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FOREWORD 

I n t e r e s t  i n  human s e t t l e m e n t  systems and p o l i c i e s  h a s  been 
a c e n t r a l  p a r t  o f  u rban- re la ted  work a t  t h e  I n t e r n a t i o n a l  
I n s t i t u t e  f o r  Applied Systems Analys i s  (IIASA) from t h e  o u t s e t .  
From 1975 through 1978 t h i s  i n t e r e s t  was mani fes ted  i n  t h e  work 
of  t h e  Migrat ion and Se t t l emen t  Task, which w a s  f o rma l ly  con- 
c luded i n  November 1978. S ince  t h e n ,  a t t e n t i o n  h a s  t u rned  t o  
d i s semina t ion  of  t h e  Task ' s  r e s u l t s ,  t o  t h e  conc lus ion  of  i t s  
comparative s tudy ,  and t o  t h e  e x p l o r a t i o n  of  p o s s i b l e  f u t u r e  
work t h a t  might app ly  t h e  newly developed mathematical  method- 
o logy  t o  o t h e r  r e s e a r c h  t o p i c s .  

This  paper focuses  on t h e  popu la t ion  s t r u c t u r e  of  E a s t  and 
West B e r l i n .  Using t h e  d a t a  base  c o l l e c t e d  as p a r t  o f  t h e  
Comparative Migrat ion and S e t t l e m e n t  Study,  t h e  au tho r  compares 
t h e  c u r r e n t  p a t t e r n s  and f u t u r e  p r o s p e c t s  o f  t h e  two c i t y  popula- 
t i o n s .  

Papers  summarizing prev ious  work on mig ra t ion  and s e t t l e m e n t  
a t  IIASA are l i s t e d  a t  t h e  back of t h i s  paper .  

Andrei Rogers 
Chairman 
Human S e t t l e m e n t s  
and S e r v i c e s  Area 



ABSTRACT 

This  paper r e p o r t s  on an a n a l y s i s  of urban growth of  
Eas t  and W e s t  Be r l in .  A b r i e f  h i s t o r i c a l  overview, given a t  
t h e  beginning,  is  followed by a  d e s c r i p t i o n  of  t h e  c u r r e n t  pa t -  
t e r n s  of s p a t i a l  popula t ion  growth. The impacts of t h e  age 
composition and t h e  p resen t  demographic schedules  a r e  i n v e s t i -  
gated us ing  mul t i r eg iona l  l i f e  t a b l e s  and populat ion projec-  
t i o n s .  Some remarks about  t h e  f u t u r e  sha res  of t h e  l abor  f o r c e  
and post- labor  f o r c e  populat ion conclude t h i s  s tudy.  
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BERLIN: A DEMOGRAPHIC TALE OF TWO CITIES 

INTRODUCTION 

The purpose of t h i s  s tudy is  t o  show how mul t i r eg iona l  

demography and t h e  computer programs based on t h i s  technique 

can be a p p l i e d  t o  t h e  a n a l y s i s  of urban growth i n  a two-region 

system. Th i s  c a s e  s tudy  begins  wi th  two s i m i l a r  u n i t s  which 

w i l l  be t r e a t e d  s e p a r a t e l y .  For t h e  m u l t i r e g i o n a l  a n a l y s i s  each 

of t h e s e  u n i t s  a r e  then  d iv ided  i n t o  a two-region system: West 

Ber l in  and t h e  Federa l  Republic of Germany (FRG) and Eas t  B e r l i n  

and t h e  German Democratic Republic ( G D R ) .  These t w o  c i t i e s  

of Ber l in  w e r e  chosen f o r  many reasons ,  t h e  most important  of 

which being t h e i r  unusual h i s t o r y  i n  t h e  p a s t  decades and t h e  

a v a i l a b i l i t y  of corresponding d a t a  s e t s  f o r  t h e  same base  per iod .  

To understand t h e  r e l a t i o n s h i p  between Eas t  and W e s t  Be r l in ,  a 

b r i e f  h i s t o r i c a l  overview i s  given a s  background material f o r  

t h e  fol lowing demographic a n a l y s i s .  

1 . 1  B e r l i n  from Its Beginning t o  t h e  End of World War I1 

B e r l i n  i s  a r e l a t i v e l y  young town compared w i t h  o t h e r  

European c i t i e s ,  having begun e a r l y  i n  t h e  t h i r t e e n t h  century  

a s  two s e p a r a t e  towns loca ted  on both banks of t h e  Spree River. 



I n  1709 t h e s e  independent a d m i n i s t r a t i o n s  came t o g e t h e r  t o  form 

a u n i t e d  government and a new c i t y ,  which grew r a p i d l y  due t o  

commerce. B e r l i n  t hen  jo ined  t h e  g r e a t  Hansea t ic  League and 

as a r e s u l t ,  remained a lmost  f u l l y  independent.  I n  1414, 

however, t h e  Hohenzollern e s t a b l i s h e d  t h e i r  r u l e  i n  t h e  area, 

and a t  t h e  end o f  t h e  f i f t e e n t h  c e n t u r y ,  B e r l i n  became t h e  

c a p i t a l  of  t h e  E l e c t o r a t e  of  Brandenburg. By 1648 B e r l i n ' s  

popula t ion  was o n l y  about  6000, and t h e  town played a r e l a t i v e l y  

unimportant  r o l e  compared t o  such o l d  commercial c i t ies  a s  

Nuremberg and F rankfu r t .  The popu la t ion  i n c r e a s e d  cons ide rab ly  

i n  t h e  s even teen th  c e n t u r y  when Brandenburg became a Pro tes -  

t a n t  r e f u g e  and more than  5000 Huguenot inmigran ts  moved t o  

B e r l i n ,  t h u s  making t h e  t o t a l  popu la t ion  around 25000. 

The P r u s s i a n  and Napoleonic w a r s ,  o c c u r r i n g  a t  t h e  end 

o f  t h e  e i g h t e e n t h  and t h e  beginning of t h e  n i n e t e e n t h  c e n t u r y ,  

caused a d e c l i n e  i n  popula t ion .  

B e r l i n  recovered q u i c k l y ,  however, and s i n c e  1809 t h e r e  

w a s  a r a p i d  popu la t ion  growth--mainly due t o  t h e  ex t ens ion  of  

boundar ies  (F igu re  1 ) .  I n  t h e  second h a l f  o f  t h e  n i n e t e e n t h  

cen tu ry ,  some v i l l a g e s  and suburbs  became a p a r t  of  B e r l i n .  

The i n d u s t r i a l  growth and t h e  need f o r  a coord ina ted  t r a n s p o r t a -  

t i o n  system f o r c e d  t h e  government i n  1920 t o  r eo rgan ize  t h e  

e n t i r e  urban a r e a  of  B e r l i n  and i t s  suburbs.  A s  a r e s u l t ,  

t h e  new m u n i c i p a l i t y  o f  B e r l i n  w a s  formed. An idea of  how 

r a p i d  t h e  popu la t ion  growth w a s  i s  g iven  i n  Table  1 which shows 

n o t  on ly  t h e  number of  people and s i z e  of B e r l i n  i n  v a r i o u s  

y e a r s ,  b u t  a l s o  t h e  growth compared t o  t h e  preceding yea r .  

[Note t h a t  t h e  popu la t ion  f i g u r e s  s i n c e  1825 are based on t h e  

h e c t a r e  (ha)  s i z e  o f  B e r l i n  i n  1946 and n o t  on t h e  a c t u a l  

s i z e  a t  t h e  g iven  year .  The new s i z e  o f  87,810 ha has  remained 

n e a r l y  unchanged s i n c e  19 20.1 

By 1939, B e r l i n  had become t h e  g r e a t e s t  i n d u s t r i a l  and 

commercial c i t y  on t h e  c o n t i n e n t  and t h e  s i x t h  l a r g e s t  c i t y  

i n  t h e  world. But t h e  c i t y ' s  good f o r t u n e  w a s  n o t  d e s t i n e d  t o  

remain. During t h e  Second World War, 32 p e r c e n t  of a l l  f l a t s  



and most o f  t h e  i n d u s t r i a l  p l a n t s  w e r e  d e s t r o y e d ,  and t h e  popula-  

t i o n  dropped f rom 4 . 3  r . i l l i o n  i n  1939  t o  2 . 8  m i l l i o n  by t h e  

end o f  t h e  w a r  (Schroeder  1962)  . 

F i g u r e  1 .  Growth i n  t h e  s i z e  o f  B e r l i n  from 1 4 0 0  t o  1 9 2 0 .  
(Source:  B e r l i n  i n  Zah ten  1 9 4 7 : 1 7 . )  

1 . 2  B e r l i n  a f t e r  World War I1 

With t h e  end o f  t h e  war ,  B e r l i n  l o s t  i ts f u n c t i o n  as a 

c a p i t a l  and w a s  d i v i d e d  i n t o  f o u r  s e c t o r s  governed by f o u r  

m i l i t a r y  commandants. The S o v i e t  s e c t o r  had a n  area o f  4 0 3  
2  km ; t h e  t o t a l  a r e a  o f  t h e  three Western A l l i e s  s e c t o r s  w a s  

481 km2. S i n c e  B e r l i n  w a s  n e a r l y  i n  t h e  midd le  o f  t h e  S o v i e t  

zone o f  occup ied  Germany, t h e  A l l i e d  C o n t r o l  Counc i l  i n s t i t u t e d  

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

a i r  s p a c e ,  a l t h o u g h  most o f  t h e  s u p p l y  f o r  Western s e c t o r s  

remained dependen t  upon t h e  l a n d  and water r o u t e s  o f  E a s t  

Germany. 



Table  1 .  Popula t ion  and s i z e  of B e r l i n  from 1600-1946. a 

-- - - - -  - 

Year Population Growth ( % )  Size (ha) Growth ( % )  

1600 9,000 - 7 3 - 
1648 6,000 -33.0 8 3 13.7 
1681 10,000 +66.7 217 161.4 
1709 57,000 470.0 626 188.4 
1738 81,000 42.1 1,330 112.4 
1772 133,500 64.8 1,330 0.0 
1800 172,100 28.9 1,330 0.0 
1809 160,000 7.0 1,330 0.0 .......................................... 
1825 251,000 56.8 I I i, 400 5.2 
1843 401,000 59.7 I I 3,510 150.7 
1861 613,000 52.9 I I 5,920 68.6 
1881 1,321,000 115.3 I I 6,061 2.4 
1900 2,712,190 105.3 I I 6,061 0.0 
1915 4,026,000 48.4 I I 6,572 8.4 
1925 4,024,000 -0.05 I I 87,846 1236.7 
1933 4,242,501 5.4 I I 88,347 0.5 
1939 4,321,521 1.9 I I 88,362 0.02 
1945 2,807,405 -35.0 I I 88,362 0.0 ................................. 
1946 3,187,470 13.5 88,994 0.7 

U 
The population after 1825 is based on the number of hectares in Berlin 
in 1946. 

