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FOREWORD 

During the summer of 1982, Sergei Scherbov (USSR) and 
Hartmut Usbeck (GDR) came to IIASA as members of the Institute's 
Young Scientists Summer Program to work in the former Human 
Settlements and Services Area. Together they produced this 
paper, which uses the multiregional demographic model to 
simulate to the year 2030 six scenarios of population devel- 
opment in the German Democratic Republic. It extends'the 
work of the Migration and Settlement case study for the GDR 
by Mohs (1980) by illustrating how the model can be used as a 
tool for making simulations that are based on changing rates 
of fertility, mortality, and migration. 

Andrei Rogers 
Leader 
Population Program 
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SIMULATION OF MULTIREGIONAL POPULATION 
CHANGE: AN APPLICATION TO THE GERMAN 
DEMOCRATIC REPUBLIC 

1 . INTRODUCTION 

This paper describes the application of the multiregional 
1 population projection simulation package available at IIASA , 

to the German Democratic Republic (GDR). It is a continuation 

of previous work on migration and settlement in the GDR, which 

was one of the comparative studies of recent migration patterns 

and spatial population dynamics in all of IIASA's 17 National 

Member Organization countries (Mohs 1980). In these studies, 

all of which used a common computer program (Willekens and Rogers 

1978), the multiregional population projections were based on 

constant rates of fertility, mortality, and migration. The way 

these three components can be expected to change the population 

distribution, growth, and age composition in the future is impor- 

tant for planning purposes. In this paper six scenarios of 

changes in fertility, mortality, and migration patterns are 

described, and the impact of these changes on regional popula- 

tion development is simulated. 

The study begins with a short description of the methodol- 

ogical background and the main contents of the simulation pack- 

age. In the second section a review is given of the current 

pattern of spatial population development in the GDR. The third 



section deals with the application of the simulation model for 

the GDR, and the paper ends with some conclusions and suggestions 

for further use of the model. 

2. POSSIBILITIES OF THE SIMULATION MODEL COMPUTER PACKAGE 

Recent developments in the field of demography have made 

it possible to study the interregional migrations that take 

place between human settlement systems. A valuable contribution 

to these analyses was made by Rogers (1975), who extended the 

standard demographic life table to include multiregional popu- 

lations. Further elaboration of the multiregional computer 

package for population projections (Willekens and Rogers 1978) 

allowed researchers in each IIASA country to study spatial 

population systems more deeply. 

Computational analyses of the alternatives of population 

growth in the GDR, presented in this paper, were done with the 

help of a simulation model-an extension of the multiregional 

population projection model-which allows for the study of the 

impact of different demographic scenario variables on the pop- 

ulation system, including the impact of international migration. 

Other scenario variables describe regional fertility, mortality, 

and origin-destination migration. 

There are two types of variables in the simulation model. 

With the first, the sets of age-specific fertility, mortality, 

and migration rates can be changed. With the second, only the 

area under the age-specific curve is affected, but the shape 

of the curve remains unchanged. For fertility, then, the gross 

reproduction rate (GRR) is used since it is calculated by sum- 

marizing age-specific rates over all ages, and in the case of 

data given for 5-year age intervals, it is multiplied by 5. 

For mortality and migration the gross death rate and gross 

migration rate (GMR), which are calculated in the same way as 

the GRR, are used. 

Changes in scenario variables may be instantaneous or may 

be introduced as linear functions of time. 



The necessary data for the simulation model are for an 

initial year. These data are very close to those required for 

the projection model but also include the number of in- and 

emigrants by age and region when international migration (an 

open population) is considered. Scenario variables can be 

specified interactively, during the simulation run, as well as 

prepared in advance and saved in a data file. Examples of 

initial data and scenario specifications are presented in the 

Appendix. 

It should be mentioned that the simulation model deals with 

a population not disaggregated by sex; all demographic variables 

such as fertility, mortality, and migration, therefore, take 

the total population into account. In the case of the GDR the 

population system is regarded as being closed. 

3. CURRENT PATTERNS OF SPATIAL POPULATION DEVELOPMENT 

Patterns of spatial population development are closely 

connected with the development of the territorial structure, 

the national economy,, and the population policy of a country. 

In this section only a brief review of this background can be 

given (for further details, see ~udemann and Heinzmann (1978) 

and Mohs (1980)l. The territory of the GDR contains 108,000 km 2 

with about 16.7 million inhabitants. In 1980 the divisions were 

15 administrative districts (Bezirke), including Berlin as the 

capital, with 219 counties (Kreise) and 7,553 communities 

(Gemeinden). The GDR is a highly industrialized and urbanized 

country with more than 75 percent of the population being urban. 

The historical economic development pattern has produced sharp 

regional contrasts between the southern part, which has a high 

level of industrialization and population density, and the more 

agrarian northern part. Under the postwar socialistic condi- 

tions, however, these discrepancies have been reduced. The 

industrialization of the former agrarian regions has affected 

an evident development of material and cultural living condi- 

tions. This industrialization changed the regional population 



d i s t r i b u t i o n ,  p r i m a r i l y  because  of  t h e  growing m i g r a t i o n  f lows  

t o  t h e  new i n d u s t r i a l  c e n t e r s  du r ing  t h e  1950s and 1960s. During 

t h e  1970s,  t h i s  i n t e r r e g i o n a l  m i g r a t i o n  s h i f t e d  t o  s h o r t e r  

d i s t a n c e ,  l o c a l  m i g r a t i o n .  A t  p r e s e n t  t h e  s h a r e  of  m ig ra t i on  

between d i s t r i c t s ,  between c o u n t i e s  w i t h i n  d i s t r i c t s ,  and 

between communities w i t h i n  c o u n t i e s  i s  n e a r l y  t h e  same. 

T h i s  a n a l y s i s  of c u r r e n t  s p a t i a l  p o p u l a t i o n  d i s t r i b u t i o n  

p a t t e r n s  i s  based  on obse rved  1975 c h a r a c t e r i s t i c s .  The d a t a  

w e r e  p rov ided  by t h e  D i r e c t o r a t e  of  S t a t i s t i c s  of t h e  GDR, t h e  

c e n t r a l  s t a t i s t i c a l  bureau  o f  t h e  government,  and a r e  a v a i l a b l e  

a t  IIASA. 

3.1 Regional  Aggregat ion 

The i n i t i a l  d a t a  w e r e  c a l c u l a t e d  f o r  t h e  15 a d m i n i s t r a t i v e  

d i s t r i c t s .  A r e g i o n a l  d a t a  agg rega t i on  was n e c e s s a r y  because  

o f  computing t e c h n i c a l i t i e s ,  p lann ing  c o n s t r a i n t s ,  and compar- 

a b i l i t y  w i t h  t h e  former  m i g r a t i o n  and s e t t l e m e n t  s t u d y  (Mohs 

1980) .  

Thus t h e  15 d i s t r i c t s  w e r e  agg rega t ed  i n t o  f i v e  r e g i o n s ,  

which a r e  a l s o  used by t h e  S t a t e  P lann ing  Commission f o r  long- 

t e r m  p l ann ing .  These a r e :  

1.  The f lorth r e g i o n ,  i n c l u d i n g  t h e  d i s t r i c t s  of  Rostock,  

Schwerin,  and Neubrandenburg 

2 .  B e r l i n ,  c a p i t a l  of t h e  GDR 

3 .  The Southwest  r e g i o n ,  i n c l u d i n g  t h e  d i s t r i c t s  o f  E r f u r t ,  

Gera,  and Suh l  

4 .  The South r e g i o n ,  i n c l u d i n g  t h e  d i s t r i c t s  of  H a l l e ,  

Le ipz ig  , Dresden,  and Karl-Marx-Stadt 

5. The Middle r e g i o n ,  i n c l u d i n g  t h e  d i s t r i c t s  of Magdeburg, 

Potsdam, F r a n k f u r t ,  and Cot tbus  

The North r e g i o n  i s  more a g r i c u l t u r a l  i n  s t r u c t u r e  t h a n  t h e  

o t h e r s ,  a l t hough  some impor t an t  i n d u s t r i a l  c e n t e r s  have developed 

i n  t h e  p a s t .  B e r l i n  w i t h  i t s  su r round ings  and t h e  South r e g i o n  



are agglomeration areas because of their density of population, 

cities, infrastructure, and industry. The Southwest and the 

Middle regions show a mixed economic structure, with the Cottbus 

district being the prime location of energy production in the 

GDR and Hagdeburg, Erfurt, Gera, and Frankfurt being important 

locations of processing industries. 

3.2 Components of Multiregional Population Development 

F e r t i l i t y  

In 1975, the base year of this study, the total population 

of the GDR was about 16,820,000. After a relatively constant 

period of a nearly zero growth rate during the 1960s, the pop- 

ulation of the GDR decreased. The main reason was the decline 

in the fertility rate, brought about by the changing age struc- 

ture of the population, the legalization of abortion in 1972, 

and a broad marketing of contraceptives. The lowest level of 

this development was reached in the middle of the 1970s (Table 

I), a fact that must be considered in this study. 

Table 1. Number of births and total fertility rates (TFR) in 
the GDR during the 1970s. 

Year Births TFR 

SOURCE: Statistical Yearbook of the GDR (1381). 



Since 1976, the total number of births, and with that 

fertility rates, have greatly increased, largely as a result of 

population and social policy measures. The regional differences 

in fertility, especially between the North and South regions, 

have diminished during the last decades (Table 2). The observed 

population characteristics and age-specific rates of the five 

regions in 1975 are shown in Appendixes A1 and A2. The gross 

reproduction rate has the highest level in the Berlin and North 

regions (0.796, 0.794, respectively) and the lowest in the 

South region (0.736). 

Table 2. Fertility changes in the districts of the GDR. 

Total fertility rate 

NORTH 

Rostock 2.854 2.299 1.670 2.039 
Schwerin 2.980 2.321 1'. 650 2.003 
Neubrandenburg 3.175 2.367 1.658 2.072 
Berlin 2.319 1.997 1.554 1.994 

SOUTHWE ST 

Erf urt 
Gera 
Suhl 

SOUTH 

Halle 2.474 2.172 1.464 1.813 
Leipzig 2.325 2.033 1.442 1.800 
Dresden 2.433 2.133 1.618 2.013 
Karl-Marx-Stadt 2.222 1.961 1.416 1.792 

MIDDLE 

Frankfurt 
Cot tbus 
Potsdam 
Magdeburg 

GDR 

SOURCE: Population Statistical Yearbook of the GDR (1966, 1973, 1976), 
Statistical Yearbook of the GDR (1981). 



Figure  1 shows t h e  age - spec i f i c  f e r t i l i t y  r a t e s  f o r  t h e  f i v e  

reg ions .  Above-average va lues  can be seen  f o r  t h e  North r eg ion  

i n  t h e  f i r s t  c h i l d b e a r i n g  age group (15-19 y e a r s )  and a l s o  i n  

t h e  20-24-year age group. B e r l i n ' s  s h i f t  t o  a  h ighe r  age of 

c h i l d b e a r i n g  i s  a l s o  e v i d e n t ,  wi th  t h e  lowes t  va lue  being i n  t h e  

f i r s t  age group and t h e  h i g h e s t  va lues  i n  t h e  second and t h i r d .  

The o t h e r  r eg ions  show a  s i m i l a r  behavior  except  f o r  t h e  South- 

west  r eg ion ,  which has  an above-average va lue  i n  t h e  30-34-year 

age group. 

Mortality 

Aggregate l e v e l s  of m o r t a l i t y  a r e  determined t o  a  h igh  degree  

by t h e  age s t r u c t u r e  of t h e  popula t ion .  The c rude  d e a t h  r a t e s  

have been n e a r l y  s t a b l e  over  t h e  l a s t  two decades (1965, 13.5; 

1970, 1 4 . 1 ;  1980, 1 4 . 2 ) ,  a l though  t h e  age - spec i f i c  r a t e s ,  espe- 

c i a l l y  i n  t h e  lower and middle age groups,  have diminished.  I n  

t h e  GDR one can f i n d  a  very low dea th  r a t e  i n  t h e  0-1-year age 

group, and t h e r e  e x i s t  only  smal l  r e g i o n a l  d i f f e r e n c e s  i n  morta l -  

i t y  l e v e l s  among t h e  f i v e  r eg ions  (Appendix A2) . 
The l i f e  expectancy of t h e  0-1-year age group has  i nc reased  

from 71-74 y e a r s  du r ing  t h e  pe r iod  1960-1975 f o r  females  and from 

66-69 y e a r s  f o r  males. The average f o r  t h e  e n t i r e  GDR popula t ion  

was 71.74 y e a r s  i n  1975 wi th  a  r e g i o n a l  d i f f e r e n t i a t i o n  of  0.7 

yea r s .  The i n c r e a s e  of l i f e  expectancy i s  p r i m a r i l y  a  r e s u l t  of 

t h e  cons ide rab le  d e c l i n e  i n  i n f a n t  m o r t a l i t y  and improved l i v i n g  

c o n d i t i o n s  i n  a l l  r eg ions .  

Migration 

T o t a l  migra t ion  has  dec l ined  markedly du r ing  t h e  l a s t  two 

decades i n  t h e  GDR. F igu re  2  shows t h e  c h a r a c t e r i s t i c  t r e n d s  

of  migra t ion  f lows between d i s t r i c t s  i n  t h e  pe r iod  1953-1972. 

The fo l lowing  d i s t r i c t s  had a  c o n s t a n t  migra t ion  l o s s :  Schwerin 

and Neubrandenburg (North Region) ,  Karl-Marx-Stadt and Hal1.e 

(South Region) ,  and Magdeburg (Middle r e g i o n ) .  On t h e  o t h e r  

hand t h e r e  has  been growth due t o  migra t ion  i n  t h e  Potsdam, 





Figure  2 .  The e v o l u t i o n  of  migra t ion  between t h e  d i s t r i c t s  
of  t h e  GDR ( a l l  persons)  du r ing  t h e  pe r iod  1953- 
1972. Migrat ion t o  B e r l i n  i s  n o t  inc luded  f o r  t h e  
pe r iod  1953-1958. 

SOURCE : Bose ( 1 975, Appendix) . 



