
NOT FOR QUOTATION 
WITHOUT PERMISSION 
OF THE AUTHOR 

REGIONAL POPULATION PROJECTIONS 
FOR IIASA NATIONS 

Andrei Rogers 

March 1983 
WP-83- 41 

Working Papers are interim reports on work of the 
International Institute for Applied Systems Analysis 
and have received only limited review. Views or 
opinions expressed herein do not necessarily repre- 
sent those of the Institute or of its National Member 
Organizations. 

INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS 
A-2361 Laxenburg, Austria 



FOREWORD 

The evolution of human populations over time and space has 
been a central concern of many scholars in the Human Settlements 
and Services Area at IIASA during the past several years. From 
1975 through 1978 some of this interest was manifested in the 
work of the Migration and Settlement Task, which was formally 
concluded in November 1978. Since then, attention has turned 
to disseminating the Task's results, to concluding its compara- 
tive study, and to exploring possible future activities that 
might apply the mathematical methodology to other research topics. 

This paper is part of the Task's dissemination effort. It 
is a draft of a chapter that is to appear in a volume entitled 
Migration and Settlement: A Comparative Study. Other selected 
publications summarizing the work of the Migration and Settlement 
Task are listed at the back. 

Andrei Rogers 
former Chairman 
of the Human Settlements 
and Services Area 
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REGIONAL POPULATION PROJECTIONS 
FOR IIASA NATIONS 

The p o p u l a t i o n s  o f  IIASA's member n a t i o n s  a r e  c u r r e n t l y  

e x p e r i e n c i n g  d r a m a t i c  changes i n  p a t t e r n s  o f  demographic behav ior .  

The consequences o f  t h e s e  changes  a r e  l i k e l y  t o  be  profound and 

t h e i r  impac t s  a r e  a l r e a d y  be ing  f e l t  i n  l a b o r  and hous ing  marke t s ,  

i n  h e a l t h  c a r e  demand l e v e l s ,  i n  r e t i r e m e n t  income maintenance  

programs, and i n  what might  g e n e r a l l y  be r e f e r r e d  t o  a s  t h e  

s e r v i c e  needs  o f  "changing l i f e s t y l e s " .  Y e t  t h e  unde r ly ing  

p r o c e s s e s  producing t h e s e  new p a t t e r n s  a r e  i m p e r f e c t l y  

unders tood ,  and any a s se s smen t s  o f  f u t u r e  p r o s p e c t s  t h e r e f o r e  

cou ld  be  founded on f a l s e  e x p e c t a t i o n s .  Neve r the l e s s  p l ann ing  

f o r  s o c i a l  s e r v i c e  r equ i r emen t s  o f  n e c e s s i t y  r e q u i r e s  e s t i m a t e s  

of  f u t u r e  l e v e l s  of  demand, and p o p u l a t i o n  p r o j e c t i o n s  t r a d i -  

t i o n a l l y  have s e r v e d  a s  a  d r i v i n g  f o r c e  i n  such e s t i m a t i o n s .  

1.  THE POPULATIONS OF IIASA NATIONS: RETROSPECT AND PROSPECT 

Though d i f f e r i n g  i n  c u l t u r e s ,  socioeconomic sys tems ,  and 

l anguages ,  t h e  17 IIASA member n a t i o n s  s h a r e  a  c e n t r a l  

c h a r a c t e r i s t i c :  low l e v e l s  of f e r t i l i t y .  I n  1982, f u l l y  13 of 

t h e  17 c o u n t r i e s  e x h i b i t e d  below rep lacement  l e v e l s  of  f e r t i l i t y ;  



t h e  o t h e r  four  c o u n t r i e s  (Bulgar ia ,  Czechoslovakia, Poland, and 

t h e  Sovie t  Union) showed f e r t i l i t y  l e v e l s  a t  o r  b a r e l y  above 

t h e  2 . 1  babies  pe r  woman t h a t  i s  necessary f o r  one genera t ion  

t o  r ep lace  i t s e l f  wi th  another  (Table 1 ) .  Moreover, p a s t  t r e n d s  

suggest  t h a t  sometime dur ing  t h e  1980s t h e  t o t a l  f e r t i l i t y  r a t e s  

i n  a22 of t h e  I I A S A  n a t i o n s  probably w i l l  f a l l  below t h e  2 . 1  

f i g u r e ,  an event  t h a t  i s  a l r eady  c r e a t i n g  concern among n a t i o n a l  

po l i cy  makers i n  s e v e r a l  of t hese  coun t r i e s .  

For a  number of I I A S A  c o u n t r i e s ,  no tab ly  Canada and t h e  

United S t a t e s ,  t h e  foremost f e a t u r e  of r e c e n t  demographic h i s t o r y  

has been t h e  bulge introduced i n t o  t h e  n a t i o n a l  age s t r u c t u r e s  

by t h e  unusual ly  l a r g e  b i r t h  cohor t s  born a f t e r  World War 11- 

t h e  so-ca l led  baby boom. This boom has c rea t ed  problems t h a t  

change a s  t h e  bulge moves upward i n  t h e  years .  From n u r s e r i e s  

t o  nurs ing  homes, smal le r  b i r t h  cohor t s  have e a s i e r  l i v e s  a s  

they e n t e r  s t r u c t u r e s  designed f o r  t h e  l a r g e r  cohor t s  t h a t  pre-  

ceded them, whereas t h e  baby boom cohor ts  have t o  a d j u s t  t o  

s t r u c t u r e s  designed f o r  t h e  smal le r  cohor t s  t h a t  they  followed. 

During t h e  1960-1980 per iod  many I I A S A  member n a t i o n s  

en te red  a  per iod of t r a n s i t i o n  t o  zero growth. According t o  

t h e  most r e c e n t  e s t i m a t e s  and p r o j e c t i o n s  publ ished by t h e  

United Nations (1981) ,  t h e  t o t a l  popula t ion  of t h e s e  c o u n t r i e s  

grew by 160 m i l l i o n  persons dur ing  t h i s  20-year pe r iod ,  t o t a l l i n g  

approximately 980 m i l l i o n  i n  1980. These popula t ions  a r e  

expected ( i n  t h e  medium v a r i a n t  p r o j e c t i o n )  t o  i n c r e a s e  by 

another  120 m i l l i o n  t o  reach 1 . 1  b i l l i o n  by t h e  year  2000 

(Table 2 ) .  Three of t h e  17 c o u n t r i e s  were a l r eady  experiencing 

negat ive  popula t ion  growth i n  1980 (Aus t r i a ,  t h e  Federa l  Republic 

of  Germany, and t h e  United Kingdom) and a  f o u r t h  (Sweden) i s  

p ro jec t ed  t o  e n t e r  t h i s  group by the :end  of t h i s  cen tury .  The 

German Democratic Republic was e s s e n t i a l l y  a t  zero growth i n  

1980, and Finland,  Hungary, and I t a l y  a r e  p ro jec t ed  t o  j o i n  it 

by t h e  year  2000. Thus t h e  popula t ions  of 8  of t h e  17 c o u n t r i e s  

a r e  expected t o  cease  growing wi th in  t h e  span of t h e  next  two 

decades,  and no I I A S A  country i s  p ro jec t ed  t o  e x h i b i t  an annual 

popula t ion  growth r a t e  of a s  much a s  1 pe rcen t  by t h e  end of t h i s  

per iod.  



T a b l e  1 .  T o t a l  f e r t i l i t y  ra te  p e r  woman, I I A S A  c o u n t r i e s  1950-1982.  

Coun t rv  

Year  A u s t r i a  B u l g a r i a  Canada Czech. F  RG F i n l a n d  GDR Hungary F r a n c e  

Nether-  S o v i e t  
Year I t a l y  J a p a n  l a n d s  Po land  Union Sweden UK US 

Sources :  Data  f o r  1950-1978 t a k e n  f rom U.S. Bureau o f  t h e  Census ,  I n t e r n a t i o n a l  P o p u l a t i o n  Dynamics 1950-1979 
Demographic E s t i m a t e s  f o r  C o u n t r i e s  w i t h  a P o p u l a t i o n  o f  5  M i l l i o n  o r  More. Washington,  D.C., 1980.  
A l l  1 9 8 1  (and  1982) d a t a  t a k e n  from P o p u l a t i o n  R e f e r e n c e  Bureau,  I n c .  1981  (1982) World P o p u l a t i o n  
Data  S h e e t .  Washinaton.  D.C.. 1981  ( 1 9 8 2 ) .  Da ta  on  F i n l a n d  t a k e n  from Economic Commission f o r  Europe ,  

2 - 
Post-war ~ e m o g r a p h i c  Trends  i n  Europe and  t h e  Out look U n t i l  t h e  Year 2000, Un i t ed  N a t i o n s ,  New York, 
1975.  



Table 2. Population size and average annual rate of increase for the world and for IIASA 
countries, UN medium variant, 1960-2000, as assessed in 1980. 

p o p u l a t i o n  ( m i l l i o n s )  Average annua l  r a t e  o f  growth ( % )  

Region 1960 1980 2000 1960-1965 1975-1980 1995-2000 

World T o t a l  
More developed r e g i o n s  
Less  developed r e g i o n s  

IIASA C o u n t r i e s  T o t a l  

A u s t r i a  

B u l g a r i a  

Canada 

Czechoslovakia  

F e d e r a l  Republ ic  o f  Germany 

F i n l a n d  

France  

German Democratic Republ ic  

Hungary 

I t a l y  

J a p a n  

Nether lands  

Poland 

S o v i e t  Union 

Sweden 7.5 8 .3  8 . 1  0.67 0 .20  -0.12 

Uni ted Kingdom 52.6 55.9 55.2 0.73 -0.05 -0 -06 

Uni ted S t a t e s  180.7 223.2 263.8 1 .45  0 .89 0 .67 

Source:  Uni ted  Nat ions  (1981) 



The UN projections may be compared with the 17 national 

multiregional population projections contained in the individual 

reports of the Comparative Migration and Settlement (CMS) Study. 

These simple fixed-coefficient extrapolations which were pro- 

duced with the same computer program but with data for different 

reference years in the 1970s, are summarized in Table 3 and in 

Appendix A. Linear interpolation was used to bring the dif- 

ferent reference years to the common 1980 starting point, and 

to obtain the projections for the years 2000 and 2030. For 

example, Austria's population in 1980 was obtained by inter- 

polating four years into the projection period 1976-1981. 

The CMS projections foresee an increase of 125 million 

people between 1980 and the end of the century. About three- 

quarters of this increase is expected to take place in the two 

most populous countries: the Soviet Union (36.5 percent), 

and the United States (36.6 percent). One out of every two per- 

sons residing in a IIASA country in 1980 lived in one of these 

two nations. This fraction is projected to increase slightly 

(by 2.6 percent) by the year 2000. 

The process of generating national and regional population 

projections was greatly simplified in the CMS Study by the 

assumption that no international migration would occur during 

the projection period. This assumption is incorrect for all 

IIASA countries, of course, but it is especially incorrect for 

Canada, Sweden, and the United States. In the latter country, 

for example, l e g a l  net immigration currently accounts for almost 

a half of annual population growth; iZZegaZ immigration contri- 

butes an additional amount of unknown dimensions. The relative 

contribution of net immigration is somewhat lower in Canada but 

much higher in Sweden. 

A comparison of IIASA's constant-coefficient projections 

for the year 2000 with those produced by the United Nations 

indicates a reasonably close agreement for most countries, with 

the notable exception of Canada. The UN projection of 34.8 

million for Canada seems to be unrealistically high; the IIASA 

projection of 28.6 million possibly is too low, because it 



Table 3 .  Popula t ion  p rospec t s  i n  IIASA c o u n t r i e s  a s  a s se s sed  i n  1970-1980:  IIASA and 
United   at ions d a t a .  

L i f e  expectancy a t  b i r t h  Gross reproduct ion r a t e  , T o t a l  populat ion ( i n  m i l l i o n s )  

UN UN I IASA UN 

IIASA 1975- 1995- I IASA 1975- 1995- 
Country ( r e f e r e n c e  year)  Ref. Y r  1980 2000 Ref. Y r  1980 2000 1980 2000 1980 2000 

Aus t r i a  (1971) 70.5 71.7 74.2 1.09 0.80 0.82 7.6 ' 8 .0  7.5 7.4 

Bulgar ia  (1975) 70.9 72 .O 73.8 1.10 1.09 1.02 9.0 9.6 9 .0  9.7 

Canada (1971) 72.5 73.5 75 .O 1.23 0.91 0.91 23 .O 28.6 24.5 34.8 

Czechoslovakia (1975) 70.3 70.2 73.0 1.21 1.15 1.04 15.4 17.2 15.3 16.8 

Fed. Rep. of Germany (1974) 71.9 71.8 74.2 0.73 0.70 0.80 61.3 57.6 60.9 58.8 

Finland (1974) 71.7 72.7 74.3 0.79 0.80 0.82 4.8 4.8 4.9 5 .1  

France (1975) 73.5 73.7 75.2 0.94 0 .91 0.88 53.3 55.7 53.5 56.3' 

German Dem. Rep. (1975) 71.7 71.8 74.8 0.76 0.88 0.86 16.6 15.7 16.9 16.9 

Hungary (1974) 69.0 69.9 72.9 1.14 1.03 0 .91 10.8 11.3 10.8 11 .O 

I t a l y  (1978) 74.1 72.5 74.6 0.91 0.93 0.83 57.0 59.5 56.9 59.1 

Japan (1970) 72.1 75.6 77.3 1.05 0.88 0.95 116.4 129.4 116.6 129.3 

Netherlands (1974) 74.7 74.8 75.8 0.87 0.77 0.85 13.9 15.1  14.1 15.2 

Poland (1977) 70.6 70.8 73.2 1.10 1.10 1.02 35.7 40.7 35 - 8  41.2 

S o v i e t  Union (1974) 69.3 69.6 71.5 1.33 1.16 1.14 266.0 311.6 265.5 310.2 

Sweden (1974) 75.2 75.3 76.0 0.92 0.80 0.80 ' 8.3 8.2 8.3 8 .1  

United Kingdom (1970) 71.9 72.3 74.5 1.18 0.84 0.85 56.5 61.8 55.9 55.2 

United S t a t e s  (1970) 70.8 72.9 73.9 1.26 0.94 1.02 225.0 270.7 223.2 263.8 

IIASA Countr ies  To ta l  981 1106 980 1 100 

Source: AppendixB and United Nations (1981) medium variant. 



i gnores  i n t e r n a t i o n a l  migrat ion.  P r o j e c t i o n s  c a r r i e d  o u t  by 

S t a t i s t i c s  Canada, f o r  example, g ive  a  " f an"  wi th  a  low of 28 

m i l l i o n  and a  h igh  of c l o s e  t o  35 m i l l i o n .  The former assumes 

a  t o t a l  f e r t i l i t y  r a t e  of 1.8 and a  n e t  immigration of 60,000 

pe r  yea r ,  t h e  l a t t e r  assumes a  t o t a l  f e r t i l i t y  r a t e  of 2.6 i n  

1985 and a  n e t  immigration of 100,000 p e r  year  (Beaujot  1978) .  

Two o t h e r  n a t i o n a l  IIASA p r o j e c t e d  t o t a l s  d i f f e r  s i g n i -  

f i c a n t l y  from those  of t h e  United Nations: t h e  United Kingdom 

and t h e  United S t a t e s .  I n  both c a s e s ,  t h e  use of 1970 a s  t h e  

r e fe rence  y e a r  l e d  t o  t h e  adopt ion of a  f e r t i l i t y  l e v e l  t h a t  

was much t o o  h igh;  by 1980 it a l r e a d y  had dec l ined  by over  25 

pe rcen t  i n  each of t h e  two c o u n t r i e s .  The use  of t h e  h ighe r  

f e r t i l i t y  l e v e l s ,  of  cou r se ,  con t r ibu ted  t o  r a i s i n g  t h e  p r o j e c t e d  

popula t ion  t o t a l s ,  a t  t h e  same t i m e  t h a t  i gnor ing  i n t e r n a t i o n a l  

migra t ion  had t h e  oppos i t e  e f f e c t .  

Aggregate n a t i o n a l  popula t ion  t o t a l s  conceal  t h e  d i v e r s i t y  

of age composit ions among t h e  17 IIASA c o u n t r i e s  and,  a t  an 

even more s p a t i a l l y  d i saggrega ted  l e v e l  o f  d e t a i l ,  among t h e i r  

p r i n c i p a l  subna t iona l  popula t ions .  A t  t h i s  l e v e l  a d d i t i o n a l  

d i f f i c u l t i e s  a r i s e .  M o r t a l i t y  l e v e l s  probably w i l l  n o t  change 

s i g n i f i c a n t l y  i n  t h e  f u t u r e  and, i n  any c a s e ,  t h e  impact of 

changes i n  m o r t a l i t y  p a t t e r n s  on popula t ion  p r o j e c t i o n s  i s  

r e l a t i v e l y  smal l .  The e f f e c t  of  d i f f e r e n t  l e v e l s  o f  f e r t i l i t y  

can be cons ide rab le ,  b u t  u n l e s s  r a d i c a l  changes i n  c u r r e n t  

l i f e s t y l e s  occur ,  it i s  u n l i k e l y  t h a t  dramat ic  d e v i a t i o n s  from 

replacement l e v e l  f e r t i l i t y  w i l l  t a k e  p l ace  between today and 

t h e  yea r  2000. I n t e r n a l  migra t ion  p a t t e r n s ,  however, have 

changed s u b s t a n t i a l l y  dur ing  t h e  p a s t  two decades and could 

cont inue  t o  s h i f t  i n  t h e  f u t u r e .  Moreover, t h e i r  impact on 

r e g i o n a l  popu la t ion  growth can be s i g n i f i c a n t .  Y e t  t h e  CMS 

p r o j e c t i o n s  assume migra t ion  r a t e s  t o  remain f i x e d .  The 

r e g i o n a l  p r o j e c t i o n s ,  t h e r e f o r e ,  must be i n t e r p r e t e d  wi th  g r e a t  

cau t ion .  



