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FOREWORD 

Roughly 1 . 6  b i l l i o n  peop l e ,  40 p e r c e n t  o f  t h e  w o r l d ' s  
p o p u l a t i o n ,  l i v e  i n  u rban  a r e a s  today.  A t  t h e  beg inn ing  
o f  t h e  l a s t  c e n t u r y ,  t h e  urban p o p u l a t i o n  o f  t h e  wor ld  t o -  
t a l e d  o n l y  25 m i l l i o n .  According t o  r e c e n t  Uni ted  Na t ions  
e s t i m a t e s ,  abou t  3.1 b i l l i o n  peop l e ,  t w i c e  t o d a y ' s  urban 
p o p u l a t i o n ,  w i l l  b e  l i v i n g  i n  urban a r e a s  by t h e  y e a r  2000. 

S c h o l a r s  and p o l i c y  makers o f t e n  d i s a g r e e  when it comes 
t o  e v a l u a t i n g  t k e  d e s i r a b i l i t y  o f  c u r r e n t  r a p i d  r a t e s  o f  u r -  
ban growth i n  many p a r t s  o f  t h e  g lobe .  Some see t h i s  t r e n d  
a s  f o s t e r i n g  n a t i o n a l  p r o c e s s e s  o f  socioeconomic development,  
p a r t i c u l a r l y  i n  t h e  p o o r e r  and r a p i d l y  u r b a n i z i n g  c o u n t r i e s  
o f  t h e  Th i rd  World; whereas o t h e r s  b e l i e v e  t h e  consequences 
t o  be  l a r g e l y  u n d e s i r a b l e  and a rgue  t h a t  such urban growth 
shou ld  be  slowed down. 

A s  p a r t  o f  a  s e a r c h  f o r  conv inc ing  ev idence  f o r o r a g a i n s t  
r a p i d  r a t e s  o f  u rban  growth and u r b a n i z a t i o n ,  a  Human S e t t l e -  
ments and S e r v i c e s  r e s e a r c h  team, working w i t h  t h e  Food and Ag- 
r i c u l t u r a l  Program, i s  a n a l y z i n g  t h e  t r a n s i t i o n  o f  a  n a t i o n a l  
economy from a  p r i m a r i l y  r u r a l  a g r a r i a n  t o  a n  u rban  i n d u s t r i a l -  
s e r v i c e  s o c i e t y .  Data from s e v e r a l  c o u n t r i e s  selected a s  c a s e  
s t u d i e s  a r e  be ing  c o l l e c t e d ,  and t h e  r e s e a r c h  i s  f o c u s i n g  on 
two themes: s p a t i a l  p o p u l a t i o n  growth and economic ( a g r i c u l -  
t u r a l )  development,  and r e s o u r c e / s e r v i c e  demands o f  p o p u l a t i o n  
growth and economic development.  



T h i s  paper  focuses  on one of  s e v e r a l  c a s e  s t u d i e s : '  Mexico. 
I n  it, D r .  Reynolds i n v e s t i g a t e s  t h e  e f f e c t s  o f  l a b o r  f o r c e  
s h i f t s  on s e c t o r a l  a s  w e l l  a s  r e g i o n a l  t o t a l  f a c t o r  p r o d u c t i v i t y  
growth. He shows t h a t  a t  t h e  beginning of t h e  1940-1970 pe r iod  
s u b s t a n t i a l  i n c r e a s e s  i n  p r o d u c t i v i t y  were achieved by movements 
of popu la t ion  between s e c t o r s  and between reg ions .  However, t o -  
wards t h e  end of  t h e  pe r iod ,  i n c r e a s e s  i n  p r o d u c t i v i t y  a t t r i b u t -  
a b l e  t o  l a b o r  m o b i l i t y  dec l ined .  

A l i s t  of  papers  i n  t h e  Popula t ion ,  Resources, and Growth 
S e r i e s  appears  a t  t h e  end of  t h i s  p u b l i c a t i o n .  

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



ACKNOWLEDGEMENTS 

The r e s e a r c h  on  which t h i s  paper  i s  based was under taken  
d u r i n g  my term a s  V i s i t i n g  Research Scho l a r  a t  t h e  I n t e r n a -  
t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems A n a l y s i s ,  Laxenburg, Aus- 
t r i a .  I wish  t o  t hank  Andrei  Rogers,  Chairman of  t h e  Human 
S e t t l e m e n t s  and S e r v i c e s  Area and' Roger Levien,  D i r e c t o r  o f  
IIASA, f o r  t h e i r  warm h o s p i t a l i t y ,  encouragement,  and generous  
r e s e a r c h  s u p p o r t .  A p p r e c i a t i o n  i s  a l s o  due t o  my many c o l -  
l e a g u e s  a t  IIASA f o r  t h e i r  f r i e n d s h i p ,  i n s p i r a t i o n ,  and gu id -  
ance  d u r i n g  t h e  c o u r s e  o f  t h i s  r e s e a r c h  a s  w e l l  a s  t o  v i s i t o r s  
A l l e n  Ke l ley ,  J e f f r e y  Will iamson,  and Lu i s  Unike l .  S p e c i a l  
acknowledgement i s  g i v e n  t o  Donaldo Co los io  f o r  h i s  t h o u g h t f u l  
r e s e a r c h  a s s i s t a n c e  a t  a l l  s t a g e s  o f  a n a l y s i s .  C r e d i t  i s  a l s o  
due  t o  t h e  Border Research Program under t h e  d i r e c t i o n  o f  
P r o f e s s o r  S t a n l e y  R o s s  a t  t h e  U n i v e r s i t y  o f  Texas,  a s  w e l l  a s  
t o  t h e  Hogg and Kerr Founda t ions  f o r  s u p p o r t  and encouragement 
o f  t h i s  f i r s t  phase  o f  a l a r g e r  program e v a l u a t i n g  t h e  impac t  
of  t h e  U.S. on  t h e  Mexican economy. 





ABSTRACT 

Th i s  paper  p r e s e n t s  a  s h i f t - s h a r e  a n a l y s i s  o f  l a b o r  produc- 
t i v i t y  i n  Mexico. Following a  b r i e f  review o f  t h e  r o l e  o f  r i s i n g  
l a b o r  p r o d u c t i v i t y  i n  r e c e n t  economic growth,  t h e  a n a l y s i s  focus -  
es on 1 )  t h e  p o s s i b l e  c o n t r i b d t i o n  t o  i n c r e a s e s  i n  l a b o r  produc- 
t i v i t y  o f  i n t e r r e g i o n a l  l a b o r  f o r c e  m i g r a t i o n ,  and 2 )  t h e  impact 
o f  i n t e r s e c t o r a l  l a b o r  f o r c e  s h i f t s  w i t h i n  t h e  Mexican economy. 
The paper  concludes  t h a t  t h e  s h i f t  f a c t o r  i s  d e c l i n i n g  a s  a  con- 
t r i b u t o r  t o  p r o d u c t i v i t y  growth,  bo th  r e g i o n a l l y  and s e c t o r a l l y ,  
a t  t h e  same t ime t h a t  m i g r a t i o n ' s  c o n t r i b u t i o n  t o  growth i n  t h e  
l a b o r  f o r c e  i s  on t h e  i n c r e a s e .  

- v i i  - 
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A SHIFT-SHARE ANALYSIS OF REGIONAL 
AND SECTORAL PRODUCTIVITY GROWTH I N  
CONTEMPORARY MEXICO 

C.W. Reynolds 

BACKGROUND 

A decade  ago Mexico ' s  r a p i d  growth performance  was wide ly  

acc la imed  a s  a  " m i r a c l e " .  Q u e s t i o n s  o f  income d i s t r i b u t i o n  and 

s o c i a l  e q u i t y  t e n d e d  t o  t a k e  second p l a c e  t o  t h o s e  o f  p r o d u c t i v -  

i t y  growth among p o l i c y  makers .  Rapid i n c r e a s e s  i n  o u t p u t ,  i n  a  

dynamic sys tem such  a s  Mexico ' s ,  w e r e  t o  p r o v i d e  a  bounty  t h a t  

government and p r i v a t e  s e c t o r  l e a d e r s  b e l i e v e d  would a s s u a g e  so -  

c i a l  p r e s s u r e s .  Income would s h i f t  from h i g h  p r o d u c t i v i t y  sec- 

t o r s  toward t h e  poor  th rough  changes  i n  t h e  r e g i o n a l  and s e c t o r a l  

p a t t e r n  of  employment. The n e g l e c t e d  m a j o r i t y  o f  workers  i n  r a i n -  

f e d  a g r i c u l t u r e  would b e n e f i t  from a c o n c e n t r a t i o n  o f  i n v e s t m e n t  

i n  i r r i g a t e d  fa rming  i n  newly opened r e g i o n s ,  and u rban  m i g r a t i o n  

would a b s o r b  t h e  res t .  ( L i t t l e  was s a i d  a b o u t  e m i g r a t i o n  a b r o a d . )  

Where t h i s  n a t u r a l  a d j u s t m e n t  p r o c e s s  migh t  f a i l ,  t h r o u g h  inade-  

q u a t e  market  f o r c e s ,  t h e  government c o u l d ,  w i t h i n  r e a s o n ,  i n t e r -  

vene.  But t h e  v e r y  s u r p l u s  needed t o  pay f o r  such  i n t e r v e n t i o n  

depended, it was f e l t ,  upon t h e  u n d e r l y i n g  growth p r o c e s s  l e d  by 

p r i v a t e  i n v e s t m e n t  r e s p o n s e  t o  u n d e r l y i n g  marke t  f o r c e s  i n  c l o s e  

c o o p e r a t i o n  w i t h  government.  I n  d e s c r i b i n g  t h e  development  pro-  

c e s s  a t  t h e  end of  t h e  1960s ,  I wro te :  

Hence, a l t h o u g h  no major  economic o b s t a c l e s  s t a n d  i n  
t h e  way of s u s t a i n e d  growth,  p o l i t i c a l  p i t f a l l s  abound. 
I t  may become n e c e s s a r y  f o r  t h e  government t o  t u r n  from 



growth promoting to  p o l i t i c a l  and economic r e d i s t r i b u -  
t i o n  programs i n  t h e  n e a r  f u t u r e  i n  o r d e r  t o  avo id  a 
r e p e t i t i o n  of  h i s t o r y .  J u s t  a s  s o c i a l  r e v o l u t i o n  once  
b rought  abou t  changes i n  t h e  s t r u c t u r e  of t h e  economy 
t h a t  p e r m i t t e d  i n c r e a s e d  s o c i a l  p a r t i c i p a t i o n  i n  t h e  
p roduc t i on  p r o c e s s ,  s o  economic r e v o l u t i o n  i n  r e c e n t  
y e a r s  h a s  set  t h e  s t a g e  f o r  b roade r  s o c i a l  p a r t i c i p a -  
t i o n  i n  t h e  p o l i t i c a l  p r o c e s s .  
( C .  Reynolds, 1 9 7 0 ,  p. 310.) 

I t  i s  now e v i d e n t  t h a t  t h e  p o l i t i c a l  p i t f a l l s  mentioned 

above cou ld  n o t  be s e p a r a t e d  from economic p o l i c i e s  of t h e  p o s t -  

war p e r i o d .  The " s t a b i l i z i n g  development" s t r a t e g y  o f  t h e  1960s 

invo lved  consc ious  government d e c i s i o n s  t o  pos tpone  f i s c a l  reform,  

l i m i t  development e x p e n d i t u r e s ,  n e g l e c t  t r a d i t i o n a l  a g r i c u l t u r e ,  

d e l a y  l and  r e d i s t r i b u t i o n  t h a t  had been promised f o r  decades ,  and 

d e f e r  exchange r a t e  ad ju s tmen t  d e s p i t e  ev idence  t h a t  t h e  peso ,  

pegged s i n c e  1954, was becoming p r o g r e s s i v e l y  overva lued .  A l l  o f  

t h e s e  p o l i c i e s  had an a d v e r s e  impact  on t h e  long  run  s t a b i l i t y  o f  

t h e  economy and s o c i e t y ,  a l t hough  t h e y  s e r v e d  t o  buy t i m e .  One 

consequence was t h a t  a  growing s h a r e  of  p r o d u c t i v e  a s s e t s  i n  Mex- 

i c o  was moving under  t h e  c o n t r o l  of  d e c i s i o n  makers abroad ,  a s  f o r -  

e i g n  d i r e c t  i nves tmen t  g r a d u a l l y  ove r took  t h a t  of  t h e  l o c a l  e l i t e  

i n  l e a d i n g  s e c t o r s  and a s  f o r e i g n  borrowing became i n c r e a s i n g l y  nec- 

e s s a r y  t o  f i l l  t h e  gap between i nves tmen t  and domes t i c  s a v i n g s .  