F r a n k f u r t ,  and Co t tbus  d i s t r i c t s  (Middle r e g i o n )  and i n  t h e  

Rostock d i s t r i c t  (Nor th  r e g i o n )  a s  w e l l  a s  i n  B e r l i n ,  which ha s  

had t h e  h i g h e s t  m i g r a t i o n  g a i n .  I t  i s  e v i d e n t  t h a t  t h e r e  i s  

no  s t r o n g  r e l a t i o n  between t h e  economic s t r u c t u r e  o f  a  r e g i o n  

and m i g r a t i o n  ba l ance .  Tab le  3 shows m i g r a t i o n  f lows  between 

t h e  f i v e  r e g i o n s  i n  t h e  1975 base  y e a r .  

Table  3 .  Number o f  m ig ran t s  between r e g i o n s  (1975 ) .  

- - 

North B e r l i n  Southwest South Middle A r r i v a l s  

North 0 1 ,021  1,670 5,473 5,511 13,675 
B e r l i n  2,897 0 1 ,790 5,655 9,192 19,534 
Southwest 1,929 592 0 9 ,003 3,210 14,734 
South 4,228 1,647 6,655 0 10,071 22,601 
Middle 6 ,773 4,408 3,375 15,069 0 29,265 

Depar tu res  15,827 7,308 13,490 35,200 27,984 99,809 

I n  1 9 7 5 , B e r l i n ,  t h e  Middle r e g i o n ,  and t h e  Southwest  r e g i o n  

had a  m i g r a t i o n  g a i n ,  whereas t h e  South and t h e  North r e g i o n s  

had a  m i g r a t i o n  l o s s .  The a n a l y s i s  o f  t h e  observed o u t m i g r a t i o n  

r a t e s  w i t h  r e g a r d  t o  t h e  c rude  r a t e s  (Tab le  4 )  and a l s o  t o  t h e  

g r o s s  r a t e s  (Appendix A2) r e f l e c t s  on t h e  one hand t h e  demon- 

s t r a t e d  r e g i o n a l  d i f f e r e n c e s  i n  m i g r a t i o n  f lows  and on t h e  o t h e r  

hand t h e  d i f f e r e n c e s  i n  t h e  g e n e r a l  s p a t i a l  m o b i l i t y  of t h e  

popu l a t i on .  One can f i n d  t h e  h i g h e s t  va lue  i n  t h e  North r e g i o n  

and t h e  l owes t  v a l u e  i n  t h e  South  r e g i o n .  

The age  p r o f i l e  o f  t h e  mig ran t s  i s  s i m i l a r  i n  a l l  r e g i o n s ,  

w i t h  t h e  h i g h e s t  v a l u e s  b e i n g  i n  t h e  15-29-year age  g roups .  Th i s  

i s  mainly  t h e  well-known young f ami ly  m i g r a t i o n  w i t h  c h i l d r e n  

( r e l a t i v e l y  h igh  v a l u e s  i n  t h e  0-4 age  group)  b u t  a l s o  m i g r a t i o n  

because  o f  v o c a t i o n a l  t r a i n i n g  (15-20 y e a r s ) .  



Table 4. Crude rates of outmigration for the five regions, 1975. 

Crude r a t e  of outmigration 

North Ber 1 i n  Southwest South Middle 

North 0. 0.0009 30 0.000660 0.000767 0.001387 
Ber l in  0.001389 0. 0.000 708 0.000793 0.002314 
Southwest 0.000925 0.000539 0. 0.001262 0.000808 
South 0.00202 7 0.001500 0.002631 0. 0.002535 
Middle 0.003248 0.003686 0.001334 0.002112 0. 

Total  0.007589 0.006655 0.005332 0.004934 0.007045 

It should be mentioned that migration between the five 

regions reflects only a small share of the total migration. 

The main migration flows occur inside districts and counties 

and are mainly oriented to the district- and county-towns and 

to other important industrial centers. These short-distance 

flows influence, to an increasing degree the redistribution of 

the population to concentrated areas [for further details see 

Neumann (1978) and Usbeck (1982)l. 

Age S t r u c t u r e  o f  t h e  PopuZa t ion  

As previously mentioned by Mohs (1980), for the GDR analysis 

it was necessary to adjust the age group structure, which is used 

in the official statistics of the GDR, to 5-year age groups. In 

the Statistical Yearbook, the age groups are 0-Ill-3,3-6,6-10, 

10-15,15-18,18-21, and 21-25, followed by the 5-year age groups 

25-30, and so on. These age groups were chosen for economic 

reasons, which are explained by Mohs (1980). A description of 

the adjustment procedure used is contained in Appendix A of that 

study . 
For economic planning,a differentiation of the population 

in the pre-labor force age, labor force age, and post-labor force 

age is important. In the GDR these main age groups are the 

following: 



Pre - l abo r  f o r c e  age  - 0-15 y e a r s  

Labor f o r c e  age - 15-60 y e a r s  ( female )  
15-65 y e a r s  (male)  

Pos t - l abo r  f o r c e  age  - more t h a n  60 o r  65 y e a r s  

Table  5 demons t ra tes  t h e  changes i n  t h e  pe r cen t age  d i s t r i b u -  

t i o n  between t h e s e  age groups  d u r i n g  t h e  l a s t  two decades .  

Tab le  5. Age s t r u c t u r e  o f  t h e  popu l a t i on  o f  t h e  GDR ( i n  p e r c e n t ) .  

P re -  l a b o r  Labor f o r c e  Pos t - l a b o r  
Year f o r c e  age age  f o r c e  age 

SOURCE: S t a t i s t i c a l  Yearbook of t h e  GDR (1981) .  

There was a remarkable  d e c l i n e  i n  t h e  l a b o r  f o r c e  age  d u r i n g  

t h e  1960s. S ince  t h e  middle of  t h e  1 9 7 0 ~ ~  t h e r e  h a s  been an 

i n c r e a s e  i n  t h i s  age  group,  a r e s u l t  of  t h e  h igher -number  of 

peop le  who were born  i n  t h e  second h a l f  o f  t h e  1950s and t h e  

e a r l y  1960s and a r e  now coming i n t o  t h e  l a b o r  f o r c e  age .  T h i s  

development w i l l  r e v e r s e  a f t e r  t h e  mid-1980s. Table  5 r e f l e c t s  

t h e  un favo rab l e  age  s t r u c t u r e  o f  t h e  GDR p o p u l a t i o n  because  o f  

one of  t h e  h i g h e s t  s h a r e s  of  65 y e a r s  and o l d e r  pe r sons  of t h e  

world and a mean age i n  1975 of  37 y e a r s .  

S i g n i f i c a n t  r e g i o n a l  d i f f e r e n c e s  e x i s t  i n  t h e  age  s t r u c t u r e  

o f  t h e  p o p u l a t i o n  (Tab l e  6 ) .  A d e t a i l e d  age  composi t ion  by 

5-year  age groups  i s  g iven  i n  F i g u r e  3 .  



Table 6 .  Age s t r u c t u r e  of t h e  popula t ion  i n  t h e  GDR by reg ion ,  
1975 ( i n  p e r c e n t )  .a 

Region 

Age group T o t a l  North Ber 1 i n  Southwest South Middle 

Mean age 37.03 34.56 37.12 36.69 38.36 36.15 
(years )  

a 
The dev ia t i on  from Table  5 r e s u l t s  from d i f f e r e n t  age group boundaries .  
For t h i s  s tudy ,  t h e  age groups of Table 6 were used. 

The h igh  s h a r e  of t h e  popula t ion  i n  t h e  pos t - labor  f o r c e  

ages and t h e  below-average s h a r e  of t h e  o t h e r  two age groups i n  

t h e  South r eg ion  a r e  p a r t i c u l a r l y  e v i d e n t ,  a c c e n t u a t i n g  t h e  

c o n t r a s t  t h a t  e x i s t s  i n  t h e  North reg ion .  There a r e  d i f f i c u l t  

problems i n  s o l v i n g  t h e  sho r t age  of manpower i n  t h e  h igh ly  

i n d u s t r i a l i z e d  South r e g i o n ,  which has  many employment p o s s i b i l -  

i t i e s .  Mohs (1980) p o i n t s  o u t  t h a t  a  planned produc t ion  p o l i c y  

must be accompanied by a  planned,  temporary inmig ra t ion  of people  

t o  t h e  South. I n  t h e  fo l lowing  s i x  s c e n a r i o s  f e r t i l i t y ,  morta l -  

i t y ,  and mig ra t ion  r a t e  a l t e r n a t i v e s  w i l l  be s imula ted  i n  o r d e r  

t o  show t h e  r e o r i e n t a t i o n  of migra t ion  necessary  t o  change t h e  

p r e s e n t  s i t u a t i o n .  

4 .  MULTIREGIONAL POPULATION PROJECTIONS W I T H  DIFFERENT SCENARIOS 

The p r o j e c t i o n s  c a r r i e d  o u t  i n  t h i s  s tudy  a r e  f o r  55 years-  

1975-2030-for t h e  t o t a l  popu la t ion  of t h e  GDR by age.  (Sex- 

d i s t r i b u t i o n  d a t a  were n o t  a v a i l a b l e . )  
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F i g u r e  3 .  Popu la t i on  age  s t r u c t u r e  of t h e  GDR, 1975.  



4 . 1  Scenar ios  

The fo l lowing  m u l t i r e g i o n a l  popula t ion  p r o j e c t i o n s  a r e  made 

wi th  changing r a t e s  of f e r t i l i t y ,  m o r t a l i t y ,  and migra t ion  f o r  

t h e  t o t a l  GDR popula t ion  and f o r  t h e  f i v e  r eg ions :  

Base run:  

F e r t i l i t y  - s t a b l e  r a t e s  

Mor t a l i t y  - s t a b l e  r a t e s  

Migrat ion - s t a b l e  r a t e s  

Scenar io  1 :  

F e r t i l i t y  - i n c r e a s i n g  r a t e s  u n t i l  1980 and then  s t a b l e  

Mor t a l i t y  - s t a b l e  r a t e s  

Migrat ion - s t a b l e  r a t e s  

Scenar io  2: 

F e r t i l i t y  - s t a b l e  r a t e s  

Mor t a l i t y  - d e c l i n i n g  r a t e s  u n t i l  2030 

Migrat ion - s t a b l e  r a t e s  

Scenar io  3: 

F e r t i l i t y  - s t a b l e  r a t e s  

Mor t a l i t y  - s t a b l e  r a t e s  

Migrat ion - 1 .  d e c l i n i n g  g ros s  migraproduction r a t e s  i n  a l l  
r eg ions  u n t i l  2000 and then  s t a b l e  

2. s t a b l e  i nmig ra t ion  r a t e s  t o  B e r l i n  

Scenar io  4 :  

F e r t i l i t y  - i n c r e a s i n g  r a t e s  u n t i l  1980 and then  s t a b l e  

Mor t a l i t y  - d e c l i n i n g  r a t e s  u n t i l  2000 and then  s t a b l e  

Migration - s t a b l e  r a t e s  

Scenar io  5:  

F e r t i l i t y  - i n c r e a s i n g  r a t e s  u n t i l  1980 and then  s t a b l e  

Mor t a l i t y  - dec reas ing  r a t e s  u n t i l  2030 



Migra t i on  - 1 .  s t a b l e  i n m i g r a t i o n  r a t e s  t o  B e r l i n  u n t i l  
1990 and t h e n  d e c r e a s i n g  r a t e s  

2. i n c r e a s i n g  i n m i g r a t i o n  r a t e s  t o  t h e  South 
r e g i o n  s i n c e  1985 

3. d e c l i n i n g  g r o s s  migraproduc t ion  r a t e s  i n  
a l l  r e g i o n s  u n t i l  2000 and t h e n  s t a b l e  

S c e n a r i o  6 :  

F e r t i l i t y  - i n c r e a s i n g  r a t e s  u n t i l  1980 i n  t h e  Nor th ,  
B e r l i n ,  and Southwest  r e g i o n s ;  i n c r e a s i n g  r a t e s  
u n t i l  1990 i n  t h e  South and Middle r e g i o n s  

M o r t a l i t y  - d e c r e a s i n g  r a t e s  u n t i l  2030 

Migra t ion  - 1.  s t a b l e  i n m i g r a t i o n  r a t e s  t o  B e r l i n  u n t i l  
1990 and t hen  d e c r e a s i n g  r a t e s  

2. i n c r e a s i n g  i n m i g r a t i o n  r a t e s  t o  t h e  South 
r e g i o n  s i n c e  1985 u n t i l  2000 and t h e n  s t a b l e  

3. d e c r e a s i n g  ou tmig ra t i on  r a t e s  from t h e  South  
s i n c e  1985 u n t i l  2000 

4.2 Ana ly s i s  and I n t e r p r e t a t i o n  

I n  t h e  fo l l owing , t he  r e s u l t s  o f  t h e  base  run  and of t h e  

s i x  s c e n a r i o s  w i l l  be ana lyzed  and i n t e r p r e t e d  w i t h  s p e c i a l  

a t t e n t i o n  g iven  t o  p o p u l a t i o n  development u n t i l  t h e  y e a r  2000 

and i n  t h e  second h a l f  of  t h e  p r o j e c t i o n  p e r i o d ,  f ocus ing  on 

t h e  p o p u l a t i o n  development of t h e  ba se  run  and s c e n a r i o s  5  and 6 .  

The r e a s o n s  f o r  t h i s  a r e :  

1.  S t a b l e  r a t e s  ( b a s e  run )  o f  t h e  components of  popula-  

t i o n  change p rov ide  i n s i g h t  i n t o  t h e  c o u r s e  of popula-  

t i o n  development.  

2. S c e n a r i o s  5  and 6 assume c o n s i d e r a b l e  changes  i n  t h e  

m i g r a t i o n  p a t t e r n s  o f  B e r l i n  and t h e  South r e g i o n s .  

Thus p o p u l a t i o n  changes i n  B e r l i n ,  t h e  p r e s e n t  c a p i t a l  

and t h e  main c e n t e r  of  inves tment  a c t i v i t y ,  a s  w e l l  

a s  i n  t h e  South r e g i o n ,  t h e  economic c e n t e r  o f  t h e  

c o u n t r y ,  a r e  of h i g h  p o l i t i c a l  and economic impor tance .  