SOURCES: Berl in  i n  Zahlen 1947:51 
S t a t i s t i s c h e s  Jahrbuch der  S tadt  Ber l in  1938:s 
Lu Grande Encyclope'die: Vol. 3 
Encyclopaedia Bri tannica: vol. 3 

I n  March 1948, t h e  t h r e e  Western A l l i e s  u n i t e d  t h e i r  zones 

o f  Germany i n t o  a s i n g l e  economic u n i t  and e s t a b l i s h e d  a  new 

currency-- this  caused t h e  end of  t h e  Four-Power Cont ro l  of 

g r e a t e r  B e r l i n .  A new c o n s t i t u t i o n  f o r  West B e r l i n  came i n t o  

f o r c e  i n  1950 and s i n c e  1955, a l l  c i v i l i a n  t r a f f i c  by road ,  

r a i l ,  and w a t e r  between W e s t  B e r l i n  and t h e  FRG w a s  s u b j e c t  t o  

c o n t r o l  by o f f i c e r s  of t h e  GDR. F i n a l l y ,  i n  1962, t h e  USSR 

abo l i shed  t h e  p o s t  of  S o v i e t  commandant i n  B e r l i n  and t h e  GDR 

passed a n  a c t  i n c o r p o r a t i n g  E a s t  B e r l i n  i n t o  i t s  t e r r i t o r y .  



A map of  t h e  new east  and w e s t  d i v i s i o n  o f  B e r l i n  i s  g i v e n  

i n  F i g u r e  2 .  T a b l e  2 shows t h e  change i n  p o p u l a t i o n  o f  t h e  

two c i t i e s  s i n c e  1951. West B e r l i n  h a s  had a d e c l i n i n g  p o p u l a t i o n  

s i n c e  1956 w i t h  t h e  g r e a t e s t  icss o f  6.25 p e r c e n t  b e i n g  between 

1971 t o  1976. E a s t  B e r l i n  had a s u b s t a n t i a l  l o s s  o f  18.87 

p e r c e n t  d u r i n g  t h e  1961-1966 f i v e - y e a r  p e r i o d ,  m a i n l y  b e c a u s e  

o f  o u t m i g r a t i o n ,  b u t  h a s  had a s l i g h t l y  growing p o p u l a t i o n  

s i n c e  t h e  new d r a m a t i c  o u t m i g r a t i o n  p o l i c y  was i n t r o d u c e d  i n  

1961. 

F i g u r e  2 .  S e c t o r s  o f  B e r l i n  a f t e r  t h e  Second World War. 
(Source:  S t a t i s t i s c h e s  Jahrbuch  1978:16.) 

Today w e  a r e  f a c e d  w i t h  t w o  s e p a r a t e  c i t i es .  On t h e  o n e  

hand,  E a s t  B e r l i n  i s  i n t e g r a t e d  i n t o  t h e  economic, p o l i t i c a l ,  

and t e r r i t o r i a l  sys tem o f  t h e  GDR. On t h e  o t h e r  hand,  West 

B e r l i n  i s  i s o l a t e d  from i t s  n a t u r a l  h i n t e r l a n d  and is o n l y  

connec ted  w i t h  t h e  FRG by v i t a l  t r a n s i t  r o u t e s ,  which l i n k  it 

t o  t h e  p o l i t i c a l  and economic sys tem o f  t h e  FRG. 



Table 2.  Populat ion of Ber l in :  1951-1976.  

Growth ( % I  

Year Ber l in  west East  West Eas t  

1951 3,347,200 2,162,800 1,184,400 - - 
1956 3,352,700 2,221,800 1,310,900 2.70 10.68 
1961 3,261,500 2,198,000 1,063,500 -1.07 -18.87 
1966 3,270,400 2,191,200 1,079,200 -0.31 1.47 
1971 3,184,700 2,098,600 1,086,100 -4.22 0.64 
1976 3,068,400 1,967,300 1,101,100 -6.25 1.38 

SOURCES: Sta t i s t iches  Jahrbuch 1978:26 
~ev~Zkerungsstatistisches Jahrbuch der DDR 1979: 4 

2 .  CURRENT PATTERNS OF SPATIAL POPULATION GROWTH 

2.1 Data 

The d a t a  used i n  t h i s  s tudy a r e  based on t w o  d a t a  sets. 

The i n p u t  f o r  t h e  m u l t i r e g i o n a l  popula t ion  a n a l y s i s  f o r  t h e  

FRG w e r e  taken from t h e  popula t ion  r e g i s t e r  of December 3 1 ,  

1 9 7 4 .  It  i s  t h e  same f i l e  t h a t  was used f o r  t h e  n i n t h  volume 

of t h e  migra t ion  and s e t t l e m e n t  s e r i e s  publ ished a t  IIASA 

(Koch and Gatzweiler  1 9 8 0 ) .  The 1 2  r e g i o n s  of t h e  s tudy ,  

however, w e r e  aggregated i n t o  t w o  r e g i o n a l  u n i t s :  W e s t  B e r l i n  

and t h e  FRG. 

The d a t a  f o r  t h e  GDR w e r e  provided 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. The base  year  f o r  t h e  a n a l y s i s  was 

1 9 7 5 ,  one yea r  l a t e r  than  t h e  previous s tudy .  The f i v e  r eg ions  

used f o r  t h e  f o u r t h  Migrat ion and Se t t lement  s tudy  (Mohs 1 9 8 0 )  

w e r e  reduced t o  two reg ions :  E a s t  B e r l i n  and t h e  GDR. To make 

t h e  r e s u l t s  comparable, t h e  1 8  age groups of t h e  FRG f i l e  w e r e  

converted i n t o  1 6  t o  match t h e  number of age groups used f o r  

t h e  GDR. 



F e r t i l i t y  

During t h e  f i r s t  t h r e e  decades of t h i s  cen tu ry ,  f e r t i l i t y  

i n  B e r l i n  s l i g h t l y  dec l ined  and then s u b s t a n t i a l l y  increased  

a f t e r  1933, reaching  a peak i n  1 9 4 1 .  With t h e  end of World 

War 11, however, f e r t i l i t y  dropped below t h e  l e v e l  of 1933. 

Table 3 g ives  t h e  crude b i r t h  and d e a t h  r a t e s  f o r  B e r l i n  dur ing  

t h e  1920 t o  1975 per iod .  

Table 3. N u m b e r  of  b i r t h s  and dea ths  p e r  1000 populat ion:  
1920-1975. 

West B e r l i n  Eas t  Be r l in  Grea ter  Ber l in  

Year B i r t h  Death B i r t h  Death B i r t h  Death 

1920 16.5 14.4 
1925 11.7 11.3 
1930 9.9 11.3 
1935 14.0 13.1 
1938 14.9 13.2 
1945 10.6 51.0 11.6 62.8 10.9 55.5 
194 7 7.0 19.2 10.0 21.3 9.6 19.9 
1950 x x x x 
1955 x x x x 
1960 9.8 16.4 14.5 x 
1965 11.8 18.0 16.4 x 
1970 9.5 19 .1  13.3 x 
1975 8.8 19.5 10.6 x 

x = d a t a  n o t  a v a i l a b l e  

Note: The c a l c u l a t i o n s  were done using d a t a  from: 

a )  Stat is t iches Jahrbuch der Stadt Berlin 1938 
b) Stat is t iches Jahrbuch Berlin 1978 
C )  Berlin i n  Zahlen 1947 
d)  ~eviilkerungsstatist iches Jahrbuch der DDR 1979 



A pos twar  peak i n  f e r t i l i t y  o c c u r r e d  i n  1965. S i n c e  1965, 

b i r t h  rates have been s t e a d i l y  d e c l i n i n g  i n  b o t h  p a r t s  o f  t h e  

c i t y .  The l e v e l  o f  f e r t i l i t y  i n  E a s t  B e r l i n ,  however, h a s  

been s u b s t a n t i a l l y  h i g h e r  t h a ~  i n  West B e r l i n .  

T a b l e  4 shows t h e  a g e - s p e c i f i c  f e r t i l i t y  r a tes  f o r  1974 

and 1975. The f e r t i l i t y  rates w e r e  computed by d i v i d i n g  t h e  

a n n u a l  number o f  b i r t h s  by t h e  mid-year p o p u l a t i o n  i n  e a c h  a g e  

group.  The g r o s s  r e p r o d u c t i o n  r a te  (GRR) w a s  t h e n  d e r i v e d  

by m u l t i p l y i n g  t h e  sum o f  t h e  a g e - s p e c i f i c  f e r t i l i t y  rates 

by f i v e - - t h e  a g e  i n t e r v a l .  The c r u d e  b i r t h  r a te  (CBR) w a s  

found by d i v i d i n g  t h e  t o t a l  number o f  b i r t h s  by t h e  t o t a l  

mid-year p o p u l a t i o n .  Thus, t h e  c r u d e  rate i s  i n f l u e n c e d  by 

t h e  a g e  compos i t ion .  

Table 4a.  A g e - s p e c i f i c  f e r t i l i t y  rates f o r  t h e  FRG, West 
B e r l i n  (1974) ,  GDR, and E a s t  B e r l i n  (1 975) . 

z r o s s  3. '735352 0.5?3?'41 3. '310732 (2 . 7'75.59 3 
c r u d f :  3 .3 lOlG;  9. p!33357 G.9107'71 0 . 0 1 0 ~ g 1  
ill . L I  2 t? 2;. 923.5  2 6 .  33i3.7 27.5336 2 9 . 6 1 5 5  



Table 4b. Mean age of  f e r t i l i t y  r a t e s  t ak ing  t h e  age composi- 
t i o n  i n t o  account using formula (2)  * . 

FRG W. Beilin GDR E .Berlin 

27.02 27.01 17.26 30.11 

General ly  t h e  CBRs f o r  t h e  two urbaa a r e a s  a r e  lower than  

t h o s e  f o r  t h e  FRG and t h e  GDR. The GDR and Eas t  B e r l i n  e x h i b i t  

a more uniform f e r t i l i t y  p a t t e r n  than  t h e  FRG and W e s t  Be r l in .  

The mean age of ch i ldbea r ing  v a r i e s  between 27.6 and 29.6 i n  

t h e  GDR and Eas t  B e r l i n ,  r e s p e c t i v e l y ,  and t h e  va lues  f o r  W e s t  

Be r l in  and t h e  FRG a r e  n e a r l y  t h e  same a t  26.3 and 26.9. 

The mean age given i n  Table 4a i s  t h e  mean age of t h e  

schedule  t h a t  is no t  a f f e c t e d  by t h e  age  composition. Formula 

( l ) *  was used i n  t h i s  case .  Formula (2)  is another  way of  

c a l c u l a t i n g  t h e  mean age tak ing  t h e  age composition i n t o  

account.  These f i g u r e s  a r e  shown below. 

The d i f f e r e n c e s  between t h e  r e s u l t  i n  Table 4a and 4b a r e  

due t o  t h e  age  composition of t h e  f e r t i l e  age groups.  

where c ( x )  i s  t h e  percentage d i s t r i b u t i o n  and F ( x )  a r e  t h e  age- 
s p e c i f i c  f e r t i l i t y  r a t e s .  



