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A b s t r a c t  

The paper  p r e s e n t s  a  d e t e r m i n i s t i c  s i m u l a t i o n  o f  c a r e e r  e x p e r i e n c e  i n  

t h e  Amer ican u n i v e r s i t y  l a b o u r  f o r c e .  The model i s  used t o  i n v e s t i g a t e  t h e  

d i f f e r e n c e  i n  c a r e e r  e x ~ e r i e n c e  f o r  e n t r a n t s  t o  t h e  p r o f e s s i o n  i n  t h e  y e a r s  

f rom 1962 t o  1978, t a k i n g  i n t o  accoun t  t h e  s i z e ,  s t r u c t u r e  and age d i s t r i b u t i o n  

o f  t h e  p r o f e s s i o n ,  as w l ? l l  as  t h e  r e l a t i v e  a b i l i t y  o f  e n t r a n t s .  An i n v e s t i g a -  

t i o n  i s  a l s o  made o f  t h ~ ?  e f f e c t s  of v a r i o u s  r e t i r e m e n t  p o l i c i e s .  

The r e s u l t s  o f  t h e  s t u d y  show t h a t  t h e r e  w i l l  be a  c o n s i d e r a b l e  d i f f e r e n c e  

i n  c a r e e r  advancement f o r  peop le  s t a r t i n g  d u r i n g  t h i s  t i m e  p e r i o d .  The average 

person e n t e r i n g  t h e  pro. 'ession i n  t h e  e a r l y  1960s can i n  g e n e r a l  e x p e c t  t o  r e a c h  

t h e  r a n k  of a s s o c i a t e  PI-ofessor r o u g h l y  5 y e a r s  e a r l i e r  t h a n  h i s  c o l l e a g u e  

e n t e r i n g  10 y e a r s  l a t e r  The r e s u l t s  a l s o  show t h e  c l e a r  and s u b s t a n t i a l  r o l e  

of a b i l i t y  i n  d e t e r m i n i r i c  t h e  c a r e e r  p r o f i l e .  1970s e n t r a n t s  o f  h i g h  a b i l i t y  

s t a r t  t h e i r  c a r e e r s  w i t t i  c o n s i d e r a b l e  d e l a y ,  b u t  a f t e r  23 y e a r s  e x p e r i e n c e  t h e y  

a r e  r e l a t i v e l y  l e s s  d e l i ~ y e d ,  r e a c h i n g  a  f u l l  p r o f e s s o r s h i p  o n l y  2 ye2.s l a t e r  

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

An i n v e s t i g a t i o n  of r e t i r e m e n t  ? o l  i c i e s ,  b o t h  t o  p r o l o n g  w o r k i n g  1  i f e  and 

t o  s h o r t e n  i t ,  shows t h z t  p e o p l e  i n  t h e  p r o f e s s i o n  i n  t h e i r  f i r s t  t w e n t y  ot- 

t h i r t y  y e a r s  have l i t t l e  t o  f e a r  o r  9 a i n  f rom such p o l i c i e s .  The e f f e c t  j n  

e i t h e r  case i s  o f  v e r y  s m a l l  magn i tude  and i s  f a r  ou twe ighed  by  t h e  tempora l  

e f f e c t s ,  themselves  t h e  r e s u l t  of g row th  p o l i c i e s  and t h e  age d i s t r i b u t i o n  o f  

t h e  p r o f e s s i o n  members. 



1.  I n t r o d u c t i o n  

As t h e  baby boom o f  t h e  1940s and 1950s moves th rough  t h e  i n s t i t u t i o n s  o f  

ou r  s o c i e t y ,  i t  leaves  i t s  mark. The r i s e  and f a l l  of t h e  r e c o r d  i n d u s t r y  i s  

one example, o t h e r s  a r e  t h e  expansion and subsequent c o n t r a c t i o n  of secondary 

educa t ion  o r  t h e  expans ion o f  m a t e r n i t y  s e r v i c e s  t o  ca re  f o r  t h e  boom b a b i e s '  

bab ies.  The i n v e s t i g a t i o n  of these  demographic and economic processes i s  a  

complex and r e l a t i v e l y  unexplored area, o f t e n  w i t h  an unc lea r  c a u s a l i t y .  

One ma jo r  a rea  i n  h h i c h  l a r g e  cohor ts  w i l l  have t h e i r  e f f e c t  i s  t h e  l a b o u r  

market .  The e f f e c t s  can be measured i n  terms o f  t h e  s a l a r i e s  t h e  boom c o h o r t  

can expect ,  as i n  Welch [u. Th i s  paper, however, l ooks  a t  t h e  l a b o u r  market  

f rom a  s l i g h t l y  d i f f e r e n t  pe rspec t i ve ,  c o n s i d e r i n g  ca reers  from t h e  v i e w p o i n t  of 

i n d i v i d u a l s ,  where a  c a r e e r  i s  t h e  p rog ress i on  th rough  t h e  h i e r a r c h y  o f  a  

p ro fess ion .  

