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R ecen t D ev e lo p m e n ts  in  D e m o g ra p h ic  A n a lys is .

In recen t tim es, m a th em a tica l m eth od s h a v e  co m e  to  p la y  a certa in  ro le  
in  a d ee p e r  an a lysis  o f  d e m o g ra p h ic  ph en om en a . A t  the sam e tim e, the d e v e l­
op m en t o f  com p u ters  and data tech in iq u e  has m ade it p ossib le , on  the on e  hand, 
to  h a n d le  la rg e  p op u la tio n -sta tis tica l m ateria ls  and, on  the oth er, to  d eep en  
the an alysis o f  these m ateria ls. A  fu rth e r  d e v e lo p m e n t is that b y  a co m b in a ­
tion  o f  m a th em a tica l and data tech n iq u e  arran gem en ts it has b een  fo u n d  p o s ­
s ib le  to  b u ild  m od els  o f  p o p u la tio n  d y n a m ics  w h ich  g iv e  a c le a re r  v ie w  o f  the 
con n ection s  b e tw e e n  d iffe r e n t  d e m o g ra p h ic  p h en om en a .

T h e  re la tion s b e tw e e n  th e  d e m o g ra p h ic  fa c to rs  and v a r iou s  n o n -d e m o g ra ­
p h ic  co n d itio n s  an d  fa c to rs  o f  an e co n o m ic , soc ia l an d  cu ltu ra l n atu re, v a lu ation  
aspects, in stitu tion a l con d ition s, etc., h a v e  n atu ra lly  a p p eared  in  th e  b a ck ­
g ro u n d  o f  d e m o g ra p h ic  studies. H o w e v e r , th e  p ossib ility , and th e  m ethod s, 
h a v e  b een  la ck in g  o f  ex p ress in g  in  a m o re  ta n g ib le  —  an d  p r e fe ra b ly  q u a n tifi­
ab le  —  fo r m  the in flu e n ce  o f  th e  n o n -d e m o g ra p h ic  fa c to rs  on  the d em og ra p h ic  
ones, an d  s im ila rly , in  th e  op p o s ite  d irection , th e  e ffe c t  o f  th e  d e m o g ra p h ic  
fa c to rs  on  e co n o m ic , soc ia l an d  cu ltu ra l etc. con d ition s  and changes.

U p to  th e  presen t, th ese qu estion s h a v e  b een  a p p roa ch ed  in  th e  firs t  p la ce  
b y  stu d y in g  h ow , fo r  in stance, m orta lity , fe r tility , etc., v a ry  b e tw e e n  d iffe re n t 
g rou p s  o f  p op u la tion s  w ith  e con om ic , socia l, cu ltu ra l, e th n ic, re lig iou s , g e o ­
g ra p h ica l etc. sep aration . In  th is w a y , p re lim in a ry  in fo rm a tio n  has been  
o b ta in ed  ab ou t th ese rela tion s , bu t it is c le a r ly  a lo n g  step  fr o m  n otin g  co rre la ­
tion s to  ca rry in g  o u t an  an a lysis  o f  causes.
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T h is has in v o lv e d  a ser iou s h a n d ica p  as rega rd s  th e  p o ss ib ility  o f  m ak in g  
m e a n in g fu l p o p u la tio n  p ro je c t io n s . E ffo r ts  h a v e  h ad  to  b e  restr ic ted  to  sim p le  
e x tra p o la tio n s  o f  w h a t has b e e n  o b se rv e d  so fa r . D u rin g  a p e r io d  w h e n  p o p u la ­
tio n  ch a n ges h a v e  b e co m e  v e r y  p o w e r fu l and, in  part, o f  a n oth er  n atu re  than 
p re v io u s ly , it  is ev id en t that th is has im p a ired  to  a h igh  d eg ree  th e  v a lu e  o f  
th e  p ro je c t io n s  w e  h a v e  fe lt  a b le  to  m ake. T h e n e w  d ev e lo p m e n ts  in  d e m o ­
g ra p h ic  m e th o d o lo g y , h o w e v e r , op en  up p rosp ects  o f  g e ttin g  co n s id e ra b ly  
fa r th e r  here.