2.3 M o r t a l i t y  

From 1920 t o  1930, m o r t a l i t y  d e c l i n e d ,  b u t  s i n c e  1930 it 

h a s  i nc reased .  Th i s  was caused i n i t i a l l y  by t h e  economic crisis 

beginning i n  t h e  t h i r t i e s  and l a t e r  by t h e  heavy l o s s e s  du r ing  

t h e  war and t h e  postwar per iod  (Table 3 ) .  The h igh  c rude  dea th  

r a t e s  i n  West B e r l i n  a f t e r  t h e  war w e r e  determined by t h e  age  

s t r u c t u r e  of t h e  popula t ion .  I n  1960, 17.4 pe rcen t  of t h e  

popula t ion  was o l d e r  t han  65 compared t o  8.7 pe rcen t  i n  1938 

(Schroeder 1962:79). 

The a g e - s p e c i f i c  m o r t a l i t y  r a t e s  a r e  p re sen ted  i n  Table 5. 

These c a l c u l a t i o n s  were c a r r i e d  o u t  i n  a manner analogous t o  t h e  

f e r t i l i t y  ra te  c a l c u l a t i o n s .  The mean age  is  t h a t  of  t h e  

schedule  [formula ( 1  ) 1 . Applying formula (2 )  l e a d s  t o  a mean 

age  of  69.94 f o r  W e s t  B e r l i n  and 69.69 f o r  E a s t  Be r l i n .  

Table  5. Age-specif ic  m o r t a l i t y  r a t e s  f o r  FRG, W e s t  B e r l i n  
(1974) ,  GDR, and E a s t  B e r l i n  (1975) . 



D i f f e r e n c e s  i n  m o r t a l i t y  i n  E a s t  B e r l i n  and t h e  GDR are 

r e l a t i v e l y  i n s i g n i f i c a n t  i f  one l ooks  a t  c r u d e  b i r t h  r a t e s .  

The o p p o s i t e  c a n  b e  obse rved  f o r  West B e r l i n  where t h e  CDR is  

c o n s i d e r a b l y  h i g h e r  t h a n  i n  hl . l  t h e  o t h e r  r e g i o n s .  The v a r i a -  

t i o n s  between g r o s s  d e a t h  rates  and c r u d e  d e a t h  rates  a g a i n  

r e f l e c t  t h e  d i f f e r e n c e s  i n  t h e  age  composi t ion  o f  t h e  p o p u l a t i o n ,  

which are shown i n  t h e  pe r cen t age  d i s t r i b u t i o n  t a b l e s  i n  

Appendix B. 

I n  a l l  f o u r  r e g i o n s ,  t h e  number o f  d e a t h s  exceeds  t h e  number 

o f  b i r t h s .  The h i g h e s t  d i f f e r e n c e  i s  found i n  West B e r l i n ,  

t h e  l o w e s t  i n  t h e  FRG. 

2.4 Mig ra t i on  

A f t e r  t h e  war,  W e s t  B e r l i n  s u f f e r e d  a d r a s t i c  l o s s  o f  

e s p e c i a l l y  t h e  younger p o p u l a t i o n  by o u t m i g r a t i o n .  U n t i l  1961 

m i g r a t i o n  g a i n s  from E a s t  B e r l i n  and t h e  GDR p a r t l y  compensated 

f o r  t h i s  l o s s ,  and v a r i o u s  f i n a n c i a l  g r a n t s  g i v e n  by t h e  FRG 

f o r  t h e  encouragement o f  m i g r a t i o n  from t h e  FRG t o  W e s t  B e r l i n  

he lped  somewhat t o  b a l a n c e  t h e  a g e  s t r u c t u r e .  Neve r the l e s s ,  

o u t m i g r a t i o n  s t i l l  c o n t i n u e s  t o  exceed i n m i g r a t i o n .  

The m i g r a t i o n  d a t a  used f o r  t h i s  a n a l y s i s  do n o t  i n c l u d e  

i n t e r n a t i o n a l  m ig ra t i on .  Only m i g r a t i o n  f lows  between t h e  FRG 

and W e s t  B e r l i n  o r  t h e  GDR and E a s t  B e r l i n  are t a k e n  i n t o  account .  

I n t e r n a t i o n a l  m ig ra t i on ,  however, is  a n  impor t an t  f a c t o r  f o r  

W e s t  B e r l i n .  I n  1977, 30,218 pe r sons  mig ra t ed  from t h e  FRG t o  

W e s t  B e r l i n ,  b u t  a l s o  35,485 f o r e i g n e r s  moved i n t o  t h e  c i t y .  

Discoun t ing  ou tmig ra t i on ,  t h e  l o s s  of  19,779 pe r sons  by i n t e r n a l  

m i g r a t i o n  w a s  reduced by a g a i n  of 4,129 pe r sons  by i n t e r -  

n a t i o n a l  m i g r a t i o n  ( S t a t i s t i s c h e s  Jahrbuch 1979) .  

E a s t  B e r l i n  h a s  been f a c i n g  a  more f a v o r a b l e  s i t u a t i o n .  

S i n c e  t h e  heavy o u t m i g r a t i o n  s topped i n  1961, t h e  h i g h e s t  

m i g r a t i o n  g a i n s  of  a l l  r e g i o n s  i n  t h e  GDR have been observed 

i n  E a s t  B e r l i n .  T h i s  i n c r e a s e  o f  p o p u l a t i o n  w i l l  c o n t i n u e  

because  o f  t h e  planned i n m i g r a t i o n  (Mohs 1980;14).  



Table 6 .  Age-specif ic  mig ra t ion  r a t e s :  1974 and 1975 .  

g r o s s  
e r u  it. 
;:I . 2 7 t2 

Table  6 p r e s e n t s ,  f o r  each r eg ion  of o r i g i n ,  t h e  age - spec i f i c  

ou tmigra t ion  r a t e s  by r e g i o n  of  d e s t i n a t i o n .  For every age  

group t h e  column f o r  W e s t  B e r l i n  shows a  c o n s i d e r a b l y  h ighe r  

ou tmig ra t ion  than  f o r  t h e  o t h e r  t h r e e  r e g i o n s ,  t h e  most remarkable 

d i f f e r e n c e s  be ing  i n  t h e  30 t o  34 age group. For a f u r t h e r  

a n a l y s i s  o f  t h e s e  f i g u r e s  an age p r o f i l e  of  mig ran t s  w a s  

c a l c u l a t e d  us ing  a  method developed a t  IIASA (Rogers, Cas t ro ,  

R a q u i l l e t  1 9 7 7 ) .  The under ly ing  func t ion  used f o r  t h i s  a n a l y s i s  

was 



and 

o i j  (XI 
N i j  (x) = O i j  = outmigran ts  a t  age x 

E oi (XI 

The p r o f i l e  o f  t h e  model schedule  i s  d e f i n e d  by f o u r  o f  

t h e  seven parameters  a l l  a 2 ,  p 2 ,  and A*. Its l e v e l  is  determined 

by t h e  remaining t h r e e  parameters  a l l  a 2 ,  and c .  The method 

t o  f i t  t h e  model schedule  t o  t h e  d a t a  is  d e s c r i b e d  i n  Cas t ro  

and Rogers (1979). The r e s u l t s  o f  t h e  parameter  e s t i m a t i o n  

a r e  g iven  i n  Table 7 and Appendix C shows t h e  p l o t t i n g  of  t h e  

cu rve  f o r  each r eg ion  a s  w e l l  as t h e  r a t e s  f o r  each age  group. 

F igu re  3 g i v e s  t h e  p l o t t i n g s  of ou tmig ra t ion  from E a s t  and 

West B e r l i n  and of i nmig ra t ion  from t h e  FRG and GDR. 

Table  7. Parameters  o f  t h e  mig ra t ion  schedule .  

Parameters FRG W. Berlin GDR E. Berlin 



Migration from t h e  FRG t o  West 
Ber l in  (a) 
Migration from t h e  GDR t o  E a s t  
Ber l in  (EB) 

Migration from West Ber l in  t o  
t h e  FRG (WB) 

Migration from East  Ber l in  t o  
t h e  GDR (EB) 

Age 

Figure  3 .  Outmigration from Eas t  and West B e r l i n  and inmigra- 
t i o n  from t h e  FRG and GDR. 



The age p a t t e r n s  of t h e  migrants  vary  cons ide rab ly  between 

t h e  two p a r t s  o f  B e r l i n  i n  t h e  0-29 yea r s .  A t  about  age  18 a  

sharp  i n c r e a s e  of inmigra t ion  t o  West B e r l i n  can  be observed.  

The f a c t  t h a t  West B e r l i n  has an  important  u n i v e r s i t y  p a r t l y  

exp la ins  t h i s  mig ra t ion  ga in .  Also, young men who move t o  

West B e r l i n  a r e  n o t  r equ i r ed  t o  s e r v e  i n  t h e  FRG m i l i t a r y  fo rces .  

Migrat ion t o  E a s t  B e r l i n  i n  1975 i s  more equa l ly  d i s t r i b u t e d  

than  t h a t  o f  West B e r l i n  i n  1974 over  t h e  ages  of 15-29 yea r s .  

The peak i s  a t  age  25-29. Mohs a c c r e d i t s  t h i s  t o  t h e  a v a i l a b l e  

choice  of  jobs  o f f e r i n g  good long-term p rospec t s .  The migra- 

t i o n  r a t e  of t h e  0-5 year  age group is  r e l a t i v e l y  high compared 

wi th  West B e r l i n  because of t h i s  older-age mig ra t ion  peak. 

Often t h e s e  migrants  a r e  r e c e n t l y  marr ied and have young 

c h i l d r e n  t h a t  f a l l  w i t h i n  t h e  f i r s t  age b racke t .  The mig ra t ion  

r a t e s  of t h e  o l d e r  age  groups,  however, a r e  n o t  s i g n i f i c a n t l y  

d i f f e r e n t  i n  t h e  two p a r t s  of t h e  c i t y .  

Migrat ion o u t  of B e r l i n  i n t o  t h e  GDR o r  FRG shows a  more 

uniform p a t t e r n .  The outmigra t ion  peak i s  more obvious f o r  

Eas t  B e r l i n ,  however, i n  t h e  20-24 age group. The outmigra t ion  

r a t e s  i n  t h e  20-24 and 25-29 age groups a r e  n e a r l y  t h e  same f o r  

Eas t  and West Ber l in .  The f a c t  t h a t  W e s t  B e r l i n  cannot  provide 

jobs f o r  a l l  s t u d e n t s  f i n i s h i n g  t h e i r  educa t ion  i s  t h e  reason  

f o r  t h e  r e l a t i v e l y  high outmigra t ion  of t h e  25-29 year  o l d s .  