A model i s  used which descr ibes  t h e  c a r e e r  l i f e  c y c l e  o f  an i n d i v i d u a l  w i t h i n  

a  p ro fess ion  i n  which progress th rough  t h e  h i e r a r c h y  i s  determined by t h e  

i n d i v i d u a l ' s  a b i l i t y  as w e l l  as t h e  s i z e ,  age d i s t r i b u t i o n  and h i e r a r c h y  o r  rank 

s t r u c t u r e  of t h e  p ro fess i on .  

A case s tudy  i s  presented,  based on t h e  American academic l abou r  f o r c e ,  

cons ide r i ng  t h e  ca ree rs  of e n t r a n t s  from 1962 t o  1978. The u n i v e r s i t y  t each ing  

p ro fess ion  i s  used here  as an example of t h e  t y p e  of p ro fess ion ,  s u b j e c t  t o  c l e a r  

and s p e c i f i c  demographic e f f ec t s  and i n  which t h e  a b i l i t y  o f  a  member i s  a  

p r i n c i p l e  de te rm inan t  of p rogress .  U n i v e r s i t i e s  expand t o  accommodate l a r g e  

cohor ts .  Th i s  expans ion draws i n  l a r g e r  numbers of teachers .  It i s  t h e  careers  

of these people,  drawn i n t o  t h e  p ro fess ion  t h a t  t h i s  paper i s  l o o k i n g  a t .  

Th is  l i f e  c y c l e  approach c o n t r a s t s  w i t h  t h a t  used by most au tho rs  on manpower 

p lann ing  who adopt  a  v i ew  which l ooks  a t  t h e  prob lem from the  p o i n t  o f  v iew of 

t h e  o r g a n i s a t i o n  r a t h e r  t h a n  t h a t  of t h e  i n d i v i d u a l .  Bartholomew and Forbes [2_7 

i n  s m m a r i s i n g  t h e  work on Kennay, Ray and Morgan show how an age bu lge  i n  



r e c r u i t s  w i l l  a f f e c t ,  o v e r  t i m e ,  t h e  age o f  p r o m o t i o n  i n  a  f i x e d  p r o p o r t i o n  

h i e r a r c h y  o f  j o b s ,  o r  t h e  p r o p o r t i o n  promoted f o r  a  f i x e d  a g e - a t - p r o m o t i o n  

system, b u t  t h e s e  r e s u l t s  s t i l l  appear as o r g a n i s a t i o n a l  agg rega tes ,  n o t  i n d i v i -  

dua l  l i f e  h i s t o r i e s ;  t h e y  a l s o  t a k e  no accoun t  of a b i l i t y .  

The goa l  i n  t h i s  p3per  i s  t o  l o o k  a t  3 i s s u e s  connected w i t h  c a r e e r  l i f e  

c y c l e s  o f  u n i v e r s i t y  t e a c h e r s .  The f i r s t  i s  t h a t  of i n t e r - t e m p o r a l  i n e q u a l i t y  

of c a r e e r s ,  how p e o p l e  e n t e r i n g  t h e  p r o f e s s i o n  a t  d i f f e r e n t  t i m e s  w i l l  e x p e r i e n c e  

d i f f e r e n t  c a r e e r  p r o f i l ( ? s .  

The second i s s u e  i s  t h e  r o l e  of a b i l i t y  i n  d e t e r m i n i n g  t h e  shape of a  

c a r e e r ,  and how e x a c t l y  a b i l i t y  i s  t o  be d e f i n e d .  The t h i r d  i s s u e  i s  t h e  e f f e c t  

of r e t i r e m e n t  p o l i c i e s  on younger  members of t h e  p r o f e s s i o n .  

I n  S e c t i o n  2 t h e  model of A r t h u r  [u i s  p r e s e n t e d .  I n  S e c t i o n  3 t h e  d a t a  

used i s  d e s c r i b e d  and S ~ x t i o n  4 c o n t a i n s  t h e  r e s u l t s .  

2 .  The Node1 

A r t h u r ' s  model f l l ,  used he re ,  c o n s i d e r s  t h e  c a r e e r  p a t h  of an i n d i v i d u a l  

as b e i n g  d e t e r m i n e d  by .two separa te  mechanisms: 

( a )  t h e  s i z e  and , ; t r u c t u r e  of t h e  p r o f e s s i o n ,  and 

( b )  t h e  number o f  p e o p l e  w i t h i n  t h e  p r o f e s s i o n  who a r e  c o n s i d e r e d  t o  be 

s u p e r i o r  t o  t h e  i n d i v i d u a l  by t h e  mechanism wh ich  a s s i g n s  j o b s  

( i  . e .  t h e  p o s i t i o n  w i t h i n  a  r a n k i n g  o f  a l l  members o f  t h e  p r o f e s s i o n ) .  

By e v a l u t t i n g  ( b )  and f i t t i n g  i t  t o  ( a ) ,  b o t h  o v e r  t i m e ,  i t  i s  p o s s i b l e  t o  

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

A  s i m p l e  t h e o r e t i c a l  model ,  u s i n g  t h e  concep ts  o u t l i n e d  above, m i g h t  t a k e  

t h e  f o l l o w i n g  form. I n  t h i s  s i m p l e  model t h e  r a n k i n g  i s  assumed t o  be done 

s i m p l y  by age. O l d e r  p e o p l e  a r e  a lways s e n i o r .  