W h a t has b een  an d  still is tro u b le so m e  fo r  th e  m a k in g  o f  p rogn oses  is that 
th ere  has b een  n o  m eans o f  m ea su rin g  an d  an a lys in g  m ig ra tion  in  a rea listic  
w a y , g e o g ra p h ica lly  as w e ll as fr o m  th e  so c io -e c o n o m ic  an d  cu ltu ra l aspects. 
H ere  also, w e  h a v e  h ad  to  co n te n t o u rse lv e s  w ith  a p o ss ib le  e x tra p o la tio n  o f 
o b se rv e d  co n d itio n s  d u rin g  th e  m ost re ce n t past.

In  o rd e r  to  ob ta in  a rea lis tic  m e th o d  o f  e x p la in in g  th e  ro le  o f  m igra tion  
in a p o p u la tio n  m od el, w e  can  assum e that the la b o u r  fo r c e  is the p r in cip a l 
fa c to r  in  th e  co u rse  o f  events, and th at o th er  m igra tion  can  be  ad apted  
se co n d a r ily  as a fu n ctio n  o f  the s tru ctu re  o f  the p op u la tion  and th e  m igra tion  
o f  la b o u r  fo rce .

T h e  la b o u r  fo r c e  m ig ra tion  can  b e  sa id  to  b e  th e  e x p ress ion  o f  an im b a la n ce  
in  th e  e c o n o m y ’s la b o u r  fo r c e  situ ation . A  su rp lu s in  on e  area  th en  fin d s  its 
w a y  o r  is tra n s fe rre d  to  areas in  w h ich  th ere  is a la ck  o f  la b o u r  fo rce .

T h e  m ech an ism  w h ich  p ro v o k e s  m ig ra tion  is o f  cou rse  d ep en d en t u p on  a 
n u m b e r  o f  c ircu m sta n ces : th e  e c o n o m y ’s s tru ctu re  and g e o g ra p h ica l d is tr ib u ­
tion , th e  so c ie ty ’s fo rm  o f  govern m en t, the p s y ch o lo g ica l and so c io e co n o m ic  
co n d itio n s  at m icr o -le v e l, and so on .

R eg ard less  o f  the w a y  in  w h ich  th is p ro v o ca t io n  o f  m ig ra tion  w ork s , it is 
e v id e n t th at it  is s tro n g ly  d ep en d en t on  th e  e c o n o m y ’s fu n ctio n in g , b a la n ce  and 
ch an ges. T o  g et a rea listic  v ie w  o f  th is in terp la y  on e  m u st im ag in e  a m od el 
w h ich  in clu d es  la b o u r  fo r ce , n a tu ra l resou rces, le v e l o f  p ro d u ctio n  tech n iq u e , 
s o c io -e c o n o m ic  fa ctors , in stitu tion a l con d ition s , etc.. T h e  d em an d s m ade on  
su ch  a m o d e l w il l  b e  g rea t, sin ce  th e  la b o u r  fo r c e  m igra tion  ap pears as a d if ­
fe re n ce  b e tw e e n  th e  m u ch  la rg e r  qu an tities , su p p ly  an d  dem an d  o f  la b o u r  fo rce . 
T h e  p ro b le m s  are m a d e m o re  d if f ic u lt  i f  a q u a lita tiv e  d iv is ion  o f  la b o u r  fo r ce  
is in tro d u ce d  w ith  resp ect to  age, h e a lth  c o n d it io n s ,  and le v e l o f  e d u ca t io n .

