.2 Socio-economic sectors

In accordance with the social accountings each eco-
nomic area in turn consists of four sectors: | "Enter-
prises', 1l "Banks and Insurance Companies’, Il
"Government” and IV "Households'. In each sector
al individua ingtitutions of the respective type are
grouped, e.g. the"Totd of existing enterprises’ or the
"Total of all individual households" within each con-
sidered economic area.

A further divison of the sectors into sub-sectors,
such as the sector enterprisesin the part sectors "Pro-
duction”, "Services' and a non-IT-dependent part
sector named "Other branches', is always possible.
However, additiona fine tuning of the model should
only take place for specific tasks, and therefore only
for a certain time, as limits are set for an increasing
model complexity due to the holistic consideration
which is aways to be maintained.
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Fig. 2/1. Cooperation of the sectors| ,,Enterprises* and IV ,,Households®

=> Compressed functional consderation

The inputs and outputs of the various economic ar-
eas, and within these of the various sectors, are
linked by "0" or "1" elements via switching matrices.
Herelogical "1" stands for "existing link".

The structural layout of the two maost important sec-
tors, | "Enterprises’ and IV "Households', is already
described in detail in (Welfonder and Frederking,
2002; Welfonder, 2000). In Figure 2/1 the functiona
interaction of both sectors is shown in compressed
form taking only the most important components and
influence variables into account.

In the following the individual sub-figures are briefly

explained. The additional negative feedback branches

—entered in Figure 2/1 as dashed lines — will be spe-

cifically explained in section 4.2.

o Part model “Supply and Demand"
As can be seen by sub-figure 2/1d, each economic
area has its own market with its individual sup-
ply- and demand-curve. On this domestic market
the sectors “Enterprises’ of all economic areas of-
fer their products and services. The demand of
each economic area is based on the intermediate



consumption of the domestic sector | "Enter-
prises', and on the consumption of the other do-
mestic sectors. Depending on the point of inter-
section of the supply- and demand-curve, which
move to the right with an increase of the automa-
tion degree m or with increased advertising A,
respectively a market-specific order flow 20
and price p result.
After deducting the order flows placed by foreign
companies, the domestic order flow resultsto:
Opomestic = 20- ZOImport
The order flow of the "Enterprises' sector in turn
consists of the domestic order flow and the orders
placed on the markets of the other economic ar-
€as, i.e:
Osae = Opomesic + ZOExport
o Part model “Production”
In the case that more orders Og,, are received

than carried out by production Op, .y, the stock
of orders Ogoe Will increase, see sub-figure 2/1a.
In the short term, i.e. with the same number W of
employees (workers), this leads to:
- an increase in the daily working time a,
combined with

- more employment hours W and due to this
- increased production Op, o -
However, in order to fulfill the specification ne-
gotiated between employers and employees a =
4, again, at least over the long term the number
of employees W must be increased.
On the other hand assuming constant order flows,
with an increasing rationalization/automation de-
gree M, » the number of working hours W , and
with it the number of employees W, must be re-
duced to fulfill the condition
Ocse = Oprog =MNay - W further on. As produc-
tion cannot increase indefinitely, this simple
equation is the basis reason for the structural un-
employment (Welfonder and Frederking, 2002
Welfonder, 1988; Giarini and Liedtke, 1997).

o Part model “Equipment"
The automation degree mn 4, iSin turn dependent
on the annual investments in modern machinery
and equipment C,nv, see sub-figure 2/1b. These

are dependent on the annual balance of the com-
panies, whereby the following one applies to the
sector "Enterprises':
CDisposi = Crymover — Cint.cons— Crax— Cw+C gan |

o Part model “Capital"
Asiillustrated in Figure 2/1c, the respective capi-
tal Ceredivpenit Changes annualy by the difference
AC= .CDisposi _Clnv +Czir .
The same aso applies to the sector 1V "House-
halds', highly simplified illustrated in sub-figure
2/1e.