(A )  P o s i t i o n s  

A t  t i m e  t t h e  n u r b e r  o f  p o s i t i o n s  above l e v e l  a i n  t h e  h i e r a r c h y  i s  M ( a , t ) ,  

g i v e n  by t h e  i n t e g r a l  from a t o  s ( t h e  h i g h e s t  p o s i t i o n )  of rn (s , t ) ,  where m ( s , t ) ,  



i s  the  number of jobs a t  level  s a t  time t .  Thus 

a 

( B )  People 

The career of pers 3n R ,  born i n  year tR i s  under inves t iga t ion .  The 

number of people above X i n  the ranking a t  time t i s  N ( t ) ,  given by 

R 

L ( x )  = number of e i t r a n t s  t o  the profession born in  year x .  

p ( x , t )  = probabi l i ty  t h a t  en t ran t  born in year x survives t o  year t .  

(Using t-90 as the lower l im i t  implies only t ha t  the maximum age of a 

person in  the proFession i s  90.) 

The position of tt-I? person, R ,  a t  time t i s  then given by the accounting 

i den t i t y  

M ( c l , t )  E N ( t )  ( 3 )  

This says t ha t  a l l  people   referred t o  R a r e  in posit ions above !?. I n  

t h i s  case these people @)re  a l l  those older  than R .  The level occupied by R 

i s  therefore  the a t h a t  s a t i s f i e d  the i d e n t i t y .  

k i t h  such a model each en t ran t  will s t a r t  a t  the bottom and eventually react 

the top,  assuming he s t a r t s  a t  the  youngest age possible and survives t o  the end. 

With a s l i g h t  change t o  t h i s  simple formulation the ranking f a c t o r  could be 

changed from age t o  time-in o r  experience. 

A sophis t ica t ion c l ea r l y  needed i s  t o  take account of the real nature of 

the  world, in which f ac to r s  o ther  than age determine careers .  To implement 

t h i s  i t  i s  necessary t o  add some dimension o ther  than age i n  evaluating the 

ranking of people. For the  work reported here one other  var iable  i s  used, and 

referred t o  as 'non age f a c t o r s ' ,  or N A F .  I f  one wishes t o  give i t  a  more 

common name one could say ' a b i l i t y ' ,  b u t  t h i s  word might have too strong connota- 

t i ons  fo r  the ra ther  nebulous variable we need. 



What NAF i s  i n t ended  t o  r ep resen t  i s  a  s e t  o f  c h a r a c t e r i s t i c s  of an 

i n d i v i d u a l  which a re  n o t  changing over  t ime,  and wh ich  a f f e c t  h i s  p o s i t i o n  i n  

t h e  r ank ing  o f  i n d i v i d u a l s .  F o r  example, i n  t h e  academic system such non age 

f a c t o r s  w i l l  i n c l u d e  i n t e l l e c t u a l  a b i l i t y  and i n g e n u i t y  as w e l l  as good looks ,  

paper-pub1 i s h i  ng ab i  1  i t:y and t h e  u n i  v e r s i  t y  f r o m  whi ch one graduated.  Th is  NAF 

measure i s  in tended  t o  c a p t u r e  a l l  these aspec ts .  

By s e t t i n g  up an i so -p re fe rence  schedule i t  i s  p o s s i b l e  t o  r ep resen t  t h e  

o r g a n i s a t i o n ' s  trade-of-,', i n  f i l l i n g  jobs,  between age and t h e  NAF measure. If 

persons A and B  i n  Figui-e 1  a r e  cons idered by t h e  o r g a n i s a t i o n  t o  be e q u a l l y  

p laced  i n  t h e  o rgan i sa t . ' ona l  r a n k i n g ,  then we cons ide r  t h a t  t hey  l i e  on t he  same 

iso -p re fe rence  curve.  

Furthermore, if we assume a  s e t  o f  i so -p re fe rence  curves w i t h  t h e  general  

shape shorn i n  F i g u r e  2 ,  and rep resen t  t h e  t i m e  pa ths  of persons A  and B by 

h o r i z o n t a l  vec to r s ,  t h e n  i t  i s  p o s s i b l e  f o r  person A  t o  make a  g r e a t e r  g a i n  i n  

t h e  r a n k i n g  ove r  a p e r i o d  h  t han  h i s  co l league  B who has l owe r  NAF. Indeed by 

s h i f t i n g  A 's  pa th  a  l i t t l e  t o  t h e  l e f t  i t  i s ,  p o s s i b l e  f o r  h im t o  s t a r t  o u t  

beh ind B and f i n i s h  i n  i r r o n t  of  B i n  t h e  r ank ing .  Th i s  i s  an exarriple of  a  

youuger man ove r t ak i ng  an o l d e r  one. 