In  o rd e r  to  atta in  a g e n e ra l d y n a m ic  m o d e l o f  th e  »soc ia l m ech a n ism », it 
is n ecessa ry  to  p ro ce e d  step  b y  step. A s  a firs t  step, a m o d e l w ith o u t m ig ra ­
tion  is w o rk e d  on , w h e re  th e  g ro w th  o f  p o p u la tio n  is b u ilt  in to  a c lo se d  system  
w h ich , at th e  sam e tim e, a llo w s  a co rre sp o n d in g  g ro w th  o f  th e  e co n o m y , soc ia l 
fa c to rs  and o th e r  con d ition s . O n ly  w h e n  it is con s id e re d  that th e  m ech an ism  
o f  su ch  a m o d e l has b e e n  fa ir ly  w e ll m a stered  are  th e  m eans a v a ila b le  
to  e x p a n d  it b y  in tro d u cin g  m ig ra tio n  as a n e w  fa c to r , w h ich  m a y  h a v e  a 
re lie v in g  e f fe c t  w ith  an ex cess  o f  la b o u r  fo r c e  an d  act as a stim u lan t in  case 
o f  a la ck  o f  la b o u r  fo rce , th rou g h  a n e w  in -m ig ra tion .
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A t th e  D e m o g ra p h ic  R esearch  In stitu te  in  G ö te b o rg  a research  p r o je c t  is 
ju st n o w  in  p rogress  on  the design  o f  th e  p op u la tio n  sector  in  p ro sp e ctiv e  
studies, an d  p a rt icu la r ly  in  co n n e ctio n  w ith  m od els.

T h is  p r o je c t  has its p o in t o f  d ep a rtu re  in  th e  R om e  C lu b  s stu d y  »O n  the 
presen t an d  fu tu re  p red ica m en t o f  m a n k in d », p resen ted  in  T h e  L im it s  to 

G ro w th  (D. M ea d ow s et al., 1972).

T h e  C lu b  o f  R o m e ’s stu d y  is ba sed  on  a g lo b a l s im u la tion  m o d e l the 
»W o r ld  M o d e l»  —  w h ich , te cn ica lly  speak in g , is b u ilt  up on  a sp ecia l tech n iq u e  
o f  system  analysis, p resen ted  in  W o r ld  D y n a m ic s  (J. F orrester , 1971).'

T h e  d iscu ssion  fo llo w in g  the p u b lica tio n  o f  T h e  L im it s  to  G ro w th  has 
m a in ly  b een  cen tred  on  th e  tech n iq u e  e m p lo y e d  in  th e  con stru ction  o f  the 
»W o r ld  M o d e l» , and has thus b een  o f  a m e th o d o lo g ica l n atu re . It has been  
sh ow n  that th e  tech n iq u e  o f  S y stem  A n a ly s is  is h ig h ly  sen sitive  to  ev en  m in or  
ch a n ges in  th e  m o d e l stru ctu re .

It is th e re fo re  e x tre m e ly  im p orta n t fo r  th e  v a lid ity  o f  the m o d e l

(a) th at a ll re le v a n t fa c to rs  an d  su b fa cto rs  sh ou ld  b e  in clu ded ,
(b) th a t th e ir  in terre la tion s  sh ou ld  b e  co r r e c t ly  fo rm u la ted , and
(c) that th eir  q u a n tita tiv e  v a lu es  sh ou ld  b e  w e ll estim ated .

T h ese  con s id era tion s  are e sp e c ia lly  im p orta n t fo r  the P o p u la t io n  S ector . 
U n fortu n a te ly , th e  v a r iou s  d e m o g ra p h ic  fa c to rs  h a v e  n ot, so far, been  
w ith  s u ffic ie n t  a ccu ra cy  in  th is respect.