Base Run 

I n  t h e  b a s e  run  a  development o f  t h e  m u l t i r e g i o n a l  popula-  

t i o n  s t r u c t u r e  o f  t h e  GDR w i t h  1975 s t a b l e  r a t e s  i s  p r o j e c t e d .  

T h i s  p r o j e c t i o n  was a l r e a d y  made by Mohs (1980 ) ,  b u t  u n f o r t u n a t e l y  

i n  h i s  s t u d y  an  i m p o r t a n t  computing e r r o r  was made, which g r e a t l y  

i n f l u e n c e d  t h e  r e s u l t s  of  t h e  long-term p r o j e c t i o n .  There  was 

a  s h i f t  of f e r t i l i t y  r a t e s  i n  t h e  B e r l i n ,  Southwest ,  and South 

r e g i o n s  by one age  group (Mohs 1980:47-49,51).  Because t h i s  

m i s t ake  d i r e c t l y  i n f l u e n c e d  such v a l u e s  a s  t h e  g r o s s  reproduc-  

t i o n  r a t e  and t h e  mean age  of  c h i l d b e a r i n g  a s  w e l l  a s  m i g r a t i o n  

i n  t h e  p o p u l a t i o n  p r o j e c t i o n ,  t h e  base  run  had t o  be r e p e a t e d  

f o r  t h i s  a n a l y s i s .  

I n  m u l t i r e g i o n a l  p o p u l a t i o n  p r o j e c t i o n s  t h a t  u se  s t a b l e  

r a t e s ,  t h e  base  y e a r  s t r u c t u r a l  p a t t e r n s  i n f l u e n c e  t h e  demographic 

development d u r i n g  t h e  whole p r o j e c t i o n  p e r i o d .  The s i t u a t i o n  

i n  1975 i s  d e s c r i b e d  i n  s e c t i o n  3 .  

With t h e  assumpt ion of s t a b l e  r a t e s  t h e  t o t a l  p o p u l a t i o n  

of  t h e  GDR i s  expec t ed  t o  d e c l i n e  by -6.5 p e r c e n t  t o  t h e  y e a r  

2000 and by -24.0 p e r c e n t  t o  t h e  end of  t h e  p r o j e c t i o n  p e r i o d  

(Tab le  7 ) .  According t o  t h i s  development,  t h e  r e g i o n a l  s h a r e s  

o f  t h e  t o t a l  p o p u l a t i o n  w i l l  change i n  t h e  fo l l owing  way (Tab le  8 ) .  

From t h i s  base-run s c e n a r i o  it i s  e v i d e n t  t h a t  B e r l i n  w i l l  

b e  t h e  main "winner"  and t h e  South  r e g i o n  t h e  main " l o s e r "  o f  

t h i s  change.  S ince  t h e  r a t e s  o f  t h e  components o f  change a r e  

s t a b l e ,  t h e  changing age  s t r u c t u r e  w i l l  mainly i n f l u e n c e  t h e  

r e g i o n a l  d i f f e r e n t i a t i o n .  T h i s  i s  r e f l e c t e d  by t h e  p a t t e r n s  of  

b i r t h s  and d e a t h s  d u r i n g  t h e  p r o j e c t i o n  p e r i o d  ( F i g u r e s  4 and 5 ) .  

A f t e r  a  low i n c r e a s e  t o  1985, caused by t h e  h i g h e r  number o f  

pe r sons  i n  t h e  c h i l d b e a r i n g  age  g roups ,  t h e  number o f  b i r t h s  

d e c l i n e s  markedly ,  e s p e c i a l l y  i n  t h e  South r e g i o n .  T h i s  i s  an  
8 

e x p r e s s i o n  of  t h e  h i g h  pe r cen t age  o f  p e r s o n s  i n  t h e  o l d e r  age  

groups .  The o n l y  e x c e p t i o n  is  B e r l i n ,  which h a s  a  n e a r l y  s t a b l e  

number o f  b i r t h s  because  o f  t h e  h i g h  i n m i g r a t i o n  of  younger 

peop l e .  



a, 
(I) 
rd 
Ll 



Table 8 .  Regional s h a r e s  of t h e  t o t a l  popu la t ion ,  1975-2030, 
base run  ( i n  p e r c e n t ) .  

Year North Berlin Southwest South Middle 

The t o t a l  number of dea ths  dec reases  u n t i l  1995 i n  a l l  

r eg ions  because t h e  r a t e s  r e f e r  t o  persons  born i n  t h e  pe r iod  

between t h e  two world wars who s u f f e r e d  h igh  l o s s e s  du r ing  World 

War I1 and t h e r e f o r e  make up age groups t h a t  now have a  minimum 

number of persons .  The fo l lowing  i n c r e a s e  i n  t h e  number of 

d e a t h s ,  a long  wi th  t h e  dec rease  of b i r t h s ,  l e a d s  t o  t h e  f a s t  

popula t ion  d e c l i n e  i n  t h e  second h a l f  of t h e  p r o j e c t i o n  pe r iod .  

I n  t h e  base  r u n ,  t h e  mean age of t h e  t o t a l  GDR popula t ion  

i s  expected t o  i n c r e a s e  by seven y e a r s  by 2030 (1975, 37.03 

yea r s ;  2030, 4 4 - 1 4  y e a r s )  wi th  t h e  lowest  growth being i n  B e r l i n  

(+4 y e a r s ) .  This  h ighe r  mean age w i l l  a l s o  i n f l u e n c e  t h e  volume 

of migra t ion .  There w i l l  be a  dec rease  i n  t h e  t o t a l  number of 

migrants  from about  100,000 (1975) t o  n e a r l y  63,000 (2030) 

(F igure  6 ) .  The dec rease  i s  h i g h e s t  i n  t h e  South r eg ion ,  which 

has  t h e  o l d e s t  popu la t ion ;  ou tmigra t ion  from B e r l i n  t e n d s  t o  be 

s t a b l e .  

The change of p ropor t ions  between t h e  l a b o r  f o r c e  age groups 

and t h e  pre-  and pos t - labor  f o r c e  age groups i s  impor tan t  f o r  

economic planning.  Despi te  t h e  cont inued d e c l i n e  of t o t a l  pop- 

u l a t i o n  t h e  s h a r e  of persons  i n  t h e  l a b o r  f o r c e  age group w i l l  

be i n c r e a s i n g  u n t i l  1995 and then  a  l a r g e  drop w i l l  occur ,  

accord ing  t o  t h e  base  run.  The r e g i o n a l  s h a r e s  of t h e  t h r e e  

main age groups a r e  g iven  i n  Table 9. 



1975 1985 1995 2005 2015 2025 
Year 

' 4 Berl in  

Figure 4. Evolution of total deaths (base run). 
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F i g u ~ e  5 .  Evo lu t i on  of  t o t a l  b i r t h s  ( ba se  r u n ) .  
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Figure 6. Evolution of the number of outmigrants (base run). 



Table  9. Percen tage  of  p o p u l a t i o n  i n  t h e  t h r e e  main age  groups  
by r e g i o n ,  1975-2030, base  run.  

Year 

Region 1975 2000 2030 

NORTH PrA 24.0 17.5  14.2  
LA 62.5 69.9 63.5 
PoA 13.5 12.6 22.3 

BERLIN PrA 21.3 17.7  1 5 . 0  
LA 62.6 71.8 66.7  
PoA 16.1  10.5 18.3 

SOUTH- PrA 21.6 16.8  14 .1  
WEST LA 62.9 69.4 63.9 

P oA 15.5  13 .8  22 .O 

SOUTH PrA 20.0  15.2 12 .7  
LA 62.1  68.9 62.8  
PoA 17.9  15.9  24.5 

MIDDLE PrA 22.4  1 6 . 3  1 3 . 2  
LA 62 .3  70.2 63.6 
PoA 15 .3  13.5 23.2 

TOTAL PrA 21.3 16.2 13.5  
LA 62.4 69.7 63.7  
P oA 16 .3  14 .1  22.8 

- 

PrA - Pre - l abor  f o r c e  a g e  
LA - Labor f o r c e  a g e  

PoA - P o s t - l a b o r  f o r c e  a g e  

The low s h a r e  of  t h e  l a b o r  f o r c e  age  group e s p e c i a l l y  i n  

t h e  h i g h l y  i n d u s t r i a l i z e d  South r e g i o n  w i l l  r e q u i r e  a  changing 

manpower and p o p u l a t i o n  d i s t r i b u t i o n  p o l i c y ,  which shou ld  i n c l u d e  

a  p o l i c y  f o r  improving t h e  r e g i o n a l  c o n d i t i o n s  neces sa ry  f o r  a  

h i g h e r  n a t u r a l  i n c r e a s e .  

The r e s u l t i n g  age  s t r u c t u r e  of  p o p u l a t i o n  f o r  t h e  y e a r  2030 

i f  i l l u s t r a t e d  a s  a  p o p u l a t i o n  pyramid would show a  form s i m i l a r  

t o  a  r e c t a n g l e ,  w i t h  growing p o p u l a t i o n  s h a r e s  connected w i th  

o l d e r  age groups (F igu re s  7-12).  The p r e s e n t  p o p u l a t i o n  d i s t r i -  

b u t i o n  and growth r a t e  i s  mainly r e f l e c t e d  i n  t h e  o l d e r  age  g roups ,  

t h u s  unde r ly ing  t h e  i d e a  t h a t  i f  one p r o j e c t s  t h e  p o p u l a t i o n  wi th  

a  c o n s t a n t  growth r a t e  f o r  a  long  t i m e  p e r i o d  it w i l l  become a  

s t a b l e  p o p u l a t i o n  (Wil lekens  and Rogers 1976) .  















The r e s u l t s  of the  base run a r e  important t o  see  what w i l l  

happen i n  t h e  f u t u r e  i f  the  observed r a t e s  remain s t a b l e .  During 

the  second ha l f  of t h e  1 9 7 0 s ,  however, a  l a r g e  r i s e  i n  t h e  f e r -  

t i l i t y  r a t e  i n  a l l  regions took place;  thus  t h e  pro jec ted  values 

of t h e b a s e r u n  a r e  underestimated. This w i l l  be seen l a t e r  i n  

t h e  comparison of t h e  pro jec ted  and r e a l  values f o r  1980 between 

a l l  scenar ios .  

Scenario I 

Here t h e  assumption i s  t h a t  t h e  r eg iona l  f e r t i l i t y  r a t e s  

w i l l  increase  t o  t h e  average of the  country i n  1980 and then w i l l  

remain cons tant  during t h e  whole p ro jec t ion  period.  There w i l l  

be no change i n  t h e  mor ta l i ty  and migration r a t e s .  The assump- 

t i o n  t h a t  f e r t i l i t y  r a t e s  w i l l  be nea r ly  s t a b l e  a f t e r  t h e  

increase  i n  t h e  second ha l f  of t h e  1 9 7 0 s  i s  a l s o  made i n  t h e  

population p ro jec t ion  of t h e  S t a t e  Planning Commission (Stempell 

and Weber 1978). 

The inc rease  of f e r t i l i t y  r a t e s  l eads  t o  q u i t e  d i f f e r e n t  

r e s u l t s  when compared with t h e  base run. In  Scenario 1 ,  t o  t h e  

year 2 0 0 0  t h e r e  i s  only a  small dec l ine  of t h e  t o t a l  GDR popula- 

t i o n ,  but  i n  t h e  second ha l f  of t h e  p ro jec t ion  period it drops 

t o  a much lower f i g u r e  than i n  t h e  base run (Table 1 0 ) .  This 

sharp  decrease can be explained a l s o  by t h e  changing age s t r u c -  

t u r e  ( see  above).  The reg iona l  d i f f e r e n t i a t i o n  i s  lower, and 

except f o r  t h e  South region ,  a l l  o t k r  regions a r e  expected t o  

have a  populat ion gain u n t i l  2 0 0 0 .  The populat ion gain of Ber l in  

i s  higher  than i n  t h e  base run because of t h e  higher f e r t i l i t y  

r a t e s  and a  higher  number of inmigrants.  

The mean age of populat ion i s  expected t o  inc rease  by about 

t h r e e  years .  The reg iona l  d i f f e rences  sharp ly  d e c l i n e  (Table 

l l ) ,  but  t h e  mean age of B e r l i n ' s  populat ion w i l l  i nc rease  only 

by one year .  Because of t h e  continuous migration ga in ,  t h e  

c a p i t a l  w i l l  have t h e  lowest mean age a t  t h e  end of t h e  projec-  

t i o n  period.  



Table 10. Total population change by region, 1975-2030, Scenario 1 -  

Total population (in thousands) Absolute change (in thousands) Change (in percent) 

Region 1975 2 000 2030 1975-2000 1975-2030 1975-2000 1975-2030 

North 2,085 2,172 2,083 +87 

Berlin 1,098 1,416 1,681 +308 

Southwest 2,530 2,585 2,508 +55 

South 7,135 6,552 5,821 -583 

Middle 3,972 4,083 3,969 +I11 

GDR 16,820 16,809 16,063 -11 -757 -0.1 -4.6 



Table 1 1 .  Mean age of t h e  popula t ion  by r eg ion ,  1975-2030, 
s c e n a r i o  1 .  

Mean age 

Region 1975 2000 2030  

North 34.56  36 .78  39 .72  

Ber 1 i n  37.12 36 .09  38 .08  

Southwest 36.69 37 .59  39 .60  

South 38.36 38 .90  40 .43  

Mid d 1 e 36.15 37.43 39 .78  

T o t a l  37.03 37.83 39 .80  

I n  s p i t e  of a h ighe r  f e r t i l i t y  r a t e ,  t h e  s h a r e  of persons  

i n  t h e  pre - labor  f o r c e  age group is  decreas ing .  A s  i n  t h e  base  

run t h e  percen tage  of persons  i n  t h e  l a b o r  f o r c e  age group i s  

expected t o  i n c r e a s e  u n t i l  t h e  end of t h i s  cen tu ry  and then  a 

l a r g e  drop w i l l  occur .  I n  connect ion wi th  t h i s ,  t h e  s h a r e  of 

t h e  e l d e r l y  popu la t ion  (pos t - labor  f o r c e  ages )  can be expected 

t o  be h ighe r  than  a t  t h e  beginning of t h e  p e r i o d  (Table 1 2 ) .  