In Figure 2/1 there are adso signed three of the five
positive feedback loops concerning momentum |
(Wwefonder and Frederking, 2002). Therein the

automation degree m is postively fed back by the
increasing orders Osde as well as by the decreasing
working hours Wp, o4, comp. loop (1) and (2). The
same belongs to loop (5). There the capital is posi-
tively fed back by the interests.

2.2 Mode adjustment and parameterization

Model adjustment and parameterization are carried
out based on time series, which have been taken from
the respective Statistical Yearbooks for the period
from 1980 to < 2000" with regard to the main state
variables of theindividual sector models.
Based on this, the initial model values have been
specified so that the interface conditions for the in-
puts/outputs of the various sectors and overlaid of the
individual economic areas are fulfilled.
The subsequent model parameterization was carried
out by means of identification and this so that the
differences between measured and simulated time
curves are minimized according to the method of
least square errors:

1 k. : 2 .
J==— ¥ |Cqm P — Cyes (K]~ — Min(1)

k+1 k=0 .

with k = (< 2000-1980) .

As far as possible the identification has been carried
out section by section and this for time-invariant pa-
rameters po. Only where necessary dightly time-
variant parameters like the equation

p(t) = po[1+ act]”
with: Ja|<1%/aandn=0,05,1, 2
have been assumed.
The agreement of measurements and simulations
achieved by means of this procedure is shown in the
results-figure 3/1 for the period from 1980 to <2000.

3. BASIC SIMULATION CASE
“without future-oriented countermeasures’

The results of the basic simulation case “without fu-
ture-oriented countermeasures’ are shown in Figure
3/1and 3/2.

3.1 General consideration remarks

o Asthe acquisition and evaluation of the statistical
data of all countries proves to be extremey time-
consuming, during the first time of quantitative
consideration only the behavior of one typical
country within each supranational economic area
has been regarded. Using the national accounts of
the regarded countries, i.e. France, USA, Thai-
land and India, the behavior of the whole supra-
national economic areas has been extrapolated
with reference to the respective percentage of the
Gross Domestic Product, asto be seen in row 5 of

Due to the time required for acquiring, processing and
evaluating the extensive data material, there is already
a gap of severa years in the Statistical Y earbooks be-
tween the year of publication and the year of the most
recent time val ues taken into account.
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Fig. 3/2: Stationary behaviour of the five economic
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Fig. 3/1. This procedure meets the demand for a
halistic consideration and already enables a quan-
titative consideration of the trend behavior of the
supranational economic areas to be predicted by
simulation. Of course, the statistica data basis of
the supranational economic areas must be further
refined as part of further studies.

« The time curves shown in the individual subfig-

uresrefer to the sector "Enterprises’ in each case.
The functiona assignment of the different time
curves shown in Figure 3/1 can be seen by the
block diagram in Fig. 2/1 where the correspond-
ing variables are marked by elliptical frames.

« Inaddition, to each economic area there has been
assigned a detail-figure in which the time curves
of the main model variables of all sectors| to 1V
are compared with each other. For space reasons
these detailed figures could not be included in
this paper.

o For easy comparison al costs C; or cost flows

C = dditl illugrated in the results-figure 3/1 are

shown as real values’, i.e. without inflation. In
addition, the graphical presentation of the result-
curves is made in the per-unit system with refer-
ence to the respective cost values in 1995. This
kind of presentation enables a simple comparison
of the different economic areas when looking
from the dynamic standpoint, such as percentage
growth rates and the effects of countermeasures.

3.2 Sationary behavior of socio-economic areas

As the greatly differing stationary behavior of the
various socio-economic areas can be seen from the
results-figure 3/1 only by the respective numerical
data, the stationary behavior is also shown graphi-
calyin Figure 3/2.

Here the existing poor-rich conflict between the
threshold and devel oping countries on the one hand,
and the industrialized countries on the other hand can
be seen especially clearly from the related presenta-

tion in sub-figure 3/2e. As shown there, AP™ = 81%
of the world population have only a ACgpp = 20%

share in the global gross national product. By the
upper dashed regression curve the two “measuring”
points x are fulfilled as optimally as possible. The
lined curve shows the corresponding Lorenz curve.