2 .  OBSERVED COMPONENTS O F  CHANGE AND AGE STRUCTURES 

The age composition of a  population r e f l e c t s  t h e  impacts 

of p a s t  p a t t e r n s  of f e r t i l i t y ,  m o r t a l i t y ,  and migration. In  a  

growing o r  s t a t i o n a r y  populat ion,  t h e  number of ind iv idua l s  i n  

any age group w i l l  normally be smaller  than i n t h e  immediately 

younger age group. But p a s t  f l u c t u a t i o n s  i n  t h e  components of 

change, notably v a r i a t i o n s  i n  b i r t h  r a t e s  a t  t h e  n a t i o n a l  and 

reg iona l  l e v e l s  and migration a t  t h e  l o c a l  l e v e l ,  may d i s t o r t  

t h i s  p a t t e r n .  Such reg iona l  v a r i a t i o n s  were s u b s t a n t i a l  i n  

the  17 I I A S A  populat ions during t h e  1970s. 

2 . 1  Natural  Increase  and Net Migration a t  t h e  Regional Level 

During t h e  1970s, t h e  populat ions of t h e  139 regions of 

t h e  CMS Study grew a t  an average annual r a t e  of l e s s  than 0 . 9  

percent .  But t h i s  growth was spread unevenly ac ross  t h e  17 

n a t i o n a l  landscapes.  For example a  few regions were growing 

a t  unusually high r a t e s  (Appendix B ) .  Three regions i n  t h e  

Sovie t  Union ( t h e  urban a reas  of t h e  Byelorussian,  t h e  Cent ra l  

Asian, and t h e  B a l t i c  Republics) and the  Kanto region i n  Japan 

a l l  were growing more than 3 percent  a  year.  The Kinki region 

i n  Japan, B r i t i s h  Columbia i n  Canada, and t h r e e  more regions 

i n  t h e  Soviet  Union ( t h e  urban a reas  of t h e  R S F S R ,  t h e  Ukrainian- 

Moldavian and t h e  Kazakh Republics) were inc reas ing  a t  annual 

r a t e s  above 2 percent .  

A number of regions i n  I I A S A  coun t r i e s  were a l s o  e x h i b i t i n g  

moderately high r a t e s  of population d e c l i n e .  The Tohoku, Shikoku, 

and Kyushu regions i n  Japan, West Ber l in ,  Hamburg, and t h e  Saar- 

land region i n  t h e  Federal  Republic of Germany, and t h e  r u r a l  

p a r t s  of t h e  Sovie t  Union a l l  were showing annual r a t e s  of popu- 

l a t i o n  dec l ine  of 1 percent  o r  more. 

The above 9 regions of growth and 7 regions of dec l ine  a r e  

i d e n t i f i e d  i n  t h e  s c a t t e r  diagram of Figure 1 .  They may be 

found t o  t h e  r i g h t  and l e f t ,  r e spec t ive ly ,  of t h e  downward s loping  

l i n e s  running from l e f t  t o  r i g h t  t h a t  d e l i n e a t e  d i f f e r e n t  r a t e s  





of popula t ion  growth. The remaining 123 r eg ions  a r e  d e l i n e a t e d  

by a  d o t  l o c a t e d  a t  t h e  i n t e r s e c t i o n  of t h e i r  r e s p e c t i v e  va lues  

f o r  n e t  mig ra t ion  on t h e  h o r i z o n t a l  a x i s  and f o r  n a t u r a l  i n c r e a s e  

o r  dec rease  on t h e  v e r t i c a l  a x i s .  Note t h a t  t h e  f o u r  quad ran t s  

s e p a r a t e  t h e  139 o b s e r v a t i o n s  according t o  t h e  s i g n s  of t h e  two 

components of change: n e t  i nmig ra t ion  o r  ou tmigra t ion  (+,-) 

and n a t u r a l  i n c r e a s e  o r  dec rease  + -  Thus, f o r  example, a l l  

popu la t ions  r ep re sen ted  i n  t h e  upper r i g h t  quadran t  a r e  growing 

a s  a  consequence of both  n a t u r a l  i n c r e a s e  and n e t  i nmig ra t ion ,  

whereas t h o s e  i n  t h e  lower r i g h t  quadran t  a r e  d e c l i n i n g  a s  a  

r e s u l t  of bo th  n a t u r a l  dec rease  and n e t  ou tmig ra t ion .  

F e r t i l i t y  d e c l i n e s  have e l e v a t e d  t h e  r e l a t i v e  importance 

of mig ra t ion  a s  a  c o n t r i b u t o r  t o  r e g i o n a l  popu la t ion  growth. 

Migrat ion produces changes t h a t  a r e  f e l t  both  a t  t h e  l o c a l  l e v e l  

and a t  t h e  n a t i o n a l  l e v e l .  I t  t r a n s f e r s  l a b o r  from l a b o r  s u r p l u s  

a r e a s  t o  a r e a s  w i th  l a b o r  d e f i c i t s  and moves t h e  n a t i o n a l  economy 

t o  g r e a t e r  e f f i c i e n c y .  But t h i s  adjustment  of  t h e  n a t i o n a l  l a b o r  

market  h a s  l o c a l  consequences wi th  r ega rd  t o  e q u i t y .  Because 

of t h e s e  p o t e n t i a l l y  n e g a t i v e  consequences,  and because of i t s  

i n t e r r e l a t e d n e s s  w i th  emerging economic, s o c i a l ,  and environ-  

mental  problems, popu la t ion  movement has  a t t r a c t e d  growing a t t e n -  

t i o n  i n  r e c e n t  y e a r s ,  a s  n a t i o n a l  p o l i c i e s  f o r  gu id ing  popula t ion  

r e d i s t r i b u t i o n  have been i n c r e a s i n g l y  c a l l e d  f o r .  

According t o  F igure  1  (and Appendix B )  a  few r e g i o n s  w e r e  

a t t r a c t i n g  migran ts  a t  unusua l ly  high r a t e s .  The 9  "growth" 

r eg ions  l i s t e d  above p l u s  E a s t  Anglia i n  t h e  United Kingdom and 

B e r l i n  i n  t h e  German Democratic Republic a l l  were g a i n i n g  migran ts  

a t  n e t  rates of  more than  one pe rcen t .  Four r eg ions  i n  Japan 

(Kyushu, Tohoku, Shikoku, and Hokkaido), Saskatchewan province 

i n  Canada, and t h e  r u r a l  a r e a s  of t h e  S o v i e t  Union a l l  w e r e  

l o s i n g  migran ts  a t  n e t  r a t e s  i n  excess  of one pe rcen t .  

F igure  1 a l s o  i d e n t i f i e s  t h e  r e l a t i v e  c o n t r i b u t i o n s  of n e t  

mig ra t ion  and n a t u r a l  i n c r e a s e  t o  r e g i o n a l  popu la t ion  growth. 

A r o t a t i o n  of  t h e  h o r i z o n t a l  and v e r t i c a l  axes  counter-clockwise 

4 5  degrees  p a r t i t i o n s  t h e  139 obse rva t ions  i n t o  4 quadran t s  

marked A ,  B ,  C ,  and D i n  t h e  i l l u s t r a t i o n .  A l l  popu la t ions  i n  



q u a d r a n t  A w e r e  growing p r i m a r i l y  a s  a  consequence o f  n e t  inmi- 

g r a t i o n  and t h o s e  i n  B because  of  n a t u r a l  i n c r e a s e .  Regional  

p o p u l a t i o n s  i n  q u a d r a n t  C w e r e  d e c l i n i n g  p r i m a r i l y  because  o f  

n e t  o u t m i g r a t i o n  and t h o s e  i n  D because  o f  n a t u r a l  i n c r e a s e .  

Canada 's  p rov ince  o f  B r i t i s h  Columbia, l o c a t e d  i n  quad ran t  

A,  was growing a t  a n  annua l  r a t e  of  2 . 3  p e r c e n t  d u r i n g  t h e  decade 

o f  t h e  1970s. T h i s  r a t e  was t h e  sum of a  0.9 pe r cen t age  r a t e  

o f  n a t u r a l  i n c r e a s e  and a  1.4 p e r c e n t  r a t e  o f  n e t  i n m i g r a t i o n .  

Thus n e t  i n m i g r a t i o n  accounted f o r  abou t  6 2 . 3  p e r c e n t  o f  r e g i o n a l  

p o p u l a t i o n  growth. B r i t i s h  Columbia 's  sister p r o v i n c e s ,  New- 

foundland and Saskatchewan,  l o c a t e d  i n  q u a d r a n t s  B and C ,  r e spec -  

t i v e l y ,  i l l u s t r a t e  a l t e r n a t i v e  combinat ions .  Newfoundland's 

ra te  of  n a t u r a l  i n c r e a s e  was t h e  p r i n c i p a l  c o n t r i b u t o r  t o  i t s  

p o p u l a t i o n  growth,  more t h a n  compensat ing f o r  i t s  l o s s e s  due t o  

ou tmig ra t i on .  N o t  s o  w i t h  Saskatchewan, whose n e t  o u t m i g r a t i o n  

r a t e  o f  1.8 p e r c e n t  swamped t h e  c o n t r i b u t i o n  of  i t s  n a t u r a l  

i n c r e a s e  r a t e  o f  1.1 p e r c e n t  t o  g i v e  t h e  r e g i o n  a  d e c l i n i n g  

r a t e  o f  growth o f  0.7 p e r c e n t  p e r  annum. 

A few IIASA r e g i o n s  w e r e  e x p e r i e n c i n g  p o p u l a t i o n  d e c l i n e  

i n  t h e  1970s because  o f  b o t h  an  exces s  o f  d e a t h s  o v e r  b i r t h s  

and an ou t f l ow  o f  m ig ran t s  t h a t  exceeded t h e  i n f l ow .  F u l l y  9  

r e g i o n s  f e l l  i n t o  t h i s  c a t e g o r y ,  i n c l u d i n g  c i t y  r e g i o n s  such a s  

Bremen, Hamburg, and W e s t  B e r l i n .  The l a t t e r  two c i t y  popula-  

t i o n s  l o s t  more peop l e  from n a t u r a l  d e c r e a s e  t han  from n e t  ou t -  

m i g r a t i o n  and t h e r e f o r e  a r e  l o c a t e d  i n  q u a d r a n t  D i n  F i g u r e  1.  

J o i n i n g  them t h e r e  i s  t h e  c i t y  p o p u l a t i o n  o f  Vienna, whose growth 

due t o  n e t  i n m i g r a t i o n  was n o t  s u f f i c i e n t  t o  c o u n t e r  t h e  l o s s e s  

due t o  n a t u r a l  i n c r e a s e ,  g i v i n g  t h e  c i t y  a  n e g a t i v e  p o p u l a t i o n  

growth rate o f  -0 .5  p e r c e n t .  

F i g u r e  1  and Appendix B show t h a t  a  s i g n i f i c a n t  f r a c t i o n  

o f  a l l  r e g i o n a l  growth i n  IIASA n a t i o n s  d u r i n g  t h e  1970s,  and 

a l a r g e  p r o p o r t i o n  o f  n e t  m i g r a t i o n  c o n t r i b u t i n g  t o  t h a t  growth 

was con f ined  t o  a  compa ra t i ve ly  s m a l l  number of  r e g i o n s .  The 

s p a t i a l  e v o l u t i o n s  o f  n a t i o n a l  p o p u l a t i o n s ,  however, a r e  a l s o  

t i g h t l y  l i n k e d  w i t h  t h e  age  compos i t ions  of  t h e i r  r e g i o n a l  

p o p u l a t i o n s .  P r o s p e c t s  f o r  f u t u r e  growth depend n o t  o n l y  on 



t h e  components of change bu t  a l s o  on t h e  s t a r t i n g  age d i s t r i b u -  

t i o n s  t h a t  a r e  t o  exper ience  t h e s e  regimes of f e r t i l i t y ,  morta l -  

i t y ,  and migra t ion .  

2.2 Age S t r u c t u r e s  

Popula t ion  age s t r u c t u r e s  i n  t h e  17 IIASA n a t i o n s  i n  1980 

e x h i b i t e d  d i s c e r n a b l e  s i g n s  of ag ing ,  showing age pyramids t h a t  

w e r e  r e l a t i v e l y  narrow a t  t h e  base  and r e l a t i v e l y  wide a t  t h e  

apex. The young popu la t ions  ( t h o s e  under 15 y e a r s )  seldom 

accounted f o r  more than  a  q u a r t e r  of t h e  n a t i o n a l  t o t a l ,  and t h e  

sha re  of t h e  e l d e r l y  popula t ion  ( t h o s e  65 and over )  g e n e r a l l y  

exceeded 10  pe rcen t .  For t h e  IIASA n a t i o n a l  popu la t ions  taken 

a s  a  whole t h e s e  two percen tages  w e r e  24.0 and 11.8, r e s p e c t i v e l y  

(Table  4 ) .  

Despi te  t h e  g e n e r a l i t y  of t h e s e  broad p a t t e r n s ,  s i g n i f i c a n t  

n a t i o n a l  d i f f e r e n c e s  i n  degrees  of popula t ion  ag ing  n e v e r t h e l e s s  

w e r e  e v i d e n t  i n  1980. By popula t ion  ag ing  i s  meant an i n c r e a s e  

i n  t h e  r a t i o  of o l d  people  (65 y e a r s  and ove r )  t o  young people  

(less than  15 y e a r s  of age)  o r  a l t e r n a t i v e l y  of o l d  people t o  

t h e  a d u l t  popu la t ion  ( t h o s e  15 t o  64 y e a r s  of age)-a r a t i o  we 

s h a l l  c a l l  t h e  e l d e r l y  dependency r a t i o .  

According t o  Table  4 ,  Sweden and t h e  German Democratic 

Republic were t h e  " o l d e s t "  IIASA popula t ions  i n  1980, w i th  

e l d e r l y  dependency r a t i o s  of 0.26 and 0.25, r e s p e c t i v e l y .  Japan 

and Canada w e r e  t h e  "youngest" w i th  r a t i o s  of 0.13 and 0.14, 

r e s p e c t i v e l y .  When t h e  o l d e r  p a r t  of t h e  e l d e r l y  popula t ion  i s  

cons idered  ( t h o s e  75 y e a r s  and o l d e r ) ,  France j o i n s  t h e  German 

Democratic Republic and Sweden, a s  t h e  on ly  t h r e e  c o u n t r i e s  

w i t h  over  6 p e r c e n t  of t h e  n a t i o n a l  popula t ion  i n  t h a t  age 

ca tegory .  

Our e a r l i e r  examination of annual  growth r a t e s  among IIASA 

n a t i o n s  r evea l ed  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  17 c o u n t r i e s .  

For example, t h e  popu la t ion  of  t h e  Sov ie t  Union toward t h e  end 

of t h e  1970s was growing a t  an annual  r a t e  of 0.9 p e r c e n t ,  

whereas t h a t  of  t h e  Fede ra l  Republic of  Germany was d e c l i n i n g  



Table  4 .  Popula t ion  s t r u c t u r e  i n  IIASA c o u n t r i e s  i n  t h e  yea r  1980. 

E l d e r l y  
P o p u l a t i o n  dependency 

Coun t ry  ( r e f e r e n c e  y e a r )  ( m i l l i o n s )  % (0-14) % (15-64) % (65+) r a t i o  % (75+) 

A u s t r i a  (1971) 
B u l g a r i a  (1975) 
Canada (1971) 
Czechos lovak ia  (1975) 
Fed. Rep. o f  Germany (1974)  
F i n l a n d  (1974) 
F r a n c e  (1975) 
German Dem. R e p u b l i c  (1975) 
Hungary (1974) 
I t a l y  (1978) 
J a p a n  (1970) 
N e t h e r l a n d s  (1974) 
P o l a n d  (1977) 
S o v i e t  Union (1974) 
Sweden (1974) 
U n i t e d  Kingdom (1970) 
U n i t e d  S t a t e s  (1970) 

A l l  17  c o u n t r i e s  980.6 24 -0 64.2 11 -8 0.18 4.4 



a t  t h e  r a t e  o f  0 .3  p e r c e n t  p e r  annum (Tab le  2 ) .  But t h e  growth 

d i f f e r e n t i a l s  i n s i d e  IIASA c o u n t r i e s  w e r e  even  more d i v e r g e n t .  

The p o p u l a t i o n  o f  t h e  Kanto r e g i o n  i n  J apan ,  f o r  example, was 

growing a t  an  annua l  r a t e  o f  2.2 p e r c e n t  p e r  y e a r  i n  1980, a t  

t h e  same t i m e  t h a t  t h e  p o p u l a t i o n  o f  a  sister r e g i o n  i n  J apan ,  t h e  

Kyushu r e g i o n ,  was d e c l i n i n g  by 1 .5  p e r c e n t  p e r  y e a r  (Appendix A ) .  