T h e research  w o rk  at th e  D e m o g ra p h ic  In stitu te  in  G ö te b o rg  is d irected  
to w a rd s  im p ro v in g  th e  co n stru ctio n  o f  the P o p u la t io n  S e cto r  o f  th e  »W o r ld  
M o d e l»  to  an e x te n t su ch  th at the d e m o g ra p h ic  p rocesses can  b e  rega rded  
as d e scr ib e d  w ith  th e  n ecessary  a ccu ra cy  and as w e ll in  b a la n ce  w ith  o th er  

sectors.
T h is  p a p er  w il l  tak e  u p  som e o f  th e  m ost essen tia l crit ic ism s o f  the 

»W o r ld  M o d e l» , an d  w ill  p resen t som e ideas fo r  its im p ro v e m e n t d e v e lo p e d  

at th e  D e m o g ra p h ic  Institu te.
A t  on e  o f  th e  fir s t  m eetin gs o f  th e  C lu b  o f  R om e, th ose  p resen t cam e 

in  co n ta c t w ith  th e  m eth od s w o rk e d  o u t in  th e  f ie ld  o f  system  an alysis  b y  
P ro fe sso r  Ja y  F orres ter  at th e  M assachusetts In stitu te  o f  T e ch n o lo g y  (M IT ). 
O n e fe lt  p ersu a d ed  that th ese m eth od s w e re  su itab le  fo r  b r in g in g  in creased  
lig h t on  th e  p ro b le m s  o f  »th e  p resen t an d  fu tu re  p red ica m en t o f  m a n k in d ».

A  g ro u p  w a s b u ilt  u p  arou n d  F orres ter  in  o rd e r  to  tak e  u p  th e  essentia l 
fa c to rs  in  a g lo b a l S ystem  A n a lys is . T h e  S y stem  A n a ly s is  is p resen ted  
g ra p h ica lly  b y  m ean s o f  a set o f  b o x e s  an d  c irc le s  lin k e d  b y  a rro w s  w h ich  
in d ica te  v a r io u s  ty p es  o f  con n ection . S u ch  a p ic tu re  is n a tu ra lly  in teresting ,

l This special technique is designated System Analysis in the following pages.

The Population Sector in a Universal Model
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fa scin a tin g  even , fo r  th ose  w h o  are used  to  e m p lo y in g  g ra p h ic  m eth od s to 
illu stra te  con n ection s  an d  re la tion s . H o w e v e r , ev en  the first  p resen ta tion s 
ra ised  d ou b ts  w h e th e r  th is m e th o d  w as p ra ctica b le .

T h e  m e th o d  in v o lv e s  a h igh  d e g re e  o f  ag g reg a tion  o f  the v a r iou s  p h e n o ­
m ena. T h is m ean s that the re la tion s  b e tw e e n  th ese  d iffe r e n t  aggregates 
b e ca m e  a d is torted  re d u ctio n  to  a fe w  d im en sion s o f  th e  v e ry  la rg e  q u a n ­
tity  o f  re la tion s that w o u ld  b e  fo u n d  in  a d iffe re n t ia te d  m o d e l w ith  all 
essentia l su b fa cto rs  and variab les .

W h e re  q u a n tifica tio n  is co n cern ed , d iff icu lt ie s  arise  h o w e v e r  on e  p ro ­
ceeds. A  h ig h ly  d iffe re n t ia te d  m o d e l w ith  m a n y  fa c to rs  req u ires  an e n o r ­
m ou s am ou n t o f  re la tion s  and equ ation s, th e  m a jo r ity  o f  w h ich  can n ot be 
q u a n tified , an d  can  o fte n  b e  b a re ly  qu essed  at. A  seriou s p o in t is, fu rth er , 
that it is easy  to  b e  g u ilty  o f  s o -c a lle d  fa lse  co rre la tio n s  w h e n  p ro je c t in g  
d o w n  to  tw o  o r  th ree  v a r ia b le s  th e  re la tion s  th at e x is t  in  n -d im en sion a l 
space. It m a y  be  seen, too , fr o m  th e  rep orts  that a p p eared  la ter, that these 
p a rticu la r  ty p e s  o f  e r ro r  w e re  a ctu a lly  com m itted . In  so  do in g , on e  can 
ev e n  at tim es g et the w ro n g  sign  fo r  th e  re la tion s  that p a rt ly  su p p ort the 
w h o le  m od el.