Table 12. Percentage of popula t ion  i n  t h e  t h r e e  main age groups 
of t h e  GDR popu la t ion ,  1975-2030, s c e n a r i o  1 .  

-- 

Age group 

Pre- labor  f o r c e  a g e  21.3 1 9 . 4  18 .2  

Labor f o r c e  a g e  62.4  6 7 . 4  63 .6  

Pos t - l a b o r  f o r c e  age  16.3 13 .2  18.2 

Only t h e  v a l u e s  f o r  t h e  South r eg ion  a r e  below average 

i n  t h e  pre-  and l a b o r  f o r c e  ages  and above average i n  t h e  e l d e r l y  

group. 



Scenario 2 

Here a  change of  t h e  g r o s s  d e a t h  r a t e  i s  assumed from 1.3 

(1975) t o  0.9 (2030) and r a t e s  of  f e r t i l i t y  and mig ra t i on  remain 

s t a b l e .  Because of  t h e  s t a b l e  f e r t i l i t y  r a t e s ,  s c e n a r i o  2 

g e n e r a t e s  a  remarkable popu la t i on  l o s s  i n  a l l  r e g i o n s  excep t  

B e r l i n  (Table  1 3 ) .  The lower d e a t h  r a t e s  b r i n g  about  a  sma l l e r  

popu la t i on  l o s s  i n  a l l  r eg ions  t han  i n  t h e  base  run ,  however. 

The expec ted  development causes  an average  s h i f t  of  t h e  mean 

age by n e a r l y  10 y e a r s  and of t h e  l i f e  expectancy by more t han  

5  y e a r s  (Table  1 4 )  . 
The age s t r u c t u r e  of t h e  popu la t i on ,  g iven  i n  F igu re s  7-12 

i n  comparison wi th  t h e  two o t h e r  s c e n a r i o s ,  shows f o r  s c e n a r i o  

2  t h e  lowes t  pe rcen t age  v a l u e s  u n t i l  t h e  age group 45-50 y e a r s  

and t h e  h i g h e s t  v a l u e s  i n  t h e  age groups above 65 y e a r s .  Th is  

r e s u l t s  i n  a  remarkable s h i f t  between t h e  t h r e e  main age groups  

du r ing  t h e  p r o j e c t i o n  p e r i o d  (Table  1 5 ) .  

The r e g i o n a l  d i f f e r e n t i a t i o n  i s  s i m i l a r  t o  t h e  base  run.  

Scenario 3 

I n  t h i s  s c e n a r i o  f e r t i l i t y  and m o r t a l i t y  r a t e s  a r e  expected 

t o  remain s t a b l e ,  a s  w e l l  a s  t h e  i nmig ra t i on  r a t e s  t o  B e r l i n .  

This  i s  based on t h e  assumption t h a t  B e r l i n  w i l l  con t inue  t o  be 

t h e  main c e n t e r  f o r  inves tment  a c t i v i t i e s  i n  t h e  f u t u r e .  On t h e  

o t h e r  hand a  t r e n d  from long d i s t a n c e  mig ra t i on  t o  s h o r t  d i s t a n c e  

m i g r a t i o n  has  been e v i d e n t  i n  t h e  p a s t ,  and it i s  assumed t h a t  

t h i s  tendency w i l l  a l s o  con t inue  i n  t h e  f u t u r e .  Thus t h e  ou t -  

m ig ra t i on  r a t e s  of  a l l  r e g i o n s  a r e  expected t o  d e c l i n e  by 10 

p e r c e n t  u n t i l  t h e  end of t h e  p r o j e c t i o n  pe r iod .  

Because f e r t i l i t y  and m o r t a l i t y  r a t e s  w i l l  remain s t a b l e ,  

s c e n a r i o  3  l e a d s  t o  a  popu la t i on  l o s s  f o r  t h e  whole coun t ry  by 

more t han  4 m i l l i o n  people  u n t i l  2030, a s  i n  t h e  base  run (Table  

1 6 ) .  



Table 13. Total population change by region, 1975-2030, scenario 2. 

Population (in thousands) Absolute change (in thousands) Change (in percent) 

Region 1975 2000 2030 1975-2000 1975-2030 1975-2000 1975-2030 

North 2,085 2,084 1,861 - 1 
Ber 1 in 1,098 1,359 1,476 +261 

Southwest 2,530 2,474 2,197 -56 

South 7,135 6,213 4,941 -922 

Middle 3,972 3,867 3,412 -105 

Total 16,820 15,997 13,888 -823 -2932 -4.9 -17.4 



Table  1 4 .  Mean age of  p o p u l a t i o n / l i f e  expec tancy  by r e g i o n ,  
1975-2030, s c e n a r i o  2 .  

Mean age  L i f e  expectancy 

Region 1975 2000 2030 1975 2000 2030 

North 34.56 38.74 45.65 71.31 73.71 76.87 

B e r l i n  37.12 38.00 43.88 71.13 73.67 7 7.12 

Southwest 36.69 39.74 45.66 71.69 73.98 76.99 

South 38.36 41.41 47.22 72.01 74.18 76.98 

Middle 36.15 39.85 46.58 71.39 73.77 76.91 

T o t a l  37.03 40.14 46.25 71.51 73.86 76.97 

Table  15. Pe r cen t age  of  p o p u l a t i o n  i n  t h e  t h r e e  main age  groups  
o f  t h e  GDR, 1975-2030, s c e n a r i o  2. 

Age group 1975 2000 2030 

Pre - labor  f o r c e  age  21.3 16 .O 12.6 

Labor f o r c e  age 62.4 68.8 59.8 

Pos t - l abor  f o r c e  age  16.3 15.2  27.7 



Table 1 6 .  T o t a l  popula t ion  change by r e g i o n ,  1 9 7 5 - 2 0 3 0 ,  s cena r io  3 .  

T o t a l  p o p u l a t i o n  ( i n  thousands)  Absolute  change ( i n  thousands)  Change ( i n  p e r c e n t )  

Region 1975 2000 2030 1975-2000 1975-2030 19 75-2000 1975-2030 

North 2,085 1,996 1 ,558 -89 

Ber 1 i n  1,098 1,349 1 ,398 +25 1 

Southwest 2,530 2,430 2,022 - 100 

South 7,135 6 ,113 4,582 -1022 

Middle 3,972 3,842 3,235 -130 

T o t a l  16,820 15,730 12,795 -1090 -4025 -6.5 -24.0 



With r e s p e c t  t o  t h e  popula t ion  development of t h e  f i v e  

r eg ions ,  t h e  North r eg ion  has  a  h ighe r  popu la t ion  l o s s  i n  scen- 

a r i o  3 than  i n  t h e  base  run.  With a  g e n e r a l  d e c l i n e  of t h e  out-  

migra t ion  r a t e s  i n  a l l  r eg ions  t h e  n e t  mig ra t ion  balance of  t h e  

North r eg ion  t ends  t o  be worse i n  comparison wi th  t h e  o t h e r  

reg ions .  This  i s  a  r e s u l t  of t h e  h igher  mob i l i t y  of t h e  younger 

popula t ion  of t h e  North r eg ion  than  of t h e  South and Middle 

r eg ions ,  which have an o l d e r  popula t ion  and t h e  s t r o n g e s t  migra- 

t i o n  t i e s  wi th  t h e  North reg ion  (Table  1 7 ) .  

Table 17. Migrat ion f lows between t h e  North, South,  and Middle 
r eg ions ,  1975 and 2030, s c e n a r i o  3 .  

1975 2030 

North South Middle North South Middle 

North - 5,473 5,511 - 2,512 3 17 

South 4,228 - 10,071 2,167 - 5,875 

Middle 6,773 15,069 - 3,572 7,010 - 

Migrat ion change a l s o  i n f l u e n c e s  t h e  r e g i o n a l  d i f f e r e n c e s  

of  t h e  mean age of t h e  popula t ion .  I t  can be seen t h a t  t h e  

h i g h e s t  mean age i n c r e a s e  i s  expected i n  t h e  North r eg ion  and 

t h e  lowest  i n  B e r l i n  (Table  1 8 ) ,  which r e s u l t s  i n  a  more e q u a l  

r e g i o n a l  mean age.  

The composit ion of t h e  t h r e e  main age groups of s c e n a r i o  

3 is  s i m i l a r  t o  t h a t  of t h e  base  run  wi th  a  smal l  s h i f t  t o  t h e  

o l d e r  age groups i n  t h e  North reg ion .  



Table 18. Mean age of t h e  popula t ion  by r eg ion ,  1975-2030, 
s c e n a r i o  3. 

Mean age 

Region 1975 2 000 2030 

North  34.56 38.53 . 44.07 

B e r l i n  37.12 37.47 41.48 

Soutnwe s t 36.69 39.24 43.59 

South  38.36 40.90 45.23 

Middle 36.15 39.24 44.12 

T o t a l  37.03 39.64 44.14 

S c e n a r i o  4 

I n  s c e n a r i o  4 f e r t i l i t y  i s  expected t o  i n c r e a s e  t o  a  

n a t i o n a l  average of 0.95 by 1980 i n  a l l  r eg ions  and t o  be s t a b l e  

i n  t h e  fo l lowing  pe r iod .  I t  should be mentioned t h a t  t h i s  

assumption t a k e s  i n t o  account  t h e  f e r t i l i t y  r a t e  of t h e  South 

r eg ion ,wh ichwas  below t h e  n a t i o n a l  average and those  of t h e  

North and B e r l i n  r e g i o n s ,  which w e r e  above t h e  n a t i o n a l  average.  

Thus t h e  projs.ected va lues  f o r  t h e  South r eg ion  might be over- 

es t imated .  

With r e s p e c t  t o  m o r t a l i t y  a  d e c l i n e  of t h e  g r o s s  dea th  r a t e  

t o  1.0 u n t i l  2000 i s  assumed, wi th  t h e  dea th  r a t e  remaining 

s t a b l e  i n  t h e  second h a l f  of t h e  p r o j e c t i o n  pe r iod .  Migrat ion 

r a t e s  remain s t a b l e  throughout .  

The d e c l i n e  of t h e  d e a t h  r a t e  l e a d s  t o  an i n c r e a s e  of t h e  

average l i f e  expectancy t o  75.4 y e a r s  f o r  t h e  whole country  wi th  

only  low r e g i o n a l  d i f f e r e n c e s .  

According t o  t h i s  s c e n a r i o ,  t h e  GDR w i l l  have a low popu- 

l a t i o n  growth a f t e r  t h e  yea r  1980 t o  a  peak i n  2015 of 17.6 

m i l l i o n  people ,  fo l lowed by a d e c l i n e  wi th  t h e  h ighe r  s h a r e  of 

popula t ion  being i n  t h e  o l d e r  age groups (Table 19) . 



Table 19. Total population change by region , 1975-2030, scenario 4 .  

T o t a l  p o p u l a t i o n  ( i n  thousands)  Absolute  change ( i n  thousands)  Change ( i n  p e r c e n t )  

Region 1975 2000 2030 19 75-2000 1975-2030 1975-2000 1975-2030 

North 2,085 2,232 2,220 +147 

B e r l i n  1 ,098 1 ,458 1 ,794 +360 

Southwest 2,530 2,661 2,656 +131 

South 7,135 6,734 6 ,133 -401 

Middle 3,972 4,202 4,225 +230 

T o t a l  16,820 17,287 17,029 +467 +209 +2.8 +1.2 



I n  s c e n a r i o  4 ,  t h e  South  r e g i o n  shows t h e  lowes t  p o p u l a t i o n  

l o s s  i n  comparison w i t h  a l l  p r ev ious  s c e n a r i o s .  N e v e r t h e l e s s ,  

a l t hough  t h e  f e r t i l i t y  i n c r e a s e  i s  o v e r e s t i m a t e d ,  t h e  p o p u l a t i o n  

l o s s  i s  p r i m a r i l y  a  r e s u l t  o f  t h e  h i g h  n e g a t i v e  m i g r a t i o n  ba l ance  

and t h e  above-average s h a r e  o f  t h e  o l d e r  popu l a t i on .  T h i s  r e s u l t  

emphasizes t h e  n e c e s s i t y  o f  a  change i n  t h e  p o p u l a t i o n  d i s t r i b u -  

t i o n  p o l i c y  t h a t  would b e n e f i t  t h e  South r e g i o n  i n  t h e  f u t u r e .  

On t h e  o t h e r  hand t h e  c a p i t a l  o f  B e r l i n  w i l l  have a  p o p u l a t i o n  

g a i n  by abou t  700,000 peop l e ,  which i s  much.more t han  t h e  p r e s e n t  

p o p u l a t i o n  of  Le ipz ig .  

Although f e r t i l i t y  i s  expec ted  t o  i n c r e a s e ,  t h e  rep lacement  

l e v e l  w i l l  n o t  be reached .  Scena r io  4  l e a d s ,  t o g e t h e r  w i t h  a  

h i g h e r  l i f e  expec tancy  (75.4 y e a r s ) ,  t o  an  i n c r e a s e  o f  t h e  mean 

age  b u t  a t  a  lower pace  t h a n  i n  t h e  p r e v i o u s  s c e n a r i o s .  The 

r e g i o n a l  d i f f e r e n c e s  a r e  expec ted  t o  d imin i sh  (Tab le  2 0 ) .  

Tab le  20. Mean age  o f  t h e  p o p u l a t i o n  by r e g i o n ,  1975-2030, 
s c e n a r i o  4 .  

Mean age 
- - - 

Region 19 75 2000 2030 

North 34.56 37.62 41.42 

Ber 1 i n  37.12 36.99 39.86 

Southwest 36.69 38.50 41.15 

South 38.36 39.75 41.83 

Middle 36.15 38.32 41.45 

T o t a l  

The p e r c e n t a g e s  o f  t h e  t h r e e  main age  groups  up t o  2030 a r e  

g iven  i n  Tab le  21. Although t h e  f e r t i l i t y  r a t e  w i l l  be much 

h i g h e r  i n  2030 t h a n  i n  1975, a  con t inuous  d e c r e a s e  o f  t h e  s h a r e  

o f  c h i l d r e n  w i l l  t a k e  p l a c e  i n  a l l  r e g i o n s .  The p r i n c i p a l  evo l -  

u t i o n  o f  t h e  two o t h e r  age  groups  i s  s i m i l a r  t o  t h e  p r e v i o u s  

s c e n a r i o .  