Regional  d i s p a r i t i e s  i n  growth r a t e s ,  r e f l e c t i n g  d i f f e r e n -  

t i a l s  i n  f e r t i l i t y ,  m o r t a l i t y ,  and m i g r a t i o n ,  g i v e  rise t o  

r e g i o n a l  d i f f e r e n t i a l s  i n  t h e  prominence o f  p a r t i c u l a r  age  groups  

i n  s u b n a t i o n a l  p o p u l a t i o n  t o t a l s .  For example,  a c c o r d i n g  t o  

Tab l e  5  (and Appendix A )  f u l l y  one o u t  o f  e v e r y  f i v e  r e s i d e n t s  

(20.4 p e r c e n t )  i n  Vienna,  A u s t r i a  w a s  65 y e a r s  o r  o l d e r  i n  1980; 

y e t  on ly  one  i n  t e n  r e s i d e n t s  o f  t h e  p rov ince  of  Vora r l be rg  w a s  

i n  t h a t  age  group a t  t h a t  t i m e  (10.1 p e r c e n t ) .  Roughly one  o u t  

o f  eve ry  s i x  peop l e  i n  t h e  former  r e g i o n  was under  15 y e a r s  o f  

age  (16.5 p e r c e n t ) ;  whereas more t h a n  one o u t  o f  e v e r y  f o u r  of  

t h e  l a t t e r ' s  p o p u l a t i o n  w a s  i n  t h i s  age  group i n  1980 (27.4 

p e r c e n t )  . 
A s  much as o n e - t h i r d  o f  t h e  p o p u l a t i o n  o f  Newfoundland i n  

Canada and o f  t h e  C e n t r a l  Asian Republ ics  i n  t h e  S o v i e t  Union 

was younger t h a n  15 y e a r s  of  age  i n  1980; less t h a n  h a l f  o f  t h a t  

f r a c t i o n  was t o  b e  found i n  t h e  same p o p u l a t i o n  a g e  group i n  t h e  

Hamburg c i t y  r e g i o n  o f  t h e  F e d e r a l  Republ ic  of  Germany (14.2 

p e r c e n t ) .  Only 6.5 p e r c e n t  of  t h e  p o p u l a t i o n  o f  t h e  Kanto 

r e g i o n  i n .  Japan  w a s  aged 65 and o v e r  i n  1980; t h e  co r r e spond ing  

pe r cen t age  i n  t h e  sister r e g i o n  o f  Shikoku w a s  a lmos t  t w i c e  a s  

l a r g e  ( 12.5 p e r c e n t )  . 
A conven i en t  summary measure of  r e g i o n a l  d i f f e r e n t i a l s  i s  

t h e  mean a b s o l u t e  d e v i a t i o n  exp re s sed  a s  a p e r c e n t a g e  o f  t h e  

n a t i o n a l  measure (MAD/N X). T h i s  i n d i c a t o r  w a s  p r e v i o u s l y  used 

t o  examine r e g i o n a l  d i f f e r e n t i a l s  i n  m o r t a l i t y  (Termote 1982) 

and m i g r a t i o n  (Rogers and C a s t r o  1983 ) .  I t  i s  c a l c u l a t e d  by 

summing t h e  a b s o l u t e  d e v i a t i o n s  o f  r e g i o n a l  measures  from t h e  

n a t i o n a l  one ,  d i v i d i n g  t h e  sum by t h e  number of  r e g i o n s ,  and 

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



According t o  t h e  MAD/N % measures set  o u t  i n  Table 5 ,  t h e  

c o u n t r i e s  e x h i b i t i n g  t h e  g r e a t e s t  degrees  of r eg iona l  d i f f e r e n c e s  

i n  t h e  prevalence of e l d e r l y  people w e r e  t h e  Sov ie t  Union (25.3 

pe rcen t )  , Japan (22.5 pe rcen t )  , Bulgar ia  ( 1  7.8 pe rcen t )  , and 

Aus t r ia  (17.7 p e r c e n t ) .  Those with  t h e  g r e a t e s t  s p a t i a l  va r i a -  

t i o n  i n  f r a c t i o n s  of young popula t ions  w e r e  t h e  Sov ie t  Union 

( 15.6 pe rcen t )  , I t a l y  ( 12.5 pe rcen t )  , and Aus t r i a  ( 1  1 .2  pe rcen t )  . 
A l l  of t h e s e  c o u n t r i e s  showed l a r g e r  va lues  f o r  t h e  blAD/N % 

index than t h e  corresponding va lue  c a l c u l a t e d  f o r  t h e  17 coun- 

tries taken a s  a  s i n g l e  "na t ion" .  Thus i n  t h e s e  i n s t a n c e s ,  

r eg iona l  v a r i a t i o n  w i t h i n  IIASA c o u n t r i e s  was more pronounced 

than b e t w e e n  I I A S A  c o u n t r i e s .  

The age s t r u c t u r e  of a  populat ion has  important  consequences 

f o r  i t s  f u t u r e  growth. Because f e r t i l i t y  r a t e s  i n  p a s t  
yea r s  have e x h i b i t e d  more f l u c t u a t i o n s  than  m o r t a l i t y  r a t e s ,  

accu ra t e  p r o j e c t i o n s  of f u t u r e  b i r t h s  and t h e  number of young 

persons a r e  more d i f f i c u l t  t o  c a r r y  o u t  than  e s t ima t ing  t h e  

number who w i l l  su rv ive  among those  a l ready  born. Moreover, t h e  

age composition of a  r e c e n t l y  growing popula t ion  has a  b u i l t - i n  

"momentum" f o r  f u r t h e r  popula t ion  growth even i f  b i r t h  r a t e s  

suddenly f a l l  t o  ba re  replacement l e v e l s  (Keyfi tz  1971).  

3. MULTIREGIONAL POPULATION PROJECTIONS 

Populat ion p r o j e c t i o n s  t r a c e  o u t  t h e  consequences of a  

set  of assumptions regard ing  f e r t i l i t y ,  m o r t a l i t y ,  and migra- 

t i o n .  Populat ion f o r e c a s t s ,  on t h e  o t h e r  hand, a r e  uncondi- 

t i o n a l  s ta tements  about t h e  f u t u r e  popula t ion  of a  given a r e a  

a t  some f u t u r e  d a t e .  Both need t o  take  i n t o  account populat ion 

processes  and de te rminants  i n  o rde r  t o  achieve r e s u l t s  t h a t  

improve on crude e x t r a p o l a t i o n  procedures.  

For many,the f o r e c a s t i n g  of f u t u r e  popula t ions  i s  seen a s  

t h e  p r i n c i p a l  j u s t i f i c a t i o n  f o r  t h e  a r t  and sc i ence  of demography. 

Y e t  most demographers w i l l  only accept  r e s p o n s i b i l i t y  f o r  t h e  

formal e x e r c i s e  of p r o j e c t i o n ;  t hey ,  unders tandably,  a r e  n o t  



Table 5. Regional differentials in age composition in the year 1980. 

% (0-14) 
Coun t ry  ( r e f e r e n c e  y e a r :  

% (65+) 

number o f  r e g i o n s )  N a t i o n a l  Lowest H i g h e s t  MAD/N % N a t i o n a l  Lowest H i g h e s t  MAD/N % 

A u s t r i a  (1971:  9 )  22.6 
B u l g a r i a  (1975 : 7)  22.4 
Canada ( 1971  : 10) 26.7 
Czechos lovak ia  (1975 : 10) 24.5 
Fed.  Rep. o f  Germany ( 1 9 7 4 : l l )  18 .2  
F i n l a n d  (1974:12) 20.0 
F r a n c e  (1975 : 8) 21.2 
German Dem.  R e p u b l i c  (1975:  5 )  18 .6  
Hungary (1974:6) 21.8 
I t a l y  (1978:5) 22.4 
J a p a n  (1970:8) 24.5 
N e t h e r l a n d s  (1974:5) 23 -0 
Po land  (1977:13) 24.3 
S o v i e t  Union (1974:8) 25.0 
Sweden (1974 : 8) 20.2 
U n i t e d  Kingdom (1970:lO) 23.5 
U n i t e d  S t a t e s  (1970:4) 26.1 

A l l  1 7  c o u n t r i e s  24 -0 18 .2  26.7 9 . 1  11.8 8.4 16 .3  16 .8  



eage r  t o  t a k e  t h e  f u r t h e r  s t e p  of commenting e x t e n s i v e l y  on t h e  

p l a u s i b i l i t y  of t h e i r  assumptions and thereby  t o  t u r n  t h e i r  

p r o j e c t i o n s  i n t o  p r e d i c t i o n s .  

The now s t anda rd  method f o r  gene ra t ing  popu la t ion  pro jec-  

t i o n s  r e l i e s  on a  r e c o g n i t i o n  of t h e  c o n t r i b u t i o n  made by each 

component of  popu la t ion  change, and a s s e s s e s  t h i s  c o n t r i b u t i o n  

by t h e  a p p l i c a t i o n  of age - spec i f i c  ra tes -a  procedure  t h a t  

a l lows  producers  and u s e r s  of popula t ion  p r o j e c t i o n s  t o  t a k e  

e x p l i c i t  account  of t h e  age dependence of  demographic e v e n t s .  

U n t i l  abou t  two decades ago, t h e  c o n t r i b u t i o n  of i n t e r n a l  

mig ra t ion  t o  f u t u r e  popula t ion  growth was a s se s sed  i n  non- spa t i a l  

terms. The e v o l u t i o n  of r e g i o n a l  popu la t ions  a f f e c t e d  by migra- 

t i o n  was examined by adding t h e  c o n t r i b u t i o n  of n e t  migra t ion  

t o  t h a t  of n a t u r a l  i n c r e a s e .  The dynamics of r e d i s t r i b u t i o n ,  

t h e r e f o r e ,  were expressed  over  t ime bu t  n o t  over  space;  t h e  

e v o l u t i o n  of a  system of i n t e r a c t i n g  r e g i o n a l  popu la t ions  was 

s t u d i e d  one r e g i o n  a t  a  t ime.  

i3eginning i n  t h e  mid-1960s, e f f o r t s  t o  exp res s  t h e  

dynamics of s p a t i a l  change i n  ma t r ix  form began t o  appear  i n  

t h e  demographic l i t e r a t u r e  and had cons ide rab le  succes s  i n  

d e s c r i b i n g  p roces ses  of geographica l  r e d i s t r i b u t i o n  i n  mu l t i -  

r e g i o n a l  popu la t ion  systems (Rogers 1968) .  Such s t u d i e s  have 

viewed t h e  s p a t i a l  d i s t r i b u t i o n  of a  m u l t i r e g i o n a l  popula t ion  

a c r o s s  i t s  c o n s t i t u e n t  r eg ions  and t h e  age composit ions of 

i t s  r e g i o n a l  popu la t ions  a s  being determined by t h e  i n t e r -  

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

People a r e  born,  age wi th  t h e  passage of t ime ,  reproduce,  

migra te ,  and u l t i m a t e l y  d i e .  I n  connect ing t h e s e  even t s  and 

flows t o  determine t h e  growth r a t e  of each  r e g i o n a l  popula- 

t i o n ,  one a l s o  o b t a i n s  t h e  number of people  i n  t h a t  r eg ion  

and t h e i r  age composit ion.  



3.1 The Multiregional Model 

Multiregional generalizations of the classical models of 

mathematical demography project the numerical consequences, to 

an initial (single-sex) multiregional population, of a particular 

set of assumptions regarding future fertility, mortality, and 

internal migration. They introduce multiple populations and 

thereby permit the association of g r o s s  f lows  with the popula- 

t i o n s  a t  r i s k  of experiencing these flows. 

The fundamental difference between the uniregional and the 

multiregional approaches to population analysis is illustrated 

in Figure 2. Imagine a barrel containing a continuously fluc- 

tuating level of water. At any given moment the water level 

is cl~ai~ging as a consequeilce of losses because of two out- 

flows, identified by the labels d e a t h s  and o u t m i g r a n t s  and 

gains introduced by two inflows labeled b i r t h s  and i n m i g r a n t s .  

If it is assumed that each barrel's migration outflow and 

its migration inflow, during a unit period of time, vary in direct 

proportion to the average water level in the barrel at that time, 

then the two flows may be consolidated into a single n e t  flow 

(which may be positive or negative), and the ratio of this net 

flow to the average water level defines the appropriate rate of 

net inmigration. Such a perspective of the problem reflects a 

uniregional approach. 

Now imagine an interconnected system of three barrels, say, 

where each barrel is linked to the other two by a network of 

flows, as in Figure 2B. In this system the migration outflows 

from two barrels define the migration inflow of the third. A 

uniregional analysis of the evolution of water levels in this 

three-barrel system would focus on the changes in the outflows 

and inflows in each barrel, one at a time. A multiregional 

perspective, on the other hand, would regard the three barrels 

as a system of three interacting bodies of water, with a pattern 

of outflows and inflows to be examined as a simultaneous system 

of relationships. Moreover, the multiregional approach would 
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Figure 2. Contrasting the uniregional and the multiregional 
perspectives. 



focus on migration outflows; hence the associated migration 

rates would always be positive, and they would refer to the 

appropriate population exposed to the possibility of outmigrating. 

Two fundamental features, then, distinguish the multiregional 

from the uniregional perspective: the population being examined 

and the definition of rates of flow. The multiregional approach 

considers the entire population as an interacting system; the 

uniregional approach examines each subpopulation one at a time. 

Moreover, the multiregional approach employs rates of flow that 

always refer to the appropriate at-risk populations; the uni- 

regional approach, by relying on net rates, cannot do that. 

The mechanics of multiregional projections typically revolve 

around three basic steps. The first ascertains the starting age- 

region distributions and the age-specific regional schedules of 

fertility, mortality, and migration to which the multiregional 

population has been subject during a past period; the second 

adopts a set of assumptions regarding the future behavior of 

such schedules; and the third derives the consequences of apply- 

ing these schedules to the initial population. 

The discrete model of multiregional demographic growth 

expresses the population projection process by means of a matrix 

operation in which a multiregional population, set out as a 

vector, is multiplied by a growth matrix that survives that 

population forward over time. The projection calculates the 

region and age-specific survivors of a multiregional population 

of a given sex and adds to this total the new births that sur- 

vive to the end of the unit time interval. As in the uni- 

regional model, survival of individuals from one moment in time 

to another, say 5 years later, is calculated by diminishing 

each regional population to take into account the decrement 

due to mortality. In the multiregional model, however, we also 

need to include the decrement due to outmigration and the 

increment contributed by inmigration. An analogous problem 

is presented by surviving children born during the 5 year 

interval. Some of these migrate with their parents; others 

are born after their parents have migrated but before the time 

interval has elapsed. 



3.2 The Uniregional and the Multiregional Perspectives Contrasted 

A multiregional perspective in demographic analysis focuses 

simultaneously on several interdependent population stocks, on 

the events that alter the levels of such stocks, and on the 

gross flows that connect these stocks to form a system of inter- 

acting populations. The perspective deals with rates that refer 

to true populations at risk, and it considers the dynamics of 

multiple populations exposed to multiregional growth regimes 

defined by such rates. All of these attributes are absent in 

a uniregional perspective of growth and change in multiple 

interacting populations. 

To deal with the interlinkages that connect one population's 

dynamics to another's, the uniregional perspective generally 

must resort to the use of ad hoc procedures and unsatisfactory 

concepts such as the statistical fiction of the invisible net 

migrant. But does it really matter? What are the drawbacks of 

a view that ignores gross flows in favor of a focus on net 

changes in stocks? In what respects is a multiregional perspec- 

tive superior to a regional one? 

A focus on gross flows more clearly identifies the regulari- 

ties, illuminates the dynamics, and enhances the understanding 

of demographic processes that occur within multiple interacting 

populations. Distinguishing between flows and changes in stocks 

reveals regularities that otherwise may be obscured; focusing 

on flows into and out of a region-specific stock exposes dynamics 

that otherwise may be hidden; and linking explanatory variables 

to disaggregated gross flows permits a more appropriately 

specified causal analysis. 

Net rates express differences between arrivals and depar- 

tures as a fraction of the single population experiencing both. 

But net rates also reflect sizes of population stocks. For 

example, if the gross rates of migration between urban and rural 

areas of a nation are held constant, the net migration rate will 

change over time with shifts in the relative population totals 

in each area. Accordingly, one's inferences about changes in 



net migration patterns over time will confound the impacts of 

migration propensities with those of changing population stocks, 

hiding regularities that may prevail among gross migration flows 

(Rogers 1982) . 
Gross flow data permit the construction of improved popu- 

lation projection models. It can be demonstrated that multi- 

regional projection models based on gross flow statistics are 

superior to uniregional models in at least three respects. 

First, uniregional models can introduce a bias into the projec- 

tions, and they can produce inconsistent results in long-term 

prognoses. Second, the impacts of changes in age compositions 

on movement patterns can be very important, yet a uniregional 

perspective fixes these impacts at the start of a projection 

and thereby can introduce a potentially serious bias into the 

projection. Third, multiregional projection models have a 

decisive advantage over uniregional models in that they alone 

can follow subpopulations over time. Thus they can produce 

disaggregated projections that are impossible to obtain with 

uniregional models (Rogers 1982). 