I f  we cons ider  a  t h i r d  dimension t o  F i g u r e  2, showing t h e  d e n s i t y  o f  people 

a t  g i v e n  (age, NAF) p o i n t s ,  then  i t  i s  p o s s i b l e  t o  t r a n s l a t e  t h i s  i n t o  an i n t e g r a l  

equa t i on  t o  rep lace  equa t i on  ( 2 ) .  

I f  person R has NAF iR t h e n  a t  t ime  f he w i l l  1  i e  on some i so -p re fe rence  

curve which we can rep resen t  by  t h e  f unc t i on  

i = !J ( t , f , iR )  (4) 

The number o f  people p r e f e r r e d  t o  R a t  t ime  t , N ( t ) , a r e  those  t h a t  l i e  t o  t h e  

r i g h t  and above t he  curve  de f ined  by ( 4 ) .  N ( t )  i s  then  g i v e n  by t h e  double 

i n t e g r a l  . 



Figure I : An Iso-preference curve 

NAF 

b 

AGE 



F i g u r e  2 : E f f e c t  o f  t i m e  passing on r e l a t i v e  p o s i t i o n  
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rn = h i g h e s t  NAF p o s s i b l e .  

Data has been f i t t e d  t o  t h i s  v e r s i o n  o f  t h e  model, a l l o w i n g  age and NAF's 

t o  d e t e r m i n e  r a n k  p o s i t i o n .  

3. Da ta  

The d a t a  used f o r  . t h i s  model a r e  t a k e n  frorr! C a r t t e r  [3]. The d a t a  he 

p r e s e n t s  a r e  i n  t h e  c o n t e x t  of h i s  own s t u d y ,  w h i c h  c o n c e n t r a t e d  p r i n c i p a l l y  on  

demand f o r  g r a d u a t i n g  Ph.Ds. The f i g u r e s  a r e  n o t  a lways i n  t h e  most  a p p r o p r i a t e  

f o r m  f o r  t h e  model used h e r e .  

The d a t a  r e q u i r e d  .:o r u n  t h e  model a r e  as f o l l o w s :  

(A)  Data  on s i z e  ,3nd s t r u c t u r e  o f  t h e  Amer ican academic employment s e c t o r  

o v e r  t i m e  . 
C a r t t e r  [g g i v e s  ,3c tua l  d a t a  on t h e  s i z e  o f  t h e  s e c t o r  f o r  1962 t o  1972, 

and p r o j e c t i o n s  f o r  197.3 t o  1990. The f i g u r e s  he p r e s e n t s  a r e  a l r e a d y  processed 

t o  r e o r e s e n t  f u l l - t i m e  ~ ? a u i v a l e n t  s t a f f .  See T a b l e  2. 

F o r  s t r u c t u r e ,  t h e  f i g u r e s  used a r e  t h e  p r o p o r t i o n  of t h e  p r o f e s s i o n  i n  t h e  

f o u r  g rades  i n  1972, see T a b l e  1 .  

( B )  Data on m o r t a l i t y  and r e t i r e m e n t  p a t t e r n s .  

C a r t t e r ' s  f i g u r e s  a r e  shown i n  T a b l e  3, t o g e t h e r  w i t h  a  comparable s e t  o f  

p u r e  m o r t a l i t y  f i g u r e s .  

( C )  Data on t h e  ages o f  new e n t r a n t s  t o  t h e  p r o f e s s i o n .  

These w i l l  n a t u r a l l y  change f rom y e a r  t o  y e a r  w i t h  marke t  c o n d i t i o n s  e t c .  

The f i g u r e s  used a r e  shown i n  T a b l e  3. 

(D) An e s t i m a t e  o f  t h e  i s o - p r e f e r e n c e  schedu le .  

T h i s  i s  a  more complex prob lem.  The s t a r t i n g  p o i n t  i s  T a b l e  4 .  From 

t h i s  t a b l e  t h e  c u m u l a t i v e  pe rcen tages  w i t h i n  age groups a r e  computed f o r  each 

o f  t h e  4 grades,  T a b l e  5. 

T h i s  i n f o r m a t i o n  can be p l o t t e d  i n  a  g r a p h i c a l  f o r m  as i n  F i g u r e  3.  I n  

F i g u r e  3  t h e  v e r t i c a l  a x i s  on t h e  l e f t  i s  l a b e l l e d  as c u m u l a t i v e  p e r c e n t ,  and 

t h e  f i g u r e  i s  seen t o  r e p r e s e n t  t h e  d a t a  o f  Tab les  4 and 5. 



TABLE 1 
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Rank structure (1972) 

- .  
?.:-=e :f academic labour force (@0Ots) 

... : t u 2 l Proiecte? 

:;otes: ( 1 )  ( -11  fI;.~res froc Cartter r37. 
!L) Prc:~-zel figures c z  the b a s i s  of 17: :  incrc:.entsl fac~lr:: rztlc. 