Table 21 .  Percentage of population in the three main age groups 
of the GDR, 1975-2030,  scenario 4 .  

Age g r o u p  19  75 2000 2030 

P r e - l a b o r  f o r c e  a g e  2 1 . 3  1 9 . 0  1 7 . 4  

Labo r  f o r c e  a g e  6 2 . 4  6 6 . 0  6 1 . 1  

P o s t - l a b o r  f o r c e  a g e  1 6 . 3  1 5 . 0  21 .5  

Scenario 5 

Scenario 5 includes changes in all components. The fertil- 

ity rate is expected to increase by 20 percent until 1980  and 

tends to be stable beyond that year. This assumption excludes 

the overestimation of the natural growth in regions with below- 

average fertility rates (South region). The death rate will 

decrease in the same way as in scenario 2.  

'With regard to migration the gross inmigration rates to 

Berlin are expected to be stable until 1990  and then will decline 

by 2 0  percent from all regions until 2030 .  To diminish the 

population loss of the South, a 2 0  percent inmigration rate to 

this region from 1985  to 2030  is assumed. In accordance with 

the change from long-distance to short-distance migration, a 2 0  

percent decline of the gross migraproduction rate can be expected 

in the large regions by 2030 .  For Berlin the GMR is expected to 

be stable, because Berlin has strong interrelations with its 

hinterland, and the suburbanization process, which can actually 

be observed in its initial stage, might continue in the future. 

The total population development shows nearly zero growth 

until 2 0 1 5  and then a decline (Figure 13). This decline results 

above all from the high number of persons in the oldest age 

groups, who were born in the two post-war decades. In this 

scenario the total population loss is higher than in scenario 

4 because here the regional differentiation of natural increase 

was taken into account. 



Figure 13. Development of the GDR population, 1975-2030, 
scenario 5. 

A 

The assumed change of migration patterns leads to a differ- 

ent population development of the regions (Table 22). Although 

an inmigration increase to the South region is assumed, a con- 

siderable population loss for this region is evident. It is 

higher than in scenario 4 with its stable migration rates. The 

main reason for this is the overestimation of fertility in this 

region in scenario 4. The changing migration patterns are 

illustrated in Figure 14. Although inmigration to the South 

region shows a continuous increase, it does not outweigh out- 

migrat.ion until 2020. In addition, natural increase never is 

positive during the entire projection period. 
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The migration gain of Berlin is expected to decrease con- 

tinuously. At the end of the period it becomes smaller than the 

gain of the South region. Along with the favorable inmigration 

to the South region, scenario 5 projects a less favorable migra- 

tion balance in all other regions. Nevertheless, the total 

population development of Berlin is positive because of natural 

increase. This holds true especially for the North region with 

its continuous negative net migration balance. 

-- 

-- 
1 

1 1 I I I I * 
1975 1985 1995 2005 2015 2025 year 





F i g u r e  1 4 .  Change o f  n e t  m i g r a t i o n  b a l a n c e  by r e g i o n ,  1975-  
2030, s c e n a r i o  5 .  



The r e g i o n a l  p o p u l a t i o n  development i n  s c e n a r i o  5  w i l l  l e a d  

t o  a n  i n c r e a s e  of  t h e  mean age  of  p o p u l a t i o n  t o  42.7 y e a r s  on 

t h e  ave r age ,  w i t h  t h e  h i g h e s t  v a l u e  be ing  i n  t h e  South  r e g i o n  

(43.8 y e a r s )  and t h e  l owes t  i n  B e r l i n  (40 .8 )  . 
From t h e s e  r e s u l t s  t h e  fo l l owing  conc lu s ions  can be drawn: 

1. The assumed i n c r e a s e  o f  i n m i g r a t i o n  t o  t h e  South r e g i o n  

l e a d s  t o  a  p o s i t i v e  n e t  m i g r a t i o n  ba l ance  beg inn ing  

i n  2020. A c o n s i d e r a b l e  change i n  t h e  S o u t h ' s  l a b o r  

f o r c e  age  group r e q u i r e s  a  more e x t e n s i v e  r e d i s t r i b u -  

t i o n  of t h e  p o p u l a t i o n  a t  an  e a r l i e r  s t a g e .  

2. The n a t u r a l  i n c r e a s e  of  t h e  p o p u l a t i o n  i n  t h e  South  

r e g i o n  ha s  t o  be improved. Th i s  can be accomplished 

by h i g h e r  i nves tmen t s  i n  i n f r a s t r u c t u r a l  s e c t o r s ,  which 

f u r t h e r  improve l i v i n g  c o n d i t i o n s  and s u p p o r t  an i n c r e a s e  

i n  t h e  f e r t i l i t y  r a t e .  

Scenario 6 

Based on t h e  c o n c l u s i o n s  o f  s c e n a r i o  5 ,  t h e  s p e c i a l  aim of  

t h i s  s c e n a r i o  i s  t o  d e c r e a s e  t h e  p o p u l a t i o n  l o s s  of t h e  South  

r e g i o n .  The re fo r e  it i s  assumed t h a t  b e s i d e s  t h e  g e n e r a l  growth 

of t h e  f e r t i l i t y  r a t e s  u n t i l  1980, a  f u r t h e r  growth w i l l  o ccu r  

i n  t h e  South  and Middle r e g i o n s ,  t h o s e  w i t h  t h e  l owes t  f e r t i l i t y  

r a t e s ,  t o  e q u a l i z e  t h e  r e g i o n a l  f e r t i l i t y  r a t e s  u n t i l  1990. The 

s ane  assumpt ion f o r  m o r t a l i t y  i s  used a s  i n  s c e n a r i o  5 .  To 

improve t h e  m i g r a t i o n  ba l ance  o f  t h e  South  r e g i o n ,  t h e  inmigra-  

t i o n  r a t e s  t o  t h e  South  from a l l  r e g i o n s  shou ld  i n c r e a s e  by 30 

p e r c e n t  from 1985 t o  2000 and t h e n  remain s t a b l e .  On t h e  o t h e r  

hand t h e  o u t m i g r a t i o n  r a t e s  from t h e  South shou ld  d e c r e a s e  by 

20 p e r c e n t  d u r i n g  t h e  same p e r i o d .  

From Tab le  23 it can be seen  t h a t  t h e  p o p u l a t i o n  l o s s  o f  

t h e  South r e g i o n  i s  compara t ive ly  lower i n  s c e n a r i o  6 t h a n  i n  

a l l  o t h e r  s c e n a r i o s .  Neve r the l e s s  t h e  d e c r e a s e  of  t h e  t o t a l  

p o p u l a t i o n  o f  t h e  GDR i s  a  r e s u l t  o f  t h e  p o p u l a t i o n  l o s s  of  t h e  

South  r e g i o n ,  because  a l l  o t h e r  r e g i o n s  r e g i s t e r  a  p o p u l a t i o n  

g a i n .  



Table 2 3 .  T o t a l  popula t ion  change by r eg ion ,  1 9 7 5 - 2 0 3 0 ,  s c e n a r i o  6 .  

T o t a l  p o p u l a t i o n  ( i n  thousands)  Absolute  change ( i n  thousands)  Change ( i n  p e r c e n t )  

Region 1975 2000 2030 1975-2000 1975-2030 1975-2000 1975-2030 

North 2,085 2,191 2,177 + l o 6  

Be r 1 i n  1 ,098 1 ,421 1 ,663 +323 

Southwest 2,530 2,591 2,530 +61 

South 7,135 6,568 6,209 -567 

Middle 3,972 4,079 4,018 + l o 7  

GDR 16,820 16,851 16,597 +31 -223 +O. 2 -1.4 



The p o p u l a t i o n  l o s s  o f  t h e  South r e g i o n  i s  a  r e s u l t  o f  bo th  

a  long-term n e g a t i v e  m i g r a t i o n  ba l ance  and n e g a t i v e  n a t u r a l  

i n c r e a s e  r a t e s .  Desp i t e  a  c o n s i d e r a b l e  i n c r e a s e  i n  i n m i g r a t i o n  

r a t e s  and a  d e c r e a s e  i n  o u t m i g r a t i o n  r a t e s  assumed i n  s c e n a r i o  

6  f o r  t h e  South  r e g i o n ,  a  p o s i t i v e  m i g r a t i o n  ba l ance  w i l l  n o t  

appear  u n t i l  t h e  end o f  t h e  p r o j e c t i o n  p e r i o d  ( F i g u r e  1 5 ) .  The 

n a t u a l  i n c r e a s e  w i l l  be n e g a t i v e  du r ing  t h e  whole p r o j e c t i o n  

p e r i o d  d e s p i t e  t h e  i n i t i a l  i n c r e a s i n g  f e r t i l i t y  r a t e s  (F igu re  

16) . 2  On t h e  c o n t r a r y ,  t h e  B e r l i n  r e g i o n  h a s  a  p o s i t i v e  migra- 

t i o n  ba l ance  u n t i l  2030 and a  s u b s t a n t i a l l y  f a v o r a b l e  n a t u r a l  

i n c r e a s e  r a t e  ( F i g u r e  17) . 
The i n c r e a s e  i n  t h e  mean age  of  t h e  p o p u l a t i o n  i s  somewhat 

s m a l l e r  t h a n  i n  s c e n a r i o  5 ,  which ha s  more e q u a l i t y  between 

r e g i o n s  (Tab le  2 4 ) .  The f a s t  i n c r e a s e  o f  t h e  mean age  i n  t h e  

second h a l f  o f  t h e  p r o j e c t i o n  p e r i o d  i s  connected  w i t h  t h e  

changing age  s t r u c t u r e  o f  t h e  p o p u l a t i o n .  The post-war baby 

boom ( t h o s e  born b e f o r e  1 9 6 5 ) ,  w i l l  come i n t o  t h e  pos t - l abo r  

f o r c e  age  group i n  2030. T h i s  l a r g e  b i r t h  c o h o r t  r e f l e c t s  t h e  

changing p r o p o r t i o n s  o f  t h e  t h r e e  main age  groups  (Tab l e  2 5 ) .  

The s h a r e  o f  p e r s o n s  i n  t h e  l a b o r  f o r c e  ages  i s  g r e a t e s t  

between 1985 and 1995. The Middle r e g i o n  h a s  t h e  l e a s t  percen-  

t a g e  o f  t h i s  main age  group because  o f  i t s  s t r o n g  m i g r a t i o n  

connec t i ons  t o  B e r l i n  and t h e  South  r e g i o n ,  whose i n m i g r a t i o n  

r a t e s  a r e  growing i n  t h i s  s c e n a r i o .  I n  g e n e r a l  t h e  change i s  

s i m i l a r  t o  most o f  t h e  o t h e r  s c e n a r i o s .  

With r e s p e c t  t o  t h e  main aim of  s c e n a r i o  6 ,  t h e  improvement 

o f  p o p u l a t i o n  development e s p e c i a l l y  i n  t h e  South  r e g i o n ,  t h e  

fo l l owing  c o n c l u s i o n  can  be drawn: 

By i n c r e a s i n g  t h e  f e r t i l i t y  r a t e  and c o n s i d e r a b l y  r e o r i e n -  

t i n g  m i g r a t i o n  f lows  t o  b e n e f i t  t h e  South  r e g i o n ,  a  lower pop- 

u l a t i o n  l o s s  o f  t h i s  r e g i o n  can be reached  i n  comparison w i t h  

t h e  p r e v i o u s  s c e n a r i o s .  But s i n c e  t h e  p o p u l a t i o n  l o s s  amounts 

t o  more t h a n  900,000 pe r sons  b e f o r e  2030, a  s t r o n g e r  p o p u l a t i o n  

r e d i s t r i b u t i o n  p o l i c y  would be nece s sa ry  t o  s o l v e  t h e  l a b o r  

f o r c e  problem i n  t h e  f u t u r e .  T h i s  seems t o  be  p o s s i b l e  from 
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Figure  17 .  B i r t h s  and dea ths  i n  t h e  B e r l i n  r eg ion ,  1975-2030 
( i n  thousand p e r s o n s ) ,  s c e n a r i o  6 .  



Table 24. Mean age of population by region, 1975-2030, 
scenario 6. 

Mean age 

Region 1975 2000 2030 

North 34.56 37.32 42.11 

Ber 1 in 37.12 36.68 40.80 

Southwest 36.69 38.36 42.32 

South 38.36 39.82 42.56 

Middle 36.15 38.35 42.75 

GDR 37.03 38.65 42.33 

the pure demographic/geographic point of view, because all other 

regions, especially Berlin, have an increasing population and 

a more favorable age structure (except the Middle region at the 

end of the period). It is urgent that this problem be solved, 

because despite a high percentage share of the labor force in 

the year 2000 the total number of persons in this age group 

will be continuously decreasing from 4.4 million (1975) to 4.3 

million (2000) and 3.7 million (2030). The chances of increasing 

fertility above the projected level seem smaller than reorienting 

the migration flows to the benefit of the South region, more so 

even than assumed in this scenario. Such a policy is connected 

with many economic, environmental, and individual problems of 

the migrantsthatare too numerous to be discussed in this paper. 

That a planned economy has all possibilities for such a policy 

has been demonstrated in the GDR in the past by many examples 

(see Mohs 1980). 

General Assessment of the Scenarios and Their Results 

The base run and the six scenarios treated in this paper 

are based on different changes in the components of population 

development, i.e., fertility, mortality, and migration. The 
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observed i n i t i a l  d a t a  a r e  from 1975 and f o r  a  f i r s t  assessment 

of a l l  s c e n a r i o  r e s u l t s  it i s  p o s s i b l e  t o  compare t h e  p r o j e c t e d  

v a l u e s  f o r  1980 wi th  observed d a t a  f o r  t h i s  t i m e  (Table 2 6 ) .  