Finally, causal explanations brought forth by studies of 

population redistribution all too often have been founded on 

models of population dynamics that reflect inadequate statistical 

perspectives. For example, no reliable inferences about migra- 

tion behavior can be made on the basis of cross-sectional tabu- 

lations of changing fractions of a population defined to be net 

migrants. Data on gross flows are essential, and increasinqly 

it is being recognized that such data must be available in 

disaggregated form. 

But simple (Markovian based) multiregional demographic 

models also are inadequate in several respects, largely because 

they generally adopt three assumptions that are violated by 

the empirical process generating the data. First, the population 

is not a homogeneous one; the same parameter values do not hold 

for all members of the population. Second, the observed param- 

eter values do not remain constant over time. And third, an 

individual's propensity to leave a particular region is not 



independent of  h i s  o r  h e r  p a s t  migra t ion  p a t t e r n s  and a l s o  may 

n o t  be independent of  t h e  migra t ion  p a t t e r n s  of o t h e r s .  

I n  o t h e r  words t h e  empi r i ca l  p rocess  being s t u d i e d  i s  

inhomogeneous, n o n s t a t i o n a r y ,  and temporal ly  dependent. And 

tests f o r  t h e  e m p i r i c a l  v a l i d i t y  of each of t h e s e  assumptions 

must e i t h e r  e s t a b l i s h  t h a t  t h e  o t h e r  two assumptions a r e  v a l i d  

o r  t h a t  c o n t r o l s  f o r  t h e i r  e f f e c t s  a r e  i nco rpo ra t ed  i n t o  t h e  

tests. 

Heterogeneous popu la t ions  e x h i b i t i n g  tempora l ly  dependent 

changing p a t t e r n s  c o n t a i n  subgroups whose demographic behavior  

i s  d i v e r s e .  To t h e  e x t e n t  t h a t  t h e i r  d i f f e r i n g  p r o p e n s i t i e s  

t o  exper ience  e v e n t s  and movements can be inco rpo ra t ed  i n  a  

formal macrodemographic a n a l y s i s ,  i l l u m i n a t i o n  of t h e  aggrega te  

p a t t e r n s  of behavior  i s  enhanced. For i n s t a n c e ,  o u r  unders tanding 

of migra t ion  i s  en r i ched  by in format ion  on t h e  degree  t o  which 

such movements occur  among those  who have p rev ious ly  migrated.  

I n  gene ra t ing  such in format ion ,  a  m u l t i r e g i o n a l  a n a l y s i s  can 

i d e n t i f y ,  f o r  example, how much of a  change i n  l e v e l s  of migra- 

t i o n  i n  a  count ry  can be a t t r i b u t e d  t o  "chronic"  migran ts  a s  

opposed t o  " f i r s t "  migran ts .  

Mul t i r eg iona l  demography i s  a  young branch of formal demo- 

graphy, and i t s  p o t e n t i a l  c o n t r i b u t i o n s  a r e  on ly  now coming t o  

be recognized.  F u r t h e r  p rog res s  i n  t h e  f i e l d  w i l l  depend t o  a  

l a r g e  e x t e n t  on t h e  expe r i ences  gained i n  i n v e s t i g a t i o n s  such a s  

t h e  Comparative Migrat ion and Se t t l ement  Study. 

4 .  PROJECTED PATTERNS OF GROWTH AND DECLINE: 1980-2000 

The growth, s p a t i a l  d i s t r i b u t i o n ,  and r e g i o n a l  age composi- 

t i o n s  of a  n a t i o n a l  m u l t i r e g i o n a l  popula t ion  undis turbed  by 

i n t e r n a t i o n a l  mig ra t ion  a r e  completely determined by t h e  r e c e n t  

h i s t o r y  of  f e r t i l i t y ,  m o r t a l i t y ,  and i n t e r n a l  migra t ion  it has  

been s u b j e c t  t o .  The c u r r e n t  crude r e g i o n a l  b i r t h ,  d e a t h ,  

mig ra t ion ,  and growth r a t e s  a r e  a l l  governed by t h e  i n t e r a c t i o n  

of t h e  p r e v a i l i n g  regime of growth wi th  t h e  c u r r e n t  r e g i o n a l  

age composit ions and r e g i o n a l  s h a r e s  of t h e  t o t a l  popula t ion .  



The p r o j e c t i o n s  produced by t h e  CMS Study assumed a  f i x e d  regime 

of growth and an absence of i n t e r n a t i o n a l  migrat ion.  The 

r e s u l t i n g  p a t t e r n s  of populat ion growth and d e c l i n e  dur ing  t h e  

1980-2000 per iod  a r e  examined i n  t h i s  s e c t i o n .  

4 . 1  Growth, Decline,  and Red i s t r ibu t ion  

The t o t a l  popula t ion  of t h e  17 IIASA c o u n t r i e s  increased  

a t  t h e  annual r a t e  of 0 . 9  pe rcen t  dur ing t h e  20-year per iod  from 

1960  t o  1980. According t o  t h e  p r o j e c t i o n s  produced by t h e  

CMS Study t h i s  r a t e  of growth should d e c l i n e  t o  about 0 . 6  pe rcen t  

dur ing t h e  fol lowing 20-year per iod  (Table 6 ) .  Cont r ibu t ing  

t o  t h i s  aggrega te  r a t e  a r e  n a t i o n a l  r a t e s  a s  d i v e r s e  a s  Canada's 

1 . 1  pe rcen t  and t h e  nega t ive  0.3 percent  r a t e s  of t h e  two 

Germanys. Lying w i t h i n  t h i s  range a r e  t h e  zero-growth r a t e s  

of Finland and Sweden. I n  a d d i t i o n  t o  Canada, above average 

growth r a t e s  a r e  exh ib i t ed  by Poland (0.7 p e r c e n t ) ,  t h e  Sov ie t  

Union (0.8 pe rcen t )  , and t h e  United S t a t e s  ( 0 . 9  pe rcen t )  . 
Disaggregating t h e  growth r a t e s  by age groups,  one f i n d s  

t h a t  t h e  e l d e r l y  popula t ion  i n  t h e  17 IIASA c o u n t r i e s  should 

i n c r e a s e  a t  twice  t h e  r a t e  of t h e  young popula t ion  and t h a t  t h e  

very o l d  (75 yea r s  and over )  should i n c r e a s e  even more r a p i d l y .  

These aggregate  f i g u r e s ,  however, conceal  wide n a t i o n a l  v a r i a t i o n s .  

The e l d e r l y  popula t ions  i n  t h e  p r e s e n t l y  "o lde r "  c o u n t r i e s  such 

a s  Aus t r i a ,  t h e  two Germanys, Sweden, and t h e  United Kingdom a r e  

no t  expected t o  show any i n c r e a s e  during t h e  per iod  1980-2000; 

t h e  h i g h e s t  r a t e s  of i n c r e a s e  f o r  t h i s  age group a r e  p ro jec t ed  

f o r  t h e  c u r r e n t l y  "young" c o u n t r i e s  such a s  Canada ( 1 . 9  pe rcen t )  

and Japan (2.5 percent)-a  v e r i t a b l e  "populat ion explos ion" ,  

when one r e c a l l s  t h a t  I n d i a ' s  populat ion has been growing a t  a  

r a t e  of 2.5 percent  dur ing  t h e  p a s t  two decades.  

A s e r i o u s  drawback of t h e  p r o j e c t i o n s  produced by t h e  CMS 

Study i s  t h e i r  r e l i a n c e  on f e r t i l i t y  p a t t e r n s  t h a t  p reva i l ed  

dur ing  a  s i n g l e  r e fe rence  year .  I n  cases  where t h e  r e fe rence  

year  i s  a s  f a r  back a s  1970 o r  1971 and where f e r t i l i t y  dec l ined  

s u b s t a n t i a l l y  dur ing  t h e  fol lowing decade (Aus t r i a ,  Canada, 

Japan, t h e  United Kingdom, and t h e  United S t a t e s ) ,  no e f f o r t  
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was made to incorporate this decline in the fixed-coefficient 

projections. The impact of excluding such declines in birth 

rates could be considerable. 

Table 7 sets out the average annual growth rates obtained 

from an alternative set of population projections for the four 

countries that, according to Table 3, experienced the largest 

percentage fertility declines during the decade of the 1970s: 

Austria (27%) , Canada (26%) , the United Kingdom (29%) , and the 
United States (25%). In these projections all birth rates were 

reduced proportionately for the second 5-year projection interval 

to the 1975-1980 levels reported by the united  ati ions and pre- 

sented in Table 3. From that point on, the respective fertility 

regimes remained unchanged. 

Table 7. Average annual population growth rates for subgroups 
from the year 1980 to the year 2000: alternative 
projection with reduced fertility levels. 

Country ( r e f e r e n c e  y e a r )  r r (0-14) r (15-64) 

A u s t r i a  (1971) 
Canada ( 1971) 
United Kingdom ( 1970) 
United S t a t e s  (1970) 

The impacts of the fertility reductions on the average 

annual growth rates were quite remarkable. Aggregate rates 

for all four countries declined, of course, but for Austria 

and the United Kingdom they turned negative, as did all of the 

rates for the 0-14 age group. Corresponding impacts were felt 

in aggregate population totals and age compositions. The widely 

recognized sensitivity of population projections to variations 

in fertility levels, demonstrated once again in this experiment, 



underscores the need to interpret the outcomes of such exercises 

with great caution. 

The diversity of growth rates revealed by a disaggregation 

by age is further amplified by a disaggregation across regions. 

Table 8 shows the lowest and highest regional values in each 

country for the projected annual rates of increase for the young 

and the elderly populations. Also included are the corresponding 

MAD/N $ measures.* Comparing the national MAD/N $ figures with 

those calculated for the collection of 17 IIASA nations taken 

as a whole reveals that regional differences in growth rates 

w i t h i n  several IIASA countries are higher than between them. 

Those countries showing high regional differentials in growth 

rates tend to have one or more regions exhibiting negative growth 

rates. 

Countries with high projected regional differentials in 

aggregate growth rates are Austria, the two Germanys, Japan, 

and the Soviet Union. Among these, Austria and the Soviet Union 

also show high regional differences in both the growth rates 

of the young and the elderly populations, Japan only for the 

young population,and the Federal Republic of Germany only for 

the elderly population. A few other countries also exhibit 

high regional differentials only for a particular age group: 

Bulgaria, France, and the Netherlands for the young population 

and Czechoslovakia for the elderly population. 

Regional differentials in aggregate growth rates are mani- 

fested in changing spatial distributions of the national popu- 

lation. In a few IIASA countries the projected changes in 

regional shares are significant (Appendix A). For example, 

during the 20-year period 1980-2000, Quebec in Canada can expect, 

on present trends, to see its share of the national population 

drop by more than 2 percentage points, approximately the increase 

*The latter were not computed for Finland and Sweden in those 
three instances where the national measure indicated near zero 
growth rates, and negative national growth rates were treated 
as positive values to produce positive values for the MAD/N $ 
measure. 



T a b l e  8. R e g i o n a l  d i f f e r e n t i a l s  i n  a v e r a g e  a n n u a l  p o p u l a t i o n  growth  rates  f o r  s u b g r o u p s  
from t h e  y e a r  1980 t o  t h e  y e a r  2000. 

r ( a l l  ages )  
Country ( r e f e r e n c e  year:  r (0-14) 

r (65+) 

number o f  r e g i o n s )  Nat. Low High MAD/N O Nat. Low High EIAD/N % Nat. Low High MAD/N % 

A u s t r i a  (1971:9) 

B u l g a r i a  (1975 : 7) 

Canada (1971:lO) 

Czechoslovakia  (1975:lO) 

Fed. Rep. o f  Germany (1974 : l l )  

F in l and  (1974:12) 

France  (1975 : 8 )  

German Dem. Republ ic  (1975: 5 )  

Hungary (1974 : 6)  

I t a l y  (1978:s) 

Japan (1970:8) 0.005 -0.015 0.013 196.2 -0.003 -0.025 0.005 343.5 0.025 0.011 0.034 26.2 

Ne the r l ands  (1974:5) 0.004 -0.001 0.008 9 7 . i  -0.004 -0.009 0.001 100.9 0.010 0.003 0.021 48.9 

Poland (1977 : 13)  0.007 0.003 0.012 31.4 0.003 -0.002 0.008 73.3 0.014 0.008 0.031 33.0 

S o v i e t  Union (1974 :8) 0.008 -0.010 0.022 129.6 0.008 -0.009 0.025 140.8 0.009 -0.005 0.023 128.7 

Sweden (1974 : 8)  -0.000 -0.002 0.002 x -0.005 -0.008 -0.002 29.1 -0.000 -0.003 0.004 x 

United Kingdom (1970:lO) 0.004 0.002 0.011 43.1 0.006 0.004 0.011 26.6 -0.002 -0.007 0.005 127.4 

Uni ted  S t a t e s  (1970:4) 0.009 0.005 0.015 27.2 0.009 0.007 0.014 21.2 0.007 0.002 0.015 58.8 

A l l  1 7  c o u n t r i e s  0.006 -0.003 0.011 88.2 0.004 -0.010 0.010 158.8 0.008 -0.010 0.025 101.5 



t h a t  i s  p r o j e c t e d  f o r  i t s  sister r e g i o n ,  ~ r i t i s h  Columbia. The 

W e s t  r e g i o n  i n  t h e  N e t h e r l a n d s ,  d u r i n g  t h e  same p e r i o d  o f  t i m e ,  

i s  e x p e c t e d  t o  l o s e  more t h a n  4 p e r c e n t a g e  p o i n t s ,  t h e  Kyushu 

r e g i o n  i n  Japan  more t h a n  3  p e r c e n t a g e  p o i n t s ,  and t h e  r u r a l  

p a r t s  of  t h e  S o v i e t  Union a l m o s t  10 p e r c e n t a g e  p o i n t s .  L a r g e r  

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

Uusimaa ( ~ e l s i n k i )  r e g i o n  i n  F i n l a n d  (1.96 p o i n t s ) ,  B e r l i n  i n  

t h e  German Democrat ic  Repub l i c  (1 .63 p o i n t s )  , t h e  Kanto and 

Kinki  r e g i o n s  i n  Japan  (5.63 p o i n t s  and 1.84 p o i n t s ,  r e s p e c -  

t i v e l y ) ,  and t h e  W e s t  r e g i o n  o f  t h e  Uni ted  S t a t e s  (2.07 p o i n t s ) .  

4.2 Changing S e t t l e m e n t  P a t t e r n s  

S i n c e  t h e  l a t e  1960s and e a r l y  1970s many of t h e  IIASA 

n a t i o n s  have  shown a  s u r p r i s i n g  u n i f o r m i t y  i n  t h e i r  s p a t i a l  

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

p r o c e s s e s  l e a d i n g  t o  p o p u l a t i o n  c o n c e n t r a t i o n  have been weakened 

o r  r e v e r s e d ,  p roduc ing  a  turnabout-a d e c e n t r a l i z a t i o n  o f  n a t i o n a l  

p o p u l a t i o n s  away from t h e i r  l a r g e  m e t r o p o l i t a n  agg lomera t ions .  

D i s c u s s i n g  t h i s  t r e n d ,  Vining and Kontuly (1978,  p.  66)  obse rved :  

Of t h e  e i g h t e e n  c o u n t r i e s  s t u d i e d  h e r e ,  e l e v e n  ( J a p a n ,  
Sweden, I t a l y ,  Norway, Denmark, and The N e t h e r l a n d s )  
show e i t h e r  a  r e v e r s a l  i n  t h e  d i r e c t i o n  of  n e t  popu- 
l a t i o n  f low from p e r i p h e r y  t o  c o r e  o r  a  d r a s t i c  
r e d u c t i o n  i n  t h e  l e v e l  o f  t h i s  n e t  f low. I n  t h e  
f i r s t  seven  o f  t h e s e  e l e v e n  c o u n t r i e s ,  t h i s  reduc-  
t i o n  o r  r e v e r s a l  f i r s t  became e v i d e n t  i n  t h e  1970s;  
i n  t h e  l a s t  f o u r ,  i t s  o n s e t  w a s  r e c o r d e d  i n  t h e  1960s. 
S i x  c o u n t r i e s  (Hungary, F i n l a n d ,  S p a i n ,  Po land ,  
Taiwan, and Sou th  Korea) have  y e t  t o  show a n  a t t e n u a -  
t i o n  i n  t h e  movement o f  p e r s o n s  i n t o  t h e i r  c o r e  
r e g i o n s .  Some p o s s i b l y  u n r e l i a b l e  B r i t i s h  d a t a  l i k e -  
w i s e  f a i l  t o  r e v e a l  a s l a c k e n i n g  i n  t h e  growth o f  t h e  
r e g i o n s  s u r r o u n d i n g  London ... m i g r a t i o n  c o n t i n u e s  
heavy i n t o  t h e  c a p i t a l  r e g i o n s  o f  t h r e e  o f  t h e  E a s t e r n  
European c o u n t r i e s  t h a t  p u b l i s h  annua l  m i g r a t i o n  d a t a  
(Po land ,  Hungary, and E a s t  Germany). However, t h e  low 
rates o f  n a t u r a l  i n c r e a s e  i n  t h e s e  r e g i o n s  h a s  b l u n t e d  
t h e i r  expans ion .  