T h e  fir s t  W o r ld  M o d e l w o rk e d  ou t b y  F orres ter  an d  th e  g ro u p  arou n d  
h im  has b een  fo l lo w e d  b y  sev era l o th ers w ith  D en n is M e a d o w s as p r o je c t  
lea d er. T h e  n u m b e r  o f  fa c to rs  in clu d e d  has in creased , as has the n u m ber 
o f  re la tion s  an d  fe e d b a ck s . T h e  v a r iou s  sectors in to  w h ich  it sh ou ld  be 
p o ss ib le  sch e m a tica lly  to  d iv id e  the m o d e l are, o f  cou rse , u n e q u a lly  d e v e l­
o p e d  an d  d iffe re n tia te d .

A s  m en tion ed  earlier , S y stem  A n a ly s is  is e x tre m e ly  sen sitive  to  changes. 
T h is  m ean s th at th e  ab sen ce  o f  certa in  essen tia l fa c to rs  o r  re la tion s  and 
feed b a ck s , o r  th e  p resen ce  o f  d e fic ie n c ie s  an d  e rrors  in  q u a n tifica tio n  o f  the 
re la tion s  re fe rre d  to, has a v e r y  p o w e r fu l e f fe c t  on  th e  w h o le  system .

A n  e x a m p le  o f  th is m a y  b e  seen  in  a stu d y  b y  th e  S h e ll g ro u p  in  H o l­
la n d  (D r. H. de V ries). In  th e  M IT  m od els , n o  e x p ression s  are in clu d ed  
fo r  v a lu a tion s  and p r ice  m ech an ism s. O n e th e re b y  a rr ives  at th e  absu rd  
situ ation  th at n o n -re n e w a b le  resou rces , f o r  in stan ce  som e m eta l o r  other, 
c o u ld  b e  c o m p le te ly  exh au sted . In actu a l fact, th is w o u ld  n a tu ra lly  n e v e r  
o ccu r . L o n g  b e fo r e  th is s itu ation  is reach ed , e f fo r ts  are m ade, u n d er  the 
in flu e n ce  o f  p r ice  ch a n ges and so  on , e ith er  to  f in d  su bstitu te  m a teria l or  
to  try  a ltern a tiv e  te ch n iq u es  and m eth od s, o r  to  m a k e  use o f  re cy c lin g  fo r  
r e co v e ry  o f  m ateria ls, o r  f in a lly  to  d a m p  d o w n  the con su m p tion  o f  g o o d s  
qu ite  s im p ly  b y  an in crease  in  th rift.

B y  settin g  in  a co u p le  o f  fe e d b a ck s  w h ich  can  ex p ress  th is m ech an ism  
in  a s im p le  w a y , it w o u ld  b e  possib le , w h ile  m a in ta in in g  th e  S ystem  A n a ­
ly s is  m eth od , to  sh o w  that these ad d ition s  h ad  ra d ica lly  ch a n g ed  th e  w h o le  
p ic tu re  o f  th e  d y n a m ic  co u rse  o f  ev en ts  in  th e  fu tu re . T h ere  is th e re fo re  
reason  fo r  assertin g  th e  fo llo w in g : E v en  i f  th e  m o d e l is as rea lis tic  as



15

p ossib le  on  in d iv id u a l p o in ts  an d  is con s id e re d  a ccep ta b le , th ere  w il l  n on e  
th e  less b e  fo u n d  con s id e ra b le  risks o f  e r ro r  and d ev ia tion .

In  th e  fir s t  p resen ta tion s b y  F orres ter  an d  M ead ow s, p o p u la tio n  w as 
g iv e n  o n ly  ru d im e n ta ry  treatm en t. T h ere  w as a  b lo ck , ca lle d  »p o p u la t io n » , 
w ith  an en tran ce , b irth s , an d  an ex it, deaths. In  p ra ctice  th is m ea n t that 
th e  o n ly  m ea su rem en ts u sed  w e re  th e  cru d e  b ir th  and death  rates p e r  1000 
in habitan ts. D u rin g  »n o rm a l»  co n d itio n s  an d  s lo w ly  o c cu rr in g  ch a n ges these 
m easu res can, o f  cou rse , b e  em p lo y e d , b u t in  the m o re  d iv e rg e n t o r  ex tre m e  
c ircu m sta n ces  w h ich  S ystem s A n a ly s is  h a d  w a n te d  to  m a k e  c le a r  th e  m eas­
u res in  q u estion  are d e c id e d ly  u n sa tis fa ctory  and g iv e  m islea d in g  results.