Buying t i m e  t h e n  might  have made s e n s e  i f  t h e  r e s u l t i n g  pa t -  

t e r n  of development had l e d  t o  p r o d u c t i v i t y  growth which cou ld  

e v e n t u a l l y  d i f f u s e  i t s e l f  through t h e  work f o r c e ,  t h u s  r a i s i n g  l i v -  

i n g  s t a n d a r d s  o f  a l l  Mexicans i n c l u d i n g  t h e  m i l l i o n s  who remain i n  

pover ty .  I n  e a r l i e r  decades  t h e r e  was ev idence  t h a t  such d i f f u s -  

i o n  was g r a d u a l l y  t a k i n g  p l a c e ,  t hanks  t o  t h e  r e spons ivenes s  of  t h e  

work f o r c e  t o  o p p o r t u n i t i e s  e l s ewhe re  and t h e  m i g r a t i o n  i n  t h e  hun- 

dreds-of- thousands  of t h o s e  i n  s e a r c h  o f  b e t t e r  jobs .  T h i s ,  coupled 

w i t h  s t r o n g  demand growth,  had caused an  impre s s ive  s h i f t  i n  t h e  re- 

g i o n z l  and s e c t o r a l  s t r u c t u r e  o f  employment. I n  t h i s  pape r  t h e  so-  

c a l l e d  " s h i f t  f a c t o r "  i s  measured from 1940 t o  1970. The f i n d i n g s  

a r e  ana lyzed  i n  terms of  t h e i r  consequences  f o r  p r o d u c t i v i t y  growth,  

r e a l  wages, and s o c i a l  w e l f a r e .  P l aced  i n  t h e  c o n t e x t  o f  a c c e l e r a -  

t i n g  demographic growth,  and subsequen t  growth i n  t h e  number of  job  

s e e k e r s ,  t h i s  pape r  a s k s  t h e  q u e s t i o n  whether  o r  n o t  t h e  s h i f t  f a c -  

t o r  was s u f f i c i e n t  f o r  Mexico 's  s e c t o r a l l y  and r e g i o n a l l y  unbalanced 



p r o d u c t i v i t y  growth t o  l e a d  t o  a  more ba lanced  s o c i a l  p a r t i c i p a -  

t i o n  i n  t h e  economic p r o d u c t .  There  i s  s t r o n g  e v i d e n c e  t h a t  t h e  

d o m e s t i c  s h i f t  f a c t o r ,  w h i l e  s i g n i f i c a n t  i n  t h e  immediate  p o s t -  

war y e a r s ,  had become s h a r p l y  d i m i n i s h i n g  by t h e  1960s.  Mean- 

w h i l e  t h e  e x t e r n a l  s h i f t  f a c t o r  ( a s  worker s  pur sued  employment 

o p p o r t u n i t i e s  i n  t h e  U.S.) was becoming i n c r e a s i n g l y  i m p o r t a n t  

t o  s u s t a i n  d o m e s t i c  wage and p r o d u c t i v i t y  l e v e l s .  

By t h e  1970s t h e  Mexican model o f  growth  was showing s i g n s  

o f  i n t e r n a l  i n s t a b i l i t y  and e x t e r n a l  dependence t h a t  were incon-  

s i s t e n t  n o t  o n l y  w i t h  n a t i o n a l  p o l i t i c a l  g o a l s  b u t  a l s o  w i t h  ris- 

i n g  rates o f  d o m e s t i c  s a v i n g s  and i n v e s t m e n t  o n  which f u r t h e r  

growth  would depend.  S e n s i n g  a need f o r  change ,  t h e  E c h e v e r r i a  

a d m i n i s t r a t i o n  (1970-1976) a t t e m p t e d  t o  implement a number of  

l o n g  overdue  r e f o r m s  w i t h  v a r y i n g  d e g r e e s  o f  s u c c e s s .  The t a x  

s h a r e  of  g r o s s  d o m e s t i c  p r o d u c t  i n c r e a s e d ,  though t r u l y  p r o g r e s -  

s i v e  t a x  r e fo rm w a s  avo ided .  F e d e r a l  e x p e n d i t u r e s  on  i n f r a s t r u c -  

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

r e s u l t i n g  i n  s o a r i n g  f i s c a l  d e f i c i t s .  I n c r e a s e d  f o r e i g n  borrow- 

i n g  and e x p a n s i o n a r y  monetary  p o l i c y  t o  f i n a n c e  t h e s e  d e f i c i t s  

added f u e l  t o  t h e  i n f l a t i o n a r y  f i r e .  Meanwhile p r i v a t e  i n v e s t -  

ment w a s  d e t e r r e d  by t h e  t h r e a t  ( i f  n o t  a c t i o n )  o f  f u r t h e r  f i s c a l  

re form,  by government  s u p p o r t e d  wage i n c r e a s e s ,  by t h e  p r o s p e c t  

o f  l a n d  re fo rm,  and by a c c e l e r a t i n g  i n f l a t i o n .  The p o l i c y  s p a c e  

open t o  d e c i s i o n  makers  w a s  s h r i n k i n g  a t  t h e  v e r y  t i m e  t h a t  so-  

c i a l  p r e s s u r e s  f o r  a c t i o n  w e r e  growing.  Caught i n  t h i s  b i n d ,  

E c h e v e r r l a ' s  program o f  " s h a r e d  development"  s u f f e r e d  a c r e d i b i l -  

i t y  gap .  The r h e t o r i c  o f  r e fo rm o u t s t r i p p e d  accompl ishments ,  and 

o p p o s i t i o n  g r o u p s  i n s i d e  and o u t s i d e  o f  government  f o u g h t  t o  p re -  

s e r v e  l o n g - s t a n d i n g  i n t e r e s t s .  A f i n a l  long-overdue  measure ,  t h e  

peso  d e v a l u a t i o n  o f  1976,  l e d  t o  a m a s s i v e  f l i g h t  o f  c a p i t a l ,  

amid rumors o f  coups  and coun te r -coups .  

I n  1976 t h e  incoming a d m i n i s t r a t i o n  o f  Lopez P o r t i l l o  i n -  

h e r i t e d  b o t h  t h e  p rob lems  and p romises  o f  i t s  p r e d e c e s s o r s ,  i n -  

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

new P r e s i d e n t  h a s  shown s t r o n g  and b a l a n c e d  l e a d e r s h i p  d o i n g  much 

t o  a l l a y  t h e  w o r s t  f e a r s  o f  b o t h  g r o u p s .  S t i l l  a s t r u g g l e  f o r  

s h a r e s  o f  d e c e l e r a t i n g  GDP c h a r a c t e r i z e d  t h e  f i r s t  y e a r s  o f  h i s  



government a s  w e l l .  However, r e c e n t  p r o s p e c t s  of  a  pe t ro leum ex- 

p o r t  bonanza have f o r e s t a l l e d ,  i f  n o t  e l i m i n a t e d ,  t h e  consequences 

of  many of  t h e s e  problems.  Because of  t h e  impor tance  of  g e n e r a l  

economic performance  t o  reform-mongerizing,  t h e  s u c c e s s  w i t h  which 

g o a l s  o f  growth and e q u i t y  may be  r e c o n c i l e d  i n  coming y e a r s  w i l l  

depend on t h e  l e v e l  and compos i t ion  of  f u t u r e  p r o d u c t i v t y  growth 

o f  t h e  economy, a s  much a s  on t h e  p o l i t i c a l  s k i l l  w i t h  which t h a t  

s u r p l u s  i s  a p p o r t i o n e d  among competing i n t e r e s t  g roups .  I n  d e a l -  

i n g  w i t h  r e c e n t  r e g i o n a l  and s e c t o r a l  t r e n d s  i n  p r o d u c t i v i t y ,  it 

i s  hoped t h a t  t h i s  s t u d y  w i l l  c o n t r i b u t e  t o  t h e  achievement  of  

Mexico ' s  f u t u r e  g o a l s  of  employment, growth and s o c i a l  w e l f a r e .  

I t  i s  a l s o  hoped t o  shed l i g h t  on  t h e  impor tance  t o  Mexico ' s  i n -  

t e r n a l  s t a b i l i t y  and growth o f  l i n k s  w i t h  t h e  Uni ted  S t a t e s .  

The f o l l o w i n g  s e c t i o n s  d e a l  r e s p e c t i v e l y  w i t h  ( I )  proximate  

s o u r c e s  o f  p r o d u c t i v i t y  growth i n  Mexico from 1940 t o  1975; (11) 

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

p r imary ,  secondary ,  and t e r t i a r y  s e c t o r s  from 1940 t o  1970; (111) 

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

s i x  main r e g i o n s  o f  Mexico from 1940 t o  1970; ( I V )  a  s h i f t - s h a r e  

a n a l y s i s  o f  p r o d u c t i v i t y  growth i n  t h e  t h r e e  main r e g i o n s :  Bor- 

d e r ,  M e t r o p o l i t a n  Mexico C i t y ,  and R e s t  o f  Mexico, 1940 t o  1970; 

and ( V )  a  s h i f t - s h a r e  a n a l y s i s  o f  t h e  p r imary ,  secondary ,  and ter- 

t i a r y  s e c t o r s  o f  t h e  t h r e e  main r e g i o n s  of  Mexico, 1940 t o  1970. 



I .  PROXIMATE SOURCES OF PRODUCTIVITY GROWTH I N  MEXICO: 
1940 TO 1970 

I n  a  r e c e n t  p a p e r  P r o f e s s o r  Ansley Coale  of  P r i n c e t o n  com- 

mented t h a t  Mexico had a s t o n i s h e d  t h e  wor ld  w i t h  i t s  s u s t a i n e d  

r a p i d  p r o d u c t i v i t y  growth s i n c e  1955, d e s p i t e  i n c r e a s e d  f e r t i l i t y  

r a t e s  and a c c e l e r a t i n g  p o p u l a t i o n  growth. But h e  s u g g e s t e d  t h a t  

i t s  r e c e n t  economic performance  might  have been even b e t t e r  had 

demographic p r e s s u r e s  been a l l e v i a t e d  beg inn ing  i n  t h e  mid-1950s 

r a t h e r  t h a n  two d e c a d e s  l a t e r .  H e  a l s o  p r e d i c t e d  t h a t  t h e  wave 

o f  j o b  s e e k e r s  g e n e r a t e d  by p a s t  p o p u l a t i o n  growth w i l l  f low f o r -  

ward i n t o  t h e  l a b o r  f o r c e  f o r  a t  l e a s t  a n o t h e r  g e n e r a t i o n  ( C o a l e ,  

1 9 7 8 ) .  I n  o r d e r  t o  a s s e s s  t h e  impact  o f  i n c r e a s e d  l a b o r  supp ly  

on  t h e  l e v e l  and d i f f u s i o n  o f  p r o d u c t i v i t y  g a i n s ,  a n  a n a l y s i s  w i l l  

;Je made f i r s t  o f  n e t  p r o d u c t i v i t y  growth a t  t h e  n a t i o n a l  l e v e l  

( S e c t i o n  I )  and t h e n  of  s e c t o r a l  and r e g i o n a l  p r o d u c t i v i t y  growth 

( S e c t i o n  1 1 - V ) .  The f i n d i n g s  o f f e r  s t r i k i n g  s u p p o r t  f o r  P r o f e s s o r  

C o a l e ' s  h y p o t h e s i s  and have s o b e r  i m p l i c a t i o n s  f o r  government p o l -  

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

i f  g o a l s  of growth and income d i s t r i b u t i o n  a r e  t o  b e  made c o n s i s -  

t e n t  w i t h  a c c e l e r a t e d  expans ion  o f  t h e  work f o r c e .  The f o l l o w i n g  

a n a l y s i s  was made p o s s i b l e  a s  p a r t  of  t h e  program o f  t h e  Mexico 

Task Force  o f  t h e  IIASA Human S e t t l e m e n t s  and S e r v i c e s  Area and 

i s  b e l i e v e d  t o  have r e l e v a n c e  w e l l  beyond t h e  Mexican c a s e . '  

Measuring N e t  F a c t o r  P r o d u c t i v i t y  Growth 

I n  t h i s  f i r s t  s e c t i o n  w e  p r e s e n t  new c a l c u l a t i o n s  of  n e t  

p r o d u c t i v i t y  growth i n  Mexico from 1940 t o  1975 based o n  t h e  most  

r e c e n t  a v a i l a b l e  i n f o r m a t i o n  on o u t p u t  and i n p u t  o f  l a b o r ,  c a p i -  

t a l ,  and l a n d .  The o b j e c t i v e  i s  t o  d e t e r m i n e  how t o t a l  f a c t o r  

p r o d u c t i v i t y  has  grown d u r i n g  p e r i o d s  o f  q u i t e  d i f f e r e n t  u n d e r l y -  