Z above 

0.0 

31.5 

61.5 

92.1 

F u l l  
Professor 

Associate 
Professor 

Assis tent 
Professor 

Instructor 

Number 
I 

121,065 

115,005 

117,705 

30,220 

383,995 
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Q) al 
rn u4 
d . n 

Z J  z 
3 a l e  
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TABLE 4 

Age, r a n k ,  and t e n u r e  d i s t r i b u t i o n  o f  f a c u l t y ,  1972 

rocu l ly  IOIOI  Pro/rssor pro/rrsor pro/rssor or orher u ~ i / h  frnurr  

Agr group Numbrr  Percrnl Nurnbrr Pcrcrnl N u m b r r  Pr rcrn l  Nurnbrr Percrnl N u m b r r  Prrcenl  Numbrr  Pe~cenf  

30 ond undrr 27.650 7.2 130 0.1 1,350 1.2 ' 16.800 14.3 9.370 31.0 5,045 2.2 

z: 68.355 17.8 1.155 1.0 17.445 15.2 41.145 34.9 8.610 28.5 25.760 9.7 

65.665 17.1 8.315 7.0 29.275 25.4 24.350 20.7 3.730 123 42.785 16.1 

4 1 4 5  62.590 16 3 20.215 16.7 26.250 22.8 13.540 11.5 2.585 8.5 49,690 18.7 

46-50 53,760 14.0 36,175 21.6 16.220 14.1 9.015 7.7 2.345 7.8 46.240 17.4 . .. 
51 -55 44.930 11.7 75,605 21.1 12.055 10.5 5.820 4.9 1.445 4.8 40.125 15.1 

56 60 31.870 8 3  19.300 159  7.175 6.2 4.210 3 6  1.185 3.9 28.700 10.8 

Source:  Taken from Cart zer  D7. 



TABLE 5 

Cumulative rank distribution of faculty, by age group 

Age 

Group 

- 30 

31-35 

36-40 

4 1-45 

46-50 

5 1-55 

56-60 

6 1-65 

Full Associate Assistant 
Instructor 

Professor Professor Professor 

0.00 0.05 0.66 1.00 

0.08 0.27 0.87 1 .OO 

0.13 0.57 0.94 1 .OO 

0.32 0.74 0.96 1 .OO 

0.49 0.79 0.96 1.00 
-- 

0.57 0.84 0.97 1 .OO 

0.61 0.83 0.96 1 .OO 
-- ---- 

0.67 0.86 0.97 1 .OO - 
0.76 0.98 0.96 1 .OO 

------ I 



F i g u r e  3 : Percentage o f  age group above g i v e n  l e v e l s ,  I972 



F i g u r e  3 i s  i n  f a c t  a  CAMMERA d iagram p . 0 ,  a  method of p r e s e n t i n g  a  snap- 

s h o t  o f  t h e  grade-age d i s t r i b u t i o n .  Bar tho lomew & Forbes 1 3  make use o f  such 

a  d iagram t o  i d e n t i f y  s t reams o f  employees w i t h i n  an o r g a n i s a t i o n ,  s u b j e c t  t o  

some assumpt ions  of  s t a t i o n a r i t y .  

The d iag ram can be used t o  p r e d i c t  if i t  i s  i n t e r p r e t e d  as a  grade-age 

b l u e p r i n t  f o r  t h e  p r o f e s s i o n  f o r  a l l  t i m e ,  b u t  t h i s ,  as  Bartholomew and Forbes 

admi t ,  i s  t o o  s t r o n g  an assumpt ion .  The model o f  A r t h u r  (-7 used h e r e  t a k e s  

t h e  CAMMERA d iag ram one s t a g e  f u r t h e r .  Though i t  i s  a  s t r o n g  assumpt ion  t o  use 

t h e  d iag ram as a  grade-age b l u e p r i n t  f o r  t h e  p r o f e s s i o n ,  i t  i s  much l e s s  

r e s t r i c t i v e  t o  use i t  a; an e s t i m a t e  of  t h e  p r e f e r e n c e  system used by  t h e  

o r g a n i s a t i o n  under  c o n s i d e r a t i o n .  

The s t e p  f u n c t i o n  between, say ,  a s s i s t a n t  and a s s o c i a t e  p r o f e s s o r  can be 

t h o u g h t  o f  as n o t  o n l y  - e p r e s e n t i n g  t h e  a c t u a l  boundary  between t h e  two g rades  

i n  1972, b u t  a l s o  as r e p r e s e n t i n g  one o f  t h e  i s o - p r e f e r e n c e  cu rves  of t h e  

i n s t i t u t i o n a l  mechanism,; w h i c h  d e t e r m i n e  c a r e e r s  i n  American u n i v e r s i t i e s .  The 

c u r v e  r e p r e s e n t s  t h e  t r (3de -o f f  between age and non-age f a c t o r s .  

S ince  t h i s  model i; d e t e r m i n i s t i c ,  and s i n c e  i t  f o l l o w s  one i n d i v i d u a l  

t h r o u g h  h i s  c a r e e r ,  h i s  NAF measure i s  an i n p u t  pa ramete r .  F u r t h e r ,  i f  we 

a lways e x p r e s s  NAF's as a  p o s i t i o n  i n  a  r a n k i n g ,  i . e .  as t h e  pe rcen tage  o f  

p e o p l e , w i t h i n  h i s  own age group,  above a  p e r s o n  under  c o n s i d e r a t i o n ,  t h e n  t h e  

e x a c t  d i s t r i b u t i o n  need n e v e r  be c o n s i d e r e d .  