I t  i s  e v i d e n t  t h a t  t h e  p r o j e c t e d  va lues  of  s c e n a r i o s  1 ,  5 ,  

and 6  have t h e  b e s t  f i t  wi th  t h e  observed v a l u e s  both  f o r  t h e  

whole count ry  and f o r  t h e  reg ions .  I n  t h e  base  run  and s c e n a r i o s  

2 and 3  an underes t imat ion  can be observed,  because they  d e a l  

wi th  t h e  low f e r t i l i t y  r a t e s  of 1975 over  t h e  whole pe r iod .  On 

t h e  o t h e r  hand s c e n a r i o  4 shows an ove re s t ima t ion ,  because 

f e r t i l i t y  i s  expected t o  i n c r e a s e  t o  a  u n i t  l e v e l  of 0.95 i n  

1985, which i s  t r u e  f o r  t h e  North and B e r l i n  r eg ions  b u t  i s  t o o  

high f o r  t h e  o t h e r  r eg ions .  

Comparison wi th  t h e  v a l u e s  f o r  1980 shows t h a t  t h e  l a s t  two 

s c e n a r i o s  and t h e  base  run  g ive  t h e  c l o s e s t  f i t  t o  p o s s i b l e  

development under unchanged cond i t i ons .  This  has  been done i n  

t h e  prev ious  s e c t i o n s .  

I n  a l l  s c e n a r i o s  t h a t  assume i n c r e a s i n g  f e r t i l i t y  r a t e s ,  

t h e s e  r a t e s  remained s t a b l e  a f t e r  1980 (except  i n  t h e  c a s e  of 

t h e  Middle and South r e g i o n s ) .  This  assumption was a l s o  made 

i n  t h e  popu la t ion  p r o j e c t i o n  by t h e  S t a t e  Planning Commission. 

Note t h a t  c u r r e n t l y  t h e  GDR popu la t ion  does n o t  r each  t h e  r ep l ace -  

ment l e v e l ,  which i s  t r u e  f o r  most of t h e  developed c o u n t r i e s .  

On t h e  o t h e r  hand i n  some s c e n a r i o s  t h e  dea th  r a t e s  a r e  

expected t o  dec rease  t o  a  l e v e l  t h a t  l e a d s  t o  a  l i f e  expectancy 

a t  b i r t h  of 75-77 y e a r s  i n  2030, a  r e s u l t  of t h e  improvement 

of h e a l t h  c a r e  and o t h e r  l i v i n g  c o n d i t i o n s  which i s  a  g e n e r a l  

aim of t h e  s o c i a l i s t  s o c i e t y .  I t  was a l r e a d y  mentioned t h a t  t h e  

GDR belongs t o  t h e  group of c o u n t r i e s  having an extremely low 

i n f a n t  m o r t a l i t y  r a t e  and smal l  r e g i o n a l  d i f f e r e n c e s  i n  dea th  

r a t e s .  

With r ega rd  t o  mig ra t ion  assumed t h a t :  

1 .  B e r l i n  w i l l  be an impor tan t  l o c a t i o n  f o r  investment  

a c t i v i t i e s  i n  t h e  f u t u r e ,  a t  l e a s t  u n t i l  1990, which 

i s  a l s o  i n  accordance wi th  t h e  government program. 



'3 d  
a d o  
0 1 .rl 
a u u  

(d 
a Q) *rl 
a m >  
u a Q )  
C ) a a  
Q) 

m 
43 

O* "o 
I n .  



This is connected with a further attraction of migrants 

from all regions and is expressed by its growing pop- 

ulation in all scenarios. 

2. The existing lack of labor force age groups, above all 

in the highly developed South region, requires measures 

for both an increase of the fertility rate, at least 

to the present national average (scenario 6), and a 

reorientation of the actual migration flows to the South 

region. The results of scenarios 5 and 6 show that the 

measures have to be much stronger than assumed here, 

to reach an essential change until the end of this 

century. 

3. In accordance with recent migration patterns, in gen- 

eral a further decrease of migration flows can be 

expected between the large five regions. This results 

from a tendency to short-distance migration and also 

from the changing age structure of the population, 

whichhas a decreasing number of persons in the high 

mobility age groups. 

In this paper the simulation package of multiregional 

population projections, available at IIASA, is applied to pop- 

ulation projections of the five large regions of the GDR, which 

are the regions used for long-term territorial planning. 

Information about future population development and regional 

distribution tendencies are essential for adequate planning. 

In this sense multiregional population projections with different 

scenarios maycontribute tothe improvement ofplanning proposals. The 

possibility of changing demographic rates greatly improves the 

multiregional population projections that use only stable rates, 

which were the ones applied in all comparative studies of the 

NMOS. In the same way possible different territorial and 

economic strategies that influence regional population distribu- 

tions, age structures, and growth can be studied. 



T h i s  pape r  g i v e s  t h e  ' r e s u l t s  f o r  a  p r o j e c t i o n  w i th  s t a b l e  

r a t e s  a s  w e l l  a s  w i t h  changed r a t e s .  I n  n e a r l y  a l l  s c e n a r i o s  

t h e  t o t a l  p o p u l a t i o n  o f  t h e  GDR i s  expec t ed  t o  d e c l i n e .  The 

main r e a s o n  f o r  t h i s  i s  t h a t  t h e  coun t ry  does  n o t  r e a c h  t h e  

rep lacement  l e v e l ,  d e s p i t e  t h e  h igh  i n c r e a s e  o f  t h e  f e r t i l i t y  

r a t e  i n  t h e  second h a l f  of  t h e  1970s. A f u r t h e r  s c e n a r i o  cou ld  

d e a l  w i t h  a  c o n s i d e r a b l e  i n c r e a s e  o f  f e r t i l i t y .  

I t  cou ld  be shown t h a t  t h e  main c o n t r i b u t o r  t o  t h e  popula-  

t i o n  l o s s  o f  t h e  c o u n t r y  would be t h e  dense ly  popu l a t ed  South 

r e g i o n  w i t h  i t s  con t i nuous  n e g a t i v e  n a t u r a l  i n c r e a s e  r a t e  and 

i t s  high m i g r a t i o n  l o s s .  The problems o f  t h i s  r e g i o n  and pos- 

s i b l e  changes a r e  d i s c u s s e d  i n  s e v e r a l  s c e n a r i o s .  

I n  f u t u r e  work it w i l l  be n e c e s s a r y  t o  s t u d y  changing 

m i g r a t i o n  p a t t e r n s  w i t h i n  l a r g e  r e g i o n s ,  because  two- th i rd s  o f  

a l l  m i g r a t i o n s  o c c u r  w i t h i n  t h e  d i s t r i c t s .  They have a  g r e a t  

i n f l u e n c e  on p o p u l a t i o n  r e d i s t r i b u t i o n  between d i f f e r e n t  s e t t l e m e n t -  

s i z e  groups .  The main problem of  t h i s  t a s k  i s  t h e  a v a i l a b i l i t y  

o f  d e t a i l e d  s t a t i s t i c a l  d a t a  ( f o r  i n s t a n c e ,  t h e  d i f f e r e n t i a t i o n  

by a g e  g roups)  f o r  s m a l l  r e g i o n a l  u n i t s .  

The s i m u l a t i o n  model used i n  t h i s  paper  i s  an  impor t an t  

t o o l  t o  s t u d y  a  m u l t i r e g i o n a l  p o p u l a t i o n  system. Few s u g g e s t i o n s  

can  be made i n  o r d e r  t o  improve t h e  model. The f i r s t  one i s  t h a t  

t h e r e  shou ld  be a n  o p t i o n  t o  d e a l  w i t h  b o t h  s e x e s  s imu l t aneous ly .  

The second one i s  t h a t  t h e  v a r i a b l e  g r o s s  d e a t h  r a t e  shou ld  n o t  

be t aken  a s  a  s c e n a r i o  v a r i a b l e .  That  i s  because  t h e  GDR i s  

much more a f f e c t e d  by d e a t h  r a t e s  i n  o l d e r  age  groups  t h a n  i n  

younger ones .  The re fo r e  it would be b e t t e r  t o  u s e  a n o t h e r  

s c e n a r i o  v a r i a b l e  i n s t e a d  of  growth d e a t h  r a t e s ,  such  a s ,  f o r  

example, l i f e  expec tancy .  
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APPENDIX Al: OBSERVED POPULATION 
CHARACTERISTICS ( 1975) 





r e g i o n  S o u t h u e s  ----------------- 
ago p o p u l a t i o n  b i r t h s  d e a t h s  m i g r a t i o n  f r o m  S o u t h r e s  t o  

N o r t h  B e r l i n  . S o u t h u e s  South  M i d d l e  

5 8 3 .  1 6 2 .  1 5 5 .  0 .  6 7 5 .  3 3 4 .  
72 .  1 2 5 .  1 2 3 .  0.  530 .  263 .  
7 5 .  97.  6 7 .  0.  383 .  1 8 0 .  

1 5 7 .  2 2 7 .  23? .  0. 8 7 4 .  4 6 1 .  
1 8 7 .  4 4 6 .  459 .  0. 1 7 1 8 .  906 .  
1 1  3. 220 .  331 .  0 .  875 .  435.  
221.  1 3 5 .  1 4 6 .  0. 503 .  25 2.  
3 3 0 .  87.  8 8 .  0. 303 .  1 5 5 .  
421 .  43.  51.  0. 1 9 5 .  99.  
514.  2  8.  49 .  0.  1 4 6 .  6 7 .  
8 4 4 .  23 .  21.  0.  8 5  42 .  
8 8 9 .  1 0 .  8 .  0. 36 .  22. 

2407 .  20. 1 9 .  0. 7 2 .  36.  
4 3 6 0 .  1 5 .  1C. 0 .  82 .  3  9.  
6 3 2 5 .  1 2 .  8. 0. 6 0 .  28. 

1 7 4 4 6 .  17 .  22. 0. 1 1 3 .  56. 

t o t a l  2 5 2 9 8 0 5 .  2 8 6 7 5 .  

r e g i o n  S o u t h  ----------------- 
ago p o p u l a t i o n  b i r t h s  doa t hs m i g r a t i o n  f rom S o u t h  t o  

N o r t h  B o r l i n  Southwes S o u t h  M i d d l e  



r e g i o n  M i d d l e  ----------------- 
age p o p u l a t i o n  b i r t h s  

0 232943. 
5 293763.  

1 0  361577.  
1 5  327065.  
20 324810. 
25 2 1 9 t 4 6 .  
3 0  256253. 
35 324e14.  
4 0  260360. 
45 229616.  
5 0  195077.  
55 135637.  
6 0  199906 .  
6 5  215e71.  
70  180240 .  
75 211208.  

t o t a l  3972041.  

dea ths  m i g r a t i o n  from M i d d l e  t o  
N o r t h  B e r l i n  Southmes South M i d d l e  

856. 
647. 
532. 

ZOOC. 
1357.  
1185. 

757. 
568. 
315. 

215. 
806. 
547. 
368. 
220. 
153.  
1 CO. 

57. 
4 0. 
18. 
35. 
28. 
32. 
60. 



APPENDIX A2: AGE-SPECIFIC RATES (1975) 
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S o u t h r o s  -------- 
a g o  f e r t i l i t y  m o r t a l i t y  m i g r a t i o n  f rom Southwe¶ t o  

N o r t h  B e r l i n  S o u t h r e s  S o u t h  M i d d l e  a b r o a d  

0 
5 

1 0  
1 5  
2 0  
2  5  
3  0  
3 5  
4  0  
4  5  
5 0  
5  5  
6  0  
6  5  
7  0  
7  5 

t o t a l  

S o u t h  -------- 
ago f e r t i l i t y  m o r t a l i t y  m i g r a t i o n  f rom South  t o  

N o r t h  B e r l i n  S o u t h u e s  

0.001 5 1 6  0.001 331 Om002345 
0 .000932  0.000816 0.001445 
0.000500 C.000539 0.000998 
0.001567 0.001612 0.002586 
0.002177 0.002129 0.0036.?5 
0 .001783  0 .007472  0.00291 1 
0 . 0 0 0 9 t 3  0 .001139  0.001517 
0 .000498  0.000610 0 .000833  
0 .000419  0.000346 0.000653 
0 .000283  0.000249 0.000435 
0 .000189  0 .000149  0.090325 
0.0001 24  0.0001 81 0.000230 
0 .000170  0.000119 0.030248 
0.000123 0.000085 0.000233 
0 . 0 0 0 1 5 3  ' 0 . 0 0 0 1 2 5  0 .000243  
0.0001 51 0.0001 86 0.090406 

S o u t h  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

M i d d l e  a b r o a d  

t o t a l  0.735899 1.266013 0 .053229  0.060438 0.095623 0 .  0 .160339  0 .  



u 
4 m N r m W O U C % O 0 0 r 0 0 0 0  b 
5. b O + r b O . m U r W m - Y 4 r W W  r 

c ~ ~ u r r n o & ~ o . m m m ~ m b  r 
E +  ~ N ~ O - ~ ~ N ~ ~ O O O O O O O  m 
om-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  e 
L L  O O O O O O O O O O O O O O O O  r 

h Q O + 0 O V l C % r t O t n V l W C h W O r  e + O b o l n m P  O u N m m m 4 4 O m  a 
rl ~ - ~ 4 C 0 0 U ~ O r O ? O u 0 0 r l  n 
+ m O O O r O r r N U 0 C % W C % - S O  e 
0 0 0 U O 0 0 0 U 0 0 0 0 r N m r l  Vl 
+ O O O O O O O O O O O O O O O r  Vl . . . . . . . . . . . . . . . . .  L 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  r 
I E 



APPENDIX A3: MULTIREGIONAL POPULATION 
PROJECTIONS (BASE RUN) 



y e a r  1 9 7 5  

p o p u l a t i o n  - - - - -  

t o t a l  16520250. 2??:33:3. 

p e r c t n t a g a  d i s t r i b d t i q n  - - - - - - - - - - - -  
t o t a l  N o r t h  E e r l i n  Sout hees 

South 

S o u t h  Middle 

t o t a l  100.C000 1CC.OOCO 10C!.00GO 100.0005 fG0.0030 100.0000 



o b s  
0 5 0  
r . .  
00 
' I  

Q Y . C n O  Y \ O  0 J J  Q f l J  M P - 0 ' -  
r u r .  . . n  o u n o C . t  n u 4  r ~ k  m 
J U 1 U \ T l r m b ) 2 . ~ ) , - r ' t r u O  J 
Y I C ~ * u ' - o b N P , O  ,Or. J 4 4  0. . . . . . . . . . . . . . . . .  
u u 8 u > u  u - . m r - . o ~ r -  r .  o a r  u ~ z t  u l  

. . . . . . . . . . . . . . . .  
O r 0 v, r L \ U  U t O r  CJ  '7 P 03 
a r r  J O C  o C I C I - N C > F  m a -  
r - U - l r  V J ~ I V - I - - <  .( c r z t u  b u n -  
I , ,  u  C r ,  u , L l r  .* I--t,' E , U , U  w 4 , 0  
P I . l J V  . l \ S C . ' G O O  4 J * . - t n l  
r r r - r  r r r  n l r - r  r r r  r r 

C, 
CI P- U I  
Cb N J 
C I  N O . C I  O 
C O O  
C O G  
r . .  