It sh ou ld  fu rth e r  b e  o b s e rv e d  th at th e  a llo ca tion  o f  startin g  v a lu es  to  
th ese m ea su res is in con sisten t. T h e  cru d e  b ir th  and d eath  rates w e re  set 
at 4.0 %  an d  2.8 °/o re sp e ctiv e ly . T h ese  v a lu es  co rre sp o n d  to  th e  ob serv ed  
a v era g e  y e a r ly  v a lu es  fo r  the w o r ld  d u rin g  the p e r io d  1900— 1970 —  w ith  
a p o p u la tio n  g ro w th  o f  1.2 °/o. T h e y  w e re  th en  k e p t con stan t d u rin g  the 
w h o le  p r o je c t io n  w h ich  started  in  1900, b u t w e re  m o d ifie d  to  rep resen t the 
in flu e n ce  o f  th e  fo u r  fa c to rs : p o llu tion , c ro w d in g , fo o d  su p p ly  an d  m a teria l 
stan dard  o f  liv in g .

T h e  m o d e l is so con stru cted , h o w e v e r , th at i f  th e  fa c to rs  in  th e  m od e l 
in d ica ted  a b o v e  assum e v a lu es  co rre sp o n d in g  to  th e  o b se rv e d  con d ition s  
in  th e  y e a r  1970, th e  b irth  an d  dea th  rates are  n o t m o d ifie d . I f  on e  then  
con s id ers on  th e  on e  side th e  o u tco m e  o f  th e  m o d e l f o r  1970 in  p articu lar, 
w h ich , on  co n d itio n  th at th e  m o d e l has co r r e c t ly  d e term in ed  th e  v a lu es  o f  
p o llu tion , c ro w d in g , fo o d  su p p ly  an d  m a teria l stan dard  o f  liv in g , has an 
av era g e  p o p u la tio n  g ro w th  o f  1.2 %>, an d  on  the o th er  sid e  the o b serv ed  
p op u la tio n  g ro w th  fo r  1970, w h ich  w a s 2 °/o, th is m eans that th e  m o d e l has 
a seriou s sk ew n ess at th e  start.

L a ter  v e rs io n s  o f  th e  »W o r ld  M o d e l» , h o w e v e r , h a v e  u n d e rg o n e  ch an ges 
at a n u m b e r  o f  po in ts , an d  th e  a b o v e  cr it ica l rem ark s h a v e  los t th e ir  re le ­
v a n cy  in  a cco rd a n ce  w ith  th e  changes.

In v ie w  o f  a fu rth e r  d e v e lo p m e n t o f  th e  m od el, th e  fo l lo w in g  con d ition s  
h a v e  b e e n  a d op ted  as req u irem en ts  fo r  w h a t w o u ld  seem  to  b e  an a cce p t­
a b le  p o p u la tio n  m o d e l as p a rt o f  a u n iv ersa l d y n a m ic  m od el.

(1) T h e  p o p u la tio n  sh ou ld  b e  d is tr ib u ted  b y  se x  and 5 -y e a r  age grou p s. 
H en ce , th e  d e v e lo p m e n t o v e r  tim e  w ill  b e  in  steps o f  5 -y e a r  period s .

(2) M o rta lity  is g iven , in  a f ir s t  ap proa ch , b y  a g e -sp e c ific  m o rta lity  rates, 
5m x . In  a secon d  v e rs io n  m o rb id ity  is in trod u ced , fr o m  w h ich  m o rta lity  
is d e r iv e d  as b e in g  th e  le th a l p a rt o f  m o rb id ity . S p e c ifica tio n  b y  se x  is 
th en  also  in clu ded .