Although t h e  r e g i o n a l i z a t i o n s  adopted i n  t h e  CMS Study a r e  

i l l - s u i t e d  t o  d e a l  wi th  q u e s t i o n s  of me t ropo l i t an  deconcentra-  

t i o n ,  n e v e r t h e l e s s  it i s  i n s t r u c t i v e  t o  examine t h e  p r o j e c t e d  

s h a r e s  of n a t i o n a l  popu la t ions  t h a t  a r e  a s s o c i a t e d  wi th  s e v e r a l  

c i t y  r eg ions .  Table 9  i n d i c a t e s  t h a t ,  even wi th  t h e  assumption 

of unchanging f e r t i l i t y ,  m o r t a l i t y ,  and o r i g i n - d e s t i n a t i o n -  

s p e c i f i c  mig ra t ion  rates, a number o f  c i t y  r e g i o n s  such a s  

Vienna, Hamburg, Bremen, P a r i s ,  Lodz, and Stockholm a r e  pro- 

j ec t ed  t o  show d e c l i n i n g  sha re s  of  t h e i r  n a t i o n a l  popu la t ions  

over  t h e  nex t  20 y e a r s  and beyond. A t  t h e  same t i m e ,  a lmost  

a l l  Eas t  European c i t y  r eg ions ,  t o g e t h e r  wi th  He l s ink i  and Tokyo, 

are expected t o  exper ience  i n c r e a s e s  i n  t h e i r  a l l o c a t i o n  of t h e  

n a t i o n a l  popu la t ion  t o t a l .  The South Eas t  r eg ion  cen te red  on 

London i s  p r o j e c t e d  t o  cont inue  t o  main ta in  i t s  s t a b l e  32 per-  

c e n t  of t h e  United Kingdom's popula t ion .  

T r a n s l a t i n g  changing r e g i o n a l  s h a r e s  i n t o  numbers o f  people  

r e v e a l s  t h a t  a  few c i t y  r eg ions  are p r o j e c t e d  t o  g a i n  o r  l o s e  

s u b s t a n t i a l  numbers of people .  The Kanto r eg ion  cen te red  on 

Tokyo, f o r  example, i s  p r o j e c t e d  t o  grow by more than  1 1  m i l l i o n  

r e s i d e n t s ,  an  i n c r e a s e  of 30 p e r c e n t  i n  20 years .  Gdansk, 

Katowice, and W a r s a w  i n  Poland should i n c r e a s e  by 26, 2 2 ,  and 

19 p e r c e n t ,  r e s p e c t i v e l y ,  S o f i a  i n  Bu lga r i a  and B e r l i n  i n  t h e  

German Democratic Republic by 17 pe rcen t  each,  and Cracow i n  

Poland by 16 pe rcen t .  

Major d e c l i n e s  i n  c i t y - r e g i o n  growth a r e  expected f o r  t h e  

German-speaking popu la t ions  of  W e s t  ~ e r l i n  ( - 1 7 p e r c e n t ) ,  Hamburg 

(-17 pe rcen t )  , Bremen (-1 3  p e r c e n t )  , and Vienna (-7 pe rcen t )  . 



Table 9.  Changes i n  t h e  s h a r e s  of  t h e  t o t a l  n a t i o n a l  popula- 
t i o n  p r o j e c t e d  f o r  s e l e c t e d  c i t y  r eg ions  i n  IIASA 
member c o u n t r i e s  ( i n  p e r c e n t ) .  

Regional sha re  of  n a t i o n a l  t o t a l  

Country/City Region 1980 2000 2030 

Aus t r i a :  Vienna 20.36 17 -89 15.88 

Bulgaria:  S o f i a  12.73 13.91 15.06 

Fed. Rep. of  Germany: Hamburg 2.64 2.34 2.21 

Bremen 1.13 1.05 1.03 

Finland:  Uusimaa (He l s ink i )  

France: P a r i s  

Ger. Dem. Republic: B e r l i n  

Hungary: C e n t r a l  (Budapest) 

Japan : Kanto ( ~ o k y o )  

Poland: Warsaw 

Lodz 

Gdansk 

Katowice 

Cracow 

Sweden: Stockholm 

UK: South Eas t  (London) 31.72 31.56 31.60 



5.  AGE STRUCTURES I N  THE YEAR 2000 

T r a n s f o r m a t i o n s  o f  t h e  1980 age  s t r u c t u r e s  i n t o  t h o s e  of  

t h e  y e a r  2000 r e f l e c t  v a r i a t i o n s  i n  p r o j e c t e d  n a t i o n a l  and 

r e g i o n a l  growth r a t e s  d u r i n g  t h e  1980-2000 p e r i o d .  The p r i n c i -  

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

d i f f e r e n t  g u i s e  i n  t h i s  one .  For example,  t h e  0.8 p e r c e n t  

a n n u a l  growth ra te  of  t h e  e l d e r l y  p o p u l a t i o n  i n  t h e  17 IIASA 

n a t i o n s  p roduces  a  v e r y  s m a l l  a g g r e g a t e  a g i n g  e f f e c t ,  i n c r e a s i n g  

t h e  f r a c t i o n s  of  p e r s o n s  65 y e a r s  and o l d e r  from 11.8  p e r c e n t  

i n  1980 (Table 4 )  t o  12.2 p e r c e n t  i n  t h e  y e a r  2000 (Tab le  10) , 
r a i s i n g  t h e  e l d e r l y  dependency r a t i o  from 0.18 t o  0.19. The 

d e c l i n e  i n  t h e  r a t e  of  growth o f  t h e  e l d e r l y  p o p u l a t i o n  i n  t h e  

German Democrat ic  Repub l i c  d i s p l a c e s  it a s  t h e  second " o l d e s t "  

IIASA p o p u l a t i o n ,  lower ing  i t s  e l d e r l y  p e r c e n t a g e  from 16.2 i n  

1980 t o  14.1 i n  t h e  y e a r  2000. J a p a n ' s  c o r r e s p o n d i n g  f r a c t i o n  

grows from 8.4 p e r c e n t  t o  12.5 p e r c e n t ,  r e f l e c t i n g  a  p o p u l a t i o n  

i n c r e a s e  of  o v e r  6 m i l l i o n  p e r s o n s  ( t w o - t h i r d s  of  t h e  1980 t o t a l )  

o v e r  t h e  20-year i n t e r v a l .  Sweden i s  once  a g a i n  p r o j e c t e d  t o  be 

t h e  " o l d e s t "  IIASA n a t i o n a l  p o p u l a t i o n  i n  t h e  y e a r  2000 w i t h  a n  un- 

changing e l d e r l y  f r a c t i o n  of 16.3 p e r c e n t .  Tha t  e l d e r l y  p o p u l a t i o n ,  

however, w i l l  become o l d e r  i n  ave rage  age .  Whereas i n  1980,  6.4 

p e r c e n t  o f  Sweden's p o p u l a t i o n  was aged 75 y e a r s  and o v e r ,  by 

t h e  y e a r  2000, t h i s  s h a r e  i s  p r o j e c t e d  t o  i n c r e a s e  t o  7.4 p e r c e n t .  

Changes i n  p o p u l a t i o n  s i z e  a r e  a  major  d r i v i n g  f o r c e  beh ind  

s h i f t s  i n  demands f o r  p u b l i c  s e r v i c e s  and i n  r evenues  t o  s u p p o r t  

such  s e r v i c e s .  But many s e r v i c e  demands i n c r e a s e  o r  d e c l i n e  i n  

p r o p o r t i o n  t o  t h e  p a t t e r n  o f  p o p u l a t i o n  growth i n  c e r t a i n  age  

g roups .  The need f o r  e l e m e n t a r y  s c h o o l s  f a l l s  w i t h  d e c l i n e s  i n  

t h e  numbers o f  c h i l d r e n  and t e e n a g e r s .  Demands f o r  p o l i c e  f o r c e s  

and p r i s o n s  i n c r e a s e s  w i t h  t h e  growth of  young a d u l t s  i n  t h e  

a g e s  o f  peak c r i m i n a l  a c t i v i t y .  H e a l t h  care r e q u i r e m e n t s  grow 

w i t h  t h e  rise of  p e r s o n s  i n  t h e  p e n s i o n a b l e  a g e  g roups .  

An i m p o r t a n t  a n t i c i p a t e d  s h i f t  i n  t h e  a g e  s t r u c t u r e s  o f  a  

number o f  IIASA's n a t i o n a l  p o p u l a t i o n s  i s  a  s h a r p  d e c l i n e  i n  t h e  

f r a c t i o n  accoun ted  f o r  by young peop le .  Between 1980 and t h e  

y e a r  2000, t h e  number o f  c h i l d r e n  under  15 y e a r s  of  a g e  i s  



Table 10. Population structure in IIASA countries in the year 2000. 

E l d e r l y  
P o p u l a t i o n  dependency 

Coun t ry  ( r e f e r e n c e  y e a r )  ( m i l l i o n s )  % (0-14) % (15-64) % (65+) r a t i o  % (75+) 

A u s t r i a  (1971) 
B u l g a r i a  (1975) 
Canada (1971) 
Czechos lovak ia  (1975) 
Fed. Rep. o f  Germany (1974) 
F i n l a n d  (1974) 
F r a n c e  (1975)  
German Dem. ~ e p u b l i c  (1975) 
Hungary ( 1974) 
I t a l y  (1989) 
J a p a n  (1970) 
N e t h e r l a n d s  (1974) 
P o l a n d  (1977) 
S o v i e t  Union (1974) 
Sweden (1974) 
U n i t e d  Kingdom (1970) 
U n i t e d  S t a t e s  (1970) 

A l l  1 7  c o u n t r i e s  1105.7 23 .3  64.5 12.2 0 .19  4.8 



expec ted  t o  f a l l  by more t h a n  2 m i l l i o n  i n  t h e  F e d e r a l  Republ ic  

o f  Germany, a d rop  o f  a lmos t  20 p e r c e n t .  Dec l i ne s  of  17 and 

1 4  p e r c e n t  a r e  p r o j e c t e d  f o r  t h e  German Democratic Republ ic  

and F in l and ,  r e s p e c t i v e l y .  I t a l y  and Sweden a r e  e ach  expec ted  

t o  l o s e  9 p e r c e n t ,  Japan and t h e  Ne ther lands  approx imate ly  7 

p e r c e n t .  These developments ,  of  c o u r s e ,  have d i r e c t  consequences 

f o r  t h e  d e r i v e d  demand f o r  t e a c h e r s  and f o r  t h e  e d u c a t i o n a l  

sys tem i n  g e n e r a l .  The u n c e r t a i n t i e s  f o r  e d u c a t i o n a l  p l ann ing  

a t  t h e  r e g i o n a l  l e v e l  a r e  even g r e a t e r  because  o f  t h e  impact  

o f  s h i f t i n g  p a t t e r n s  o f  i n t e r n a l  m ig ra t i on .  

The r e l a t i v e l y  h igh  b i r t h  r a t e s  of  t h e  l a te  1950s and 

e a r l y  1960s i n  a number o f  IIASA c o u n t r i e s  have been a f f e c t i n g  

t h e  s i z e s  of  t h e i r  l a b o r  f o r c e  s i n c e  1970 and w i l l  c o n t i n u e  t o  

do s o  u n t i l  t h e  e a r l y  1980s. During t h e  1980s t h o s e  r e a c h i n g  

t h e  pens ionab l e  a g e s  ( h e r e  approximated by t h e  p o p u l a t i o n  aged 

65 and o v e r )  w i l l  be s u r v i v o r s  o f  t h e  r e l a t i v e l y  smaller b i r t h  

c o h o r t s  o f  t h e  post-World War I era. Thus t h e  s i z e  of  t h e  

p o p u l a t i o n  i n  t h e  l a b o r  f o r c e  ages  shou ld  i n c r e a s e  s l i g h t l y  

d u r i n g  t h e  1980-2000 p r o j e c t i o n  pe r i od .  

Changes i n  t h e  s i z e  of  t h e  p o p u l a t i o n  o f  working a g e ,  

t aken  h e r e  t o  c o n s i s t  o f  pe r sons  aged 15-64, i s  o n l y  a c rude  

approximat ion o f  changes  i n  t h e  l a b o r  f o r c e ,  because  t h e  l a t t e r  

f i g u r e  o f  c o u r s e  a l s o  depends on t h e  p r o p o r t i o n s  i n  t h e s e  age  

groups  who a r e  economica l ly  act ive-working o r  s eek ing  work. 

And i n  r e c e n t  y e a r s  t h e s e  p r o p o r t i o n s  have been growing f o r  

ma r r i ed  women and d e c l i n i n g  f o r  young workers  and o l d e r  m a l e s .  

Neve r the l e s s ,  changes  i n  t h e  s i z e  of  t h i s  broad age  group sug- 

g e s t  co r responding  changes  i n  t h e  working p o p u l a t i o n  b rought  

abou t  by demographic f a c t o r s .  During t h e  p e r i o d  1980-2000, t h e  

f r a c t i o n  o f  t h e  17 n a t i o n  IIASA t o t a l  p o p u l a t i o n  t h a t  i s  i n  

t h i s  c a t e g o r y  remains  v i r t u a l l y  c o n s t a n t ,  because  t h e  r a t e s  o f  

growth o f  bo th  t h i s  subgroup and t h e  a g g r e g a t e  p o p u l a t i o n  a r e  

approx imate ly  e q u a l  (0.6 p e r c e n t ) .  But t h e  size of t h e  popula-  

t i o n  o f  working age  i s  p r o j e c t e d  t o  i n c r e a s e  from 630 t o  approx- 

i m a t e l y  713 m i l l i o n  p e r s o n s ,  an  i n c r e a s e  o f  13 p e r c e n t  (Appendix 

A ) .  Only i n  t h e  F e d e r a l  Republ ic  o f  Germany i s  t h i s  p o p u l a t i o n  

subgroup expec t ed  t o  d e c l i n e  s l i g h t l y .  



Beyond simple e x t r a p o l a t i o n s  of n a t i o n a l  and r e g i o n a l  pop- 

u l a t i o n s  i n  t h e  l a b o r  f o r c e ,  l i es  a system of in te rdependent  

r e l a t i o n s h i p s  t h a t  a r e  poorly  understood and whose development 

i n t o  t h e  f u t u r e  i s  d i f f i c u l t  t o  p r o j e c t .  Foremost among t h e s e  

i s  t h e  ques t ion  of l abor  f o r c e  p a r t i c i p a t i o n  of married women 

and t h e  r e l a t i o n s h i p  between such p a r t i c i p a t i o n  and f e r t i l i t y .  

Women a r e  e n t e r i n g  and remaining i n  t h e  l a b o r  f o r c e  f o r  longer  

pe r iods  of  t i m e  and a r e  t h e r e f o r e  caught between t h e  d e s i r e  and 

need t o  work and t h e  d e s i r e  and r e s p o n s i b i l i t i e s  of ch i ldbea r ing .  

No p r o j e c t i o n  of  t h e  evo lu t ion  of such in te rdependencies  i n  t h e  

I I A S A  c o u n t r i e s  was a t tempted i n  t h e  CMS Study. 

F i n a l l y ,  t h e  r e l a t i v e  s i z e  of t h e  e l d e r l y  popula t ion  i s  

p ro jec t ed  t o  i n c r e a s e  d ramat i ca l ly  dur ing  t h e  nex t  few decades 

i n  s e v e r a l  I I A S A  c o u n t r i e s  and t o  d e c l i n e  i n  o t h e r s .  E lde r ly  

dependency r a t i o s  a r e  p ro jec t ed  t o  d e c l i n e ,  f o r  example, i n  

Aus t r i a ,  Czechoslovakia, t h e  German Democratic Republic,  Sweden, 

t h e  United Kingdom, and t h e  United S t a t e s .  They a r e  expected 

t o  inc rease  f o r  Bulgar ia ,  Canada, F in land ,  France,  I t a l y ,  Japan,  

t h e  Netherlands,  Poland, and t h e  Sov ie t  Union. The most s i g n i -  

f i c a n t  d e c l i n e  i s  p r o j e c t e d  f o r  t h e  German Democratic Republic 

( 2 0  pe rcen t )  and t h e  s h a r p e s t  i n c r e a s e  f o r  Japan (46 p e r c e n t ) .  

Although t h e  a c t u a r i a l  problems of pensions a r e  s e r i o u s ,  

they  may be dwarfed by those  of s o c i a l  s e r v i c e  p rov i s ion ,  par-  

t i c u l a r l y  h e a l t h  c a r e .  Leaving a s i d e  t h e  problems of i n f l a t i o n ,  

t h e  d r a i n  on t h e  working popula t ion  of a growing dependent pop- 

u l a t i o n  of t h e  e l d e r l y  i s  c a l c u l a b l e  and t o t a l  expendi tures  can 

be p ro jec t ed  with  some confidence using a l t e r n a t i v e  assumptions 

regard ing  economic growth. The h e a l t h  s e r v i c e  needs of t h e  

e l d e r l y ,  on t h e  o t h e r  hand, a r e  more d i f f i c u l t  t o  f o r e c a s t .  

But they w i l l  undoubtedly i n c r e a s e  a t  l e a s t  i n  p ropor t ion  t o  t h e  

advancing mean age of t h e  e l d e r l y  populat ion.  