If the tangent is positioned in the origin of this so-
called Lorenz curve, then an equity factor of ¢ =
0.125 results, with which the economic divide be-
tween poor and rich can be read off.

If this real behavior is considered as the capitalistic
world order, then this can be compared with the ided
communist world order which resultsfor € =1, i.e.
everyone has the same income.

Thus, the European Union strives for an equity factor
of &€ =0.5for theexpanded EU of 25 + x nations, i.e.
the income of the poorer citizens within Europe
should not be lower than half of the average per-

2 Inthe normally used nominal consideration the infla-

tion isincluded.



capita income, i.e. the standardized gross nationa
product (Radermacher, 2002).

A corresponding objective also applies in the long
term for the implementation of a targeted worldwide
Marshall Plan (Gore, 1992; Radermacher, 2004).

3.3 Dynamic behavior of the socio-economic areas
=> “without future-oriented countermeasures’

The curves in results-figure 3/1 show the behavior

over timeand this:

o for the period from 1980 + < 2000 including the
comparison of measurements and calculations,
and

e Up to 2030 the forecasted further devel opment,
which seems to be realistic "without taking aimed
future-oriented countermeasures’, but already re-
garding the dight saturation influence occurring
since the mid of the nineties in the economies
mainly of theindustrialized countries.

o Ascan beseeninrow 1, the import flows Cf?gp

as interface variables between the various eco-
nomic areasi,j are smulated quite well. Herei,j =
1, ....., 5withi #] applies for import flow index-
ing.

The much smaler import flows for the areas
"Rest of OECD” and "Rest of EU” are based on
the fact that these economic areas had, with 3 %
and 6 % respectively, a much smaller im-
port/export share of the respective turnover in the
reference year 1995 than the other economic ar-
eas, such as Germany with 13 % of itsturnover as
well as the threshold and developing countries
with 10 and 11 % respectively.

e Inrow 2thereal increase of the turnover within
the individual economic areas is shown. Thisre-
sults due to the consideration “without inflation”.
Concerning the illustrated time curves there ap-

pIi& CTurncrver = CGVA +CInt.Cons.'

Here the cost flow for the imported goods is in-
cluded in the cost flow for the intermediate con-
sumption of the suppliers.

« The difference between gross value added Cgs

and wage costs 'Cf,'\) is — apart from taxes and
other obligations, like debt-interests — available
for new investments to be made. Based on the
consideration in the per-unit system, the time
curves concerned demonstrate a similar behavior
for the various economic areas, however with less
growth gradients of the turnover in Germany and
the European Union.

e In row 3 the production-dependent gross value

added Cg,, is illustrated again, here however
together with the respectively annual working

hours W and the resulting rationaliza-
tion/automation degree 1 = CG# [%_ﬂ .

As can be seen, the specific production costs per
hour in the reference year 1995 are, with

Us-$

nz34[

ferent industrialized economic areas. On the other
hand, in the threshold and developing countries,
the values concerned are lower by powers of ten
due to the fact, that the industriaization is first
beginning there or not present at al, respectively.
These statements agree with the results from the
stationary consideration in chapter 3.1.

e As can be seen from the simulation curves, the

annual working hours W in Germany and the
“Rest of Europe” will further on be reduced in the
future — due to the continued strong increase in
the rationalization/automation degree n predicted
for these economic areas.

On the other hand, for the economic area “Rest of
OECD” reduced social security must be assumed.
Due to this, lower wage costs and an increase in

the total number of annual working hours W do
occur, combined with a simultaneous minor rise
in the automation degree 7.

e Inrow 4 the capital stock of the sectors “Enter-
prises’ is illustrated, too. This is the machinery
and equipment to be provided for the various
branches of production, and therefore being the
basis for the respective automation degree. As
can be seen, the capita stock will continue to in-
crease in the futurefor all economic areas.