3 .  MULTIREGIONAL POPULATION ANALYSIS 

Mul t i r eg iona l  popula t ion  a n a l y s i s  has  been developed t o  

s tudy  t h e  s imultaneous i n t e r a c t i o n  between r e g i o n a l  components 

of popula t ion  change w i t h i n  a  s i n g l e  mul t i r eg iona l  model. The 

b a s i c  parameters  f o r  t h i s  a n a l y s i s  a r e  t h e  age- and region-  

s p e c i f i c  r a t e s  of m o r t a l i t y ,  f e r t i l i t y ,  and migra t ion .  These 

r a t e s  f o r  E a s t  and West B e r l i n  a s  w e l l  a s  f o r  t h e  FRG and GDR 

were presen ted  i n  t h e  previous  s e c t i o n .  The model f o r  examining 

t h e  evo lu t ion  of t h e  mul t i r eg iona l  populat ion focuses  on a  

c losed  system wi th  g iven  i n i t i a l  r e g i o n a l  d i s t r i b u t i o n  of t h e  

populat ion-  and f l x e d  age - spec i f i c  r a t e s .  Drawing on t h e  r e s u l t s  



generated by the computer program in Willekens and Rogers (1978) 

the analysis includes the multiregional life table, mobility, 

and fertility expectancies and the multiregional population 

projection. 

3.1 The Multiregional Life Table 

A life table describes a stationary population in which 

the number of births is equal to the number of deaths for a 

hypothetical cohort. The multiregional life table incorporates 

the migration between the regions into this concept. The computer 

program uses a birth cohort of 100,000 people for each region. 

The first step is to calculate the age-specific transition 

probabilities from the observed rates (Table 8). Note that 

the word "transition" is used instead of "moves". Several 

interregional moves may be made in an age interval by a migrant 

making only one transition. Even stayers may make moves, but 

not transitions; the number of transitions, therefore, are 

usually less than the number of moves. A more accurate estima- 

tion, however, can be made if a smaller time interval is used 

for the calculations. 

For example, the probability that a person of age 25 living 

in East Berlin will still be in this region five years later is 

0.922279 and the probability that he will be living in the GDR 

at this time is 0.073090. The probability of dying in any 

region (0.004631) is sbtained as a residual of unity minus the 

probability of survival. 

The recursive application of these probabilities of 

migrating and dying to initial cohorts of 100,000 leads to the 

complete life histories of these cohorts in each region, as 

shown in Table 9. For example, of the 100,000 babies born in 

West Berlin, 97,814 will be alive at age five with 83,341 of 

them still living in West Berlin. The remaining 19,473 will 

have moved to the FRG. 



Table 8. The age-specific probabilities of dying and migrating 
for the GDR and East Berlin, 1975. 



Table 8 (continued) The age-specific probabilities of dying 
and mi~ratiii~ for tne FRG and West Berlin, 
1974. 



Table 9 .  Expected number o f  survivors  a t  exac t  age x i n  each 
reg ion .  

I N I T I A L  COHORT: - FRG ( 1 9 7 4 )  W. B E R t I N  ( 1 9 7 4 )  

:.A c :at31 f r  3 w-b*?r 1 i c  t 5, i; ;?, ? fr . ;  ~ 4 - b c r l i c  

I N I T I A L  COHORT : GDR ( 1 9 7 5 )  - 



Table 10 g ives  t h e  average number of years  expected t o  l i v e  

i n  each region by a u n i t  b i r t h  cohort  ( a  s i n g l e  person of age 

z e r o ) .  This measure depends on two components: t h e  p r o b a b i l i t y  

of surviving t o  age x and t h e  everage time spent  i n  each region 

i n  a five-year i n t e r v a l  by a person of age x a t  t h e  beginning 

of t h e  i n t e r v a l .  For example, a person of age 20 born i n  t h e  

FRG i s  expected t o  l i v e ,  on t h e  average,  4.838 years  of t h e  

following f i v e  years .  He i s  expected t o  spend 4.781 years  i n  

t h e  FRG and 0.057 i n  West Ber l in .  Note t h a t  t h e  l a s t  age group 

i s  open, and t h e r e f o r e  t h e  f i g u r e s  no longer  correspond t o  a 

five-year i n t e r v a l .  

The c a l c u l a t i o n s  show t h a t  a person born i n  t h e  FRG 

w i l l  l i v e  almost a l l  h i s  l i f e  i n  t h a t  region.  The same i s  

t r u e  f o r  a GDR-born person who w i l l ,  however, spend up t o  

0.25 yea r s  of t h e  4.72 years  he i s  expected t o  l i v e  from 

age 40 t o  4 4  i n  East  Ber l in .  The cohor ts  f o r  Ber l in  show 

a d i f f e r e n t  p a t t e r n .  Members of t h e s e  cohor ts  a r e  more 

l i k e l y  t o  move t o  some o t h e r  region.  A person 75 years  o r  

o l d e r ,  born i n  Eas t  Ber l in ,  w i l l  l i v e  a s  long i n  t h e  GDR 

a s  i n  t h e  region  of b i r t h .  S t a r t i n g  with t h e  age of 25, 

a person born i n  West Ber l in  w i l l  spend most of h i s  l i f e  

i n  t h e  FRG. Having reached t h e  age of 75, he i s  expected 

t o  l i v e  4.01 of t h e  remaining 4.66 years  i n  t h e  FRG. 

The measure of t h e  number of yea r s  l i v e d  beyond age x i s  

t h e  l i f e  expectancy. I t  i s  a cond i t iona l  measure t h a t  a p p l i e s  

t o  persons who have a l ready reached age x.* Appendix D g ives  

t h e  expecta t ion  of l i f e  by p lace  of b i r t h  f o r  each age. A 

quick comparison shows t h a t  t h e r e  a r e  no s u b s t a n t i a l  d i s p a r i t i e s  

between t h e  regions.  

*In t h e  mul t i reg ional  case  t h e  number of years  l i v e d  beyond 
age x does not  only depend on t h e  m o r t a l i t y  schedule of t h e  
region  of b i r t h  bu t ,  due t o  t h e  migration flows between t h e  
regions ,  a l s o  on t h e  m o r t a l i t y  schedules of a l l  o the r  reg ions .  



Table  1 0 .  Average number of  y e a r s  l i v e d  i n  e ach  r e g i o n  by a 
u n i t  b i r t h  c o h o r t .  

INITIAL COHORT : - FRG (1974) w- BERLIN (1974) 

INITIAL COHORT : % (1975) E. BERLIN (1975) 



Table 1 1 .  Expectat ion of l i f e  a t  b i r t h  (1974 and 1975). 

The expec ta t ion  of l i f e  a t  b i r t h  i s  shown i n  Table 1 1 .  

A baby born i n  W e s t  B e r l i n  w i l l  l i v e  42.02 yea r s  of t h e  expected 

71.86 yea r s  i n  t h e  FRG and only  29.86 i n  t h e  reg ion  of b i r t h .  

On t h e  o t h e r  hand, a  baby born i n  Eas t  B e r l i n  w i l l  s t a y  most of 

h i s  l i f e t i m e  i n  t h i s  reg ion ,  b u t  w i l l  a l s o  spend 22.27 y e a r s  

i n  t h e  GDR. 

Surv ivorsh ip  p ropor t ions ,  a l s o  l i f e  t a b l e  s t a t i s t i c s ,  a r e  

given i n  Table 1 2 .  They a r e  used t o  gene ra t e  t h e  gene ra l i zed  

L e s l i e  mat r ix  f o r  t h e  mul t i r eg iona l  growth model. For example, 

t h e  t o t a l  su rv ivor sh ip  propor t ion  of  20-24-year-old people  

l i v i n g  i n  Eas t  B e r l i n  i s  0.995. That means 99.5 percent  of 

a l l  people aged 20-24 w i l l  su rv ive  t o  an age of 25-29. Of 

these ,  90.5 percent  w i l l  s t i l l  be i n  t h i s  r eg ion  f i v e  yea r s  

l a t e r ,  t h e  remaining 8.9 pe rcen t  w i l l  move t o  t h e  GDR. T o t a l  

surv ivorsh ip  propor t ions  among a l l  r eg ions  have no s i g n i f i c a n t  

v a r i a t i o n s  . 

3.2 Mobil i ty  and F e r t i l i t y  Analysis  

The expected number of migra t ions  an i n d i v i d u a l  makes 

dur ing  h i s  l i f e t i m e  i s  g iven  by t h e  n e t  migraproduction r a t e  

(NMR) mat r ix ,  which i s  der ived  from t h e  l i f e  t a b l e  popula t ion .  

To o b t a i n  t h e s e  r a t e s ,  t h e  observed age - spec i f i c  t o t a l  outmigra- 

t i o n  r a t e s  a r e  m u l t i p l i e d  by t h e  number of yea r s  l i v e d  i n  each 

reg ion  by a u n i t  b i r t h  cohor t  (Tables  6 and 1 0 ) .  Summation 
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Table 12. Survivorship proportions. 

reg i o e  w - b e r l i e  
* * * * * * * * * * * * i * * *  

t o t a l  f r g  w - b e r l i e  

r e g  i ,oe g d r  
* * * * * * * * t * * * Y t & P  

t o t a l  g d r  e -be r l i r !  

t o t a l  

0.93783 
0.9331 9 
0.99696 
0.99515 
0 - 99504 
0.994 36 
0.99228 
0.9891 1 
0.93200 . 
0.97169 
0.95824 
0.93568 
0.89506 
0.82995 
1.59992 

r e g i o e  f r g  
* Y * * Y * + * t t i * Y * * *  

f r g  w - b e r l i e  

t o t a l  g d r  e - b e r l i e  



o v e r  a l l  a g e  g roups  l e a d  t o  Tab le  13 ,  which p r e s e n t s  t h e  ave r age  

number o f  r e g i o n a l  b o u ~ d a r y  c r o s s i n g s  a  pe r son  i s  expec ted  t o  

make d u r i n g  a l i f e t i m e .  

Tab l e  13. N e t  migraproduc t ion  r a t e s .  

Region o f  b i r t h  
Region o f  

Region o f  b i r t h  
Region o f  
o u t m i g r a t i o n  FRG W. B e r l i n  o u t m i g r a t i o n  GDR E.  B e r l i n  

FRG 0.042208 0.022238 GDR 0.072577 0.018615 
W. B e r l i n  0.024186 0.821204 E. B e r l i n  0.018137 0.448234 

T o t a l  0.066394 0.843442 0.090719 0.466849 

According t o  Tab l e  13,  a  pe r son  born  i n  West B e r l i n  w i l l  

o u t m i g r a t e  from any r e g i o n  on t h e  ave r age  o f  0.84 t i m e s  d u r i n g  

h i s  l i f e t i m e ,  0.82 t i m e s  o u t  o f  h i s  r e g i o n  o f  b i r t h ,  and 0.02 

t imes  o u t  o f  t h e  FRG. The r e s u l t s  show t h a t  m o b i l i t y ,  a s  measured 

by t h e  n e t  migraproduc t ion  r a t e ,  i s  h i g h e s t  f o r  West B e r l i n e r s  

w i t h  E a s t  B e r l i n e r s  f o l l owing .  Th i s  i s  o n l y  t r u e  w i t h  r e s p e c t  

t o  t h e  m o b i l i t y  between t h e  cor responding  two r e g i o n s  w i t h  

i n t r a r e g i o n a l  m i g r a t i o n  excluded.  The r e s u l t s  w i l l  change i f  

moves w i t h i n  a  g iven  r e g i o n  a r e  t a k e n  i n t o  accoun t .  