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

l a n d  use .  The stress is on p r o d u c t i v i t y  growth a s  a n  e s s e n t i a l  

e l ement  i n  t h e  improvements of l i v i n g  l e v e l s .  The r e l a t i o n s h i p  

between n e t  f a c t o r  p r o d u c t i v i t y ,  l a b o r  p r o d u c t i v i t y ,  and employ- 

ment i s  c r u c i a l  t o  t h e  d i s t r i b u t i o n  of  g a i n s  t h r o u g h o u t  t h e  work- 

2orce .  But t h e  f i r s t  s t e p  i s  t o  d e t e r m i n e  whether  o u t p u t  h a s  con- 

t i n u e d  t o  r i se  r e l a t i v e  t o  aZZ f a c t o r  i n p u t s  i n c l u d i n g  c a p i t a l  



and l a n d .  The b a s i s  of  t h e  c a l c u l a t i o n s  i s  a  s i m p l i f i e d  "Denison 

p r o d u c t i o n  f u n c t i o n "  (Denison,  1962) i n  which o u t p u t  is  e x p r e s s e d  

a s  a  f u n c t i o n  o f  l a b o r  ( L ) ,  c a p i t a l  (K), l a n d  ( R ) ,  and a  produc- 

t i v i t y  f a c t o r  ( eT) .  Y = eT L~ K~ R' such  t h a t  t h e  l o g a r i t h m i c  
A A A A 

r e l a t i o n s h i p  Y = T + aL + bK + c R  p e r m i t s  o n e  t o  u s e  i n f o r m a t i o n  

on obse rved  growth of  t h e  r e s p e c t i v e  i n p u t s  o f  l a b o r ,  c a p i t a l ,  

and l a n d ,  and on o b s e r v e d  growth o f  o u t p u t  t o  d e r i v e  t h e  "unex- 

p l a i n e d  r e s i d u a l ' '  ( T ) ,  such  t h a t  

I n p u t s  L, K ,  and R a r e  weighted  a c c o r d i n g  t o  t h e  assumpt ions  

of a  Cobb-Douglas p r o d u c t i o n  f u n c t i o n ,  i n  which c a s e  t h e  c o n s t a n t  

r e t u r n s  t o  s c a l e  p r o p e r t y  e n s u r e s  t h a t  t h e  o u t p u t  e l a s t i c i t y  coe f -  

f i c i e n t s  w i t h  r e s p e c t  t o  e a c h  i n p u t  ( a ,  b ,  and c ,  r e s p e c t i v e l y ) ,  

sum t o  u n i t .  Each c o e f f i c i e n t  r e p r e s e n t s  t h e  r e s p e c t i v e  s h a r e  o f  

t h a t  f a c t o r  i n  v a l u e  added.  Hence w e  c a n  u s e  obse rved  s h a r e s  of  

v a l u e  added i n  g r o s s  domes t i c  p r o d u c t  (GDP) a c c r u i n g  t o  each  f a c -  

t o r  t o  r e p r e s e n t  t h a t  f a c t o r ' s  e l a s t i c i t y  of o u t p u t  a ,  b ,  o r  c. 

For example, i f  t h e  s h a r e  o f  l a b o r  income r e p r e s e n t s  60 p e r c e n t  o f  

GDP, t h e n  t h e  c o e f f i c i e n t  i s  assumed t o  be .6 .  For  purposes  of 

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

t o  t h e  Mexican c a s e :  

a  = l a b o r  s h a r e  = .60 

b  = c a p i t a l  s h a r e  = .35  

c = l a n d  r e n t  s h a r e  = .05 

Growth of o u t p u t  i s  t a k e n  from t h e  Banco de  Mexico g r o s s  

domes t i c  p r o d u c t  e s t i m a t e s  e x p r e s s e d  i n  c o n s t a n t  p r i c e s  a s  pro-  

v i d e d  by t h e  bank s t a f f  and p u b l i s h e d  i n  i t s  Anuario. I t  s h o u l d  

be  n o t e d  t h a t  t h e  post-1960 GDP series was somewhat r e v i s e d  s i n c e  

t h e  Reynolds (1970) volume was p u b l i s h e d  and t h e  p r e s e n t  s t u d y  

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

t o  be  s l i g h t l y  d i f f e r e n t  from e a r l i e r  e s t i m a t e s .  



Growth o f  t h e  l a b o r  f o r c e  i s  based on man y e a r s  o f  l a b o r  un- 

c o r r e c t e d  f o r  age ,  s e x ,  s k i l l  o r  degree  of  unemployment o r  under- 

employment, drawing upon census  f i g u r e s  f o r  t h e  economical ly  a c t i v e  

p o p u l a t i o n  (PEA) o v e r  12 y e a r s  o f  age  f o r  t h e  y e a r s  1940, 1950 and 

1970. For 1960 major ad jus tments  t o  t h e  census  w e r e  made by Oscar  

A l t i m i r  ( 1974 ) ,  r educ ing  t h e  PEA by s l i g h t l y  o v e r  one m i l l i o n  work- 

ers. The 1960 census  PEA (economical ly  a c t i v e  popu la t i on  ove r  12 

y e a r s  of age)  was r e p o r t e d  t o  be 11,235 thousand,  a  f i g u r e  which 

~ l t i m i r  a d j u s t e d  t o  10,213 thousand.  The a g r i c u l t u r a l  popu la t i on  

was most a f f e c t e d  by t h i s  downward ad jus tment :  t h e  census  PEA i n  

a g r i c u l t u r e  f o r  1960 o f  6,086 thousand be ing  reduced by A l t i m i r  t o  

5,048 thousand.  I f  t h e  census  f i g u r e s  f o r  1960 (6,086 thousand)  

and 1970 (5 ,329 thousand)  a r e  compared, it appears  t h a t  t h e  r u r a l  

PEA d e c l i n e d  s h a r p l y  i n  a b s o l u t e  t e r m s .  Y e t  a s  A l t i m i r  shows, t h i s  

i s  n o t  c o n s i s t e n t  w i t h  sample surveys  t aken  i n  1963, 1964 and 1965 

which showed r u r a l  l a b o r  p a r t i c i p a t i o n  r a t e s  t o  be c l o s e  t o  t h e  

1970 l e v e l s  and much below t h o s e  of 1960. C l e a r l y ,  ~ l t i m i r ' s  ad- 

jus tments  f o r  1960 when d i s agg rega t ed  a r e  c r u c i a l ,  r e g i o n a l l y ,  t o  

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

t i o n  i n  Mexico between 1950 and 1970.2 On t h e  b a s i s  o f  t h e  uncor- 

r e c t e d  1960 census  d a t a ,  t h e  degree  o f  l a b o r  f low from r u r a l  t o  

urban a r e a s  i s  s e r i o u s l y  u n d e r s t a t e d  f o r  t h e  1950s and o v e r s t a t e d  

f o r  t h e  1960s. 

The c a p i t a l  s t o c k  indexes  f o r  1960 onward a r e  c a l c u l a t e d  on 

a  s u r v i v a l  b a s i s ,  by which an i n i t i a l  c a p i t a l  s t o c k  i s  assumed, a  

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

vestment ( i n  c o n s t a n t )  p r i c e s  added s o  a s  t o  d e r i v e  t h e  c a p i t a l  

s t ock  ( K )  a t  t h e  end of  t h e  y e a r  (Tab le  1 )  . The c a p i t a l  s t o c k  i n  

1959 was assumed t o  be 331,124 m i l l i o n  pesos  ( a t  c o n s t a n t  1960 v a l -  

ues )  t o  which an assumed 5  p e r c e n t  d e p r e c i a t i o n  r a t e  was a p p l i e d .  

To t h i s  f i g u r e  were added g r o s s  inves tment  f lows i n  1960 of  33,132 

m i l l i o n  pesos  producing an e s t i m a t e d  c a p i t a l  s t o c k  a t  t h e  end of  

1960 of 355,978 m i l l i o n  pesos  ( t h i s  would have meant a  c a p i t a l / o u t -  

p u t  r a t i o n  ( K t - l / Y t )  f o r  1960 of  2.2. ' 
Land i n p u t s  i n  Table  2  a r e  d e r i v e d  from f i g u r e s  i n  Cynthia  

H e w i t t  de  A l c a n t a r a ,  Modernizing Mexican A g r i c u l t u r e ,  U N R I S D ,  1976 

f o r  t o t a l  c rop land  o f  Mexico f o r  t h e  y e a r s  1960 and 1970. E a r l i e r  



T a b l e  1 .  C a p i t a l  s t o c k  e s t i m a t e s  f o r  t h e  r e l e v a n t  y e a r s  
u s e d  i n  t h e  p r o d u c t i v i t y  c a l c u l a t i o n s .  

-. -- - -- .- 

(Million 
current 
pesos) * (Million 1960 pesos) 

Gross 
Gross Gross Capital Capital/ 

domestic 
output investment investment stock product 

I K Y (Kt-l/Yt) 

* A t  t h e  o f f i c i a l  exchange r a t e  a  c u r r e n t  peso i n  1978 was worth  abou t  4.5 
c e n t s  U.S. On a  p u r c h a s i n g  power p a r i t y  b a s i s  a  1960 peso would be  worth  
a b o u t  25 c e n t s  U.S. (1978) v a l u e  and a  1950 peso would b e  worth abou t  5 0  
c e n t s  U.S. today.  

a  
I n t e r p o l a t e d  f o r  1963, 1964. 

b ~ o n v e r t e d  from c u r r e n t  v a l u e s  u s i n g  i m p l i c i t  GDP i n f l a t o r .  F i g u r e s  f o r  
1972 t o  1975 a r e  from E.V.K. F i t z g e r a l d ,   he S t a t e  and C a p i t a l  Accumu- 
l a t i o n  i n  Mexico" mimeographed, 1977 expressed  a s  p e r c e n t a g e s  o f  GDP, 
a p p l i e d  t o  1960 v a l u e  GDP e s t i m a t e s  of t h e  Banco de Mexico f o r  t h e  same 
y e a r s .  

C 
Raymond Goldsmith (1966) e s t i m a t e d  t h e  p h y s i c a l  c a p i t a l  s t o c k  ( " s t r u c t u r e s  
and equipment") f o r  1960 t o  be  250,000 c u r r e n t  pesos  ( c i t e d  i n  Reynolds,  
1970, appendix T a b l e  D.8, 0.383.)  

~~ . . 

Source:  The i n i t i a l  c a p i t a l  s t o c k  f i g u r e  a s  w e l l  a s  t h e  c u r r e n t  v a l u e  f i g -  
u r e s  f o r  g r o s s  inves tment  1960-62 were t a k e n  from Reynolds (1970) ,  
p. 7.9.  Gross inves tment  f i g u r e s  f o r  1965-71 i n  c u r r e n t  v a l u e s  
a r e  from E.V.K. F i t z g e r a l d  (1977) Tab le  11. For  1972-75 ( I b i d . )  
investment  p e r c e n t a g e s  of GDP a r e  a p p l i e d  t o  GDP f i g u r e s  from Banco 
de  Mexico o f f i c i a l  e s t i m a t e s  t o  d e r i v e  g r o s s  investment  e s t i m a t e s .  
The method of c a l c u l a t i o n  of K i s  d e s c r i b e d  i n  t h e  t e x t .  



T a b l e  2 .  P rox imate  s o u r c e s  o f  p r o d u c t i v i t y  growth 
i n  t h e  Mexican economy 1940-1970. 

(compound annua l  r a t e s  of  growth) 

OUTPUT a 
1. Gross Domestic Product 

INPUTS 
C 

2. Man years of labor 

3. Stock of fixed reproduc- 
ible Assets 2.8 5.5 6.0 5.3 6.7 6.7 

4. Hectares of Land in 
Cultivation 3.6 1.0 2.1 3.2 -0.5 (2.0) 

5. Rate of growth attibut- 
able todinputs 2,3,and 
4 above 3.3 3.2 3.6 3.5 3.8 (3.9) * 

6. Rate of growth unexplain- 
ed by above inputs ("Un- 
explained residuale') 2.5 2.7 3.2 3.4 2.9 (1.5)* 

*Est imate  based on e x t r a p o l a t i o n  of t r e n d s  ( l and  and l a b o r ,  1975) o r  
i n t e r p o l a t i o n  ( l abo r ,  1965) .  