The number of people aged 75 and over i n  I I A S A  n a t i o n s  i s  

p ro jec t ed  t o  grow from 43 t o  53 m i l l i o n  persons dur ing  t h e  20- 

yea r  per iod from 1980 t o  2000. This i s  a p rospec t ive  i n c r e a s e  

of 23 pe rcen t  i n  a popula t ion  subgroup t h a t  makes p a r t i c u l a r l y  

heavy demands on a n a t i o n ' s  h e a l t h  and s e r v i c e  system-demands 



t h a t  gene ra l ly  i n c r e a s e  f a s t e r  than  populat ion s i z e .  The pro- 

p o r t i o n  of people r e q u i r i n g  r e g u l a r  a t tendance  i n c r e a s e s  

sharp ly  above age 75. Stays  i n  acu te  o r  long-term h o s p i t a l s  

i n c r e a s e ,  a s  do numbers of doc to r s  v i s i t s  and of persons e n t e r i n g  

nurs ing  homes; c o s t s  r e l a t e d  t o  h e a l t h  c a r e  i n c r e a s e  d ramat i ca l ly .  

The p ro jec t ed  aggregate  inc rease  of almost a  f o u r t h  t h e  

populat ion of t h e  75 and over age group h ides  l a r g e  v a r i a t i o n s  

a t  t h e  n a t i o n a l  l e v e l .  I n  Canada and i n  Japan, f o r  example, 

t h e  expected i n c r e a s e  i s  much h igher :  56 and 57 pe rcen t ,  

r e s p e c t i v e l y .  However,in Aus t r i a  and i n  t h e  German Democratic 

Republic t h e  popula t ions  i n  t h i s  subgroup should d e c l i n e  by 

about 1 2  and 30 pe rcen t ,  r e s p e c t i v e l y .  

Ex t rapo la t ion  of c u r r e n t  t r ends  i d e n t i f i e s  important  d i f -  

fe rences  i n  t h e  "graying" of I I A S A ' s  n a t i o n a l  popula t ions ;  

a l s o  revealed a r e  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 .  

I n  a number of c o u n t r i e s ,  one can a l r eady  f i n d  s p a t i a l  con- 

c e n t r a t i o n s  of t h e  aged, f o r  example, i n  Vienna, A u s t r i a ,  t h e  

Southwest and t h e  Mediterranean reg ions  i n  France,  and t h e  

Shikoku and Kyushu reg ions  i n  Japan. I f  c u r r e n t  migra t ion  

p a t t e r n s  remain c o n s t a n t ,  some reg ions  w i l l  exper ience a  

cons iderable  f u r t h e r  aging of t h e i r  popula t ions .  The number 

of e l d e r l y  persons i n  t h e  Kanto reg ion  of Japan, f o r  example, 

i s  p ro jec t ed  t o  almost double i n  s i z e  between 1980 and 2000  

(Appendix A ) .  Because of t h e  h igher  than average r a t e  of 

n a t u r a l  i n c r e a s e  i n  t h e  reg ion ,  however, t h e  sha re  accorded t o  

t h e  e l d e r l y  popula t ion  w i l l  cont inue t o  be lower i n  Kanto than 

i n  t h e  rest of Japan. Regions i n  o t h e r  c o u n t r i e s  t h a t  a r e  pro- 

jec ted  t o  experience high inc reases  i n  t h e  numbers of e l d e r l y  

persons between 1980 and 2000  a r e ,  f o r  example, B r i t i s h  Columbia 

( 1 6 6  pe rcen t )  i n  Canada, S o f i a  (158 pe rcen t )  i n  Bulgar ia ,  and 

t h e  Kazakh Republics (156 pe rcen t )  i n  t h e  Sovie t  Union. A few 

reg ions  centered  on l a r g e  c i t i e s  may expect  s u b s t a n t i a l  d e c l i n e s  

i n  t h e  numbers of t h e i r  aged. I n  W e s t  B e r l i n ,  f o r  example, t h e  

e l d e r l y  popula t ion  w i l l  decrease  by about a  h a l f  and i n  Vienna 

by almost a  t h i r d .  Whereas i n  1980, about one o u t  of every 

f i v e  persons i n  Vienna was 65 yea r s  o r  o l d e r .  This f r a c t i o n  i s  

p ro jec t ed  t o  be only  one o u t  of every seven by t h e  year  2 0 0 0 .  



P a t t e r n s  of r e g i o n a l  d i f f e r e n t i a t i o n  i n  age composit ion i n  

t h e  year  2000 a r e  summarized i n  Table 1 1 .  A comparison of t h e s e  

f i g u r e s  wi th  t h e  corresponding d a t a  f o r  1980, s e t  o u t  i n  Table 

5 ,  shows t h a t  I t a l y  and t h e  S o v i e t  Union cont inue  t o  e x h i b i t  

t h e  h i g h e s t  degrees  of r e g i o n a l  d i f f e r e n c e s  i n  t h e  preva lence  

of young popu la t ions ,  w i th  t h e  former count ry  ove r t ak ing  t h e  

l a t t e r  by t h e  y e a r  2000. Japan and t h e  S o v i e t  Union once aga in  

l e a d  t h e  IIASA c o u n t r i e s  i n  t h e  amount of  r e g i o n a l  v a r i a t i o n s  

i n  t h e  c o n c e n t r a t i o n  of  e l d e r l y  people .  I n  t h i s  i n d i c a t o r  t o o ,  

t h e  S o v i e t  Union i s  over taken  by Japan by t h e  y e a r  2000. I n  

bo th  1980 and i n  t h e  yea r  2000, A u s t r i a  and Bulgar ia  show h igher  

than average degrees  of v a r i a t i o n  i n  r e g i o n a l  c o n c e n t r a t i o n s  of 

t h e  e l d e r l y .  

For t h e  17 IIASA n a t i o n s  a s  a  whole, it appears  t h a t  d i f -  

f e r ences  i n  t h e  f r a c t i o n s  of  r e g i o n a l  popula t ions  found i n  t h e  

young and e l d e r l y  c a t e g o r i e s  by t h e  yea r  2000 are l i k e l y  t o  rise 

f o r  t h e  young and d e c l i n e  f o r  t h e  e l d e r l y .  The MAD/N $ f i g u r e  

f o r  t h e  former i n c r e a s e s  from 9.1 t o  13.3 p e r c e n t ,  whereas t h a t  

f o r  t h e  l a t t e r  dec reases  from 16.8 t o  12.6 pe rcen t .  

6.  CONCLUSION: POPULATION PROCESSES, PROSPECTS, AND ISSUES 

S o c i a l  concern wi th  popula t ion  p roces ses  a r i s e s  when t h e  

demographic a c t s  of  i n d i v i d u a l s  a f f e c t  t h e  we l f a re  of  o t h e r s  

and combine i n  ways t h a t  produce a sharp  divergence between t h e  

sum of i n d i v i d u a l  ( p r i v a t e )  p re fe rences  and s o c i a l  well-being.  

I n  such i n s t a n c e s ,  popu la t ion  processes  p rope r ly  become t h e  

s u b j e c t  of p u b l i c  deba t e  and t h e  o b j e c t  of  p u b l i c  p o l i c y .  

Popula t ion  p o l i c i e s  a r e  a c t i o n s  undertaken by p u b l i c  

bodies  w i t h  t h e  a i m  of  a f f e c t i n g  p roces ses  of  demographic 

growth and change. Family p lanning  programs, investments  i n  

h e a l t h  c a r e  f a c i l i t i e s  and s e r v i c e s ,  and government-assisted 

mig ra t ion  a r e  examples of  p u b l i c  a c t i o n s  t aken ,  r e s p e c t i v e l y ,  

t o  reduce f e r t i l i t y  l e v e i s ,  t o  promote h e a l t h  and longev i ty ,  

and t o  f o s t e r  pe r sona l  be t te rment  through geographica l  mob i l i t y .  



Table 1 1 ,  Regional differentials in age composition in the year 2000. 

% (0-14) 
Coun t ry  ( r e f e r e n c e  y e a r :  

% (65-k) 

number o f  r e q i o n s )  N a t i o n a l  Lowest H i g h e s t  MAD/N % N a t i o n a l  Lowest H i g h e s t  MAD/N % 

A u s t r i a  (1971:9) 23 .0 
B u l g a r i a  (1975 : 7)  21.8 
Canada (1971  : 10) 26.0 
C z e c h o s l o v a k i a  (1975:lO) 24.3 
Fed. Rep. o f  Germany ( 1 9 7 4 : l l )  15 .9  
F i n l a n d  (1974:12) 17 .2  
F r a n c e  (1975:8) 19 .8  
Germ. Dem. R e p u b l i c  (1975: 5 )  16.2 
Hungary (1974 :6) 21.7 
I t a l y  (1978: 5 )  19 .5  
J a p a n  (1970:8) 20.5 
N e t h e r l a n d s  (1974:5) 19 .6  
Po land  (1977:13) 22.7 
S o v i e t  Union ( 1 9  74 : 8) 25.2 
Sweden (1974: 8) 18.4  
U n i t e d  Kingdom (1970:lO) 24.2 
Un i t ed  S t a t e s  (1970:4) 26 .O 

A l l  1 7  c o u n t r i e s  23.3 15 .9  26.0 13 .3  12 .2  10.2 1 6 . 3  12  - 6  



F e r t i l i t y  and Migra t ion  

Among n a t i o n a l  p o p u l a t i o n  p o l i c i e s  i n  t h e  less developed 

wor ld ,  t h e  problem of  f e r t i l i t y  r e d u c t i o n  has  been of  paramount 

impor tance .  The n e g a t i v e  consequences o f  r a p i d  p o p u l a t i o n  

growth f o r  socioeconomic development a r e  becoming wide ly  recog- 

n i z e d  and t h i s  h a s  l e d  many deve lop ing  c o u n t r i e s  t o  unde r t ake  

s e r i o u s  e f f o r t s  t o  c o n t r o l  f e r t i l i t y .  

Among t h e  more developed c o u n t r i e s  t h e  pe r ce ived  n e g a t i v e  

consequences o f  p o p u l a t i o n  decline have g e n e r a t e d ,  i n  a  number 

o f  IIASA c o u n t r i e s ,  a  f e a r  of  p o s s i b l e  f u t u r e  l a b o r  s h o r t a g e s ,  

" s t a g n a t i n g "  non- innovat ive  ag ing  p o p u l a t i o n s ,  and reduced 

n a t i o n a l  i n f l u e n c e  i n  i n t e r n a t i o n a l  a f f a i r s  ("demographic s u i -  

c i d e " ) .  A few c o u n t r i e s  have responded w i t h  p r o n a t a l i s t  

measures;  o t h e r s  have adopted p o l i c i e s  on e g a l i t a r i a n  grounds 

t h a t  r educe  t h e  burdens  f o r  c h i l d b e a r i n g  and c h i l d r e a r i n g .  

Free medical  c a r e  b e f o r e ,  d u r i n g ,  and a f t e r  d e l i v e r y ,  c h i l d  

g r a n t s ,  p a i d  m a t e r n i t y  l e a v e s ,  t i g h t e r  c o n t r o l s  on a b o r t i o n ,  

f r e e  i n f a n t ,  p r e s c h o o l ,  and s choo l  h e a l t h  c a r e ,  e d u c a t i o n a l  

g r a n t s ,  l o w - i n t e r e s t  l o a n s ,  f ami ly  and hous ing  a l lowances  a r e  

some of  t h e  measures t h a t  have been adopted.  

Concern w i t h  n a t i o n a l  p o p u l a t i o n  growth o r  d e c l i n e  neces-  

s a r i l y  h a s  been a  concern  abou t  l e v e l s  of  f e r t i l i t y .  S p a t i a l  

p o p u l a t i o n  p o l i c i e s ,  on t h e  o t h e r  hand, t e n d  t o  f ocus  p r i m a r i l y  

on i n t e r n a l  m i g r a t i o n  and i t s  c o n t r i b u t i o n  t o  human settle- 

ment growth and s t r u c t u r e .  The p o t e n t i a l  n e g a t i v e  impac t s  of  

r a p i d  r a t e s  of  u rban  growth on socioeconomic development have 

l e d  t o  t h e  adop t i on  o f  p o l i c i e s  t o  c u r t a i l  growth i n  c e r t a i n  

l o c a l i t i e s ,  wh i l e  a t  t h e  same t i m e  s t i m u l a t i n g  it i n  o t h e r s .  

Gene ra l l y ,  such  n a t i o n a l  u r b a n i z a t i o n  o r  human s e t t l e m e n t  p o l i -  

cies have been defended on  t h e  grounds e i t h e r  o f  n a t i o n a l  

e f f i c i e n c y  o r  of  r e g i o n a l  e q u i t y .  They may seek  t o  encourage  

some underemployed peop l e  i n  d e c l i n i n g  r e g i o n s  t o  m ig ra t e  and 

s h i f t  t o  more p r o d u c t i v e  occupa t i ons ,  f o r  example. O r  t h ey  

might  s t r i v e  t o  d i v e r t  m ig ran t s  away f r o n  major  overcrowded 

m e t r o p o l i t a n  a r e a s .  And t h e y  may t r y  t o  make it p o s s i b l e  f o r  



a n  economical ly  dep re s sed  r e g i o n  t o  a t t r a c t  t h e  s k i l l e d  and 

p r o f e s s i o n a l  manpower t h a t  it needs  f o r  i t s  growth and develop- 

ment. 

During t h e  p a s t  two decades  s h i f t s  i n  long-s tand ing  demo- 

g r a p h i c  p a t t e r n s  of  f e r t i l i t y  and m i g r a t i o n  i n  IIASA c o u n t r i e s  

have b rought  abou t  a  growing deba t e  abou t  t h e  long-range 

i m p l i c a t i o n s  o f  c u r r e n t  t r e n d s .  Dec l in ing  r a t e s  o f  n a t i o n a l  

popu l a t i on  growth,  c o n t i n u i n g  d i f f e r e n t i a l  l e v e l s  o f  r e g i o n a l  

economic a c t i v i t y ,  and s h i f t s  i n  t h e  m i g r a t i o n  p a t t e r n s  o f  peop le  

and jobs  a r e  changing t h e  s i z e s ,  age  compos i t ions ,  and s p a t i a l  

d i s t r i b u t i o n s  o f  t h e  17 n a t i o n a l  p o p u l a t i o n s ,  a l t e r i n g  t he r eby  

t h e  wel l -being o f  p a r t i c u l a r  popu l a t i on  groups  and r e g i o n s .  

Major d e c l i n e s  i n  f e r t i l i t y  have d r a m a t i c a l l y  changed p r o s p e c t s  

f o r  f u t u r e  p o p u l a t i o n  growth a t  t h e  same t i m e  t h a t  new p a t t e r n s  

o f  i n t e r n a l  m i g r a t i o n  are r e a r r a n g i n g  t h e  t e r r i t o r i a l  s t r u c t u r e s  

of  n a t i o n a l  p o p u l a t i o n s .  The combinat ion ha s  b rought  forward 

two major p o l i c y  i s s u e s :  t h e  consequences of  changing age  

p r o f i l e s  and t h e  impac t s  o f  changing s p a t i a l  d i s t r i b u t i o n s .  

6 . 2  Slowing Popu l a t i on  Growth and Changing Age P r o f i l e s  

By 1980 a lmos t  a l l  o f  t h e  17 IIASA p o p u l a t i o n s  had e n t e r e d  

a  p e r i o d  of  t r a n s i t i o n  t o  non-growth. Popu l a t i on  i n c r e a s e  averaged 

less than  one  p e r c e n t  p e r  y e a r  d u r i n g  t h e  p r eced ing  20 y e a r s  

and i s  p r o j e c t e d  t o  d rop  t o  s l i g h t l y  o v e r  h a l f  t h a t  r a t e  d u r i n g  

t h e  fo l l owing  two decades .  F u l l y  e i g h t  o f  t h e  17 IIASA n a t i o n a l  

p o p u l a t i o n s  w i l l  c e a s e  t o  grow by t h e  end o f  t h i s  c e n t u r y  i f  

c u r r e n t  f e r t i l i t y  r a t e s  remain unchanged. Another f o u r  o r  f i v e  

are l i k e l y  t o  be  growing a t  ve ry  n e a r  z e r o  p o p u l a t i o n  growth 

l e v e l s  a t  t h a t  t i m e .  

F e r t i l i t y  r a t e s  i n  IIASA member  n a t i o n s  have been d e c l i n i n g  

f o r  most of  t h e  p a s t  two decades  and now are a t  below r e p l a c e -  

ment l e v e l s  i n  13 o u t  o f  17 c o u n t r i e s .  A s h a r p  r e v e r s a l  o f  t h i s  

h i s t o r i c a l p a t t e r n  i s  n o t  a  l i k e l y  p r o s p e c t .  About 10 p e r c e n t  

o f  t h e  women i n  s e v e r a l  European c o u n t r i e s  go th rough  l i f e  w i thou t  

b e a r i n g  any c h i l d r e n  and a n o t h e r  20 p e r c e n t  have o n l y  one. I f  



bare replacement level fertility is to occur in such countries, 

50 percent have to have three children each. Past and current 

trends suggest that this is not likely to happen soon. 