To d e s c r i b e  an i n d i v i d u a l  as a  20% p e r s o n  i m p l i e s  t h a t  20'. o f  h i s  p e e r s  

a r e  c o n s i d e r e d  t o  be b e t t e r  endowed w i t h  NAF t h a n  he i s ,  r e g a r d l e s s  of t h e  d i s -  

t r i b u t i o n  o f  NAF. The o n l y  assumpt ion  i s  t h a t  NAF i s  s S m i l a r l y  d i s t r i b u t e d  i n  

a l l  age groups a t  a l l  t i m e s  cons ide red .  

W i t h i n  t h e  computer  model we need more t h a n  t h e  t h r e e  i s o - p r e f e r e n c e  c u r v e s  

shown i n  F i g u r e  3 and an age s c a l e  f i n e r  t h a n  5 - y e a r  age g roups .  The p rocedure  

f o l l o v i e d  i s :  



( i )  Bumps a r e  removed f rom t h e  curves i n  F i g u r e  3. I n  f a c t  o n l y  

s l i g h t  bumps a re  p resen t .  

( i i )  The curves a r e  smoothed, p iecewise  l i n e a r  m i d p o i n t  t o  p o i n t ,  t o  

a l l o w  a  d i f f e r e n t  percentage above f o r  each y e a r  age group.  

( i i i )  A  schedule o f  l i n e s  i s  cons idered  t o  e x i s t  between t h e  l i n e s  on 

t h e  f i g u r e s ,  l y i n g  always p r o p o r t i o n a t e l y  w i t h i n  t h e  v e r t i c a l  gap. 

'The model r e q u i r e s ,  f o r  each yea r ,  an age d i s t r i b u t i o n  of  peop le  i n  t h e  

p r o f e s s i o n  ( i  .e. a  d e n s i t y  of people on F i g u r e  1  o r  2 ) .  W i t h  t h i s  i n f o r m a t i o n  

and t h e  (age, NAF) poinl: o f  t h e  person under i n v e s t i g a t i o n ,  i t  i s  p o s s i b l e  t o  

e v a l u a t e  t h e  number of people  above i n  t h e  r ank ing .  

S ince t h e  age d i s t r i b u t i o n  i s  t h e  key t o  t h i s  process, t h e  e v a l u a t i o n  o f  

t h e  number o f  persons ill f r o n t  of R i s  preceded by a  s imp le  demographic model 

which c a l c u l a t e s  t h e  age d i s t r i b u t i o n  f o r  t h e  yea r .  

F o r  yea r  t i n  age group a, t h e r e  a r e  X t a  persons, where 

p ( x )  = P r o b a b i l i t y  an i n d i v i d u a l  s u r v i v e s  y e a r  x  ( i . e .  does n o t  r e t i r e  

o r  d i e ,  Col .  5 ,  Tab le  3 : ~ .  

Rt  = Number of i n d t v i d u a l s  added t o  t h e  system between year  t - 1  and yea r  t .  

These people  m i g h t  be f o r  replacement of  l e a v e r s  o r  f o r  g rowth .  

q ( a )  = P r o b a b i l i t y  t h a t  a  new e n t r a n t  i s  of age a  (Co l .  2 ,  Tab le  3 ) .  

C a r t t e r  [g pub l i shes  data on t h e  age d i s t r i b u t i o n s  f o r  v a r i o u s  yea rs .  

Table 5 compares h i s  f i g u r e s  w i t h  those f rom t h i s  s imp le  model.  

I n  each yea r  f o r  each age group t h e  i so -p re fe rence  l i n e  occupied by R ,  t h e  

person under cons ide ra t i on ,  w i l l  c ross  a t  some p o i n t  on t h e  cumu la t i ve  percentage 

NAF sca le .  The number p re fe r red  t o  R i n  each age group i s  g i ven  by m u l t i p l y i n g  

t h i s  percentage by t h e  number o f  people  i n  t h a t  age group. 



TABLE 6 

Age distributions 

Age 
Group 

Actual Actual Model Actual Model 
1962 1968 1968 1972 1972 

I 



4. R e s u l t s  

The e f f e c t  of a b i l i t y  on t h e  c a r e e r  

F i g u r e  4  shows t h e  mode l ' s  s i m u l a t e d  c a r e e r  p a t h s  f o r  i n d i v i d u a l s  who 

e n t e r e d  t h e  academic l a t ~ o u r  f o r c e  i n  1962, aged 25-26. I t  shows t h e  p r o j e c t e d  

p a t h s  f o r  i n d i v i d u a l s  20, 50 and 80% of t h e  way down t h e  NAF r a n k i n g .  