Source : 
a 

The compound r a t e s  of growth of Gross Domestic Produc t  f o r  t h e  per- 
i ods  1940-50 and 1950-60 a r e  based on GDP e s t i m a t e s  used by Unikel  
(1976) and Appendini (no d a t e )  i n  m i l l i o n  1950 pesos  (1940: 22,889; 
1950: 41,060; 1960: 74,215).  These a r e  t aken  from S o l i s  (1969) and 
may be  compared w i t h  o t h e r  Bank of Mexico e s t i m a t e s  used i n  Reynolds 
(1970) f o r  1940 i n  1950 pesos:  21, 658; 1950: 41,060 (same); 1960: 
74,317. 

b ~ n i k e l ' s  f i g u r e  f o r  1970 is  152,341 which imp l i e s  a r a t e  of  growth 
f o r  1960-70 of 7.2 p e r c e n t  p .a .  However, t h e  l a t e s t  Bank of Mexico 
d a t a  ( i n  m i l l i o n  1960 pesos )  a s  c i t e d  i n  Tab l e  1, imply a lower 
growth r a t e  f o r  t h e  1960s of 6 . 8  percen t  p .a .  Note t h a t  r e g i o n a l  
and n a t i o n a l  s h i f t - s h a r e  e s t i m a t e s  of subsequent  s e c t i o n s  employ 
t h e  Unikel-Appendini GDP e s t i m a t e s  ( i n  1950 pe sos ) ,  s o  t h a t  t hey  
almost c e r t a i n l y  b i a s  upward p r o d u c t i v i t y  growth du r ing  t h a t  decade.  

C 
Based on economical ly  a c t i v e  popu l a t i on  (PEA) r e p o r t e d  i n  t h e  census  
f o r  t h o s e  12 y e a r s  of age and over  f o r  1940 (000 ' s ) :  5,858; 1950: 
8,345; 1970: 12,955. The 1960 census  f i g u r e  f o r  PEA (11,253) was 
r e j e c t e d  i n  f a v o r  o f  t h e  downward adjustment  by A l t i m i r :  10 ,  213. 
The growth of PEA from 1950-60 based on A l t i m i r ' s  adjustment  i s  2 .0  
pe r cen t  p .a .  and t h a t  of  1960-70 2.4 p e r c e n t .  On t h e  b a s i s  of t h e  



o f f i c i a l  1960 census  f i g u r e s  f o r  PEA t h e  growth f o r  t h e  1950s r i s e s  
t o  3 .1  p e r c e n t  p .a .  and t h a t  of t h e  1960s f a l l s  t o  1 . 4  p e r c e n t  p . a .  
( t o o  low and t o o  h igh  r e s p e c t i v e l y ,  s e e  t e x t ) .  

d ~ h e  weigh t s  used were l a b o r  (. 6 0 ) ,  c a p i t a l  ( . 3 5 ) ,  and l and  ( . 0 5 ) ,  
compared t o  Reynolds ' s  (1970) w e i g h t s  .66,  .29, and .05  r e s p e c t i v e l y  
which would g i v e  r e s i d u a l s  of 1940-50: 2.5 p e r c e n t  p . a . ;  1950-60:2.9 
p e r c e n t ;  and 1960-70: 3.4 p e r c e n t .  For  t h e  form of p r o d u c t i o n  func- 
t i o n  used s e e  p. 7. The f a c t o r  s h a r e s  a p p l i e d  i n  Table  2  r e f l e c t  
s u b j e c t i v e  c o n s i d e r a t i o n s  o f  u n d e r l y i n g  f a c t o r  p r o d u c t i v i t i e s  i n  t h e  
absence o f  d i s t o r t i o n s  i n  r e l a t i v e  p r i c e s ,  s u b s i d i e s ,  and o t h e r  po l -  
i c i e s  which b i a s  upward t h e  s h a r e  o f  p r o f i t s ,  i n t e r e s t ,  and q u a s i -  
r e n t .  The a c t u a l  l a b o r  s h a r e  o f  GDP d u r i n g  t h e  p e r i o d  was p robab ly  
c l o s e r  t o  30 p e r c e n t ,  w h i l e  t h e  c a p i t a l  s h a r e ,  i n c l u d i n g  mixed income 
of owner-operated farm and non-farm e n t e r p r i s e s  and d e p r e c i a t i o n  a l -  
lowances, was abou t  65 p e r c e n t  of GDP. The l a n d  r e n t  s h a r e  was a b o u t  
5  p e r c e n t  of GDP. I f  t h e s e  observed  s h a r e s  were used t o  weight  i n -  
p u t s ,  p r o d u c t i v i t y  r e s i d u a l s  would b e  2 . 8  p e r c e n t  p .a .  f o r  t h e  1940s,  
1 .7  f o r  t h e  1950s,  and 2 . 1  f o r  t h e  1960s.  For  t h e  p e r i o d  1960-65 
p r o d u c t i v i t y  growth would b e  2 .6  p e r c e n t  p .a . ,  1965-70 would be  1 . 7 ,  
and 1970-75 would be  0 .3 ,  s h a r p e n i n g  t h e  downtrend i n  p r o d u c t i v i t y  
growth observed  i n  r e c e n t  y e a r s .  

y e a r s  a r e  f rom Reyno lds  ( 1 9 7 0 ) .  The f i g u r e s  f o r  t o t a l  h e c t a r e s  

c u l t i v a t e d  are: 

( 0 0 0  h e c t a r e s )  

7 , 9 3 4  

1 0 , 7 5 3  

1 2 , 2 3 9  

1 5 , 1 2 8  

S o u r c e :  H e w i t t  de  A l c a n t a r a  ( 1 9 7 6 ) . "  

I n  T a b l e  2 ,  p r o x i m a t e  s o u r c e s  o f  p r o d u c t i v i t y  g r o w t h  i n  t h e  

n a t i o n a l  economy a r e  est imated s o  a s  t o  d e t e r m i n e  t h e  l a r g e s t  

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

t i v i t y .  U n f o r t u n a t e l y ,  c o n t i n u a l  r e v i s i o n s  o f  t h e  Mexican na- 

t i o n a l  a c c o u n t s  make it d i f f i c u l t  t o  g e t  a  s e c u r e  f i x  o n  t h e  l e v -  

e l  o f  income and  p r o d u c t  much less  on  t h e  s e c u l a r  t r e n d s  i n  GDP. 

F o r  example ,  ea r l i e r  d a t a  i m p l i e d  t r e n d s  i n  GDP f o r  t h e  1 9 4 0 s  o f  

6 .4  p e r c e n t  t o  6.7 p e r c e n t  p . a .  ( R e y n o l d s ,  1970)  compared t o  5 .8  

p e r c e n t  i n  T a b l e  2 ,  ( S o l i s ,  1970;  U n i k e l ,  1 9 7 6 ) .  Data  wh ich  h a v e  

a p p e a r e d  s i n c e  t h e  U n i k e l  s t u d y  lower t h e  g r o w t h  r a te  fo r  t h e  1960s  



from 7 .2  p e r c e n t  t o  6 .8  p e r c e n t  p . a .  I n  o r d e r  t o  keep e s t i m a t e s  

i n  t h i s  s e c t i o n  a s  c l o s e  a s  p o s s i b l e  t o  t h o s e  i n  t h e  f o l l o w i n g  

s e c t i o n s  (which r e l y  on Appendini /Unikel  r e g i o n a l  g r o s s  p r o d u c t  

e s t i m a t e s  which a r e  l i n k e d  t o  t h e  S o l i s  (1970) GDP d a t a  a t  t h e  

n a t i o n a l  l e v e l ) ,  I have r e t a i n e d  t h e  S o l i s  f i g u r e s  f o r  GDP growth 

i n  t h e  1940s and 1950s.  However, t h e  e s t i m a t e s  f o r  1960-76 pro-  

v i d e d  by t h e  Bank o f  Mexico i n 1 9 7 7  c o r r e s p o n d e n c e w i t h  t h e  a u t h o r  

a r e  s o  d i f f e r e n t  from t h o s e  of  S o l i s ' s  e a r l i e r  f i g u r e s  t h a t  it 

was n e c e s s a r y  t o  u s e  t h e  more r e c e n t  d a t a  f o r  t h e  1960s ,  d e s p i t e  

t h e  f a c t  t h a t  t h e y  lower t h e  growth r a t e  (and r e s i d u a l )  d u r i n g  

t h a t  decade  by 0.4 p e r c e n t  p . a .  Note t h a t  t h e  a p p a r e n t  t u r n -  

around i n  p r o d u c t i v i t y  growth s i n c e  t h e  mid-1960s i s  independen t  

of t h e  c h o i c e  o f  GDP e s t i m a t e s  f o r  t h e  1960s.  

R e s u l t s  

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

s t e a d i l y  from t h e  1940s t h r o u g h  t h e  mid-1960s, have s i n c e  s h a r p l y  

r e v e r s e d  t h e i r  t r e n d .  A s  T a b l e  2 shows, t h e  unexp la ined  r e s i d u a l  

which i s  a  s u r r o g a t e  f o r  n e t  p r o d u c t i v i t y  growth i n  t h e  economy, 

f e l l  from a  h i g h  of 3.4 p e r c e n t  p . a .  i n  t h e  p e r i o d  1960-65 t o  2.9 

p e r c e n t  i n  t h e  second h a l f  of  t h e  decade  and f u r t h e r  d e c l i n e d  t o  

1.6 p e r c e n t  from 1970-75. T h i s  t r e n d  p r i m a r i l y  r e f l e c t s  h i g h e r  

r a t e s  o f  growth o f  l a b o r  and c a p i t a l  i n p u t s  i n  c o n t r a s t  t o  s lower  

r a t e s  of o u t p u t  growth i n  r e c e n t  y e a r s .  S i n c e  b o t h  t h e  economic 

c o n s t r a i n t s  on t h e  a b i l i t y  o f  government t o  respond  t o  s o c i a l  

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

g a i n s  from l e a d i n g  t o  l a g g i n g  s e c t o r s  depend on n e t  p r o d u c t i v i t y  

growth,  t h i s  i s  a n  a l a r m i n g  t r e n d .  I t  s u g g e s t s  t h a t  t h e  Mexican 

economy may have r e a c h e d  a  wa te r shed  i n  t h e  mid-1960s, such t h a t  

t h e  p r e v i o u s  p a t t e r n  o f  development  d e s c r i b e d  i n  my e a r l i e r  work 

(Reynolds,  1970) i s  now g i v i n g  way t o  a  new se t  of  s t r u c t u r a l  

f o r c e s  t h a t  imply s l o w e r  o u t p u t  growth p e r  u n i t  o f  i n p u t . '  S i n c e  

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

when p r e s s u r e s  a r e  mounting f o r  wage i n c r e a s e s ,  g r e a t e r  s o c i a l  

o u t l a y s ,  more e q u i t a b l e  a g r a r i a n  p o l i c i e s ,  and o t h e r  r e fo rm mea- 

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

i s  e s p e c i a l l y  t i m e l y .  Also t h e  a c c e l e r a t i o n  i n  demographic growth 



and u r b a n i z a t i o n  i n  r e c e n t  decades  p l a c e s  a  growing demand on  

t h e  economy t o  a b s o r b  new e n t r a n t s  i n t o  t h e  work f o r c e ,  exacer -  

b a t i n g  t h e  problems caused  by d e c l i n i n g  r a t e s  o f  o u t p u t  growth.  

The p r eced ing  examina t ion  of p r o d u c t i v i t y  t r e n d s  s u g g e s t s  

t h a t  r a p i d  expans ion  o f  t h e  work f o r c e  may have begun t o  p l a c e  

a  s i g n i f i c a n t  d r ag  on p r o d u c t i v i t y  growth a s  e a r l y  a s  t h e  mid- 

1960s. The tu rnaround  i n  t h e  " r e s i d u a l "  r e f l e c t i n g  n e t  f a c t o r  

p r o d u c t i v i t y  growth may be due t o  t h e  o n s e t  of  d i m i n i s h i n g  mar- 

g i n a l  p r o d u c t i v i t y  o f  l a b o r  a s  growth i n  t h e  supply  o f  a v a i l a b l e  

workers  began t o  o u t s t r i p  demand growth.  Th i s  i s  s u p p o r t i v e  o f  

t h e  s u g g e s t i o n s  by P r o f e s s o r  Coale  (1978) t h a t  a c c e l e r a t i o n  i n  

p o p u l a t i o n  growth s i n c e  1940 would, w i t h  a  l a g ,  l e a d  t o  a  lower 

r a t e  of  p r o d u c t i v i t y  growth and s o c i a l  p r o g r e s s  t h a n  would have 

been o b t a i n e d  under more modera te  demographic c o n d i t i o n s .  The 

more d e t a i l e d  s h i f t - s h a r e  a n a l y s i s  of  t h e  f o l l o w i n g  s e c t i o n s  pro-  

v i d e s  a d d i t i o n a l  ev idence  t o  s u p p o r t  t h i s  conc lu s ion .  