Y O  

C 
c.8 o r d  
C - r r l  
C, 03 Cl 
. 0  0 

L' 0. V 
C .  .% 0 
r . .  
00 

I 
Q 
Cn l 
ti, 
+ ' I  .-4 
C 16 

u> - 8 0  r~ -t f .  In< <>-Or-  r- r v ,  C 
* \  I,-. C, C. 9 \t r.0 P.. r l  r -  s n -t m .r; 
" , O > C ,  . r J z t I I I E , r -  C r l C , I , r - O  C-l 
0: I * I U  .- r s  U ut L U Y  u r - ; ~  F r~ cr . . . . . . . . . . . . . . . .  
J u - I O  \) VI m f -  o i O l  DXbI o b &.,n -t 



y e a r  233C ---------- 

a 9 e t c t a l  N o r t h  R e ~ l l n  5 o u t b u c s  S o u t h  M i d d l e  

0 5L?Q7?.3. 
5 ~ s r s . ~ .  

1 0  61L;OZ. 
1 5  632 LC'". 
2 0 t,"?"?. 

?:'LSCL. 
= 1 1 c o z .  
9 ! . 4 3 5 U .  

e2LrO".  
o - r c c -  
i d , .  -I). 

n ~ > 7 1  7 ~ .  
1 CLCC'J?. 

? 0 ? 1 5 5 .  
1 Ct'? GL. 

a g e  t c t z ~ l  b l o r t 5  S d r l i n  Southwes  S o u t h  H i d d l o  

t o t a l  lSo.C'39? lCr, .Q?C? 173.nOCr 173.COCo 1CP.9303 19G.2G00 
1 0.965COL O.C5?C):C C)."OlQ?C. 0.Q66116 -6 . . ?53353  3 . 9 5 7 9 2 3  
r - 0 . ~ 0 7 1 2 5  -0.cco2:e -1?.i?1?161? -0.n06206 -0.i779554 -0.006521 



APPENDIX A 4 :  SUMMARY TABLE (BASE RUN) 



O )r) 
w ~ m n b  o 
o o m ( r m  yc 
r * o P I r  P 
r O r r r  -r 
D O O l 3 0  . . . . . .  0 

00000 0 
I l l 0  I 

P L P L P L Q u l  
r G O O N  
i) 3. nl i) 
u l N u m u l  
C r G CI'O 
00000,  . . . . .  
0 ooo-o- 

I 

r r lC! C 0. 
h' r m 4  N .- rrrr  
C' c . c u  0 . . . . .  
c. C O C O  

+'  Y 
ffi 
L 



APPENDIX A5: MULTIREGIONAL POPULATION 
PROJECTIONS (Scenario 6) 



y e a r  1975 ---------- 
p o p u l a t i o n  - - - - -  

age  t o t a l  N o r t h  B e r l i n  Southwes S o u t h  

p e r c e n t a g e  d i s t r i b u t i o n  - - - - - - - - - - - -  
a 2 e  t o t a l  N o r t h  S e r l i n  Southues  S o u t h  

t o t a l  100.C030 10C. 0300 10C. D O C 2  100.CCOC 10g.0000 

M i d d l e  

M i d d l e  

5.E647 
7.3958 
9.1031 
8.25L2 
8.1774 
5.5?L? 
6.451 L 
3.1775 
6.5543 
5.7POR 
4.9113 
3.4916 
5.C328 
5.4343 
4.5377 
5.3174 



y e a r  ZOCO ---------- 
p o p u l a t i o n  - - - - -  

a g e  t o t a l  

0 9 7 8 1  09. 
5  1 5 5 1 6 1 5 .  

1 0  1 1 4 ? ? 5 2 .  
1 5  1 1 2 2 9 5 6 .  
2  0 1C10?23 .  
2  5  9 3 6 5 2 0 .  
3 0 11 5 6 7 1  6. 
3  5  1 3 Q 2 ? % .  
4  0  l z Q o 1 9 1 .  
4  5  1 2 6 5 2 5 2 .  
5  0 9n66E7.  
5  5  9 9 7 6 0 5 .  
6 0  1141r113. 
6  5  335457 .  
7  0 6563LO. 
7  5  932F42 .  

N o r t h  

1 3 L l  E6. 
141525 .  
? 5954:. 
1 6 L 6 6 6 .  
1 LCRO?. 
1 2 1  306. 
1 5 ? 0 5 1 .  
1T71Q5.  
l7r365C. 
1 6 0 5 3 2 .  
1 C8075. 
1 1 2 4 0 4 .  
1 4 5 1 7 7 .  
1 c s c 5 2 .  

76 ?36. 
9 Q 2 4 t .  

S o u t h w e s  

153221 .  
1 6 2 7 3 6 .  
1 7 ? ? 3 1  
1P1371 .  
159216 .  
1 4 4 0 2 5 .  
10776E.  
20c030?. 
1 0 6 9 0 5 .  
l o r 5 2 5 .  
144371 .  
14t?L30. 
1 7 2 1 0 0 .  
121711 .  

00 3 6  0. 

145Q50 .  

S o u t h  

3652LO. 
3  "404  5. 
423434 .  
LC3621.  
?79SOC. 
3 5 5 1  82. 
4LB785. 
5 1  3360.  
4  39SL5. 
406350 .  
373066 .  
4 1  0921.  
459340 .  
3L0427 .  
235757 .  
4 3 1  1 3 8 .  

M i d d l e  

2367C9.  
255014 .  
2 3 1  266. 
2 6 7 5 t O .  
243Q13. 
2209C1. 
280571 .  
350074 .  
??@710 .  
315L22 .  
2391C3. 
2351Lq .  
2tC1331. 
2039CO. 
1 5 2 0 6 6 .  
2C5673. 

t o t a l  l t S 5 0 q 0 2 .  21 90619 .  1 4 2 1  269. 2 5 9 1  520. 6568457.  4970027 .  

p e r c e n t a g e  d i s t r i b u t i o n  - - - - - - - - - - - -  
a g e  t o t a l  

t o t a l  100.CC00 
1 1 .015109  
r O.O?:FO? 

N o r t h  

6.1255 
6.4605 
'.2374 
7.51 bo 
6.L275 
5 . 5 c c 4  
7. ? 2 ? 7  
E. 5L53  
?.?UP9 
7.7376 
4 .03?5 
5 .1311 
6.535V 
4.0325 
3.5C75 
f-.53C'h 

10D.OOC0 
i .cli 7 7 ~ 9  
@.PC3511 

S o u t h w e s  

5.9124 
6 .27u6 
6 .8697  
6.9996 
6.1 L 3 7  
5 . 5 e t L  
7.C525 
8.CL17 
7 .5985  
7 .4576 
5 .5750 
5 .659? 
6 .6443 
4 . t Q 6 5  
3.P537 
5 .6322 

1 0 0 . 0 0 0 0  
1 .017453  
0.OG3L62 

S o u t h  

10@.'300C 
1 .GS462', 
0. COG?? 6 

M i d d l e  



y e a r  2030 ---------- 
p o p u l a t i o n  - - - - -  

age  t c t a l  N o r t h  B e r l i n  S o u t h w e s  S o u t h  Y i d d l e  

t o t a l  16506540. 21 76F05. 166?@40. 253C080. 620581 L. LC1 7753. 

p e r c e n t a ~ e  d i s t r i b u t i o n  - - - - - - - - - - - -  
a g e  t o t a l  North  S e r l i n  S o u t h w e s  ~ o ' u t h  M i d d l e  

t o t a l  100.C030 I ~ C . O O C O  1 0 C  ino .ooon 1 ~ 9 . 0 0 0 0  ~ O C . D ? G O  
1  1.011t55 1  .PI4732 1.027021 1.COL43@ 1 aPqQ ln7  1.013339 
r  0.C02319 q.CC2025 C.Op55C? O.QWQ?4 J.0P1631 0.@326LF 



APPENDIX A6: SUMMARY TABLE (Scenario 6) 



N m N S P )  
P ) * ? * O N  
0.-UhP) 
. - . - O r 0  
0.-000 o o o q o  . . . .  
00000 
I I 

o o m * o ) a  
m w N 0 0  
t n P - m r m  
S P- tnm P- 
0 r00.0 
00000 . . . . .  
00000. 

6SnNJV. 
m m m m *  
t n 0 P ) o . O  
b o r n * & .  
C O O O O  
00000 . . . . .  
00000  

PIC 
C Y 
L s 
Y @ ,  

0 n o c n r  
u. r. 0- CI N 
0 m r m r .  
C O N m r  
r O r r r  
U O O G O  . . . . .  
O O C O O  

PIC 
9 +' 
L ffi 
1 @J 
w v 
E 
C 

PIC 
0 +' 
L 9 
1 0  
Y 72 
to 
c 



APPENDIX B1: DATA DECK FOR THE GDR 

The data deck which was used for simulation of the GDR pop- 

ulation is applied to in Appendix B1. The structure of the deck 

is the same as for the projection model except that the param- 

eter which controls the printing of different indices. In the 

case that the country for which simulation model is applied has 

international migration flows the data of this migration should 

be added. Therefore we would not pay much attention here for 

data deck building. But we shall describe the parameters which 

are important to define scenarios for simulation run. These 

parameters can be specified interactively or prepared in advance. 

Here they are: 

NREAD : year in which changes are made (or first year of 
changes) 

NOPS : 1 : instantaneous change 
2 : change is a linear function of time 

IC : parameters referring to age schedules in which 
change occurs: 

IC = 1 : fertility 
IC = 2 : mortality 
IC = 3 : interval migration 
IC = 4 : emigration (external migration) 
IC = 5 : immigration (external migration) 



IRI : region (region-of-origin in case of internal 
migration) 

IRJ : region-of-destination (specification only needed 
in case of internal migration) 

ITYP : 1 : whole schedule changes 
2 : only level under the curve changes (GRR, GMR) 

In the case of immigration, absolute number of 
migrants are considered and not immigration rates. 
The meaning of the parameter ITYP is therefore 

ITYP = 1 : Total number of immigrants changes but 
the relative age composition remains 
unchanged. 

ITYP = 2 : Age structure immigrants changes. 

ITIME : (only for NOPS = 2) : time period over which changes 
occur 

In Appendix B2 as an example we used the protocol of scenario 

1 specification. Here for all regions change in GRR is made 

starting in 1 9 7 5  from their default values and in 5 years reaching 

0.95. In Appendix B3 specification of scenario 6 is applied. 



0 g a r ? : - 5 t :  t 3 @ ' 7 5  - 5 r e ~ i o n s  - t o t r l  ( m a l e + f e m a l e )  
1 6  5  5  4  1  1  1  ?lQ7C2CT?lCOO 2 7 C 0 

n u 1 t i r ~ ; i o n a l  l i f n - ? a b l e r  p a p u l ~ t f c n  p r o j 9 c t i o n  (new)  
s e r n z n  d e ~ o c r a t l c  r e p u b l i c  

t o t e l  p o o u l z t i o n r  
1975  

N o r t h  
3 r r l i n  
S o u t k r u e s t  
S o u t h  
I - l i d d l e  

G e r v z n  O e ~ . F e p .  
1 L ) G C C D .  13CCOZI. ICIOCC?. 13COCLl. IC'OCCD. 133C'OC. l'IOC00. IOOCCO. 10OOOC). 

130449.  166503.  2Cda45. 1  S 9 & 1 ' 3 .  l?6S°C. 116643.  124046 .  
1C5270. 140364.  117O15. Q b t P ' > .  66299.  '5400. 100051  

84113. O ' t ! ? ? .  
0 .  0. 1 .  51C3. 13550.  4452. l t C 6 .  e t 7 .  1 9 6 -  
3. 0.  3 0. 0. - 0. 0 .  

519. 76. ? ? a  167.  1 9 6  110.  17'. 31 3. L23e 
5C1. 676. 451. 1765.  3C33. 4544. 127E3. 

0. 0. 0. 0. 0. 0. 0. 0.  0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 

71 
ICS. 
142.  
C2 653. 

1 LC? 0 6 .  
5 2 240. 

0.  
7. 

221. 
2E7. 
ice .  

19.  
0. 
0. 

56. 
5 . 



675. 
146.  
334. 

67. 
3E4605. 
537937. 
32532E. 

0. 
2 5. 

1290.  
1772. 

> e 3 .  
120.  
51 2. 
lG7. 
902. 
187. 

0. 
0. 

15OC. 
314. 

232942 . 
32421 L. 
1 tC240. 

0. 
10.  

ecs. 
954. 
e2o. 
lG3m 
E56m 
22 5 m 

302. 
57.  

P'. 60. 113.  
F C 6 .  435. 252. 155.  99. 

5 6 2 9 ' .  14537.  6633.  2CC7. 469. 
'I. 9. 0. 

5 60. 357. 555. E30. 1178.  
1??'4. 1 0 3 0 ~ .  56250. 

1159.  727. 45 C .  268. 183 .  
5 5 .  59. C3. 

1132.  1 C O R .  531. 328. 151 . 
7 e. 4 2.  ec. 

IOCO. 11'7. 707. 4 4 8 .  298. 