The r e l a t i v e  impor tance  o f  each  r e g i o n  a s  a  r e g i o n  o f  

o r i g i n  i s  g i v e n  i n  Tab le  1 4 .  The n e t  migraproduc t ion  a l l o c a t i o n  

d e n o t e s  t h e  f r a c t i o n  o f  t h e  r eg ion -o f - r e s idence - spec i f i c  n e t  

migraproduc t ion  r a t e  o f  a  r e g i o n  t o  i t s  t o t a l  n e t  migraproduc t ion  

r a t e , o r  s t a t e d  a n o t h e r  way, t h e  f r a c t i o n  o f  t h e  m i g r a t i o n s  o u t  

o f  r e g i o n  j  made by a pe r son  who was born  i n  r e g i o n  i. Of t h e  

t o t a l  number o f  o u t m i g r a t i o n s  a  pe r son  born  i n  West B e r l i n  

( r e g i o n  i) w i l l  make, 97.36 p e r c e n t  w i l l  b e  o u t  o f  t h i s  r e g i o n  

and 2.63 p e r c e n t  w i l l  b e  made o u t  o f  t h e  FRG ( r e g i o n  j ) .  



T a b l e  1 4 .  N e t  m i g r a p r o d u c t i o n  a l l o c a t i o n s .  

Region of o r i g l n  Region of o r i g i n  
Region of Region of 
outmigration FRG W. Ber l in  outmigration GDR E.  Ber l in  

FRG 0.635721 0.026365 GDR 0.800065 0.039874 
W. Ber l in  0.364279 0.973635 E. Berl in 0.199935 0.960126 

Total  1.000 1.000 1.000 1.000 

Analogous t o  m i g r a t i o n ' s  n e t  m i g r a p r o d u c t i o n  rates are 

f e r t i l i t y ' s  n e t  r e p r o d u c t i o n  rates,  which are o b t a i n e d  by 

m u l t i p l y i n g  t h e  o b s e r v e d  f e r t i l i t y  rates by t h e  number o f  y e a r s  

e a c h  b i r t h  c o h o r t  h a s  l i v e d  i n  each  r e g i o n .  They d e n o t e  t h e  

number o f  c h i l d r e n  w i t h  which a p e r s o n  i s  e x p e c t e d  t o  b e  

r e p l a c e d ,  a c c o r d i n g  t o  q i v e n  a g e - s p e c i f i c  f e r t i l i t y  and 

m o r t a l i t y  rates  f o r  a p a r t i c u l a r  y e a r .  

T a b l e  15  g i v e s  t h e  n e t  r e p r o d u c t i o n  rates by p l a c e  o f  

b i r t h  o f  p a r e n t  and p l a c e  o f  b i r t h  o f  c h i l d  f o r  1974/1975. 

The n e t  r e p r o d u c t i o n  r a te  r a n g e s  from 0.678 i n  West B e r l i n  

t o  0.784 i n  t h e  GDR. A p e r s o n  born  i n  W e s t  B e r l i n ,  f o r  

example, w i l l  b e  e x p e c t e d  t o  have 0.678 c h i l d r e n ,  0.379 

born  i n  t h e  FRG and o n l y  0.299 i n  h i s  home r e g i o n .  The 

column t o t a l s  show t h a t  a p e r s o n  born  i n  any o f  t h e  f o u r  

r e g i o n s  w i l l  b e  r e p l a c e d  by less t h a n  one  p e r s o n  i n  t h e  

n e x t  g e n e r a t i o n .  So f e r t i l i t y  i n  a l l  r e g i o n s  i s  below t h e  

rep lacement  l e v e l .  

A s  w i t h  t h e  n e t  m i g r a p r o d u c t i o n  a l l o c a t i o n ,  t h e  n e t  reproduc-  

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

r e p r o d u c t i o n  ra te  t h a t  i s  accorded  t o  a p a r t i c u l a r  r e g i o n .  

T a b l e  16 shows t h a t  o n l y  a West Ber l in -born  p e r s o n  i s  more 

l i k e l y  t o  have h i s  c h i l d r e n  born  i n  a n o t h e r  r e g i o n  t h a n  h i s  

r e g i o n  o f  b i r t h .  A p e r s o n  born  i n  E a s t  B e r l i n ,  f o r  example, 

c a n  e x p e c t  67.94 p e r c e n t  o f  h i s  c h i l d r e n  a l s o  t o  b e  born  i n  

t h a t  r e g i o n  and 32.05 p e r c e n t  t o  b e  born  i n  t h e  GDR. 



Table 15. Net reproduction rates. 

Region of  b i rkh  

- - - 

Region of  b i r t h  
of  p a r e n t  o f  p a r e n t  

Region o f  b i r t h  Region of b i r t h  
of  c h i l d  FRG W. B e r l i n  of  c h i l d  GDR E. B e r l i n  

FRG 0.697880 0.379268 GDR 0.753276 0.238460 
W. B e r l i n  0.009227 0.299208 E. Be r l in  0.031531 0.505524 

T o t a l  0.707107 0.678477 To ta l  0.784807 0.743984 

Table 16. Net reproduction allocations. 

Region o f  b i r t h  Region o f  b i r t h  
of  p a r e n t  

Region o f  b i r t h  of  p a r e n t  
Region o f  b i r t h  

of c h i l d  FRG W. B e r l i n  o f  c h i l d  GDR E. B e r l i n  

FRG 0.986951 0.559000 GDR 0.959823 0.320518 
W. B e r l i n  0.013049 0.441000 E. B e r l i n  0.040177 0.679482 

To ta l  1.000000 1.000000 To ta l  1.000000 1.000000 

3.3 Population Projection toward Stability 

Multiregional life table statistics are independent of 

the observed age structure and regional distribution of the 

population. To study the short- and medium-term impacts of the 

population structure, a discrete model of multiregional popula- 

tion growth is used. The projection matrix is generated from 

the multiregional life table and observed fertility rates. The 

regional age schedules of fertility, mortality, and migration 

are assumed to remain at the levels of the base years. Appendix 

E gives the projection of multiregional population development 

as it was computed for the next 50 years. It contains the 

regional and total population, along with its proportional 

distributions across ages and regions. In addition, the mean 



age (M.AG) ,  t h e  r e g i o n a l  shares  (SHA) of t h e  t o t a l  populat ion,  

and t h e  growth r a t i o  (lam) of t h e  previous per iod  a r e  a l s o  given.  

The populat ion of Eas t  Ber l in  i s  expected t o  grow from 

t h e  1.098 m i l l i o n  f i g u r e  of 1975 t o  a  maximum of 1.218 i n  t h e  

year 2010. During t h e  same per iod ,  t h e  popula t ion  of t h e  GDR 

w i l l  d e c l i n e  from 15.033 m i l l i o n  t o  13.653 m i l l i o n .  

From 2010 on, both reg ions  a r e  expected t o  l o s e  populat ion.  

The in te rmedia te  growth of Eas t  Ber l in  shown i n  t h e s e  projec- 

t i o n s  i s  caused by t h e  d i f f e r e n t  age s t r u c t u r e  of t h e  popula- 

t i o n  and t h e  migra t ion  ga ins  i n  t h e  f e r t i l e  ages .  

The populat ion of West Ber l in  a s  w e l l  a s  of  t h e  FRG is 

expected t o  d e c l i n e ,  wi th  W e s t  Be r l in  l o s i n g  44.30 percent  of 

i t s  populat ion from t h e  year  1974 t o  2024 and t h e  FRG l o s i n g  

22.71 percent .  This  d e c l i n e  i s  due t o  t h e  t h r e e  f a c t o r s  t h a t  

determine populat ion growth, which a r e  a l l  unfavorable  f o r  

West Ber l in .  I t  has  a  low f e r t i l i t y  r a t e ,  a  heavy outmigrat ion 

r a t e ,  and a  high sha re  of e l d e r l y  people. The in f luence  of 

t h e  p resen t  e l d e r l y  age p r o f i l e ,  however, vanishes  during t h e  

p ro jec t ion  per iod .  One should note  t h a t  t h e  r e s u l t s  achieved 

by using a  two-region aggregat ion cannot be equal  t o  t h e  r e s u l t s  

of t h e  four-region case  a s  used i n  Mohs (1980).  Only i n  t h e  

c a s e  of i d e n t i c a l  m o r t a l i t y ,  f e r t i l i t y ,  and migra t ion  r a t e s  i n  

a l l  reg ions  would both  aggregat ions g i v e  t h e  same r e s u l t .  

I f  one p r o j e c t s  a  populat ion wi th  a  cons tan t  growth mat r ix  

f o r  a  long enough per iod  of t i m e ,  then  t h e  u l t i m a t e  age and 

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

and i s  determined by t h e  fundamental demographic parameters.  ~ l l  

age groups and reg ions  of t h i s  s t a b l e  populat ion w i l l  grow wi th  

t h e  same s t a b l e  growth r a t e .  A t o t a l  populat ion which i s  d i s -  

t r i b u t e d  a s  t h e  s t a b l e  populat ion and would l e a d ,  i n  t h e  long 

run,  toward t h e  same populat ion a s  t h e  observed populat ion,  i s  

c a l l e d  t h e  s t a b l e  equiva lent .  The concept of t h e  s t a b l e  equiv- 

a l e n t  enables  one t o  s e p a r a t e  t h e  p a r t  of change due t o  t h e  

demographic schedules  from t h e  p a r t  of change due t o  t h e  age 

and reg iona l  d i s t r i b u t i o n  of t h e  i n i t i a l  populat ion.  



Table 17 shows a  s t a b l e  equ iva len t  of 90.6 m i l l i o n  f o r  t h e  

FRG and 2.0 m i l l i o n  f o r  W e s t  Be r l in .  The percentage  d i s t r i b u t i o n  

g i v e s  t h e  corresponding s t a b l e  age composit ion f o r  each reg ion .  

The s t a b l e  popula t ion  of all f o u r  r e g i o n s  w i l l  be  o l d e r  than  

t h e  1974-1975 popula t ion .  The mean age of W e s t  B e r l i n  i n c r e a s e s  

by two y e a r s  bu t  t h a t  of t h e  FRG by e i g h t  yea r s .  A s  a  r e s u l t  

of t h i s ,  t h e  mean age  of t h e  s t a b l e  popula t ion  is  one yea r  h igher  

i n  t h e  FRG t h a n  i n  W e s t  B e r l i n .  The same is t r u e  f o r  E a s t  B e r l i n  

and t h e  GDR, however, t h e i r  i n i t i a l  mean ages  d i f f e r  on ly  by 

0.01 yea r s .  W e s t  B e r l i n  shows a  l o s s  i n  sha re  t e r m s  of  1.0 

pe rcen t .  A t  t h e  same t i m e ,  E a s t  B e r l i n ' s  s h a r e  grew from 6.8 

t o  10.7 pe rcen t .  Having reached s t a b i l i t y  t h e  c o n s t a n t  annual  

growth r a t e  i s  -0.013 f o r  FRG-West B e r l i n  and -0.009 f o r  GDR-East 

B e r l i n .  