These forecasting results are specifically valid for the

up to now considered realistic basic case "without

future-oriented countermeasures’.

} nearly the same® within the dif-

4. EFFECTS OF FUTURE-ORIENTED
COUNTERMEASURES

4.1 Possible countermeasures

For reducing or even stabilizing the existing techno-
economic, ecological and demographic momentum
various options for future-oriented countermeasures
arerequired, such as

o with regard to Momentum I11: co-financing of the
poor devel oping countries, paid by others through
worldwide reduction of arms spending,

e with regard to Momentum |I: promotion of de-
velopments and investments for the reduction of
resource consumption, as well as for recycling
and environmental protection measures,

e.g. by collecting additiona resource consump-

tion taxes.

=> Here energy consumption plays a key role.
Thisis based on the fact that the basic indus-
tria materials — like iron, aluminium and
other metal materials as well as cement, plas-
tic and other non-metal materials — do al-
ready need for the extraction and processing
of the raw materids 2/3 of the energy re-
quirement of the entire production sector.

Strictly speaking, this determined agreement applies to
the countries Germany, France and the US, as the sta-
tistical time series have been determined and eval uated
for these countries, comp. section 3.1.



This means an increase in the energy prices
would at the same time result in a reduced
consumption of other resources due to the re-
lated increase in the raw material prices.
=> A trangtion from the throw-away society to
the creation of more durable products which
must be maintained with long-lived operation
and repair services appears possible in this
way.
o with regard to Momentum I: co-financing of the
costs caused by structural unemployment,
e.g. by collecting “machine taxes’ for technical
equipment.
=> Asshown in section 4.2, this simultaneoudly
leads to a decrease in the wage level.
Further on, the countermeasures for Momentum I
and Il in turn exert an additiona stabilizing effect
on Momentum |, as already pointed out in (Wel-
fonder and Frederking, 2002).

4.2 Modéd-related implementation

On account of the halistic consideration, the global

model, which serves as the basis for the simulation,

represents a closed, autonomous system, besides of

few externa influences concerning non-regarded

“rest-world events’, like

« natural catastrophes,

« political events such as regional wars or the re-
unification of Germany aswell as

« financial market events.

Besides of this non-regarded external events, coun-

termeasures to be taken into account must be carried

out by corresponding parameter changes Ap.

Here a previously conducted parameter senstivity

d x dy : :
study — and —=, i.e. concerning the dtate vari-
dp dp
ables x and output variables y, has shown that indi-
vidual state variables x; react quite sensitively to mi-
nor parameter changes or corresponding countermea:
sures and that they do leave the sate range — permis-
sible from a user standpoint — rather quickly. To
counteract this undgable behavior, corresponding
internal feedback branches for automatic parameter
adjustment have been provided. These negative feed-
backs correspond in reality with rapid human inter-
ventions after the activation of countermeasures, and
this on underlaid levels, i.e. within the individua
enterprises, households etc.
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Theseinterna parameter adaptations areillustrated in
Figure 2/1, marked by the dashed feedback branches

oty

) Production adjustment

As soon as the sdlling price p drops below the mar-
gina cost price pLimit, this leads to the shutdown of
less profitable production systems, and therefore to
the shifting of the supply curve to the left. This cir-
cumstance is taken into account in Figure 2/1 with a
corresponding increase in the depreciations.

f)  Wage adjustment
As soon as the target liquidity limit for the Sector |
"Enterprises’ is dropped down to

~(I ~(1
C(') _C(Di)qjoml,Target <0

a negative wage tariff adjustment T becomes active.
This kind of wage adjustment already takes place in
practice when for nominal consideration the annual
wage increase At is lower than the inflation rate
M -

Due to the reduction in the standard of living, the
companies of the economic area concerned become
competitive again. Thisleads, anong other things, to
a reduced outsourcing of wage-intensive orders to
cheap-wage countries.