(3) In  th e  f ir s t  ap proa ch , fe r t ility  is g iv e n  b y  a g e -sp e c ific  fe r t ility  rates, 
5f x. In  th e  secon d  v ers ion , fe r t ility  is e x p ressed  as the u ltim ate  e f fe c t  o f  
a g e -sp e c ific  n u p tia lity  rates, 5n x, a g e -sp e c ific  n a tu ra l fe r t ility  rates, 5f x, and 
a g e -sp e c ific  b irth  co n tro l rates, 5cx.
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(4) T h e  v ita l rates in  (2) an d  (3) are  in flu e n ce d  b y  a n u m b e r  o f  m o d i­
fy in g  » fa c to r s » . T h is  is assu m ed  to  b e  e x p re ss ib le  th rou g h  »m o d ify in g  re la ­
tion s».

(5) T h e  se x -a g e -s p e c if ic  ra tes o f  m o r b id ity  (acute, ch ron ic , le th a l) m a k e  
it p o ss ib le  to  re d u ce  th e  to ta l p o p u la tio n  b y  se x  and age  to  a se x -a g e  d is­
tr ib u tion  o f  th e  p o ten tia l la b o u r  fo r ce .

(6) T h e  p o ten tia l la b o u r  fo r ce , ob ta in e d  th ro u g h  (1) an d  (5), is su p p le ­
m e n te d  b y  the in tro d u ctio n  o f  ed u ca tion  as a n e w  fa c to r . T h is  is d on e 
p r im a r ily  th ro u g h  a set o f  assu m p tion s a b ou t th e  n u m b er  o f  sch o o l-y e a rs  
a tten d ed  in  d if fe r e n t  a g e -p e r io d  grou p s.

(7) A  d iv is io n  o f  th e  w o r ld  in to  reg ion s  th at are  h o m o g e n e o u s  fr o m  
d e m o g ra p h ic  aspects.

(8) S e x -a g e  d iffe re n t ia te d  m ig ra tion  f lo w s  b e tw e e n  the reg ion s  p r i­
m a rily  d e p e n d in g  o n  im b a la n ces  in  th e  la b o u r  fo r c e  situ ation .

(9) A  fu r th e r  fa c to r  to  b e  co n s id e re d  is th e  p ro p o rt io n  o f  w o m e n  
b e lo n g in g  to  th e  a ctiv e  la b o u r  fo rce .

(10) F in a lly , th e  con su m p tion  o f  g o o d s  an d  se rv ice s  m a y  b e  con s id ered  
as e x p re ss ib le  in  a g e -sp e c ific  rates an d  n u m bers.

In  o rd e r  to  b e  a b le  to  ex p ress  th e  in flu e n ce  o f  n o n -d e m o g ra p h ic  
fa c to rs  on  d e m o g ra p h ic  fa c to rs  in  a rea listic , con sisten t an d  u n co n tra d ic to ry  
w a y , it  is n ecessa ry  to  h a v e  co n ce n tra te d  m ea su res o f  th e  la tter . T h e 
te ch n iq u e  e m p lo y e d  is b a sed  on  th e  assu m ption  that these v a r ia b les  can  b e

R ela tion s  b e tw e e n  in flu e n c in g  n o n -d e m o g ra p h ic  fa c to rs  an d  p op u la tion
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d e scr ib e d  th ro u g h  v e r y  fe w  p a ra m eters o r  in d ica tors . H o w e v e r , the tech n ica l 
deta ils  are  e x c lu d e d  in  th is rep ort, b u t th e y  can  b e  stu d ied  in  a p a per,
H. H y ren iu s : »The  P o p u la t io n  S e c to r  in  a G lo b a l D y n a m ic  M o d e l» ,  p resen ted  
at the IU S S P  C o n fe re n ce  in  L iè g e  1973.

A  g ra p h ica l illu stra tion  o f  th e  to ta l p ro ce d u re  fo r  the p o p u la tio n  sector  
is sh o w n  on  th e  a d ja cen t page.
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