4. DIFFERENCES I N  THE AGE STRUCTURE 

4 . 1  Curren t  Age S t r u c t u r e  

The c u r r e n t  age s t r u c t u r e  of t h e  FRG and GDR has  been 

inf luenced  mainly by f e r t i l i t y  and m o r t a l i t y  s i n c e  1900. Migra- 

t i o n  does n o t  p lay  an important  r o l e  because t h e s e  r e g i o n a l  u n i t s  

a r e  t o o  b i g  t o  be in f luenced  i n  t h e i r  age s t r u c t u r e  by migra t ion  

only  from and t o  B e r l i n .  B e r l i n ,  however, i s  a  s m a l l  r eg ion  and 

migra t ion  has t o  be  taken i n t o  account .  

Appendix D g i v e s  t h e  age p r o f i l e  of t h e  f o u r  popula t ions  

under cons ide ra t ion .  The FRG and t h e  GDR show a  more uniform 

p a t t e r n  than  E a s t  and West Ber l in .  West B e r l i n  has  t h e  most 

d i v e r s e  age s t r u c t u r e .  The s i m i l a r i t y  between t h e  GDR and t h e  

FRG i s  no t  s u r p r i s i n g  because t h e s e  two r e g i o n s  have been s u b j e c t  

t o  t h e  same h i s t o r i c a l  even t s  u n t i l  1945. The age p r o f i l e  

i t s e l f  t e l l s  t h i s  h i s t o r y  (Appendix E ) .  

The low percentage  of popula t ion  i n  t h e  55-60 age group 

i s  due t o  t h e  low number of b i r t h s  du r ing  t h e  F i r s t  World War. 

The s h a r e  of people  born between 1920 and 1934 was n e a r l y  t h e  

same i n  t h e s e  t h r e e  age groups i f  one looks  a t  West B e r l i n  and 

t h e  FRG. I n  E a s t  B e r l i n  and t h e  GDR t h e  percentage increased .  



Table 17. Stable equivalent and percentage distribution for 
FRG-West Berlin and GDR-East Berlin. 

s t a b l e  e q u i v a l e c ~  t o  o r i ~ i c a l  p o p u l a t i ~ n  
t t t t t . ? t * Y t t t * t t t t t t * * Y 1 f t t t i t i i t S * * 1 i i * I ( . t  

age t o t a l  f r g  w-ber l i e  

t o t a l  92780368. 90683763. 2091537. 

p e r c e c t a z e  d i s t r  i b u t i o c  - - - - - - - - - - - -  
age t o t a l  f r g  w-berl ia  

2 5 
30 
35 
4 0 
45 
50 
55 
60 
6 5 
70 
7 5 

t o t a l  
m. ag 
sha 
1  a:n 

r  

s t a b l e  e q u i v a l e c t  t o  o r i g i c a l  p o p u l a t i o c  
t t t t f t t t * t t * t l Y * t l * i f * * * E t * * * i t * . Z S * t * * * *  

ag e t o t a l  gdr e - b e r l i c  

t o t a l  21383755. 19073342. 2305414-  

percec tage  d  i s t r  ibut ior .  - - - - - - - - - - - -  
age  t o t a l  gdr e - b e r l i c  

t o t a l  100.0000 100.0000 100.0000 
m.ag 42.1511 42.1950 41.7673 
sha 100.0000 39.2139 10.7811 
lam 3.956563 0.956569 0.955559 

5 r  -0.003380 -0.003930 -0.008830 



A peak can be observed f o r  t h e  two age  groups 30 t o  39, which 

r e p r e s e n t s  t h e  persons  born dur ing  t h e  Thi rd  Reich. The drop 

i n  t h e  s h a r e  of t h e  popula t ion  i n  t h e  15-29 age groups i s  caused 

by t h e  low f e r t i l i t y  i n  t h e   st-war per iod .  Only West B e r l i n  

had a h ighe r  percen tage  o f  popula t ion  of  t h i s  age  group,  due 

t o  i nmig ra t ion  a s  p rev ious ly  mentioned. A second peak was 

reached i n  t h e  1960s followed by a very low number of  persons  

born between 1970 and 1974. 

E a s t  B e r l i n  fo l lows  t h e  GDR p a t t e r n .  For t h e  40-80-year 

age  group,  t h e  p r o f i l e s  a r e  n e a r l y  i d e n t i c a l .  The d i f f e r e n c e s  

i n  t h e  o t h e r  age  groups are mainly caused by mig ra t ion .  West 

B e r l i n ' s  p r o f i l e  s t i l l  has  some s imilari t ies  w i t h  t h e  age  

s t r u c t u r e  of  t h e  FRG. The heavy mig ra t ion  f lows  w i t h i n  t h e  

p a s t  30 y e a r s  have in f luenced  t h e  age composi t ion cons ide rab ly .  

A very  h igh  percen tage  of  t h e  popula t ion  i s  o l d e r  t han  65 

(22.19%) b u t  o n l y  15.88 pe rcen t  i s  between 0 and 15  y e a r s  o l d .  

The corresponding va lues  f o r  t h e  FRG are 14.01 p e r c e n t  (65+) 

and 21 . 9 4  p e r c e n t  ( 0  t o  15 y e a r s )  . 

4.2 P r o j e c t e d  Age S t r u c t u r e  

Appendix G shows t h e  age  p r o f i l e s  f o r  t h e  yea r  2024-2025. 

I t  i s  expected t h a t  t h e r e  w i l l  b e  no d i f f e r e n c e s  between t h e  

age  composit ion i n  t h e  FRG and West B e r l i n  by t h i s  t i m e ,  and 

bo th  r e g i o n s  are expected t o  have a h igh  pe rcen tage  of  e l d e r l y  

people.  The popu la t ion  of  Eas t  B e r l i n  and t h e  GDR, on t h e  

c o n t r a r y ,  a r e  expected t o  have a h ighe r  percen tage  of young 

people .  The p r o f i l e  f o r  t h e  25-64 age  groups a r e  n e a r l y  t h e  

same f o r  a l l  f o u r  r eg ions .  Only t h e  s h a r e  of  people  i n  t h e  

l a s t  age  group is h ighe r  i n  t h e  FRG and West B e r l i n  t han  i n  

t h e  o t h e r  two r eg ions .  To trace t h e  ag ing  p roces s  it i s  u s e f u l  

t o  c l a s s i f y  t h e  a g e  groups as fo l lows  

(1) pre-labor force age 0-14 years 
( 2 )  labor force age 15-64 years 
(3) post-labor force age more than 64 years 
(4 )  non-labor force age (1) + (3) 



The percentage  of young people  aged 0 t o  1 4  has  been and i s  

expected t o  d e c l i n e  i n  a l l  r eg ions  (Table 1 8 ) .  The h i g h e s t  

d e c l i n e  i s  observed i n  t h e  FRG ( - 8 % ) ,  t h e  lowest  i n  West B e r l i n  

( -3 .5%) .  The s h a r e  of peopl r  o l d e r  t han  65 has been dec reas ing  

i n  a l l  r eg ions  b u t  by 1995, a  change is  expected t o  t a k e  p l a c e  

t h a t  w i l l  l e a d  t o  f i n a l  va lues  f o r  t h e  FRG and GDR h igher  t h a n  

t h o s e  of t h e  base  y e a r s ,  1974 and 1975. I n  2024, t h e  FRG i s  

expected t o  have 6  p e r c e n t  more people  i n  t h e  post- labor  f o r c e  

ages than  i n  1974; West B e r l i n ,  however, w i l l  have less i n  

t h e s e  ages  than  i n  t h e  i n i t i a l  1974 year .  The s h a r e  of t h e  

l a b o r  f o r c e  age group has  a peak between 1995 and 2000. I n  t h e  

year  2024, West B e r l i n  w i l l  have gained 7 pe rcen t  i n  l abo r  f o r c e  

popula t ion  compared t o  1974, and about  65.8 pe rcen t  of t h e  

popula t ion  of t h e  GDR and FRG w i l l  be i n  t h e  l a b o r  f o r c e  ages  

i n  2024/2025. 

 able 19 p r e s e n t s  t h e  number of people  aged 65 o r  more by 

every 100 people  i n  t h e  l a b o r  f o r c e  age. These f i g u r e s  a r e  of 

s p e c i a l  i n t e r e s t  f o r  t h e  pension system because t h e y  show how 

many people i n  r e t i r e m e n t  ages  have t o  be maintained by every 

100 persons  between t h e  ages  of 15 and 64. Th i s  i s  a  very 

important  f i g u r e  because t h e  German pension system i s  n o t  based 

on sav ings .  The pensions  f o r  t h e  o l d e r  gene ra t ion  a r e  pa id  

e n t i r e l y  by t h e  e x i s t i n g  l a b o r  fo rce .  

Table  19 shows t h a t  i n  each success ive  yea r  a f t e r  1979 

through 1994, t h e r e  w i l l  be  less e l d e r l y  people  t o  be  maintained 

by t h e  l a b o r  f o r c e  popu la t ion  than  i n  1974. I n  t h e  long run ,  

however, t h e  expected number of e l d e r l y  people  w i l l  exceed t h e  

p r e s e n t  r a t e s ,  which w i l l  pose  a  problem f o r  a l l  f o u r  r eg ions .  

Th i s  w i l l  b r i n g  about a n  e s p e c i a l l y  s e r i o u s  problem f o r  t h e  

FRG where t h e  expected number of people  65+ p e r  100 persons 

i n  t h e  l a b o r  f o r c e  i n  2024 i s  31.15 r a t h e r  than  t h e  20.06 people  

expected f o r  1994. The p r o j e c t i o n s  f o r  E a s t  and W e s t  B e r l i n  

w i l l  b e  5  pe rcen t  under t h o s e  of t h e  GDR and FRG. 



Table 18. Data based on t h e  project'ion. 

FRG ( i n  p e r c e n t )  

Year Age groups  

GDR ( i n  p e r c e n t )  

W .  B e r l i n  ( i n  p e r c e n t )  
- 

E. B e r l i n  ( i n  p e r c e n t )  

Table 19. The number of 65+ year-old people expected t o  be 
l i v i n g  i n  t h e  four  regions  f o r  every 100 l abor  fo rce  
r e s i d e n t s .  

Year FRG W. B e r l i n  Year GDR E.  B e r l i n  

1974 21.92 35.83 1975 26.26 25.78 
1979 24.59 36.05 1980 25.21 22.65 
1984 21.08 28.45 1985 20.22 17.16 
1989 21.19 23.08 1990 18.31 13.72 
1994 20.06 17.99 1995 17.66 13.05 
1999 23.83 19.19 2 000 20.60 15 .71  
2004 26.75 21.82 2005 23.88 19.89 
2009 28.67 25.38 2010 24.28 21.66 
2014 30.33 27.63 2015 24.34 21.25 
2019 30.42 28.13 2020 25.44 21.29 
2024 31.15 26.75 2025 28.06 22.32 



F3G. W-BERLIN. GClR. E-BERLIN 

YERR 

- FRG - W. B e r l i n  -- GDR - E. B e r l i n  

F igu re  3 .  P l o t t i n g  of d a t a  i n  Table  1 9 .  