7 Buying power adjustment
As soon as the liquidity limit for Sector 1V "House-
holds' is dropped down to

IV (Vv
C(Diq))osal _Cl(Diq))osal,Targa <0

the buying power decreases. This leads to a shifting
of the demand-curve to the | eft.

Corresponding internal adaptations also prove neces-
sary for the Sectors |1 "Banks and Insurance Compa-
nies' and Il "Government". A further possibility to

reduce debt burdens C{},¢ is the sale of buildings

and equipment. This additional kind of parameter
adaptation is especially used by the Sector "Govern-
ment", thus e.g. at present in Germany.

4.3 Future-oriented countermeasures, Smulation
scenarios
To examine the implementability and efficiency of

future-oriented countermeasures, extensve simula-
tion studies arerequired.

b) sector ,,households"
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Fig. 4/1: Taxisto bepaid by the industrialized countries for
| further consumption of non-renewable resources

Il co-financing of the developing countries
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a) Already considered countermeasures

As the first step there has been considered, that all
industrialized nations, gathered in the OECD, will do
equally
« on the one hand pay additiona taxes for further
consumption of non-renewabl e resources and this
—as to be seen by Fig. 4/1 — over a certain dura-
tion of ten or fifteen years until a corresponding
new industrial areawill have grown up and
« on the other hand co-finance the underdevel oped
countries and this— asto be seen by Fig. 4/1 too —
- by the households for an unlimited time and
- by the enterprises — again only over a limited
duration of ten to fifteen years — due to compe-
tition-reasons.
These costs to be paid by the sectors “enterprises’
and “households’ to the public authorities for addi-
tional taxis and co-financing will correspondingly be
distributed on behalf of the belonging governments.

As to be seen by the simulation results in Fig. 4/2
“with future-oriented countermeasures’ there do not
occur any transient chaos or even steady-state insta-
bilities within the industrialized nations, when fulfill-
ing the pre-condition of equal participation.

In detail thereisto be seen by Fig. 4/2:

o The additional rates to be paid for the further
consumption of non-renewable resources as well
as the rates for co-financing the underdevel oped
countries leads to a reduction of the real capital
stock of the enterprises, see Fig. 4/2, row 4, a-c
(industrialized nations). The same belongs to the
corresponding sectors ,, Households®.

Therefore these countermeasures can be activated
only for alimited duration, comp. Fig. 4/1.

e The decreasing income of the households in the
industrialized countries leads to a reduced de-
mand. Dueto thisthe production and the turnover
of the enterprises are going — caused by adaption
v —down too, see Fig. 4/2, row 3 and 2, a-C.

o Due to the demand reduction in the industrialized
countries the price would go down to p <0,95.
To avaid this, the supply of the enterprisesis —
caused by adaption o - shrinking within 2006 and
2019, too.

o The enterprises in the industrialized countries do
counteract to this shrinking process with a reduc-
tion of the real wages, caused by adaption B. This
measure as well as a reduction of the total work-
ing hours, comp. Fig. 4/2, row 3, a-c, lead to a

reduction of the wage-costs, see Fig. 4/2, row 2,
a-C.

« In opposite to this aresulting increase of the real
wages in the devel oping countries by about 15%
leads to a greater demand of the households. This
causes an increase of the production and the turn-
over within these poor countries, see Fig. 4/2, row
3e

« In addition the capital stock of the enterprises in
these economic areas will climb up, see Fig. 4/2,
row 4e, combined with an increase of the bel ong-
ing automation degree n, see Fig. 4/2, row 3e.

« Due to the shrinking process of the economiesin
the industrialized countries the exports to the
threshold and developing countries decrease, see
Fig. 4/2, row 1, ac. For equalizing the im-
port/export balance, i.e. for reducing the import
too, import limitations from side of the industrial-
ized countries would be unavoidable if the ex-
port/import will not be regulated itself by flexible
currencies, as shown in Fig. 4/3.

e The returns of the non-renewable resources con-
sumption rates to be paid by the industrialized na-
tions for ten to fifteen years, comp. Fig. 4/1, are
foreseen and used for the development and pro-
duction of more effective equipments in the field
of renewable energies, recycling and environ-
mental-protection.