Although b o t h  o u t p u t  and p r o d u c t i v i t y  growth have d e c e l e r -  

a t e d  i n  t h e  p a s t  decade,  Mexico 's  r a t e  o f  inves tment  h a s  c o n t i n -  

ued t o  expand a s  shown i n  Tab le  3 .  

Table  3 .  Rates  o f  inves tment  and s a v i n g  i n  Mexico 
( a s  a  pe r cen t age  of  G D P )  

Average Gross  f i x e d  capi tal  f o r m a t i o n  Gross  s a v i n g  

P u b l i c  P r i v a t e  T o t a l  I n t e r n a l  E x t e r n a l  T o t a l  

1940-49 4 .4  4 . 8  9.2 9 . 0  0.2 9.2 

1950-59 5.4 1 0 . 8  16 .2  15 .0  1.2 16 .2  

1960-69 7.0 10 .6  17 .6  1 5 . 8  1.8 I ? .  6  

1970-76 8.4 1 2 . 0  20.4 1 7 . 3  3 .1  20.4 

Source :  F i t z g e r a l d  (1977) p. 50. 

The inves tment  s h a r e  o f  GDP h a s  r i s e n  p r o g r e s s i v e l y  s i n c e  

1940 a s  ha s  t h e  i n t e r n a l  r a t e  o f  s a v i n g s ,  which i n  t h e  1970s was 

a lmos t  doub le  t h a t  o f  t h e  1940s. Inves tment  o p p o r t u n i t i e s  appear  



t o  have i n c r e a s i n g l y  O u t s t r i p p e d  domes t i c  s a v i n g s  c a p a c i t y  l e a d -  

i n g  t o  a  growth o f  f o r e i g n  borrowing.  E x t e r n a l  s a v i n g s  ( i m p o r t s  

minus e x p o r t s )  have r i s e n  s h a r p l y  a s  a  s h a r e  of  G D P ,  from 0.2 p e r -  

c e n t  i n  t h e  1940s t o  1 .8  p e r c e n t  and 3.1 p e r c e n t  i n  t h e  1960s and 

1970s. A s  a  s h a r e  o f  t o t a l  i n v e s t m e n t ,  e x t e r n a l  s a v i n g s  r o s e  

from under  2  p e r c e n t  i n  t h e  1950s t o  10 p e r c e n t  i n  t h e  1960s and 

15 p e r c e n t  i n  t h e  1970s. T h i s  i s  c o n s i s t e n t  w i t h ' e v i d e n c e  t h a t  

n e t  p r o d u c t i v i t y  growth i s  d e c e l e r a t i n g ,  implying t h a t  t h e  domes- 

t i c  s u r p l u s  a v a i l a b l e  f o r  s a v i n g  and inves tment  i s  expanding a t  a  

lower  r a t e ,  f o r c i n g  i n c r e a s e d  dependence on f o r e i g n  borrowing and 

f o r e i g n  d i r e c t  i n v e s t m e n t .  

T o t a l  government e x p e n d i t u r e  h a s  r i s e n  a s  a  s h a r e  o f  GDP i n  

r e c e n t  y e a r s ,  though Mexico remains  below t h e  a v e r a g e  i n  L a t i n  

American a s  shown i n  Tab le  4 below. 

Tab le  4 .  P u b l i c  s e c t o r  e x p e n d i t u r e  i n  L a t i n  America, 1960-70 
( a s  p e r c e n t a g e  o f  G D P ) .  

Country 1960- 61 1969-70 

Mexico 16.7 21.9 

Argentina 21.4 25.2 

Brazil 25.3 33.3 

Chile 29.3 34.6 

Colombia 11.2 17.3 

Peru 15.9 18.9 
a 

All Latin America 20.7 25.7 

a 
Average weighted by GDP in 1960. 

Source: ECLA; cited in Fitzgerald  a arch, 1978) p.9. 

The F e d e r a l  Government, by f a r  t h e  dominant f i s c a l  e n t i t y ,  

h a s  p r o g r e s s i v e l y  i n c r e a s e d  b o t h  i t s  c u r r e n t  and c a p i t a l  expendi-  

t u r e  s h a r e s ,  w h i l e  t h e  c u r r e n t  a c c o u n t  s u r p l u s  is  d e c l i n i n g  ( T a b l e  

5 ) .  Although t a x  s h a r e s  of  GDP have  r i s e n ,  t h e y  have  n o t  grown a s  

f a s t  a s  c u r r e n t  e x p e n d i t u r e s .  

Thus burgeoning c a p i t a l  f o r m a t i o n  of  t h e  p u b l i c  s e c t o r  h a s  

i n c r e a s i n g l y  been f i n a n c e d  o u t  of  government borrowing from t h e  

f i n a n c i a l  s e c t o r ,  f o r e i g n  borrowing and a n  " i n f l a t i o n  t a x "  on t h e  



private sector relecting Central Bank discounting of otherwise 

unfunded fiscal deficits. 

Table 5. Consolidated Federal Government account, 1940-76 
(as percent of GDP) . 

Current income 6 . 5  7.7 7 .5  8 . 2  9 . 8  

Current expenditure 

Current account surplus  1 .9  3.2 1 . 3  1.6 0 .9  

Capital  expenditure : GDCF 1 .7  2 .0  2 . 0  2.2 3 ,  2 

Other 0 .5  1 . 3  . l . 2  0 . 6  0 . 7  - - - - - 
2.2  3.3 3 .2  2.8 3 .9  

Total expenditure 6 . 8  7 . 8  9 . 3  9 . 0  12.8  

Total d e f i c i t  0 . 3  0 . 1  1 . 8  1 . 2  3 .0  

Source: Fitzgerald (March, 1978) p. 14. 

By revealing recent declines in productivity growth, the 

analysis of this section provides some support for a possible 

constraint on capacity to tax by the government (at least from 

non-mineral production sectors). V.K. Fitzgerald recently examined 

the broad contours of resource flows between the private, public, 

and foreign sectors for Mexico. He found that while the government 

has increased both growth and social-equity oriented expenditures 

in recent years, its capacity to extract additional tax revenues 

and voluntary financial savings from the private sector has 

been progressively limited. As we have mentioned, the result is 

increased inflation and foreign indebtedness. Evidence from the 

following sections indicates that the "shift" factor is declining 

as a component of overall productivity growth having a retarding 

effect on increases in output per unit of input. This places 

limitations not only on the direct sharing of labor in the benefits 

of growth, but also on the governments's ability to mobilize a 

decelerating surplus. If this bonus from the shift factor is 

declining, it is evident that future growth in public and private 

savings will be more costly in the future. 



What about  o i l  and n a t u r a l  ga s?  There is t h e  p o s s i b i l i t y  

t h a t  f u t u r e  r e s o u r c e  " r e n t s "  w i l l  p rov ide  a  new w i n d f a l l  s u r p l u s  

p e r m i t t i n g  Mexico's  p r o d u c t i v i t y  r e s i d u a l  t o  aga in  recover  i n  

t h e  f i r a l  decades  o f  t h i s  cen tury .  Such p r o j e c t s  a r e  l i m i t e d  

by t r e n d s  i n  t h e  terms of t r a d e  f o r  petroleum p roduc t i on ,  Mex- 

i c o ' s  r o l e  a s  a  world  s u p p l i e r ,  i t s  r a t e  o f  o u t p u t  growth, and 

t r e n d s  i n  i n p u t  c o s t s  i n  t h e  pet roleum and n a t u r a l  g a s  s e c t o r s .  

P r o d u c t i v i t y  growth and t h e  government 's  a b i l i t y  t o  c a p t u r e  t h i s  

s u r p l u s  through f i s c a l  measures,  a r e  q u i t e  d i f f e r e n t  phenomena. 

Mexico w i th  i t s  n a t i o n a l i z e d  o i l  i n d u s t r y  i s  equipped i n s t i t u -  

t i o n a l l y  t o  mob i l i z e  a  l a r g e  s h a r e  o f  t h e  petroleum s u r p l u s  f o r  

t h e  p u b l i c  s e c t o r .  However, it i s  n o t  s o  equipped w i t h  r e s p e c t  

t o  q u a s i - r e n t s  from manufactur ing,  a g r i c u l t u r e ,  and commerce. 

Gas and o i l  w i n d f a l l s  no tw i th s t and ing ,  t h e  agg rega t e  f i g u r e s  
t 

sugges t  t h a t  Mexico reached a  " t u rn ing -po in t "  i n  t h e  mid-1960s. 

a f t e r  which it would have t o  pursue  new (and less p r o d u c t i v e )  

growth p a t h s .  F u t u r e  r e n t s  from was t ing  r e sou rce s  such a s  o i l  

and g a s  do n o t  a l t e r  t h e  need t o  f i n d  new long-term base s  f o r  

growth, though t h e y  may p rov ide  a  b r e a t h i n g  space  f o r  t h e  t r a n s -  

i t i o n  p e r i o d  by g e n e r a t i n g  a  s u r p l u s  t o  f i n a n c e  s t r u c t u r a l  

change. A l t e r n a t i v e l y ,  t h e y  may be  a  p i t f a l l  a l l owing  c r u c i a l  

p o l i c y  d e c i s i o n s  t o  be  postponed u n t i l  it i s  t o o  l a t e  (Fagen and 

Nau, 1977) .  Also ,  t h e s e  w i n d f a l l s  may pe rmi t  o v e r v a l u a t i o n  of  

t h e  peso,  r educ ing  t h e  i n t e r n a t i o n a l  compe t i t i venes s  o f  produc- 

t i o n  i n  t h e  non-mineral s e c t o r s .  Th i s  cou ld  s e r i o u s l y  d e l a y  

market-induced e v o l u t i o n  o f  t h e  economy, which might o the rwi se  

have been expec ted  t o  occur  i f  t h e  peso remains va lued  a t  i t s  

long-term s o c i a l  o p p o r t u n i t y  c o s t  and t h e  revenues  from p e t r o l -  

eum a r e  adequa t e ly  s t a b i l i z e d  i n  t h e  form of r e d u c t i o n  i n  f o r -  

e i g n  d e b t  a n d , i n c r e a s e d  i n t e r n a t i o n a l  r e s e r v e s .  



11. A SHIFT-SHARE ANALYSIS OF TOTAL FACTOR PRODUCTIVITY GROWTH 
IN THE PRIMARY, SECONDARY, ANDTERTIARY SECTORS: 1940 TO 1970. 

An important share of overall productivity growth in Mexico 

has been associated with a continuing shift of the labor force 

from lower to higher productivity occupations. This shift has 

occurred within production sectors, among sectors, and between 

regions of the economy, as well as from rural to urban areas. In 

an earlier work (Reynolds, 1970) a measurement was made of the 

relative contribution of shifts of labor among the three main 

sectors of the economy; primary, secondary, and tertiary, for the 

two decades since 1940. Subsequently these calculations at the 

national level were updated to include the 1960s (Reynolds, 1977). 

It is now possible to extend this analysis to the regional level 

permitting productivity growth to be linked to internal migration. 

To do this, shift-share analysis is applied to the main regions of 

the economy as well as to intra-regional shifts among the three 

production sectors for the three decades from 1940 to 1970. This 

permits one to determine the secular pattern of output, employment, 

and total factor productivity growth (increase in value added per 

worker) in response to changing market conditions and government 

policy. The extension of shift-share analysis to the regional 

level, first to six regions and then to three (the Border States, 

Metropolitan Mexico City, and Rest of Mexico), substantially 

increases its usefulness by permitting the analysis to be associat- 

ed with major migratory trends. Trends in agricultural, and 

tertiary sector productivity show sharp regional differentials as 

do related patterns of migration and employment. 6 

The method of estimating the shift-share component of total 

factor productivity growth is relatively straightforward.. It 

takes advantage of the fact that growth in value added per worker 

in the economy as a whole (or any region of the economy) is the 

sum of increases in output per worker times intitial employment 

in the subsectors, plus the increase in sectoral employment times 

initial output per worker in the subsectors, plus the cross-products. 



', 

T h c  modcl i s  as f o l l o w s 7  

where 

Y i j  Z v a l u e  added i n  s e c t o r  o r  r e g i o n  i i n  p e r i o d  j ,  where 

i = l , . . . , n  

Ni j : employment i n  s e c t o r  i i n  p e r i o d  j ,  where 1 = 1 , .  . . , n  

T E t o t a l  economy . 