I n  t h e  s h o r t  r un ,  t h i s  r a t e  i s  determined by t h e  age 

composit ion o f  t h e  popu la t i on .  A f t e r  15  y e a r s ,  t h e  p r e s e n t  

f e r t i l i t y  r a t e  becomes i n f l u e n t i a l ,  b u t  t h e  o v e r a l l  age  

s t r u c t u r e  remains t h e  main f a c t o r .  



5. CONCLUSION 

A s  mentioned i n  a p rev ious  chap te r  a l l  a t t e m p t s  of  t h e  

government of t h e  FRG t o  encourage inmig ra t ion  t o  West B e r l i n  

f a i l e d  t o  ba lance  t h e  age composit ion of  West B e r l i n .  Also f o r  

t h e  f u t u r e  no s i g n i f i c a n t  change can be expected because t h e  

FRG i t s e l f  w i l l  have a cons ide rab ly  h igher  s h a r e  o f  people  i n  

t h e  pos t - labor  f o r c e  ages .  This  p roces s  i s  mainly determined 

by t h e  p r e s e n t  a g e  s t r u c t u r e  of  t h e  popula t ion .  A f e r t i l i t y  

r a t e  which i s  below replacement l e v e l  causes  a d e c l i n e  of  t h e  

t o t a l  popula t ion  i n  a l l  f ou r  r eg ions .  A t r e n d  toward a h igh  

s h a r e  of  e l d e r l y  people  can a l s o  be  observed i n  t h e  GDR and 

E a s t  B e r l i n ,  however it i s  more moderate. 

I n  concluding t h i s  c a s e  s tudy ,  I would l i k e  t o  mention a 

s imu la t ion  program developed a t  IIASA t h a t  can be  used i n  addi-, 

t i o n .  I n  t h e  program used f o r  t h i s  s tudy ,  t h e  popu la t ion  i s  

p r o j e c t e d  w i t h  a c o n s t a n t  growth mat r ix .  The s imu la t ion  program 

provides  t h e  p o s s i b i l i t y  t o  change t h e  m o r t a l i t y ,  f e r t i l i t y ,  

and mig ra t ion  rates i n  each p r o j e c t i o n  s t e p  t o  f i t  new d a t a .  

A s  mentioned i n  s e c t i o n  2 . 1 ,  t h e  i n p u t  d a t a  are based on 1974- 

1975. I n  t h e  meantime, t h e  f e r t i l i t y  r a t e s  w e r e  d e c l i n i n g  

s i g n i f i c a n t l y  i n  t h e  FRG. To t a k e  t h i s  i n t o  account ,  t h e  o l d  

r a t e s  were a p p l i e d  f o r  t h e  1974 t o  1979 p r o j e c t i o n  and t h e  new 

r a t e s  from t h a t  t ime on. The shor t - run  p r o j e c t i o n  i s  n o t  

a f f e c t e d  by t h i s  change. Only i n  t h e  long run ,  s l i g h t  d i f f e r e n c e s  

appear  which do n o t  a l t e r  t h e  conc lus ions  drawn from t h e  program 

using a c o n s t a n t  growth ma t r ix .  
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APPENDIX A: OBSERVED POPULATION, NUMBER OF 
BIRTHS, DEATHS, AND MIGRANTS BY AGE AND REGION 
(BOTH SEXES): 1974 AND 1975 
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APPENDIX B: PERCENTAGE D I S T R I B U T I O N S  O F  THE 
OBSERVED POPULATION BY AGE AND 
REGION (BOTH S E X E S ) :  1 9 7 4  AND 
1 9 7 5  
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APPENDIX C: MIGRATION SCHEDULES 



I.= I I , I I 
I I I 4 I I I 

I I I 8 
I I I 1 

I 1 
I I I I 

~ S I P I ~ E O I Z I S ~ S W S W ~ A ~ ~ ~ ~  

IllCRATION FRG TO U-BERLIN 







I d I # , I t , I I I , 
I 1 I 

I 1 
I 8 I I I I I I I I I 

1 5 1 m 1 5 1 9 2 5 ~ 3 5 4 s r ~ ~ 5 5 ~ s s m n m ~  

IlltRATlON E-BERLIN TO U3R 



APPENDIX D: EXPECTATION OF LIFE BY AGE 
AND PLACE OF BIRTH: 1974 
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APPENDIX E: AGE-SPECIFIC MULTIREGIONAL POPULATION 
PROJECTIONS: FRG AND WEST BERLIN, 1974-2024; 
GDR AND EAST BERLIN, 1975-2025 



m u l t i r e g i o e a l  populat ioe  p r o j e c t i o e  
t . t . . t ~ t t t t . t t t t t t t k t t * t * t t t t . ~ * ~ Y t  

year 1974 ---------- 
populat ioc  - - - - -  

age t o t a l  f rg  u - b e r l i c  

t o t a l  62003000. 59968632. 2034366. 

t o t a l  
m.ag 
sha 

percee tage  d i s t r  i b u t i o c  - - - - - - - - - - - -  
t o t a l  

5.6343 
7.9614 
8.1526 
7.1914 
6.8949 
6.3366 
7.4863 
7.9113 
6.2594 
6.2338 
6.0293 
3.8576 
5.750 1 
5.3519 
4.2119 
4.7371 

u - b e r l i c  

year 1975 ---------- 
populat ioc  - - - - -  

age t o t a l  gdr e - b e r l i e  

t o t a l  16131366. 15033192. 1093174. 

t o t a l  
m.ag 
sha 

percee tage  d i s t r i b u t i o e  - - - - - - - - - - - -  
t o t a l  e-  b c r l  i e  

5.7052 
7.1946 
8.401 1 
5.6615 
6.6155 
5.0725 
5.2153 
9.1233 
6.9375 
5.7303 
4.4190 
3.5509 
5. 177'7 
5.8959 
4.7578 
5.4903 

100.0000 
37.1221 
6.8077 



year 1979 ---------- year 1980 ---------- 
populatioc - - - - -  populat ioc  - - - - -  

age t o t a l  f rg  u - b e r l i c  

t o t a l  62100132. 60214236. 1885895. 

perceetage d i s t r i b u t  i o c  - - - - - - - - - - - -  
age t o t a l  f rg  w-berl ic  

t o t a l  100.0000 100.0000 100.0000 
m.ag 35.1230 38.0173 41.7041 
sha 100.0000 96.9631 3.0369 
lam 1.001567 1.004095 0.927015 

r  0.009313 0.000817 -0.015156 

ad e t o t a l  gdr e - b e r l i c  

t o t a l  159691 16. 14855373. 1 1  12738. 

percectaae d  i s t r i b u t i o c  - - - - - - - - - - - -  
a e  t o t a l  gdr e - b e r l i c  

t o t a l  100.0000 100.3000 100.0000 
m.a& 37.6238 37.6606 37.1321 
sha 100.0500 93.0315 5.9535 
lam 0.939390 0.9831 72 1.01 3262 

r  -0.002034 -0.002380 0.002635 



year  1994 ---------- year  1935 ---------- 
popula t ioe  - - - - -  p o p u l a t i o r  - - - - -  

age t o t a l  f rg  u - b e r l i e  

79042. 
77474. 
82183. 

113127. 
128573. 
121 332. 
133399. 
124373. 
155251. 
136439. 
92991. 
88428. 
85521. 
63797. 
97316. 

173556. 

t o t a l  61243856. 59488452. 1755403. 

p e r c e e t a g e  d i s t r i b u t i o e  _ - - - - - - - - - - -  
age t o t a l  f r g  w-ber l i e  

t o t a l  100.0000 100.0000 100.0000 
m.a& 39.7314 38.7099 41.2335 
sha 100.0000 97.1338 2.3563 
lam 0.936211 0.937947 0.930936 

r -0.002777 -0.002425 -0.014341 

a& e  t o t a l  gdr e - b c r l i e  

t o t a l  15756422. 14626791. 1129631. 

p e r c e e t a g e  J i s t r i b u t i o e  - - - - - - - - - - - -  
age t o t a l  gdr e - b e r l i r  

0 
5 

10 
15 
2 0 
25 
3 0 
3 5 
40 
4 5 
5 0 
55 
60 
6 5 
70 
7 5 

t o t a l  
m.ag 
s h a  
1  am 

r  - 



year  1989 ---------- y e a r  1990 ---------- 
p o p u l a t i o e  - - - - -  

t o t a l  

t o t a l  

3341952. 
3208204. 
3091 91 8. 
3434477. 
4888644. 
4990153. 
4390027. 
4196423. 
3833103. 
4471 360. 
4626846. 
3546304. 
3364895. 
2997306. 
1 660252. 
4224252. 

602661 28. 

u - b e r l i e  

p e r c e c t a g e  d i s t r i b u t i o e  - - - - - - - - - - - -  
age  t o t a l  f r g  w-ber l i c  

t o t a l  100.0000 100.0000 100.0000 
m.ag 39.1750 39.1388 43.4631 
sha 100.0000 97.2'168 2.7212 
lam 0.934035 0.985505 0.934233 

r -0.003219 -0.002920 -0.013606 

age t o t a l  gdr  e - b e r l i r  

t o t a l  15564078. 14414903. 1149275. 

p e r c e c t a z e  d i s t r i b u t i o e  - - - - - - - - - - - -  
age t o t a l  gdr  e - b e r l i c  

t o t a l  100.0000 100.0000 100.0000 
m.ag 37.4307 37.5441 36.6852 
sha  100.0000 92.6155 7. 33111 
l a n  0.98'1793 3.935507 1.017390 

r -0.002456 -0.002920 0.003443 



y e a r  1994 ---------- y e a r  1995 ---------- 
p o p u l a t i o c  - - - - -  popul  a t i o e  - - - - -  

a g e  

0 
5 

'1 0 
15 
20 
25 
30 
35 
4 0 
4 5 
50 
5 5 
60 
65 
70 
75 

t o t a l  

t o t a l  w-berl  ir! 

p c r c e e t a g e  d i s t r i b u t i o c  - - - - - - - - - - - -  
a& e  t o t a l  f r g  w - b e r l i c  

t o t a l  
m.ag 
sha 
1  am 

r  

a g e  t o t a l  

0 939043. 
5 953518. 
10 965673. 

89571 8. 
20 898803. 

1 1  39452. 
25 30 1334538. 
35 1242710, 
4 0 1225996. 
45 833398. 
50 986337. 
55 1154194. 
60 875421. 

7 38355. 
65 70 551474. 
75 554023. 

t o t a l  15374172. 

e - b e r l  i!: 

75646. 
75163. 
69241. 
65516. 
6981 1. 
93025. 
114063. 
97038. 
91049. 
71 199. 
851 97. 
99989. 
64844. 
47615. 
30549. 
32154. 

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

t o t a l  
m .a. j  
s h a  
1  an 

r  - 



year 1999 ---------- year 2000 ---------- 
populatior. - - - - - popul atior. - - - - -  

age 

0 
5 
10 
15 
20 
25 
30 
35 
4 0 
4 5 
50 
55 
60 
65 
70 
75 

t o t a l  

2845723. 
3 160093. 
3295529. 
3192683. 
306761 8. 
3400316. 
4836573. 
4923024. 
4307829. 
4074559. 
3655854. 
4161071. 
4146159. 
2968274. 
249801 1. 
3973563. 

w-berlir. 