APPENDIX B2: SIMULATION OF MULTIREGIONAL POPULATION 
CHANGE, IIASA-MODEL (Scenario 1 )  



c l o s e d  (1 1 o r  o p e n  ( 2 )  p o p u l a t i o n '  ; 
1 .  

a g e - s p e c i f i c  r a t e s  p r i n t e d  ; 
Q 

g r o w t h  m a t r i x  p r i n t e d  ; 
0  

i n t e r e s t e d  i n  s t a b l e  p o p u l a t i o n  ; 
0 

n r e a d  n o p s  
1 9 7 5  2 
****** 

n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t ime .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i n e -  5 i c =  1 i t y p =  2 r e g i o n = N o r t h  
p r i n t  new g r o s s  r a t e  

Ow950000 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i n @ =  5  i c =  1 i t y p =  2 r e g i o n = B e r l i n  
p r i n t  new g r o s s  r a t e  

0.9500C0 
n o p s  = 2 c h a n g e  i s  f u n c t i c n  o f  t i m e  

i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 ? 5  i t i m e =  5 i c =  1 i t y p =  2 r e g i o n = S o u ? h w e s  
p r i n t  new g r o s s  r a t e  

~ w 9 5 0 0 0 0  
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i m e =  5  i c =  1 i t y p =  2 r e g i o n = S o u t h  
p r i n t  new g r o s s  r a t e  

0.950GCO 
n a p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  --------.----------------- 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  t i t i m e =  5  i c = 1  i t y p =  2 r e ~ i o n = M i d d l e  
p r i n t  new g r o s s  r a t e  

Ow9500O0 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t ime 

i t i m e  i c  i t y p  i r i  i r j  



APPENDIX B3: SIMULATION OF MULTIREGIONAL POPULATION 
CHANGE, IIASA-MODEL (Scenario 6) 



c l o s e d  (1 )  o r  o p e n  ( 2 )  p o p u l a t i o n  ; 
1 

a g e - s p e c i f i c  r a t e s  p r i n t e d  ; 
0 

g r o w t h  m a t r i x  p r i n t e d  ; 
0 

i n t e r e s t s d  i n  s t a b l e  p o p u l a t i o n  ; 
0 

n r e a d  n o p s  
1 9 7 5  2 
****** 
****** 

n o p s  = 2 c h t n g e  i s  f u n c t i o n  o f  t ime .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r t 1 9 7 5  i t i m e =  5 i c = 1  i t y p = 2  r e s i o n = N o r t h  
p r i n t  new g r o s s  r a t e  

Om9500O0 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  time .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r Z 1 9 7 5  i t i m e =  5 i c = 1  i t y p = 2  r e g i o n = B e r l i n  
p r i n t  new g r o s s  r a t e  

Om952000 
n o p s  = '  2  c h a n g e  I s  f u n c t i o n  o f  t ime .------------------------- 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i r n e =  S i c =  1 i t y p =  2  r e ~ i o n = S o u t h w e s  
p r i n t  new g r o s s  r a t e  

O m  928000 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  -.-------------------.---- 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i rne=  5 i c =  1 i t y p =  2 r e g i o n = S o u t h  
p r i n t  new g r o s s  r a t e  

Om8300CO 
n o p s  = 2  c h a n s e  i s  f u n c t i o n  o f  t ime ----.-----.-..------------ 

- i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i m e =  5 i c =  1 i t y p =  2 r e g i o n r M i d d l e  
p r i n t  new g r c s s  r a t e  

Om883000 
n o p s  = 2 c h a n g e '  i s  f u n c t i o n  o f  t ime  .---.----.-----.-----..--- 
i t i m e  i c  i t y p  i r i  i r j  



p r i n t  new g r o s s  r a t e  
0.900000 

n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 S  i t i n e =  55  i c =  2 i t y p =  2 
p r i n t  new g r o s s  r a t e  

Om900000 
n o p s  = 2  c h a n g e  i s  f u n c t i o n  c f  time .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i n @ =  5 5  i c =  2 i t y p =  2 
p r i n t  new g r o s s  r a t e  

0.900000 
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  t i m e  .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i n e =  5 5  i c =  2 i t y g =  2 
p r i n t  new g r c s s  r a t e  

0. 9000CO 
n o p s =  2 c h a n g e  i s  f u n c t i o n  o f  time .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i m e t ,  5 5  i c =  2 i t y p =  2 
p r i n t  new g r o s s  r a t e  

0.9000C0 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  ------------------------.- 
i t i m e  i c  i t y p  i r i  i r j  

- y e a r = 1 9 7 5  i t i n e =  5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

. Oe0508CO 
n o p s  = 2  c h a n g e  i s  f u n c t i o n  of  time 

------om------------------ 

i t i m e  i c  - i t y p  i r i  i r j  
y e a r = 1 9 7 5  i ? i n e =  1 0  i c =  3 i t y p =  2  
p r i n t  new g r o s s  r a t e  

0.1 26000 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  

i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i r n e =  55  i c =  3 i t y p =  2 
p r i n t  n e w ' g r o s s  r a t e  

Om1 t 2 2 0 0  
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  

o------------------------- 

i t i m e  i c  i t y p  i r i  i r j  
y e o r = 1 9 7 5  i t i r n e =  ' 5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

Om0697CO 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  

r e g i o n = N o r t h  

r e  t i o n = B e r l i n  

r e g i o n = S o u t h u e s  

r e t i o n = S o u t h  

r e g i o n = H i d d  l e  
3- 

r e g i o n = N o r t h  S o u t h u ~ e s  

r e g i o n = N o r t h  S o u t h  

r e g l o n = ~ o r t h  M i d d l e  

r e g i o n = B e r l i n  N o r t h  



- -/ 
i t i m e  i c  i t y p  i i r j  
y e a r t 1 9 7 5  i t i n e =  5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

Om033800 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  Z i m e  -.------------------------ 
i t k m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i m e =  1 0  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

0 . 0 9 9 0 0 0  
n a b s  = 2 c h a n g e  i s  f u n c t i o n  o f  time .------------------------- 
i t i m e  i c  i t y p  i r i  i r j  
y e e r = 1 9 7 5  i t i m e =  5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

0. 2 7 7 1  00 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  .-.----------------------- 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i c e =  5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

Om038GCO 
~ O D S  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  

i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i m e r  1 0  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

O m 1  720CO 
n o q s  = 2 c h a n g e  i s  f u n c t i o n  o f  time .......................... 
i t ime  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i m e =  5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

. . 0  0 7 7 2 0 0  
n o p s  = 2 c h a n g e  i s  + u n c t i o n  o f  time 

i t i m e  i c  i t y p  i r i  i r j  
y e a r t 1 9 7 5  i t i m e =  5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

Om066600 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  time ..------------------------ 

i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t i m e =  5 5  i c =  3 i t y p =  2 
p r i n t  new g r o s s  r a t e  

Om076500 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  time .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 7 5  i t ime= 5 5  i c =  3 i t y p =  2 

r e g i o n = 9 e r l i n  S o u t h  

r e g i o n = B e r l i n  R i d d l e  

r e g i o n = S o u t h w e s  N o r t h  

r e s i o n = S e u t h w e s  S o u t b  

r e g i o n k s o u t h w e s  M i d d l e  

r e g i o n = S o u t h  N o r t h  

r e g i o n = S o u t h  M i d d l e  



p r i n t  new g r o s s  r a t e  
0 . 1 2 8 3 0 0  

n o p s  = 2  c h a n g e  .. . , i s  f u n c t i o n  .- o f  t ime -------------------.------ 
i t f r n e  i c  i t y p  f r i  i r j  
y e a r = l 9 7 5  , %time= 5 5  i c =  3 i t y p =  2  , r e g i o n = M i d d l e  N o r t h  
p r i n t  new g r o s s  r a t e  

Oe0798CO 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  

--------.------------------ 

i t i m e  i c  i t y p  i r i  i r j  
y e a r = l 9 7 5  i t i m e =  5 5  i c = 3  i t y p = 2  r e g i o n = M i d d l e  S o u t h w e s  
p r i n t  new g r o s s  r a t e  

O a 0 4 6 2 0 0  
n o p s  = 2  c h a n g s  i s  f u n c t i o n  o f  t ime -------------------------. 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = l 9 7 5  i t i m e =  10 i c =  3 i t y p =  2 r e g i o n = n i d d 1 e  S o u t h ,  
p r i n t  new g r o s s  r a t e  

Oa1650CO 
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  time .......................... 
i t i m e  i c  i t y p  i r i  i r J  
n r e a d  n o p s  
1 9 8 0  2 
****** 
****** 
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  time --.----------------------- 

- i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 8 0  i t i n e =  1 0  i c =  1 i t y p =  2 r e p i o n = S o u t h  
p r i n t  new G r o s s  r a t e  

O a 9 2 5 0 0 0  
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  t i m e  ------.------------------- 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 8 0  i t i m e =  10 i c =  1 i t y p =  2 r e g i o n = M i d d l e  
p r i n t  new gross r a t e  

o a 9 2 5 0 c o  
n o p s  = 2 c h a n g e  i s  f u n c t i o n  o f  t l m i  .------------------------- 
i t i m e  i c  i t y p  i r i  i r j  
n r e a d  n o p s  
1 9 8 5  2 
****** 
****** 

n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  t i m e  -------------------------- 
i t i r n e  i c  i t y p  i r i  i r j  
y e a r = 1 9 8 5  i t i m e =  1 5  i c =  3 i t y p =  2 r e ~ i o n = N o r t h  S o u t h  



p r i n t  new g r o s s  r a t e  
0.1 8 2 1 3 0  

n o p s  = 2 c h a n g e  . i s  f u n c t i o n  o f  time, 

i t i m e  i c  i t y p  i r i  i r )  
y e a r = 1 9 8 5  i t i m e =  1 5  i c =  7 i j y p =  2  
p r i n t  netu g r o s s  r a t e  

0.1 4 4 3 7 0  
n o p s  = 2 e h a f i g e  i s  f u n c t i o n  o f  t ime .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 8 5  i t i m e =  1 5  i c = 3  i t y p = 2  
p r i n t  n e u  g r o s s  r a t e  

0.  2 4 7 8 7 0  
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  t ime .......................... 
i t i m e  i c  i t y ~  i r i  i r j  
y e a r = l Y 8 5  i t ime= 1 5  i c =  3 i t y p -  2  
p r i n t  netu g r o s s  r a t e  

Om237950 
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  3ime .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 8 5  i t i n e =  1 5  i c =  3 i t y p =  2  
p r i n t  n e u  g r o s s  r a t e  

Om046SeO 
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  t ime -------------------------. 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 8 5  i t i n e =  1 5  i c =  3  i t y p =  2  

- p r i n t  new g r o s s  r a t e  
Om048350 

n o p s  = 2 e h a n g o  i s  f u n c t ' i o n  o f  t ime .......................... 
i t i m e  i c  i t y p  i r i  i r j  
y e a r = 1 9 8 5  i-time= 15 i C =  3 i t y p =  2 
p r i n t  n e u  g r o s s  r a t e  

Om076500 
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  time .......................... 
i t i m e  i c  ' i t ~ ~  i r i  i r j  
y e a r z 1 9 8 5  i t i m e =  1 5  i c = 3  i t y p = 2  
p r i n t  n e u  g r o s s  r a t e  

0 . 1 2 8 2 7 0  
n o p s  = 2  c h a n g e  i s  f u n c t i o n  o f  t ime .......................... 

r e g i  o n = B e r l i n  S o u t h  

r e g i o n = S o u t h w e s  S o u t h  

r e s i o n = t 4 i d d l e  S o u t h  

r e p i o n = S o u t h  N o r t h  

r e g i o n = S o u t h -  S e r l i n  

r e g i o n = S o u t h  S o u t h w e s  

r e g i o n = S o u t h  M i d d l e  

i t i m e  i c  i t y p  i r i  i r j  
n r e a d  n o p s  
1 9 9 0  2  



nops  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  -------------------------- 
i t i n e  i c  i t y p  -$ri i r j  

y e a r = l 9 9 0  i t i m e =  40 _ _ _ _ _ _ _ _ _ _ _ _ - -  i c =  3 l t y p =  2 r e g i o n = N o r t h  
. p r i n t  new g F b s s -  r a t e -  

OeO783C@ 
nops  = 2 ' c h a n g e  i s  f u n c t i o n  o f - t i m e  .......................... 

B e r l i n  

i t i m e  i c  i t y p  i r i  : irj-- 
:yeaF=l990 * - i t i m e = -  40 . i c = '  7 -  =tip= 2  reg ion=Southwes  e e r l i n -  
p r i n t  new g r o s s  r a t e  

Om041 200 
'nebs = 2 c h a n g e  i s  f u n c t i o n  of t i m e  -.----------------.------- 
i t i m e  i c  i t y p  i r i  i r j  
: ~ e a r = 1 9 9 0  i t i m e r  40 &f= -3 -- -i_fyp= 2  r e g i o n = S o u t h  
p r i n t  new gio-ss ' r a t e  - - 

Oe0484CO 
nops  = 2 c h a n g e  i s  f u n c t i o n  of  t i m e  -.------------------------ 
i t i m e  . i c  i t y p  i r i  i r j  
y e a r = 1 9 9 0  i t i n e =  40 c  3 i t y p =  2 r e g i o n = M i d d l e  ' B e r l i n  
p r i n t  new g r o s s  r a t e  

Om135300 
nops  = 2 c h a n g e  i s  f u n c t i o n  o f  t i m e  -------------------.------ 
i t i m e  i c  i t y p  i r i  i r j  
n r e a d  nops  

0 0 



NOTES 

1 .  The work on t h e  s i m u l a t i o n  package was i n i t i a t e d  by IIASA 

and con t i nued  by F. Wil lekens  and R. Ramachandran a t  V r i j e  

U n i v e r s i t e i t ,  B r u s s e l s .  

2 .  Note t h a t  t h e  comparison of  t h e  t o t a l  number of  b i r t h s  and 

d e a t h s  can be done o n l y  f a r  5-year s t e p s .  The v a l u e s  f o r  

t h e  i n t e r v e n i n g  y e a r s  may d i f f e r ,  b u t  f o r  t h e  South  r e g i o n  

it shou ld  n o t  change t h e  g e n e r a l  p i c t u r e  t o  a  g r e a t  e x t e n t .  