L e t  

A I Y 1 / N 1  ; a N 1 / N T  



and l e t  t : p e r i o d  t ;  and  t + j be  t h e  p e r i o d  t p l u s  j  y e a r s ;  

t h e n  

Y T ( t  + j )  
= ( A  + AA) ( a  + Aa) + ( B  + AB) ( b  + Ab) 

N T ( t  + j)  

+ . . . ( Z  + A Z )  ( z  + Az) 

Y T ( t  + j )  
= Aa + AAa + AAa + AAAa + 

N T ( t  + j )  

~b  + A B ~  + B A ~  + A B A ~  + , . . . ,  + (6) 

Zz + AZz + ZAz + AZAz 

t h e r e f o r e  

= AAa + AAa + AAAa + 
( 7 )  

ABb + BAb + ABAb + , . . . , + 

AZz + ZAz + AZAz 

T h i s  change  can  b e  d i v i d e d  i n t o  t h e  own s e c t o r a l  ( o r  r e g i o n a l )  

p r o d u c t i v i t y  growth  component,  t h e  i n t e r s e c t o r a l  ( o r  i n t e r r e g i o n -  

a l )  s h i f t  component,  and t h e  combined e l e m e n t s  as  f o l l o w s :  



own sectoral  (or 
regional) factors  

/ 1 
AA(Y /N ) = AAa + ABb + ,..., +- AZz T T 

s h i f t  factors  
/ - - @ =  1 

+ AaA + AbB + ,..., + AzZ 

combined factors  
/ 

+ AAAa + ABAb + ,..., + bZAz . 

This model may be used to estimate the effects on productivity 

on the country as a whole of shifts in labor among sectors with 

different average productivities (shift factor) as distinct from 

changes in total output per worker resulting from productivity 

growth within each sector (own factor). The term "total factor 

productivity" reflects the fact that the numerator, value added, 

represents a return to all factors of production, though only 

labor appears in the denominator, hence the increases in output 

factors, such as physical capital, average hours worked per man- 

year, age, sex, and skill composition of the work force, and 

technological change. Index number problems may also bias output 

estimates owing to changes in price relatives and product mix. 

None of these factors is expressly considered here. 

A simplifying assumption in the model is that changes in out- 

put per worker occur independently from employment changes. Hence 

a once-and-for-all shift in average productivity of labor from 

period t to t + j is implied in AA, dB, ..., AZ, average productivity 
assumed to be invariant to subsequent changes in the quantity of 

employment in the sector (or region). This implicitly supposes 

that complementary factor inputs adjust in proportion to labor 

under conditions of constant returns to scale for each sector and 

region. 

One might alternatively assume that labor is subject to 

diminishing marginal productivity to that AA would be a declining 

function of Aa and similarly for other sectors. There is evidence 

that investment growth has increased more rapidly than the demand 



for labor, since the capital/labor ratio is rising in the economy 

as a whole. However, it is likely that capital deepening was 

disproportional among sectors and regions in Mexico, and that the 

capital-labor ratio grew more slowly in the tertiary sector than 

in the secondary or primary sectors. It is also likely that 

capital deepening was more pronounced in the Border region and 

~etropolitan Mexico City, compared to the Rest of Mexico. 

Unfortunately comparable investment figures are unavailable at the 

sectoral or regional level making it impossible to estimate the 

pure marginal productivity of labor by region and sector for the 

three decades studied. Hence, the total factor productivity model 

presented above is used for analysis of Sections I1 to V. For 

purposes of counterfactual estimation a Dension-type production 

function might be employed which would posit constant elasticity 

of output with respect to labor, subject to a variety of assump- 

tions about sectoral and regional patterns of investment and 

migration. 

The pattern of total factor productivity growth among the 

three principal sectors of the economy is presented in Table 6 for 

four benchmark years 1940, 1950, 1960, and 1970. It is evident 

that growth in output per worker was not balanced among the sectors, 

nor did the same rank order of growth apply over time. In the 

1940s the teritary sector led with absolute productivity growth 

of 626 pesos per worker, followed by 550 pesos for the agricultural 

sector. The fact that 22 percent of overall growth was attribut- 

able to the agricultural sector (see Table 7) and 44 percent to 

the tertiary sector was extremely important in permitting the 

economy to expand at the rate it did in the 1940s. In contrast, 

manufacturing which might have been expected to take the lead 

fared least well despite its recovery from several decades of 

Revolution and Depression during the boom years of World War 11. 

Productivity grew by only 148 pesos per worker in the secondary 

sector, though it accounted for one-third of total productivity 

growth in the economy. This is partially explained by the fact 

that capital deepening in manufacturing only began after World 

War I1 when machinery and equipment imports again became available. 

The lagged effects of these investments are seen in the data for 



Table 6. Output, employment and total factor productivity in 
Mexico, 1940-70. 

Primary S e c t o r  

Y Output (va lue  added i n  
A m i l l i o n  1950 pesos)  5 ,171 9,242 13,917 17,712 

NA Labor f o r c e  (economically 
a c t i v e  popu la t ion  (000)) 3,832 4,867 5 ,048 5,329 

YA/NA Output p e r  worker (1950 
pesos )  1,349 1,899 2,757 3,324 

A(yA/NA) Change i n  o u t p u t  p e r  worker 
o v e r  p a s t  decade (1950 pesos )  550 858 567 

Secondary s e c t o r  

YB o u t p u t  

NB -Labor  f o r c e  826 1,490 2,175 3,198 

YB/NB Output p e r  worker 8,218 8,366 11,312 16,322 

A(yB/NB) Change i n  o u t p u t  p e r  worker 148 2,946 5 ,010 

T e r t i a r y  s e c t o r  

Y' o u t p u t  
C 

NC Labor f o r c e  1 ,200 1,988 2 ,990 4 ,428 

' C ~ C  Ouput p e r  worker 

A ( Y  /N ) Change i n  o u t p u t  p e r  worker 
C C 

626 2,204 6 ,678  

T o t a l  GDP 

YT ouput  

NT Labor f o r c e  5,858 8,345 10,213 12,955 

YT/NT Output p e r  worker 3,907 4,920 7,267 11 ,759  

A(yT/NT) Change i n  o u t p u t  p e r  worker 1,013 2,347 4 ,495 

Definitions: Primary sector: Agriculture, cattle, forestry, fishing. 
Secondary sector: Manufacturing, mining, petroleum, 
construction, electricity. 
Tertiary sector: Transport, communications, commerce, 
government, other.services. 
(Banking services are included in the value added of 
the respective user sectors including services. Hence 
their inclusion in the tertiary sector is net of an 
adjustment for banking services in the primary and 
secondary sectors.) 



Table  6 sou rce s  and methods: 

GDP e s t i m a t e s  i n  m i l l i o n  1950 pesos  a r e  t aken  d i r e c t l y  from Unikel  
(1976) and Appendini (no da t e )  bo th  of which r e f e r  t o  S o l i s  (1969).  
A s  d i s cus sed  i n  t h e  t e x t  t h e r e  a r e  now more r e c e n t  e s t i m a t e s  o f  t h e  
Bank of Mexico s i n c e  1960, r epo r t ed  i n  1969 pesos .  These l a t e r  es- 
t ima t e s  may be  compared t o  t h o s e  of S o l i s  (1969) by conve r t i ng  t h e  
former i n t o  1950 pesos  u s ing  t h e  i m p l i c i t  GDP d e f l a t o r  between 1950 
and 1960 of .477. Th i s  d e f l a t o r  i s  based on e a r l i e r  o f f i c i a l  Bank 
of Mexico GDP s e r i e s ,  p r e sen t ed  i n  Reynolds (1970) p. 368-373. I n  
t h a t  s e r i e s  GDP f o r  1960 i n  c u r r e n t  p r i c e s  was 155,867 and i n  con- 
s t a n t  1950 p r i c e s  74,317 g iv ing  an i m p l i c i t  d e f l a t o r  of  .477. 

Bank of Mexico (1977) 
1960 1970 

(Unikel) ** 
1960 1970 

(Million pesos) (Million pesos) (Million pesos) 
1960 1950* 1960 1950 1950 
rices rices rices 

Primary 23,970 11,433 34,535 16,473 13,917 17,712 

Secondary 43,933 20,956 102,154 48,727 24,603 52,198 

Tertiary 82.608 39,404 159,911 76,278 35,695 82,431 

Total GDP 150,511 71,793 296,600 141,478 74,215 152,341 

19 50 
*Converted by a f a c t o r  of - 

1960 
peso = .477. 

**Used i n  Tab le  6 .  

There i s  probably a wide margin of  e r r o r  i n  GDP whatever t h e  e s t i -  
mates adopted.  For reasons  of cons i s t ency  w i t h  t h e  Unikel/Appen- 
d i n i  s t a t ew ide  breakdowns of GDP, which we employed i n  l a t e r  sec-  
t i o n s  o f  t h e  paper ,  t h e  Unikel s e r i e s  was chosen. Hence, growth 
i n  ou tpu t  f o r  bo th  t h e  1950s and 1960s i s  s l i g h t l y  h ighe r  i n  Tab le  
6 than would have been ob t a ined  u s i n g  t h e  more r e c e n t  r e v i s i o n s  of  
GDP, s e e  Table  6.. The l a t t e r  g ive s  a compound annual  r a t e  of  
growth f o r  1960 t o  1970 o f  6 .8% compared t o  7.2% i n  t h e  Unikel  d a t a  
of Table  6 .  

Labor f o r c e  e s t i m a t e s  a r e  f o r  economical ly  a c t i v e  popu l a t i on  (PEA) 
from t h e  censuses  o f  1940, 1950, anad 1970, a s  p r e sen t ed  i n  Unike l  
(1976).  Data on PEA f o r  1960 a r e  r e v i s e d  downward based on A l t i m i r  
(1974),  a s  d i s cus sed  e a r l i e r .  Reynolds (1978) u s e s  t h e  un rev i s ed  
1960 PEA of 6 ,086 (000) a s  r e p o r t e d  i n  t h e  census  f o r  t h a t  y e a r  and 
hence probably u n d e r s t a t e s  p r o d u c t i v i t y  growth between 1960 and 1970. 



T a b l e  7. S e c t o r a l  and  s h i f t  e l e m e n t s  u n d e r l y i n g  g rowth  i n  o u t p u t  
p e r  w o r k e r ,  1940-70. 

Primary s e c t o r  

AAa ( S e c t o r a l )  

A ~ A  ( S h i f t )  - 95 -169 -229 

AaAA (Combined) - 39 - 76 - 47 

T o t a l  growth of ou tput  
p e r  worker 226 2  2  255 11 4 0  0  

Secondary s e c t o r  

A B ~  

A ~ B  

T o t a l  growth of ou tpu t  
p e r  worker 339 3  3  911 39 1,622 36 

T e r t i a r v  s e c t o r  

hcc 300 525 585 

T o t a l  growth of ou tput  
p e r  worker 449 4  4 1 ,181  50 2,869 64 

T o t a l  Mexico 

AYn 

An AY - 12 145 450 

T o t a l  A ( Y / N )  growth of 
ou tput  p e r  worker 1,014 100 2,347 100 4,495 100 

AYn Est imated change i n  
p r o d u c t i v i t y  wi th  no 
s h i f t  i n  l a b o r  f o r c e  509 

Share of p r o d u c t i v i t y  
a t t r i b u t a b l e  t o  t h e  1014-509 = .50 2347-1552 =.34 4495-3304 =.26 
s h i f t  f a c t o r  1014 2347 4495 

Notes : 

AA, AB, AC r e f e r  r e s p e c t i v e l y  t o  changes i n  ou tput  per  worker i n  t he  
primary, secondary, and t e r t i a r y  s e c t o r s  based on d a t a  i n  Table  6 .  a ,  
b, and c  r e f e r  t o  t h e  sha re  of t h e  l abo r  f o r c e  i n  t he  pr imary,  second- 
a ry ,  and t e r t i a r y  s e c t o r s  i n  t h e  base year  of each per iod .  Aa, Ab, Ac 



r e f e r  t o  changes i n  t h e  s e c t o r a l  s h a r e  of t h e  l a b o r  f o r c e  ove r  each  
decade based on l a b o r  f o r c e  d a t a  i n  Table  6. 

A 1950 peso va lued  a t  t h e  exchange r a t e  i n  t h a t  year  of 8.64 pesos  
t o  t h e  d o l l a r ,  was t hen  worth about  11.6 c e n t s  U.S. which through 
U.S. i n f l a t i o n  would be  30 c e n t s  U.S. i n  1977. Ra i s i ng  t h e  1950 peso 
t o  i t s  1960 peso v a l u e ,  based on t he  Mexican i m p l i c i t  GDP i n f l a t o r  

and then  conve r t i ng  t o  d o l l a r s  a t  t h e  1960 purchas ing  power 
.477 
p a r i t y  r a t e  of  8 pesos  t o  t h e  d o l l a r  would g ive  a 1950 peso v a l u e  o f  
26 c e n t s  i n  1960. A t  t h e  U.S. GDP d e f l a t o r  b e t o r  between 1960 and 
1977 of 2,057, t h i s  would r e p r e s e n t  over  50 c e n t s  U.S. today (Reynolds, 
1970, U.S. Government Counci l  o f  Economic Advisors ,  1978) .  Hence one 
may e s t i m a t e  t h e  va lue  of 100 1980 pesos  t o  be  from $30 t o  $50 U.S. i n  
197 7. 

t h e  1950s (Tab le  6 ) ,  a s  t h e  secondary  s e c t o r  took  t h e  l e a d  ac-  

c o u n t i n g  f o r  a l m o s t  40 p e r c e n t , o f  t h e  n a t i o n ' s  p r o d u c t i v i t y  

growth (Table  7 ) .  