66213. 
69779. 
70447. 
71 309. 
82279. 
98,805. 
135324. 
132383. 
110516. 
1 1  3048. 
102151. 
121093. 
102057. 
64559. 
53638. 
87375. 

t o t a l  58507392. 57026364. 1481027. 

perceetage d i s t r i b u t i o e  - - - - - - - - - - - -  
age t o t a l  f i g  w-berlir: 

t o t a l  100.0000 100.0000 100.0000 
m.az 40.8256 40. a242 40.8777 
sha 100.0000 97.4637 2.5314 
lam 0.999422 1.000273 0.96731 0 

r -0.000116 0.000054 -0.006544 

aa e t o t a l  gdr e - b e r l i a  

0 834910. 765536. 69224. 

t o t a l  15409557. 

perceetage d i s t r i b u t i o e  - - - - - - - - - - - -  
age t o t a l  gdr e - b e r l i a  

t o t a l  . a3 
sha 
lam 

r 



year 2004 ---------- year 2005 
- - - - a m - - - -  

populat ioc  - - - - -  populat ioc  - - - - -  
age 

0 
5 
10 
15 
20 
25 
30 
35 
40 
4 5 
50 
5 5 
6 0 
65 
7 0 
75 

t o t a l  u-berl  i c  t o t a l  e -ber l  i c  

t o t a l  56a14168. 55403556. 1410510. t o t a l  15182783. 13964943. 1217945. 

percec tage  d i s t r i b u t i o c  - - - - - - - - - - - -  percec tage  d i s t r i b u S i o c  - - - - - - - - - - - -  
age t o t a l  

4.4663 
4.9482 
5.5521 
5.7829 
5.5923 
5.3725 
5.9517 
3.41155 
8.5697 
7.4444 
6.9672 
6.1644 
6.8506 
6.5298 
4.3347 
7.0266 

w-berl ir. t o t a l  e -ber l  i c  

5.1920 
5.7233 
6.2833 
6.3033 
6.1242 
6.0549 
5.4256 
3.1153 
9.4033 
7.8274 
7.1712 
5.4043 
6.2145 
6.0417 
3.7410 
3.9623 

100.0000 
33.9559 
8.0219 

1.01 1227 
0.002233 

t o t a l  100.0000 100.0000 100.0000 
a . a g  41.6843 41.6855 41.6353 
S ~ E I  100.0ooo 37.5173 2.4az7 
l a s  0.9'1 1060 0.971545 0.952386 

r  -0.005873 -3.005774 -0.003757 

t o t a l  
m .  ag 
sha 
lam 

r  - 



year 2009 ---------- year 2010 ---------- 
popul a t i o c  - - - - -  populat ioc  - - - - -  

age t o t a l  f r g  w-berl ic  

t o t a l  54861216. 

percec tage  d  i s t r i b u t  i o c  - - - - - - - - - - - -  
t o t a l  

4.3439 
4.5693 
5.1151 
5.7323 
5.9593 
5.7625 
5.5320 
6.1155 
8.6503 
8.7133 
7.4897 
6.9122 

u - b e r l i c  

4.0330 
4.0995 
4.4474 
5.0352 
6.0616 
6.61 16 
6.4187 
6.3529 
9.2735 
8.9438 
7.2623 
7.1122 

t o t a l  100.0000 100.0000 100.0000 
m .ag 42.4770 42.4789 42.4025 
sha 100.0090 97.5505 2.4495 
lam 0.965526 0.965951 0.952739 

r  -0.006996 -0.006928 -0.009533 

age t o t a l  

0 755499. 
5 7591 34. 
10 824943. 

925206. 
20 l 5  974435. 

95 3954. 
25 30 882527. 
3 5 88301 3. 
4 0 1 1  12321. 
4 5 1287570. 
5 0 1176201. 
55 1126891. 
60 775836. 

786510. 
70 65 783923. 
75 864035. 

t o t a l  1497191 1. 

age 

0 
5 
10 
15 
20 
25 
3 0 
35 
4 0 
45 
5 0 
5 5 
60 
65 
70 
7 5 

t o t a l  
m.ag 
sha 
1  am 

r  

percec tage  d i s t r i b u t i o c  - - - - - - - - - - - -  
t o t a l  e - b e r l i n  

5.0394 
5.2323 
5.7223 
6.3536 
6.5632 
6.5363. 
5.3523 
6.4735 
3.0550 
1). 2327 
7.5972 
6.8324 
4.9908 
5.4291 
4.8414 
4.6910 

100.0000 
39.771 1 
3.1953 

1.000799 
0.000140 



year 2014 ---------- year 2015 ---------- 
popul a t i o c  - - - - -  populatfoc  - - - - -  

age 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
5 5 
6 0 
65 
7 0 
75 

t o t a l  

age 

0 
5 
10 
15 
2 0 
25 
30 
3 5 
4 0 
4 5 
50 
55 
6 0 
65 
7 0 
75 

t o t a l  
m.ag 
sha 
1  am 

r  

t o t a l  

2308956. 
2354257. 
2 502218. 
2797673. 
3129574. 
3253334- 
3143338. 
301 1261. 
3318094. 
4659647. 
4643991. 
3936471. 
3547160. 
2931245. 
2 839035. 
491 8539. 

53344892. 

percec tage  d i s t r  ibutior: - - - - - - - - - - - -  
t o t a l  

4.3284 
4.4133 
4.6906 
5.2445 
5.8667 
6.0937 
5.8926 
5.6449 
6.2201 
8.7349 
8.7056 
7.3793 
6.6495 
5.4949 
5.4159 
9.2203 

100.0000 
43.5157 
100.0000 
0.972361 
-0.005606 

u - b e r l i c  

4.0176 
3.9497 
4.0973 
4.6635 
6.0127 
6.9691 
6.7273 
6.4039 
6.8274 
9.1231 
8.6662 
6.9137 
6.5673 
5.4273 
5.5903 
3.3315 

100.0000 
43.3919 
2.4218 

0.961366 
-0,007330 

age t o t a l  gdr e - b e r l i c  

0 755244. 691 689. 63555. 

percec tage  d i s t r i b u t i o c  - - - - - - - - - - - -  
age t o t a l  gdr e - b e r l i a  

t o t a l  100.0000 100.0000 100.0000 
m . a ~  41.3521 41.4330 40.3957 
sila 100.0000 31.5702 8.3293 
lam 0.931551 0.930113 0.997552 

r  -0.003724 -0.004318 -0.000163 



yzar  2019 ---------- year  2020 ---------- 
popula t ioe  - - - - -  popula t ioe  - - - - -  

age  t o t a l  f r g  w-ber l i e  

t o t a l  50708828. 49491 008. 121 7320. 

percentage  d i s t r i b u t i o r !  - - - - - - - - - - - -  
t o t a l  

4.3638 
4.4382 
4.6343 
4.91 95 
5.4904 
6.1409 
6. 3792 
6.1535 
5.8729 
6.4244 
8.9-371 
8.7737 
7.2617 
6.2591 
4.7958 
9.1034 

u-berl ir !  

4.0646 
4.0169 
4.0294 
4.3897 
5.6823 
7.0539 
7.2551 
6.8684 
6.5064 
6.8461 
9.0189 
3.4094 
6.5373 
5.9436 
4.5940 
8.7789 

t o t a l  100.0000 100.0000 100.0000 
m.ag 43.7653 43.7582 43.6475 
sha 100.0000 97.5934 2.4016 
lam 0.950585 3.953732 0.942636 

r  -0.010136 -0.010094 -0.011815 

age t o t a l  

t o t a l  14043290. 

a g e  

0 
5 
10 
15 
20 
25 
30 
3 5 
40 
4 5 
5 0 
55 
6 0 
5 5 
7 0 
7 5 

t o t a l  
m.ag 
sho 
1  a s  

r  

gdr e - b e r l i c  

p e r c e e t a g e  d  i s 5 r i b u t i o e  - - - - - - - - - - - -  
t o t a l  

5.2202 
5 3235 
5.3152 
5.3798 
5.3300 
6.5264 
6.8673 
6.7355 
6.1679 
6.1113 
7.5802 
8.5718 
7.5115 
6.6622 
4.0172 
6.2101 

100.0000 
41.3381 
100.3300 
0.962100 

-0.007727 

e - b e r l i e  

5.4013 
5.3599 
5.2395 
5.3935 
6.0714 
7.0267 
7.4070 
7.0604 
6.4935 
5.4443 
7.3-351 

. 3.6877 
6.8265 
5.6485 
3.5741 
5.5416 

130.001)O 
40.3787 
3.5032 

0.992121 
-9.00360a 



y e a r  2024 ---------- y e a r  2025 ---------- 
popu la t io r !  - - - - -  popul a t io r !  - - - - -  

age t o t a l  f r g  w-be r l i e  

t o t a l  47921508. 46790636. 1130873. 

p e r c e c t a g e  d i s t r i b u t i o c  - - - - - - - - - - - -  
age t o t a l  f r g  w-be r l i c  

t o t a l  100.0000 100.0000 100.0000 
m.ag 43.9039 43.9201 43.4449 
sha  100.0000 97.6702 2.3538 
lam 0.945033 0.955437 0.928504 

r  -0.011307 -0.011222 -0.014814 

t o l e r a e c e  l e v e l  f o r  e i g e c v a l u e  0.1000e-05 
e m b e r  of  i t e r a t i o c s  t n  r e a c h  s t a b i l i t y  59 

age  t o t a l  g d r  e - b e r l i e  

t o t a l  13573385. 12402556. 1173829. 

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

t o t a l  100.0000 100.0000 100.0000 
m.ag 41.6572 41.7708 43.4538 
sha  100.0000 91.3741 8.6259 
lam 0.966470 0.965173 0.980423 

r -0.006321 -0.007090 -0.003951 

t o l e r a c c e  l e v e l  f o r  e i a e c v a l u e  0.1000e-06 
cumber o f  i t e r a t i o c s  t o  r e a c h  s t a b i l i t y  153 



APPENDIX F: AGE COMPOSITIONS: FRG AND WEST 
BERLIN, 1974; GDR AND EAST BERLIN, 1975 



POPLILRT ION [ % 1 FRG 1974 



0 1 2 3 4 5 6 7 8 9 I 0 1 1 1 2  

POPULATION [ % I  W-BERLIN 1974 



0 1 2 3 d 5 6 7 8 9 10 11 12 

POFULATION I % !  GDR 1975 



POPLILRT ICIN I % 1 E-BERLIN 1975 



APPENDIX G: AGE COMPOSITIONS: FRG AND WEST 
BERLIN - 2 0 2 4 ;  GDR AND EAST BERLIN - 2 0 2 5  



POPULRT I ON I % I FRG 2024 



POFULATIDN I% !  W-BERLIN 2024 



POPULAT 1 ON I % 1 GDR 2025 



0  1 2 3 A 5 6 7 8 9 1 0 1 1 1 2  
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