The b e s t  i n d i ~ i d u a * ~ ,  (20%) ,  ach ieves a  f u l l  p r o f e s s o r s h i p  i n  1977, a t  age 

40-41, w h i l e  t h e  median i n d i v i d u a l  ach ieves and a s s o c i a t e  p r o f e s s o r s h i p  i n  1974, 

a t  age 38, 8  y e a r s  a f t e r  h i s  c o l l e a g u e  w i t h  h i g h e r  NAF. 

A l s o  shown on t h i s  d iagram, f o r  c o n t r a s t ,  i s  t h e  p a t h  of an i n d i v i d u a l  if 

a l l  p romot ion i s  done by age. N o t i c e  t h e  c l e a r  d i f f e r e n c e s  between t h i s  p a t h  

and t h a t  of t h e  median pe rson  under t h e  NAF scheme. When p romot ion  i s  done on 

t h e  b a s i s  o f  age t h e n  a ' l  peop le  w i l l  s t a r t  a t  t h e  bo t tom of t h e  h i e r a r c h y  and 

r i s e  t o  t h e  t o p ,  s u b j e c t  o n l y  t o  s t a y i n g  a l i v e .  The e f f e c t  of i n c l u d i n g  

a b i l i t y  i n  t h e  promo ti or^ system i s  t o  ' f l a t t e n '  t h e  c a r e e r  o f  a l l  peop le .  

T h i s  graph shows t h e  way i n  which t h i s  model c a p t u r e s  i n  a  p u r e l y  d e t e r n ~ i n i -  

s t i c  way t t e  d i f f e r e n c e ! ;  i n  a b i l i t y  of  i n d i v i d u a l s ,  and how a b i l i t y  de f ines  an 

i n d i v i d u a l  ' s  c a r e e r  t o  ;I s u b s t a n t i a l  e x t e n t .  

The i n t e r - t e m p o r a l  e f f e c t s  on t h e  c a r e e r  

F i g u r e  5 compares t h e  p r e d i c t e d  c a r e e r  p a t h s  of  h i g h  a b i l i t y  i n d i v i d u a l s  

e n t e r i n g  i n  v a r i o u s  y e a r s .  The genera l  t r e n d  i s  t h a t  t h o s e  who s t a r t e d  e a r l i e r  

ach ieved  key h u r d l e s  i n  t h e i r  ca ree rs  a f t e r  l e s s  t i m e ,  b u t  n o t e  t h e  good s t a r t i n g  

p o s i t i o n s  o f  a  1968 e n t r a n t  who d e r i v e s  i n i t i a l  b e n e f i t  f r o m  t h e  ve ry  f a s t  

expans ion o f  t h e  p e r i o d ,  b u t  whose c a r e e r  s lows down when expans ion s tops .  

The d i f f e r e n c e s  i n  t h e  pa ths  m i g h t  be e x p l a i n e d  i n  two  ways. E i t h e r  t h e  

d i f f e r e n c e s  a r e  due t o  t h e  d i f f e r e n t  age p r o f i l e s  i n  t h e  p r o f e s s i o n  faced by t h e  

e n t r a n t s ,  o r  t h e y  a r e  due t o  t h e  d i f f e r e n t  g r o w t h  p r o f i l e s  o f  t h e  p r o f e s s i o n  

faced by t h e  e n t r a n t s .  I n  genera l  t h e  second e x p l a n a t i o n  i s  more p l a u s i b l e .  

Note  from Tab le  6 t h a t  t h e  age s t r u c t u r e s  faced by  1962 and 1972 a r e  b r o a d l y  

s i m i l a r ,  w h i l e  t h e i r  c a r e e r s  a r e  n o t .  N o t i c e  a l s o  t h e  c l o s i n g  of t h e  gap f o r  

a1 1  t h e s e  peop le  as t i m e  passes.  







T a b l e  7 shows t h e  l e n g t h  o f  t i m e  t a k e n  t o  a c h i e v e  an a s s o c i a t e  o r  f u l l  

p r o f e s s o r s h i p  f o r  t h e s e  20 p e r  c e n t  peop le  o v e r  a  range  o f  y e a r s .  The gap f o r  

t h e  a s s o c i a t e s h i p ,  as between t h e  w o r s t  y e a r  of e n t r y  and t h e  b e s t  i s  6 y e a r s ,  

w h i l e  f o r  t h e  f u l l  p r o f e s s o r s h i p  i t  narrows t o  2 y e a r s .  T h i s  demonst ra tes  a  

key  f e a t u r e  o f  t h i s  model .  The peop le  o f  h i g h  a b i l i t y ,  even t h o s e  i n  t h e  

w o r s t  age group,  can e x p e c t  a  f a i r l y  equa l  p o s i t i o n  i n  t h e  h i e r a r c h y  a f t e r  20 

y e a r s .  'Their a b i l i t y  w i l l  h e l p  them t o  o v e r t a k e  any l a r g e  g r o u p s  ahead of them. 