The a g r i c u l t u r a l  s e c t o r  which had been g i v e n  s u b s t a n t i a l  i n -  

j e c t i o n s  of  p u b l i c  i n f r a s t r u c t u r e  i n v e s t m e n t  s i n c e  t h e  l a t e  t h i r -  

t i es ,  a l s o  showed i n c r e a s e d  p r o d u c t i v i t y  growth d u r i n g  t h e  f i f -  

t i e s ,  though it l a g g e d  behind t h e  rest  of t h e  economy. I ts  s h a r e  

o f  t o t a l  p r o d u c t i v i t y  growth d e c l i n e d  t o  one-hal f  o f  t h e  former  

r a t e  o r  11 p e r c e n t  i n  t h e  1950s. The r e l a t i v e l y  l a r g e  and grow- 

i n g  s h a r e  o f  t h e  l a b o r  f o r c e  i n  t h e  t e r t i a r y  s e c t o r  caused  it t o  

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

growth r e a c h i n g  50 p e r c e n t  i n  t h e  1950s and 64 p e r c e n t  i n  t h e  

1960s.  

These d a t a  p o i n t  t o  t h e  key r o l e  o f  l a b o r  m i g r a t i o n  i n  Mexico ' s  

t o t a l  f a c t o r  p r o d u c t i v i t y  growth.  They i n d i c a t e  t h a t  a  " p u l l "  

f a c t o r  has  o p e r a t e d  c o n t i n u a l l y  from 1940 i n t o  t h e  s i x t i e s ,  draw- 

i n g  l a b o r  from pr imary  i n t o  secondary  and t e r t i a r y  o c c u p a t i o n s ,  

s u s t a i n i n g  s t r o n g  a b s o l u t e  and r e l a t i v e  p r o d u c t i v i t y  g a i n s  i n  b o t h  

s e c t o r s .  A number of  s c h o l a r s  have p o i n t e d  t o  t h e  p o t e n t i a l  f o r  

i n c r e a s e s  i n  o u t p u t  p e r  worker i n  c e r t a i n  key t e r t i a r y  a c t i v i t i e s  

due  t o  c a p i t a l  deepen ing ,  t e c h n o l o g i c a l  p r o g r e s s ,  l e a r n i n g  by do- 

i n g ,  and t h e  r i s i n g  s k i l l  c o n t e n t  o f  l a b o r .  S t i l l  t h e  enormous 

upward p r o d u c t i v i t y  t r e n d  f o r  t h e  t e r t i a r y  s e c t o r  ( T a b l e  7 )  seems 

e x a g g e r a t e d .  For  t h i s  r e a s o n  some a l t e r n a t i v e  c a l c u l a t i o n s  w e r e  

made f o r  t h e  p r e s e n t  s t u d y  based  o n  more r e c e n t  GDP e s t i m a t e s  by 

t h e  Bank o f  Mexico. While t h e s e  upda ted  d a t a  a r e  n o t  c o n s i s t e n t  



w i t h  t h o s e  u s e d  f o r  t h e  r e g i o n a l  estimates i n  t h e  f o l l o w i n g  sec- 

t i o n s  ( t h e  Un ike l /Append in i  breakdown o f  GDP a t  t h e  s t a t e  l e v e l  

i s  l i n k e d  t o  ea r l i e r  GDP estimates as shown i n  T a b l e  6 )  t h e  l a t e r  

f i g u r e s  are u s e f u l  f o r  c h e c k i n g  p o s s i b l e  b i a s e s  i n  a g g r e g a t e  p r o -  

d u c t i v i t y  g r o w t h  e s t i m a t e s  drawn from p r e v i o u s  GDP e s t i m a t e s .  

I n  T a b l e  8 ,  a n  a l t e r n a t i v e  s e t  o f  t o t a l  f a c t o r  p r o d u c t i v i t y  

f i g u r e s  ( E s t i m a t e  B )  i s  p r e s e n t e d  f o r  t h e  t e r t i a r y  s e c t o r ,  u s i n g  

t h e  more r e c e n t  GDP e s t i m a t e s .  These  d a t a  show somewhat more 

p r o d u c t i v i t y  g rowth  i n  t h e  1950s  and much less i n  t h e  1960s t h a n  

t h o s e  o f  E s t i m a t e  A.  The s e c o n d a r y  sector,  on  t h e  o t h e r  hand ,  

shows o p p o s i t e  c h a n g e s ,  p r o d u c t i v i t y  g r o w t h  b e i n g  less i n  t h e  

1950s  and  g r e a t e r  i n  t h e  1960s  i n  E s t i m a t e  B.  ~ v i d e n c e  o f  impres-  

s i v e  g r o w t h  i n  m a n u f a c t u r i n g  d u r i n g  t h e  1960s  i s  s u s t a i n e d  by  t h e  

new d a t a ,  a s  i s  t h a t  o f  a c c e l e r a t i o n  o f  p r o d u c t i v i t y  i n  t h e  sec- 

o n d a r y  s e c t o r .  But  w h a t  i s  p e r h a p s  mos t  n o t a b l e  is t h a t  t h e  ter-  

t i a r y  sector,  which  l e d  t h e  rest i n  p r o d u c t i v i t y  g r o w t h  i n  t h e  

1940s a n d  1 9 5 0 s ,  now l a g s  b e h i n d  m a n u f a c t u r i n g .  T h i s  p r o v i d e s  

i m p o r t a n t  e v i d e n c e  t h a t  s e r v i c e  employment may b e  b e g i n n i n g  t o  

p l a c e  a  d r a g  o n  M e x i c o ' s  o v e r a l l  p r o d u c t i v i t y  g r o w t h ,  h e l p i n g  t o  

a c c o u n t  f o r  t h e  t u r n a r o u n d  i n  t h e  " r e s i d u a l "  a s  r e p o r t e d  i n  Sec-  

t i o n  I .  T h i s  o n e  m i g h t  e x p e c t ,  g i v e n  t h e  r u s h  o f  j o b  s e e k e r s  t o  

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

l a g s  i n  a g r i c u l t u r a l  p r o d u c t i v i t y  g r o w t h ,  and a  s t e a d y  s h i f t  to-  

ward more c a p i t a l  i n t e n s i v e  c r o p p i n g  s i n c e  t h e  1930s .  I n d e e d  

t h e  p r i m a r y  s e c t o r  h a s  made a  s h o c k i n g l y  s m a l l  c o n t r i b u t i o n  t o  

n a t i o n a l  p r o d u c t i v i t y ,  f a l l i n g  t o  11 p e r c e n t  i n  t h e  1950s  and t o  

z e r o  i n  t h e  1960s  ( T a b l e  1 ) .  Even by more r e c e n t  GDP e s t i m a t e s  

which  b i a s  upward a g r i c u l t u r a l  o u t p u t  g rowth  i n  t h e  1960s  t o  3 .7  

p e r c e n t  p e r  annum (compared  t o  U n i k e l ' s  f i g u r e s  o f  2 . 4  p e r c e n t  

i n  T a b l e  8). t h e  p r i m a r y  sector o n l y  a c c o u n t e d  f o r  1  p e r c e n t  o f  

n a t i o n a l  p r o d u c t i v i t y  g rowth  i n  t h e  1950s  and  3  p e r c e n t  i n  t h e  

1960s  ( T a b l e  9 ) .  

Based o n  t h e  d a t a  i n  T a b l e  6 ,  t o t a l  f a c t o r  p r o d u c t i v i t y  g rowth  

i n  Mexico i n c r e a s e d  s t e a d i l y  s i n c e  1940,  f rom 2 .3  p e r c e n t  p e r  an- 

num i n  t h e  1940s  t o  3 . 9  p e r c e n t  and  4 . 8  p e r c e n t  r e s p e c t i v e l y  i n  

t h e  1950s  and  1960s .  These  f i g u r e s  a g r e e  w i t h  t h e  g e n e r a l  t r e n d  

o f  n e t  p r o d u c t i v i t y  g r o w t h  t h r o u g h  t h e  mid-1960s p r e s e n t e d  i n  t h e  



Table 8.  A l t e r n a t i v e  ou tpu t  and t o t a l  f a c t o r  p r o d u c t i v i t y  
Es t imate  B: 1 9 6 0  and 1970  ( 1  9 5 0  p e s o s ) .  

Est. A Est. A %* Est. B %* Est. A .  %* E s t .  B %* 

Primary s e c t o r  

'A 
9,242 13 ,917  4 . 1  11,433 2 .1  17 ,712 2.4 1 6 , 4 7 3  3 .7  

Secondary s e c t o r  

'B 
12,466 24 ,603 6 .8  20,959 5.2 52,198 7 .5  48 ,727 8 .4  

N~ 
1 ,490  2,175 2 ,175  3 ,198  3 ,198  

T e r t i a r y  s e c t o r  

'c 19,352 35,695 6 . 1  39,404 7.1 82 ,431  8.4 76 ,278 6 .6  

Nc 1.980 2 ,990  2 ,990  4 ,428  4 ,428  

'c'Nc 9,734 11 ,938  13,179 18,616 17 ,226  

A (YC/NC) **  2,204 3 ,445  6 ,670  4 ,047  

T o t a l  GDP 

'T 
41,060 74,215 5.9 71,794 5 .6  152 ,341  7.2 141 ,478 6 .8  

N~ 
8 ,345  10 ,213  10 ,213 12 ,955  12 ,955  

'TDT 4,920 7 ,267  7 ,030  11 ,759 1 0 , 9 2 1  

A (YT/NT) * * 2,347 2,110 4 ,495  3 , 8 9 1  

* Rate  of Growth p e r  annum 
** T o t a l  f a c t o r a l  p r o d u c t i v i t y  

Notes:  

E s t i m a t e  A c o r r e s p o n d s  t o  T a b l e  6 and 7; t h e  GDP f i g u r e s  f o r  1960 and 
1970 a r e  t a k e n  from Unike l  (1976) u s i n g  a s  s o u r c e s  Appendini  (1960) 
and Banco d e  Mexico (1970) and t h e  l a b o r  f o r c e  d a t a  f o r  1970 f rom 
Unike l  (1976) .  For  1960 t h e  Unike l  f i g u r e s  a r e  a d j u s t e d  based o n  
A l t i m i r  (1974) .  E s t i m a t e  B u s e  more r e c e n t  GDP e s t i m a t e s  f o r  1960 
and 1970 (Banco de  Mexico, 1977) e x p r e s s e d  i n  c o n s t a n t  1960 pesos  and 
c o n v e r t e d  f o r  t h i s  s t u d y  u s i n g  t h e  i m p l i c i t  GDP d e f l a t o r  o f  0 .477 1960 
p e s o s  = 1. 1950 p e s o s  a s  i n  Reynolds (1978) .  The A l t i m i r  and Unike l  
l a b o r  f o r c e  f i g u r e s  f o r  1960 and 1970 a r e  used i n  b o t h  E s t i m a t e  A and 
B.  See f o o t n o t e  t o  T a b l e  6 f o r  d e t a i l s ,  whereas  i n  Reynolds (1978) 
t h e  a d j u s t e d  1960 and 1970 census  f i g u r e s  were used .  



e a r l i e r  s e c t i o n  ( T a b l e  2 )  which a l s o  t a k e s  i n t o  a c c o u n t  c a p i t a l  

and l a n d  i n p u t s .  I n  a b s o l u t e  t e r m s  t h e  i n c r e a s e  i n  o u t p u t  p e r  

worker  i n  t h e  1960s was f o u r  t i m e s  t h a t  of t h e  1940s,  o r  a l m o s t  

4,500 (1950) pesos  i n  t h e  c o u r s e  of  t h e  decade .  T h i s  i s  equ iv -  

a l e n t  t o  between $1,200 and $2,400 c u r r e n t  U.S. d o l l a r s  depend- 

i n g  on t h e  c o n v e r s i o n  f a c t o r  used .  I n  p r i n c i p a l  such  growth 

s h o u l d  have g r e a t l y  e n l a r g e d  t h e  economic " p o l i c y  space"  pe rmi t -  

t i n g  h i g h e r  r a t e s  o f  s a v i n g s  and inves tment  t o g e t h e r  w i t h  i m -  

provements  i n  r e a l  incomes o f  t h e  work f o r c e .  However, more re- 

c e n t  GDP e s t i m a t e s  show s lower  growth i n  t h e  1960s of a b o u t  3,900 

(1950) p e s o s  p e r  worker ,  o r  between $1,000 and $2,000 (1977 d o l -  

l a r s ) .  (See  Tab le  8 f o r  a  comparison of t h e  two sets o f  e s t i -  

mates . )  Of c o u r s e  t h e s e  e s t i m a t e s  canno t  t a k e  i n t o  c o n s i d e r a t i o n  

t h e  p o s s i b l e  t u r n i n g  p o i n t  i n  t h e  mid-1960s i n d i c a t e d  by t h e  an- 

a l y s i s  i n  S e c t i o n  I .  