The impacts of declining birth rates are felt in population 

age compositions: reducing the proportion in the youngest age 

groups, increasing the proportion aged 65 and over, and leaving 

approximately the same fraction in the working ages. Changing 

age compositions will affect school enrollments, demands for 

health care and particular categories of housing units, and the 

sizes of the beneficiary and donor populations involved in social 

security systems. 

School enrollments are correlated with the number of 

children. Health care facilities and nursing homes expand or 

contract with changes in the sizes of the elderly population. 

Housing demand varies with, among other things, the number of 

persons in the ages of principal home-ownership, usually young 

and middle-aged adults. 

Of particular concern to IIASA nations is the projected 

increase in the number and proportion of older people, especially 

of the very old populations. In most IIASA nations a major part 

of the costs of ensuring the well-being of the elderly is borne 

by those in the labor force by means of payroll taxes or income 

taxes. Thus if these countries decide to continue current 

levels of health care and income maintenance (social security) 

benefits to their elderly citizens, then fertility declines 

imply rising per capita support burdens on the workforce. 

Non-growth at the national level does not imply a corre- 

sponding halt of population growth for local areas and regions, 

since migration will continue to cause some regions to grow 

and others to decline. Thus problems of expansion and contrac- 

tion will continue to confront national and regional decision 

makers. 



6 . 3  M i g r a t i o n  S h i f t s  and Changing S p a t i a l  D i s t r i b u t i o n s  

S h i f t s  i n  t h e  p a t t e r n s  o f  m i g r a t i o n  f l o w s ,  t o g e t h e r  w i t h  

t h e  emergence of  low f e r t i l i t y  l e v e l s  a t  t h e  r e g i o n a l  s c a l e ,  

a r e  a l t e r i n g  n a t i o n a l  t e r r i t o r i a l  a r rangements .  The a t t r a c t i v e -  

n e s s  o f  l a r g e  urban c e n t e r s  h a s  d i m i n i s h e d  i n  a  number o f  IIASA's 

marke t  economy c o u n t r i e s  and r e g i o n a l  r e d i s t r i b u t i o n s  of  popula-  

t i o n  and economic a c t i v i t y  a r e  s i g n a l l i n g  changing r e g i o n a l  

f o r t u n e s  and g i v i n g  rise t o  a  v a r i e t y  of  r e g i o n a l  c o n f l i c t s  

o f  i n t e r e s t .  

Rearrangements  o f  n a t i o n a l  t e r r i t o r i a l  s t r u c t u r e s  a r e  con- 

t r i b u t i n g  t o  p o l i t i c a l  and economic imba lances  i n  t h e  d i s t r i b u -  

t i o n  o f  employment, income, and w e a l t h .  I n  t h e  Uni ted  S t a t e s ,  

t h e  N o r t h e a s t  shows d e c l i n i n g  rates o f  p o p u l a t i o n  growth,  w h i l e  

t h e  Sou th  c o n t i n u e s  t o  m a i n t a i n  i t s  s h a r e  o f  t h e  n a t i o n a l  pop- 

u l a t i o n .  I n  Canada, Quebec i s  p r o j e c t e d  t o  e x p e r i e n c e  a  s h a r p  

d e c l i n e  i n  r e l a t i v e  p o p u l a t i o n  s i z e ,  w h i l e  B r i t i s h  Columbia 's  

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

l a t i o n  t o t a l .  I n  Japan ,  t h e  Kanto r e g i o n  c e n t e r e d  on Tokyo 

c o n t i n u e s  t o  a t t r a c t  m i g r a n t s  and c o u l d  accoun t  f o r  a l m o s t  

40 p e r c e n t  o f  J a p a n ' s  p o p u l a t i o n  by t h e  y e a r  2000, a t  t h e  

s a m e  t i m e  t h a t  t h e  Kyushu and Shikoku r e g i o n s  c o n t i n u e  t o  l o s e  

t h e i r  p o p u l a t i o n s  t o  o t h e r  p a r t s  o f  t h e  n a t i o n .  I n s u f f i c i e n t  

s o c i a l  i n f r a s t r u c t u r e  w i l l  need t o  b e  expanded i n  t h e  growing 

r e g i o n s  and o b s o l e s c e n t  p h y s i c a l  p l a n t s  w i l l  need t o  b e  

r e v i t a l i z e d  o r  r e p l a c e d  i n  t h e  r e g i o n s  o f  d e c l i n e .  

A r e g i o n ' s  p o l i t i c a l  r e p r e s e n t a t i o n  i n  n a t i o n a l  b o d i e s  and 

i t s  c l a i m s  on n a t i o n a l  r e s o u r c e s  are g e n e r a l l y  l i n k e d  t o  i t s  

p o p u l a t i o n  s i z e .  S h r i n k i n g  p o p u l a t i o n s  imply reduced i n f l u e n c e  

and reduced c l a i m s .  Moreover, d e c l i n i n g  r e g i o n s  may l o s e  much 

o f  t h e i r  scarce human c a p i t a l ,  r e c e i v i n g  l e s s - s k i l l e d  i n m i g r a n t s  

i n  exchange. P o p u l a t i o n  g roups  t h a t  a r e  h e a v i l y  dependent  on  

p u b l i c  s u p p o r t  may grow i n  r e l a t i v e  s i z e  r a i s i n g  t h e  p e r  c a p i t a  

p u b l i c  burden.  Outdated  p u b l i c  f a c i l i t i e s ,  i n a d e q u a t e  t r a n s -  

p o r t a t i o n  sys tems ,  and o t h e r  symptoms of  d e c l i n e  emerge a t  a  

t i m e  o f  e r o d i n g  l o c a l  t a x  b a s e s  and s h a r p l y  e s c a l a t i n g  s e r v i c e  

demands. 



APPENDIX A: REGIONAL POPULATION PROJECTIONS, 
ANNUAL RATES OF XNCREASE (r) , AND 
PERCENTAGE SHARES (Perc. ) , FOR THE 
139 IIASA REGIONS, TOTAL POPULATIONS 
FOR ALL AGES COMBINED AND FOR MAJOR 
AGE GROUPINGS 



All ages 

1 980 2008 2830 Stable ........................... ........................... ............................ ------------------- 
Country (referenoe year) Mean Mean Moan Mean 
and region Population r Perc. age Population r Pero. age Population r Perc. age r Pero. ase 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1 1) (12) (13) (14) (Is) 

Austria (1971) 
Burgen 1 and 
Carin thia 
Lower Austria 
Upper Austria 
Salzburg 
Styria 
Tyrol 
Vorarlberg 
Vienna 
Austria 

Bulgaria (1975) 
North West 
North 
North East 
South West 
South 
South East 
SOP ia 
Bulgaria 

Canada (1971) 
Newfoundland 
Prince Edward Island 
Nova Sco tia 
New Brunswiok 
Quebec 
Ontario 
Man i toba 
Saskatchewan 
Alberta 
British Col~mbia 
Canada 

Czechoslovakia ( 
Central Bohenia 
Southern Bohemia 
Western Bohemia 
Northern Bohemia 
Eastern Bohemia 
Southern lloravia 
Northern Moravia 
Western Slovakia 
Central Slovakia 
Eastern Slovakia 
Czechoslovakia 



All ages 

1 988 2888 2030 Stable ........................... ........................... ............................ .------------------- 

Country (reference year) Mean Mean Mean Uean 
and region Population r Pero. age Population r Perc. age Population r Perc. age r Perc. age 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) ( 1  1) (12) (13) (14) (15) 

Fed.Rep. of Gernany (1974) 
Schleswig-Holstein 2589. 
Hamburg 1616. 
Lower Saxony 7266. 
Bremen 691. 
N. Rhine-Westphalia 16934. 
Hessen 5565. 
Rhineland-Palatinate 3605. 
Baden-Vuerttemberg 9274. 
Bavar i a 10864. 
Snarl and 1039. 
West Berlin 1854. 
Fed.Rep. of Germany 61298. 

Finland (1974) 
Uusimaa 1153. 0.012 23.90 35.26 
Tu r k u  and Pori 720. 0.007 14.93 36.62 
Ahvenanmaa 23. 0.009 0.45 36.73 
Hame 687. 0.007 14.24 36.22 
Kymi 347. 0.800 7.19 36.63 
!likkeli 205. -0.006 4.24 36.64 
Pohj ois-Karjala 173. -0.004 3.59 35.93 
Kuop i o 249. -0.002 5.15 35.78 
Keski-Soorni 240. 0.001 4.98 35.64 
Vaasa 423. -0.000 8.76 35.96 
Ou 1 u 411. 0.004 8.52 32.9s 
Lapp i 134. -43.002 4.81 33.31 
Fin 1 and 4825. 0.005 100.00 35.62 

France ( 1975) 
Paris Region 10023. 
Paris Basin 9868. 
North 394 1. 
East 4957. 
Vest 7065. 
Southwest 5574. 
Middle East 627 1 . 
Medi terranean 5643. 
France 53'342. 

German Dem.Rep.(1975) 
North 2087. 
Be r l i n  1143. 
Southwest 2520. 
South 6948. 
Middle 3945. 
German Dem.Rep. 16642. 



All ages 

Country (reference year) Mean 
and region Population r Perc. age 

(1) (2) (3) (4) 

Hungary (1974) 
Central 3093. 0.007 28.70 37.44 
North Hungary 1389. 0.004 12.89 35.53 
North Plain 1551. 0.004 14.67 34.55 
Sooth Plain 1472. 0.002 13.66 36.97 
North Trans-Danobia 1911. 0.008 17.74 34.82 
South Trans-Danubia 1330. 0.003 12.34 36.38 
Hungary 10775. 0.005 100.00 36.11 

Italy (1978) 
Northwest 
Northeast 
Central 
South 
Islands 
Italy 

Japan (1970) 
Hokkai do 5027. -0.003 4.32 33.92 
Tohoku 10472. -0.008 8.99 35.63 
Kan to 35752. 0.022 33.28 31.49 
Chobu 19923. 0.012 17.11 33.44 
Kinki 20375. 0.018 17.50 32.29 
Chugoku 7150. 0.002 6.14 35.89 
Shikoku 3538. -0.009 3.04 37.24 
Kyushu 11188. -0.015 9.61 35.77 
Japan 116425. 0.010 100.00 33.30 

Netherlands (1974) 
North 
East 
West 
South-West 
South 
Netherlands 

Poland (1977) 
Warsaw 
Lodz 
Gdansk 
Katowice 
Cracow 
Ens t-Cen tral 
Nor theas t 
Northwest 
South 
Sou theas t 
Eas t 
West-Central 
West 
Poland 

2000 ........................... 
Mean 

Population r Perc. age 
(5) (6) (7) (8) 

2030 Stable ............................ ------------------- 
Me an Hean 

Population r Perc. age r Pero. age 
(9) (10) (11) (12) (13) (14) (15) 



All ages 

1980 2000 2030 Stable ........................... ........................... ............................ ------------------- 
Country (reference ~ear) Mean Hcan Mean Mean 
and region Population r Pero. age Population r Perc. age Population r Pero. age r Perc. age 

(1) (2) (3) (41 (51 (6) (7) (51 (91 (10) (11) (12) (13) (14) (15) 

Soviet Union (1974) 
Urban areas of the: 
RSFSR 100770. 0.022 37.89 34.29 134783. 0.010 43.25 35.35 169291. 0.806 44.75 36.91 0.886 44.03 37.04 
Ukrainian+Mold.SSRs 33815. 0.022 12.71 34.12 45630. 0.811 14.64 34.66 58062. 0.007 15.35 36.17 0.006 15.08 36.35 
Byelorussian SSR 5567. 0.033 2.09 30.63 $273. 0.013 2.65 31.64 10707. 0.006 2.83 33.83 0.006 2.76 34.07 
Central AsianRep.~ 10449. 0.030 3.9327.83 16227. 0.016 5.21 27.91 23516. 0.010 6.2228.82 0.006 7.1929.01 
Kazakh SSR 8475. 0.023 3.19 30.22 11534. 0.010 3.70 31.71 14521. 0.006 3.84 33.18 0.006 3.85 33.21 
Caucasian Republios 7729. 0.018 2.91 30.64 10111. 0.012 3.34 31.69 139S3. 8.005 3.78 32.66 0.006 4.34 32.96 
Baltic Republics 5116. 0.028 1.93 34.26 7415. 0.013 2.38 35.24 9757. 0.007 2.58 37.33 0.006 2.55 37.68 

Rural areas of USSR 94021. -0.012 35.35 34.22 77350. -0.006 24.82 34.54 78495. 0.004 20.75 32.79 0.006 20.21 32.74 
Soviet Union 265972. 0.010 180.00 33.68 311623. 0.007 100.00 34.38 378331. 0.006 100.00 35.06 0.006 100.00 35.10 

Sweden (1974) 
Stockholm 
East Middle 
South Middle 
South 
West 
North Middle 
Lower North 
Upper North 
Sweden 

United Kingdom (1970) 
North 
Yorkshire + Homb 
North West 
East Midlands 
Wes t Mi dl ands 
East Anglia 
South East 
South West ~ - 

Wales 
Scotland 
United Kingdom 

ers. 

United States (1970) 
Nor theas t 51450. 0.005 22.86 33.78 57207. 0.005 21.13 33.59 69196. 0.806 19.86 34.16 0.007 15.52 33.93 
North Central 61677. 0.009 27.41 32.29 730Sl. 0.008 27.00 32.37 93Sll. 0.005 26.92 33.29 0.007 27.12 33.25 
Sou th 69924. 0.011 31.08 32.67 84306. 0.809 31.15 33.57 103364. 0.00s 31.10 34.82 0.087 31.10 34.76 
West 41965. 0.018 18.65 32.00 56056. 0.012 20.72 33.01 77102. 0.009 22.13 31.58 0.087 22.96 34.78 
Uni ted States 225016. 0.011 100.00 32.70 270GS1. 0.008 100.00 33.13 3484'3. 0.008 188.@0 34.22 0.007 100.00 34.21 



Ages 0-14 

Country (referenee year) 
and region Population r Pero. 

(1) (2) (3) 

Austria (1971) 
Bnrgenland 
Carinthia 
Lower Austria 
Upper Austria 
Salzburg 
Styria 
Tyrol 
Vorarlberg 
Vienna 
Austria 

Bulgaria (1975) 
North Vest 
North 
North East 
South Vest 
South 
South East 
Sofia 
Bulgaria 

Canada (1971) 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Man i toba 
Saskatchewan 
Alberta 
British Columbia 
Canada 

Czechoslovakia (1975) 
Central Bohemia 497. 0.026 21.10 
Southern Bohemia 164. 0.021 23.70 
Western Bohemia 217. 0.016 24.26 
Northern Bohemia 232. 0.019 24.95 
Eastern Bohemia 297. 0.020 23.68 
Southern Moravia 489. 0.020 23.83 
Northern Moravia 494. 0.015 25.28 
Western Slovakia 514. 0.015 24.81 
Central Slovakia 400. 0.069 26.21 
Eastern Slovakia 396. 0.010 28.37 
Czechoslovakia 3760. 0.017 24.47 

Population r Perc. 
(4) ( 5 )  (6) 

Population r Pero. 
(7) (8 )  (9) 

Stable ------------- 
r Perc. 
(10) (11) 
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Ages 0-14 

1 980 .................... 
Country (reference year) 
and region Population r Pero. 

(1) (2) (3) 

Stable ------------- 
Population r Pero. Population r Perc. 

(4) (5) (6) (7) (8) (9) 
r Pero. 
(10) (11) 

Soviet Union (1974) 
Urban areas of the: 
RSFSR 
Ukrainian+Mold.SSRs 
Byelorussian SSR 
Central Asian Rep.s 
Kazakh SSR 
Caucasian Republics 
Baltic Republics 

Rural areas of USSR 
Soviet Union 

Sweden (1!374) 
Stockholm 
East Middle 
South Middle 
South 
West 
North Middle 
Lower North 
Upper North 
Sweden 

United Kingdom (1970) 
North 
Yorkshire + Humbers. 
North West 
East Midlands 
West Midlands 
East Anglia 
South East 
South West - -- 
Wales 611. -0.004 22.74 
Scot 1 and 1313. -0.004 24.76 
United Kingdom 13243. -0.001 23.45 

United States (1970) 
Northeast 12501. 0.002 24.88 
North Central 16519. 0.007 26.78 
South 15367. 0.006 26.27 
Wes t 10910. 0.014 26.07 
United States 58627. 0.007 26.05 



l9S0 2000 2030 Stable .................... .................... .................... ------------- 
Country (reference year) 
and region Population r Pero. Population r Perc. Population r Perc. r Perc. 