F o r  t h e  median p e o p l e  i n  T a b l e  7 t h e  s i t u a t i o n  i s  n o t  so  good. W i t h o u t  h i g h  

NAF's t h e y  can n o t  o v e r t a k e  o b s t a c l e s  i n  t h e i r  way. A f t e r  t h e  p e r i o d  o f  t i m e  

when t h e  20'1 p e o p l e  a r e  s t a r t i n g  t o  l o s e  t h e i r  i n e q u a l i t y ,  t h e  50% p e o p l e  a r e  

s t i l l  f a c i n g  a  v e r y  w i d e  gap o f  8 y e a r s .  

The e f f e c t  o f  r e t i  remenl: p o l  i c i e s  

The r e t i r e m e n t  p r o t ~ l e m  i s  c u r r e n t l y  o f  c o n s i d e r a b l e  i n t e r e s t  i n  a  number o f  

c o u n t r i e s .  On t h e  one hand, peop le  concerned w i t h  unemployment acd t h e  problems 

o f  new e n t r a n t s  t o  t h e  l a b o u r  f o r c e  l o o k  t o  e a r l i e r  r e t i r e m e n t  as a  p o l i c y .  On 

t h e  o t h e r  hand, p a r t i c u l a r l y  i n  t h e  U . S . A . ,  a  movement t o  p r o l o n g  t h e  w o r k i n g  

l i f e  i s  g a i n i n g  g round ,  even f i n d i n g  i t s  way i n t o  t h e  l aw .  

The model shows t h e t  t h e  e f f e c t  o f  t hese  p o l i c i e s  on t h e  f i r s t  20 y e a r s  o f  

w o r k i n g  l i f e  i s  v e r y  s m a l l .  F o r  i n s t a n c e ,  i f  one s i m u l a t e s  t h e  f i r s t  20 y e a r s  

o f  a  1968 e n t r a n t  u n d e r  a  v a r i e t y  of r e t i r e m e n t  p o l i c i e s ,  i n c l u d i n g  compulsory  

r e t i r e m e n t  a t  62, 65 o r  70, as w e l l  as t h e  ' n o r m a l '  sys tem of  most  r e t i r e m e n t  

between 60 and 65, t h e  model  produces e x a c t l y  t h e  same f i g u r e  - 12 y e a r s  - f o r  

t r a n s f e r  from A s s i s t a n t  P r o f e s s o r  t o  A s s o c i a t e  P r o f e s s o r .  Over t h e  whole 20 -yea r  

p e r i o d  t h e  advance o r  d e l a y  r e s u l t i n g  from t h e  p o l i c i e s  i s  a t  most  one y e a r .  

T h i s  i s  n o t ,  o f  c o u r s e ,  t h e  o n l y  way t o  l o o k  a t  r e t i r e m e n t .  We do n o t  

c o n s i d e r  if more p e o p l e  wi  11 be h i r e d ,  o r  if t h e  s a l a r y  b i l l  o f  an i n s t i t u t i o n  

w i l l  be reduced.  T h i s  model s i m p l y  l o o k s  a t  t h e  p o l i c y  f r o m  t h e  p o i n t  o f  v iew  

of a  memt~er of t h e  p r o f e s s i o n  who has a  j o b .  Even s t u d i e s  t h a t  do c o n s i d e r  

t h e  p o i n t s  above, such as  Hopk ins  [4_7 conc lude t h a t  e f f e c t s  a r e  n o t  on a  g rand  

s c a l e ,  p a r t i c u l a r l y  l o n g - r u n  e f f e c t s .  Hopk ins  does show a  s u b s t a n t i a l  s h o r t -  



TABLE 7 

Number of years taken to cross certain career hurdles 

202 Individual 
I 

50X Individual 

Year of entry 
Associate 

Professorship 
1 

Full 
Professorship 

' 



r u n  r i s e  i n  t h e  appo in tmen t  r a t e ,  as does t h i s  model ,  b u t  t h a t  i s  n o t  t h e  same 

as a  s u b s t a n t i a l  improvement i n  c a r e e r s .  

5 .  Concl u s i o n s  

T h i s  paper  p u t s  f o ~ w a r d  a  model o f  a  c a r e e r  t h a t  a l l o w s  a n a l y s i s  o f  t h e  

a c t u a l  e x p e r i e n c e  o f  i n t f i v i d u a l s  a t  d i f f e r e n t  p o i n t s  i n  t i m e ,  and o f  i n d i v i d u a l s  

w i t h  d i f f e r i n g  c h a r a c t e r i s t i c s  o r  a b i l i t y .  T h i s  model can be used w i t h  q u i t e  

modest d a t a ,  o f  a  t y p e  a v a i l a b l e  f o r  many p r o f e s s i o n s  and o c c u p a t i o n s .  

W h i l e  i t  does n o t ,  a t  l e a s t  i n  t h i s  s i m p l e  e x p o s i t i o n ,  d i r e c t l y  address  t h e  

u s u a l  i s s u e s  o f  l a b o u r  t!conomics such as  e a r n i n g  power and l a b o u r  s u p p l y ,  i t  

does, as t h e  r e s u l t s  presented h e r e  show, a l l o w  an e q u a l l y  i m p o r t a n t  s e t  of 

l a b o u r  marke t  c h a r a c t e r ' s t i c s  t o  be ana lysed .  
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