These additiona, automation-neutral economic
activities will be attached to the part sector “other
branches” and lead due to this to an increase of
the turnover within this part sector. In the same
way the turnover of the production part sector is
declimbing correspondingly, both see Fig. 4/4a.

Due to this circumstance in the industrialized
countries there take place corresponding changes
of the investments as well as of the rea capital
stock from the production part sector towards the
part sector “other branches’, and here to the new
pushed branch “equipments for saving resources
and protecting environment”. The automation de-
gree 1 in this automation neutral part sector re-
mains nearly constant, whereas the automation

degree of the production part sector does grow
more slowly further on, see Fig. 4/4b.

b) Further countermeasures to be considered

To further questions which have to be considered and
investigated by simulations, there are belonging by
others

a) conversion b) conversion C) conversion
US-$to old GM / US-$ to Euro US-$ to baht US-$ to rupees
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Fig. 4/3: Export-/Import as well as capital market dependent currency deviations, , with countermeasures’
each time referred to OECD currency, i.e. US-$ »Without countermeasures'



a) Quotaof orders

Part sectors:

Production
o | |
1980 1990 2000 2010 2020 2030
[year]
Fig. 4/4:

economic area“Rest-OECD”
»With countermeasures’

What does happen when individual industrialized
countries do not participate or take part with varying
intensity? Or what does happen when the production
and resources’ consumption of the threshold coun-
tries are strongly growing?

Besides this to the final problems to be solved there
are belonging

Up to which amount the overall requirements,
stated by top long-term forecasting researchers,
like (von Weizsacker, et al., 1999; Schmidt-
Bleek, 2000; Radermacher, 2002), concerning an
extreme sparing of resources up to a factor ten
within fifty to hundred years seems to be redlis-
able within the next decades? And this

by smoothing the poor-/rich-conflict as far as
possible within the same time scale.

5.  SUMMARY

For achieving a sustainable socio-economic further
evolution of the globalized society the more and
more increasing techno-economic momentum has to
be regarded and this strongly combined with the eco-
logical momentum as well as the demographic mo-
mentum.

Daing this, the influences of the information and
automation technologies as the main motors of pro-
gress have to be taken into account, too.

In this sense a global model concerning the techno-
economic and ecological behavior has been devel-
oped consisting of supranational areas and underlaid
SOCi 0-ecoNomi C Sectors.

For being near to practice the parameter estimation
and model verification has been carried out on the
basis of time-dependent data series, called “meas-
urements’, taken from the world-wide existing statis-
tic data bases.

The obtained agreements between measurements and
simulation results are shown by corresponding time-
curves for the period from 1980 to 2000. In addition
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there is forecasted by smulation the further devel-
opment of the globalized society which seems to be
redistic up to 2030 from the present state of view,
and thisin the basic simulation case. Further on there
has been considered one first smulation case “with
taking future-oriented countermeasures’. Fulfilling
the regarding pre-condition that all indudrialized
countries will support the considered counter-
measures — to be agreed before internationally — there
will occur no transient collapse or even steady-state
instahilities.

On the examination of the implementability and effi-
ciency of further future-oriented countermeasures —
alsoin case of unequal participation of the industrial-
ized nations — there is being worked at present, see
section 4.3.

To the main advantages of the developed global
model there are belonging its functional structure and
due to this the possibility to carry out not only simu-
lation studies but also aimed analytical investiga-
tions, e.g. concerning the occurance of positive feed-
backs or for getting insight on special simulation
results by considering the referring function rela-
tions, documented in block diagrams.

Finally there has to be marked that for the investiga-
tion of the strongly coupled demographic momentum
also a discrete population model was developed and
aready applied to various world socic-economic
areas (Frederking, et al., 2003).
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