1 ( 2 )  (3) (4) ( 5 )  (6) (7) (8) (9) (10) (11) 

Austria (1971) 
Burgenland 169. 0.002 62.91 167. 0.000 63.24 158. -0.004 62.71 0.005 64.15 
Carinthia 341. 0.008 62.64 377. 0.007 63.57 410. 0.001 62.64 0.005 63.44 
Lower Austria 871. 0.004 62.06 907. 0.003 64.29 895. -0.003 63.37 0.005 64.38 
Upper Austria 5a5. 0.011 63.08 923. 0.00s 64.31 1059. 0.002 63.56 0.005 64.01 
Salzburg 276. 0.013 63.27 342. 0.01 1 65.11 422. 0.005 64.09 0.005 63.99 
Styria 765. 0.006 63.04 827. 0.005 64.57 870. -0.001 63.65 0.005 64.59 
Tyrol 368. 0.015 62.57 462. 0.011 64.47 533. 0.005 63.43 0.005 63.22 
Vorarlberg 188. 0.016 62.35 241. 0.011 63.70 314. 0.007 62.73 0.005 62.32 
Vienna 974. -0.003 63.17 979. 0.002 68.06 944. -0.003 67.29 0.005 65.54 
Austria 4759. 0.00662.81 5222. 0.00664.97 5653. 0.00064.02 0.00563.83 

Bulgaria (1975) 
North West 
North 
North East 
Sou th West 
South 
South East 
Sofia 
Bulgaria 

Canada (1971) 
Kewfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Man i t oba 
Saskatchewan 
Alberta 
British Columbia 
Canada 

Czechoslovakia (1975) 
Central Bohemia 
Southern Bohemia 
Western Bohemia 
Northern Bohemia 
Eastern Bohemia 
Southern Moravia 
Northern Moravia 
Western Slovakia 
Central Slovakia 
Eastern Slovakia 
Czechoslovakia 



Ages 15-64 

19SO 2000 2830 Siable .................... .................... .................... ------------- 
Country (reference year) 
and region Population r Pero. Population r Perc. Population r Perc. r Pero. 

( 1 )  (2) (3) (4) (5) (6) (7) ( 8 )  (9) (10) (11) 

Fed.Rep.of Germany ( 
Schlesvig-Holstein 
Hamburg 
Lover Saxony 
Brenen 
N. Rhi ne-Vestphal ia 
Hessen 
Rhineland-Palatinate 
Baden-Wuert temberg 
Bavaria 
Saarland 
West Berlin 
Fed.Rep. of Germany 

Finland (1974) 
Uusimaa 
Turku and Pori 
Ahvenanmaa 
Hame 
Kymi 
Mikkel i 
Pohj ois-Karj ala 
Kuop io 
Keski-Suomi 
Vaasa 
Oulu 
Lapp i 
Finland 

France (1975) 
Paris Region 
Paris Basin 
North 
East 
West 
Southwest 
Middle East 
Mediterranean 
France 

German Dem.Rep.(l975) 
North 
Berlin 
Southwest 
Sou th 
Middle 
German Dem.Rep. 
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Ages 15-64 

Country (reference year) 
end region Population r Perc. Population r Pcrc. Population r Perc. r Perc. 

(1) (2) (3) (4) ( 5 )  (6) (7) (8) (9) (10) (11) 

Soviet Union (1974) 
Urban areas of the: 
RSFSR 
Ukrainian+Hold.SSRs 
Byelorussian SSR 
Central Asian Rep.s 
Kazakh SSR 
Caucasian Republios 
Baltic Reoublics 

Rural-areas of USSR 
Soviet Union 

Sweden ( 1974) 
Stockholm 
East Middle 
South Middle 
South 
west 
North Middle 
Lowcr North 
Upper North 
Sve de n 

United Kingdom (1970) 
North 
Yorkshire + Humbers. 
North West 
East Midlands 
Wcst Midlands 
East Anglia 
South East 
South West 
Wales 
Scot land 
United Kingdom 

United States (1970) 
Nor theas t 32712. 0.006 63.58 36355. 0.010 63.55 43537. 0.006 62.92 0.007 63.51 
North Central 38660. 0.010 62.65 46171. 0.013 63.18 58193. 0.007 62.03 0.007 62.42 
Sou th 43948. 0.011 62.85 53567. 0.012 63.54 66930. O.CU7 61.82 0.007 62.31 
West 27053. 0.02063.47 36318. C.OlG6.1.93 4 0 4  0.OCJS6?.91 0.89763.11 
United States 142373. 0.011 63.27 172511. 8.013 63.73 217225. 0.007 62.31 0.007 62.75 
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Ages 65+ 

19SQ 2000 20% Stable ------------------- .................... .................... ------------- 
Country (referenoe year) 
and region Population r Perc. Population r Perc. Population r Perc. r Perc. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Fed.Rep.of Germany (1974) 
Schleswig-Holstein 412. 
Hamburg 306. 
Lower Saxony 1122. 
Bremen 117. 
N. Rhine-Westphalia 2442. 
Hessen 844. 
Rhineland-Palatinate 557. 
Baden-Vuerttemberg 1288. 
Bavaria 1620. 
Saarl and 152. 
Vest Berlin 402. 
Fed.Rep. of Germany 9262. 

Finland (1974) 
Uusimaa 
Turku and Pori 
Ahvenanmaa 
Hame 
Kymi 
Mikkel i 
Pohjois-Karjala 
Kuop io 
Keski-Suomi 
Vaasa 
Ou lu 

France (1975) 
Paris Region 
Paris Basin 
Horth 
East 
West 
Southwest 
Middle East 
Mediterranean 
France 

German Dem.Rep.(1975) 
North 277. -0.004 13.27 260. 0.042 12.67 381. 0.032 22.28 -0.012 20.80 
Berlin 169. -0.009 14.S0 140. 0.041 10.44 249. 0.037 18.30 -0.012 19.91 
Southwest 395. 0.001 15.68 335. 0.026 13.77 448. 0.023 22.07 -0.012 21.32 
South 1263. -0.003 18.18 970. 0.023 15.S3 1122. 0.019 24.56 -0.012 22.48 
Mi dd 1 e 594. -0.004 15.06 512. 0.035 13.47 724. 0.031 23.13 -0.012 21.77 
German Dem.Rep. 2698. -0.003 16.21 2217. 0.030 14.09 2923. 0.026 22.5'1 -0.U12 21.42 



1980 2800 2038 .................... .................... ------------------ 
Country (reference year) 
and region Population r Perc. Population r Perc. Population r Perc. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Hungary (1974) 
Central 428. 0.018 13.83 454. 0.001 13.78 500. -0.011 14.01 
North Hungary 167. 0.014 12.03 191. 0.007 13.35 197. -0.012 13.07 
North Plain 194. 0.010 12.28 208. 0.005 12.66 223. -0.011 12.64 
South Plain 214. 0.011 14.54 208. -0.000 13.98 214. -0.012 13.59 
North Trans-Danubia 224. 0.014 11.70 254. 0.007 12.22 287. 4.010 12.53 
South Trans-Danubia 178. 0.007 13.37 lS6. e.004 13.63 192. -8.811 13.18 
Hungary 1404. 0.013 13.03 1501. 6.004 13.29 1613. -0.011 13.26 

Italy (1978) 
Northwest 
Nor theas t 
Central 
South 
Islands 
Italy 

Japan (1970) 
Hokkaido 
Tohoku 
Kan to 
Chubu 
Kinki 
Chugoku 
Shikoku 
Kyushu 
Japan 

Netherlands (1974) 
North 198. 0.019 12.64 245. 0.007 13.32 393. 0.013 20.01 
East 300. 0.023 10.82 401. 0.011 12.36 669. 0.012 19.35 
Wes t 763. 0.012 12.45 813. -0.001 13.56 1063. 0.087 19.98 
South-Vest 50. 0.019 14.43 59. 0.004 14.84 90. 0.012 22.19 
South 288. 0.029 9.19 436. 0.018 12.01 735. 0.011 20.16 
Netherlands 1599. 0.018 11.46 1953. 0.007 12.93 2930. 0.010 19.95 

Poland (1977) 
Warsaw 
Lodz 
Gdansk 
Katowioe 
Cracow 
Eas t-Central 
Nor theas t 
Northwest 
South 
Sou theas t 
Eas t 
Ues t-Cen tral 
Ues t 
Poland 

Stable ------------- 
r Pero. 
(10) ( 1 1 )  

0.000 is. 13 
0.000 15.02 



Ages 65+ 

1 980 2000 2038 Stable .................... .................... .................... ------------- 
Country (referenoe year) 
and region Population r Pero. Population r Perc. Population r Perc. r Perc. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Soviet Union (1974) 
Urban areas of the: 
RSFSR 
Ukrainian+Hold.SSRs 
Byelorussian SSR 
Central Asian Rep.s 
Kazakh SSR 
Caucasian Republics 
Baltio Republics 

Rural areas of USSR 
Soviet Union 

Sweden ( 1974) 
Stockholm 
East Middle 
South Middle 
South 
West 
North Middle 
Lower North 
Upper North 
Sweden 

Un i ted Kingdom ( 1970) 
North 476. 0.009 13.75 
Yorkshire + Humbers. 654. 0.008 14.01 
North Vest 963. 0.007 13.S8 
East Midlands 481. 0.011 13.25 
West Midlands 6S2. 0.014 12.57 
East Anglia 290. 0.018 14.95 
South East 2602. 0.010 14.53 
South West 675. 0.015 16.22 
Wales 417. 0.007 14.81 
Scotland 710.' 0.009 13.39 
Uni ted Kingdom 7979. 0.010 14.13 

United States (1970) 
Northeast 5936. 0.011 11.54 6219. -0.008 10.87 5207. 0.012 11.86 0.007 11.00 
North Central 6498. 0.011 10.54 7087. -0.005 9.70 10647. 0.014 11.35 0.007 10.85 
South 7610. 0.019 10.88 9044. -0.600 10.73 14221. 0.011 13.12 0.007 12.51 
West 3972. 0.023 9.46 5334. 8.804 9.51 9576. 0.016 12.42 8.007 12.24 
Un i t e d  States 24016. 0.015 10.67 27683. -0.003 10.23 426352. 0.014 12.24 0.007 11.71 
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19SO --------------- 
Country (reference year) 
and region Population r 

(1) (2) 
Population r Pero. 

(7) (8) (9) 
Pero. Population r 

(3) (4) (5) 
Perc. 
(6) 

r Pero. 
(10) (11) 

Fed.Rep.of Germany (1974) 
Schleswis-Holstein 167. 
Hamburg 126. 
Lower Saxony 445. 
Bremen 45. 
N. Rhlne-Vestphal ia 920. 
Hessen 327. 
Rhineland-Palatinate 212. 
Baden-Wuerttemberg 490. 
Bavaria 620. 
Sahrland 54. 
West Berlin 173. 
Fed.Rep. of Germany 3579. 

Finland (1974) 
Uusimaa 
Turku and Pori 
Ahvenanmaa 
Hame 
Kymi 
Mikkel i 
Pohj ois-Karj ale 
Kuooio 
~ e s k  i-~uomi 
Vaasa 
Oulu 
Lapp i 
Fin 1 and 

France (1975) 
Paris Region 
Paris Basin 
North 
East 
West 
Southwest 
Middle East 
Mediterranean 
France 

German Dem.Rep.(1975) 
North 
Berlin 
Southwest 
South 
Mi JJle 
German Dem-Rep. 
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Ages 75+ 

1 980 2000 2030 Stable .................... ------------------- .................... ------------- 
Country (referenoe year) 
and region Population r Pero. Population r Perc. Populntion r Perc. r Perc. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Soviet Union (1974) 
Urban areas of the: 
RSF'SR 3569. 0.071 3.54 5497. -0.011 4.08 8897. 0.022 5.26 0.00C 5.91 
Ukrainian+YoId.SSRs 1255. 0.069 3.71 1855. -0.012 4.07 2941. 0.022 5.07 0.006 5.74 
Byelorussian SSR 151. 0.077 2.71 227. -0.001 2.75 445. 0.027 4.15 0.006 4.87 
Central Asian Rep.s 261. 0.079 2.50 414. -0.007 2.55 774. 0.027 3.29 0.006 3.94 
Kazakh SSR 216. 0.076 2.55 337. -0.006 2.92 593. 0.020 4.12 0.006 4.68 
Caucasian Republics 226. 0.072 2.92 339. -0.010 3.26 C C 6 .  0.019 4.34 0.006 5.68 
Baltio Republics 218. 0.076 4.23 307. -0.008 4.13 552. 0.019 5.66 0.006 6.55 

Rural areas of USSR 5365. 0.061 5.71 5359. -0.035 6.93 4569. -0.009 5.82 0.006 5.93 
Soviet Union 11261. 0.066 4.23 14336. -0.020 4.60 19383. 0.015 5.12 0.006 5.65 

Sweden (1974) 
Stockholm 
East Middle 
South Middle 
Sou th 
West 
North Middle 
Lower North 
Upper North 
Sweden 

United Kinsdom (1970) 
North 
Yorkshire + Hunbers. 
North West 
East Midlands 
West Midlands 
East Analia 
South East 
South West 
Wales 
Scotland 257. 0.021 4.85 264. -0.000 4.7@ 278. 0.B03 4.25 @.GO5 4.25 
United Kingdom 3003. 0.020 5.32 3284. 0.064 5.32 3464. 0.060 4.?7 0.005 4.91 

United States (1970) 
Nor theas t 2344. 0.011 4.56 2812. 0.006 4.92 3159. 0.029 4.61 0.007 4.49 
North Central 2616. 0.008 4.24 3214. 0.003 4.40 4172. 0.833 4.45 0.007 4.51 
South 3012. 0.026 4.31 40S7. 0.011 4.85 5753. 0.031 5.31 0.807 5.34 
West 1555. 0.020 3.71 2391. 0.020 4.26 3846. a.035 4.99 8.007 5.26 
United States 9527. 0.016 4.23 12504. 0.011 4.62 16960. 0.032 4.87 0.007 4.94 



A P P E N D I X  B: ANNUAL REGIONAL RATES O F  GROWTH ( r ) ,  
NATURAL I N C R E A S E  (n) , AND N E T  
M I G R A T I O N  (m) 



Country (ref.year) r 
and region (1) 

Austria (1971) 
Burgenland 
Cari n thia 
Lower Austria 
Upper Aostria 
Sal zburg 
Styria 
Tyro 1 
Vorarlberg 
Vienna 
Austria 

Bulgaria ( 1975) 
North West 
North 
North East 
South West 
Sou th 
South East 
Sofia 
Bulgaria 

Canada (1971) 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Mani toba 
Saskat chewan 
Alberta 17.492 
British Columbia 23.162 
Canada 10.439 

Czechoslovakia (1975) 
Central Bohemia 5.452 
Southern Bohemia 7.710 
Western Bohemia 6.142 
Northern Bohemia 7.668 
Eastern Bohemia 5.528 
Southern Moravia 7.501 
Northern Moravia 9.252 
Western Slovakia 10.447 
Central Slovakia 9.286 
Eastern Slovakia 11.411 
Czechoslovakia 8.098 



Country (ref. year) r 
and region (1) 

Fed.Rep.of Germany (1974) 
Sohleswig-Holstein 1.156 
Hamburg -12.683 
Lower Saxony 0.594 
Bremen -8.535 
N. Rhine-Westphalia -2.508 
Hessen 0.040 
Rhineland-Palatinate -3.377 
Baden-Wuertternberg 1 .368 
Bavar i a 0.637 
Saar 1 and -9.746 
West Berlin - 16.494 
Fed.Rep. of Germany -1.630 

Finland (1974) 
Uas irnaa 11.783 
Turku and Pori 5.805 
Ahv enanmaa 9.132 
Hame 6.51 1 
Kymi -0.6 16 
Mikkeli -7.337 
Pohj o is-Karj a1 a -5.774 
Kuop i o -3.025 
Keski-Suomi -0.063 
Vaas a -1.286 
Oulu 3.623 
Lapp i -3.486 
Finland 3.794 

France (1975) 
Paris Region 3.180 
Paris Basin 4.299 
North 1 .339 
Eas t 1 .998 
West 4.787 
Southwest 0.522 
Middle East 4.467 
Mediterranean 6.161 
France 3.529 

German Dem.Rep.(1975) 
North -0.986 
Berlin 6.57 1 
Southwest -1.986 
South -6.673 
Middle -2.535 
German Dem. Rep. -3.42 1 



Country (ref.year) 
and region 

Hungary (1974) 
Central 
North Hungary 
North Plain 
South Plain 
North Trans-Dannbia 
Sooth Trans-Dannbia 
Hungary 

Italy (1978) 
Northwest 
Nor theas t 
Central 
South 
Islands 
Italy 

Japan (1970) 
Hokkaido 
Tohoku 
Kan to 
Chubn 
Kinki 
Chugoku 
Shikoku 
Kyushu 
Japan 

Netherlands (1974) 
North 
Eas t 
West 
Sou th-Wes t 
South 
Netherlands 

Poland (1977) 
Warsaw 
Lo dz 
Gdansk 
Katowice 
Cracow 
Eas t-Cen tral 
Nor theas t 
Northwest 
South 
Sou the as t 
Eas t 
Wes t-Cen tral 
West 
Po 1 and 



Coon try (ref .year) r 
and region (1) 

Soviet Union (1974) 
Urban areas of: 

RSFSR 
Ukrainiaa+Mold.SSBs 
Byelorussian SSR 
Central Asian Rep.s 
Kazakh SSR 
Caucasian Republios 
Baltic Republios 

Rural areas of USSR 
Soviet Union 

Sweden (1974) 
Stockholm 
East Middle 
South Middle 
Son th 
West 
North Middle 
Lower North 
Upper North 
Sweden 

United Kingdom (1970) 
North 
Yorkshire + Rumbers. 
North West 
East Midlands 
West Midlands 
East Anglia 
South East 
South W,es t 
Wales 
Scotland 
United Kingdom 

United States (1970) 
Northeast 
North Central 
South 
West 
United States 
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