E s p e c i a l l y  i n t e r e s t i n g  i s  t h e  c o n t r i b u t i o n  t o  o v e r a l l  produc- 

t i v i t y  growth made by " s h i f t s "  i n  employment from lower  t o  h i g h e r  

p r o d u c t i v i t y  o c c u p a t i o n s .  T h i s  must be  one  i m p o r t a n t  e l ement  i n  

t h e  "unexp la ined  r e s i d u a l "  p r e s e n t e d  e a r l i e r  i n  T a b l e  2. T o  t h e  

e x t e n t  t h a t  t h e r e  h a s  been a  s h i f t  of  t h e  work f o r c e  toward more 

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

i t y  growth cou ld  have been e x p e r i e n c e d  w i t h o u t  n e t  g a i n s  i n  any 

s p e c i f i c  s e c t o r .  I n  Reynolds (1970) t h e  " s h i f t  e l ement"  was es- 

t i m a t e d  a s  a  r e s i d u a l  a f t e r  d e d u c t i n g  from t o t a l  p r o d u c t i v i t y  

growth i n  each  s e c t o r  t h a t  component which cou ld  be  a t t r i b u t e d  t o  

p u r e  i n c r e a s e s  i n  o u t p u t  p e r  worker (aAA, bAB ,... zAZ) .  The re- 

mainder  r e p r e s e n t s  t h e  sum o f  t h e  p u r e  " s h i f t "  (AaA, AbB,. . . ,AzZ) 

and " s h i f t - s h a r e "  components (AaAA, AbAB,. . . , A z A Z )  . I t  was found 

t h a t  t h e  s h i f t  f a c t o r  accoun ted  f o r  41 p e r c e n t  of  n a t i o n a l  prod- 

u c t i v i t y  growth i n  t h e  1940s and 24 p e r c e n t  i n  t h e  1950s ( i b i d . ,  

pp. 66-68) ,  i n d i c a t i n g  t h a t  a l t h o u g h  t h e  movement o f  l a b o r  be- 

tween s e c t o r s  was e x t r e m e l y  i m p o r t a n t  i n  t h e  f i r s t  decade  o f  

r a p i d  growth,  it became less s o  i n  t h e  1950s.  I t  i s  now p o s s i b l e  

t o  c a r r y  t h i s  a n a l y s i s  fo rward  t h a n k s  t o  more r e c e n t  e s t i m a t e s  o f  

b o t h  o u t p u t  and employment t h r o u g h  1970. The s h i f t  component, 

based  on E s t i m a t e  A (Tab le  7 ) ,  a p p e a r s  t o  have been even more i m -  

p o r t a n t  t h a n  was e a r l i e r  b e l i e v e d .  I t  i s  now s e e n  t o  have accoun- 

t e d  f o r  50 p e r c e n t  i n  t h e  1960s.  ~ l t e r n a t i v e l y ,  E s t i m a t e  B ( T a b l e  



9)  shows t h e  t r e n d  a l s o  d e c l i n i n g  t o  t h e  1950s when t h e  s h i f t  

component was 40 p e r c e n t  of  p r o d u c t i v i t y  growth,  a f t e r  which it 

f e l l  t o  28 p e r c e n t  i n  t h e  1960s. However t h e  c o n t r i b u t i o n  o f  

t h e  secondary  s e c t o r  t o  t h e  s h i f t  f a c t o r  i n c r e a s e d  s i g n i f i c a n t l y  

i n  t h e  1960s r e l a t i v e  t o  t h e  t e r t i a r y  s e c t o r ,  i t s  s h a r e  o f  t h e  

s h i f t  f a c t o r  b e i n g  38  p e r c e n t  i n  t h e  1950s and 54 p e r c e n t  i n  t h e  

1960s (Tab le  9 )  . 
The i m p l i c a t i o n s  a r e  t h a t  h a l f  of t o t a l  f a c t o r  p r o d u c t i v i t y  

growth i n  t h e  1940s was a s s o c i a t e d  w i t h  l a b o r  f o r c e  s h i f t s  from 

lower  t o  h i g h e r  p r o d u c t i v i t y  o c c u p a t i o n s .  However i n  t h e  n e x t  

two decades  t h i s  s h i f t  f a c t o r  f e l l  t o  o n e - f o u r t h  o f  t o t a l  pro-  

d u c t i v i t y  growth.  Hence t h e r e  i s  s t r o n g  ev idence  t h a t  t h e  s h i f t  

c o n t r i b u t i o n  t o  Mexican growth i s  d e c l i n i n g .  The r e l a t i v e  i m -  

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

growth th rough  l a b o r  a b s o r b t i o n  i s  a l s o  d i m i n i s h i n g ,  no twi th -  

s t a n d i n g  s u s t a i n e d  i n c r e a s e s  i n  income p e r  worker  w i t h i n  t h a t  

s e c t o r .  For  f u t u r e  p r o d u c t i v i t y  growth t o  c o n t i n u e ,  g r e a t e r  

stress must b e  p l a c e d  o n  i n v e s t m e n t s  which are complementary t o  

l a b o r  and on l a b o r - a b s o r b i n g  t e c h n o l o g i c a l  p r o g r e s s  i n  t h e  prim- 

a r y  and secondary  s e c t o r s  a s  w e l l  a s  i n  t h e  t e r t i a r y  s e c t o r ,  

s i n c e  t h e  s h i f t  f a c t o r  c a n n o t  b e  expec ted  t o  t a k e  up t h e  s l a c k  

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

from l a b o r  d i f f u s i o n  and m i g r a t i o n  a r e  dwind l ing ,  and t h a t  more 

a t t e n t i o n  must  be  d i r e c t e d  t o  inves tment  and i n n o v a t i o n s  i n  t h o s e  

l o c a l i t i e s  a n d ' o c c u p a t i o n s  where l a b o r  i s  most r edundan t .  



Table 9. Alternative sectoral and shift elements in productivity 
growth, Estimate B, 1950-70.  

Primary s e c t o r  

h a  (Sectora l )  

A ~ A  ( S h i f t )  -169 

A a h  (Combined) - 33 
-- 

Tota l  growth of output  pe r  
worker 11 

Secondarv sec to r  

AbB 284 385 

A ~ A B  4 3 190 

Tota l  growth of output  p e r  
worker 554 26 1,768 4 6 

Ter t i a ry  s e c t o r  

Tota l  growth of output per  
worker 1,544 7 3 1,969 5 1 

Tota l  Mexico 

To ta l  A ( Y / N )  growth of out- 
pu t  per  worker 2,110 100 3,848 100 

S h i f t  A ( Y / N )  - AYn = 
component A ( Y / N )  

4 0 2 8 



111. A SHIFT SHARE ANALYSIS OF TOTAL FACTOR PRODUCTIVITY 
GROWTH I N  THE SIX M A I N  REGIONS OF MEXICO: 1940 TO 1970 

I n  o r d e r  t o  d e t e r m i n e  t h e  impact  on p r o d u c t i v i t y  o f  i n t e r n a l  

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

t o  o u t p u t  and employment d a t a  f o r  t h e  s i x  major  r e g i o n s  o f  Mexico. 9 

The r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  10 and 11 .  They i n d i c a t e  t h a t  

t h e  r e g i o n a l  s h i f t  f a c t o r  does  n o t  appear  t o  be  o f  ma jo r  impor- 

t a n c e  i n  e x p l a i n i n g  p r o d u c t i v i t y  growth,  e s p e c i a l l y  when compared 

w i t h  s e c t o r a l  e l ements  a s  ana lyzed  i n  S e c t i o n  11. For  example, 

t h e  r e g i o n a l  s h i f t  component i n  t h e  1940s was o n l y  16 p e r c e n t ,  

f a l l i n g  t o  11 p e r c e n t  i n  t h e  1950s and r e c o v e r y  t o  14 p e r c e n t  i n -  

t h e  1960s i n  T a b l e  11. T h i s  i m p l i e s  t h a t  a t  t h e  most  o n l y  one- 

s e v e n t h  t o  o n e - t e n t h  of  t h e  growth i n  o u t p u t  p e r  worker c o u l d  have 

been e x p l a i n e d  by movement o f  t h e  work f o r c e  from lower t o  h i g h e r  

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

t h r e e  decades .  

These f i g u r e s  a l s o  p e r m i t  o n e  t o  examine t h e  e f f e c t  o f  re- 

g i o n a l  r e l o c a t i o n  o f  t h e  work f o r c e  o n  r e g i o n a l  i n e q u a l i t y  i n  

o u t p u t  p e r  worker .  The rank  o r d e r i n g  o f  t o t a l  f a c t o r  p r o d u c t i v i t y  

f o r  t h e  s i x  r e g i o n s  remains  a lmos t  unchanged o v e r  t h e  f o u r  bench- 

mark y e a r s ,  w i t h  t h e  M e t r o p o l i t a n  Mexico C i t y  r e g i o n  w e l l  ahead 

i n  each  y e a r  fo l lowed  by t h e  North P a c i f i c  (Tab le  1 0 ) .  The Nor th  

r e g i o n ,  a l s o  i n c l u d i n g  p r i m a r i l y  b o r d e r  s t a t e s  w i t h  t h e  U.S., i s  

t h i r d  i n  a l l  y e a r s  e x c e p t  1950, when i t  was t e m p o r a r i l y  d i s p l a c e d  

by t h e  Gulf r e g i o n  (which i n c l u d e s  t h e  c i t y  of  Veracruz  and a  ma- 

j o r  t r a d i t i o n a l  o i l  producing r e g i o n ) .  I n  a l l  o t h e r  y e a r s  t h e  

Gulf ranked f o u r t h .  The rest  of t h e  C e n t e r  ( e x c l u s i v e  o f  Mexico 

C i t y  and t h e  s t a t e  o f  Mexico) ranked n e x t  t o  l a s t  i n  a l l  y e a r s ,  

fo l lowed  f i n a l l y  by t h e  P a c i f i c  Sou th .  

There  i s  some e v i d e n c e  t h a t  t h e  gap  between r i c h e s t  and poor- 

e s t  r e g i o n s  i s  g r a d u a l l y  narrowing,  s i n c e  o u t p u t  p e r  worker  i n  t h e  

M e t r o p o l i t a n  Mexico C i t y  a r e a  was 6.8 t i m e s  t h a t  of  t h e  P a c i f i c  

South  i n  1940. T h i s  m u l t i p l e  d e c l i n e d  t o  4.6 i n  1950, r o s e  a g a i n  

t o  5 .9  i n  1960, and u l t i m a t e l y  f e l l  back t o  5.0 i n  1970. I n  t h e  

1940s g r e a t e r  Mexico C i t y  accounted  f o r  o n l y  2 4  p e r c e n t  o f  n a t i o n -  

a l  p r o d u c t i v i t y  growth,  b u t  i t s  s h a r e  doubled  t o  56 p e r c e n t  i n  



T a b l e  1 0 .  O u t p u t ,  employment and  t o t a l  f a c t o r  p r o d u c t i v i t y  by 
r e g i o n ,  1940-70.  

Region 1940 1950 1960 1970 

North 

Y Output (va lue  added i n  
m i l l i o n  1950 pesos)  5,276 9,001 14,978 30,653 

N Labor f o r c e  (economically 
a c t i v e  popu la t i on  (000) ) 1,121 1,631 1,854 2,350 

N = Y /N Output p e r  worker (1950 
pesos)  4,706 5,519 7,665 13,044 

A ( Y ~ / N ~ )  Change i n  ou tpu t  p e r  
worker over  p a s t  decade 

n = N /N Labor fo rce  sha re  
N T 

.191 . 95 .191 -181 

Gulf 

Y Output 
G 

N Labor f o r c e  
G 

711 973 1,174 1,496 

G = Y /N Output p e r  worker 
G G 

3,595 5,635 7,155 9,009 

b(Y /N ) Change i n  ou tpu t  
G G 

2,040 1,520 1,854 

g = N /N Labor fo rce  s h a r e  
G T 

-121 , .117 -115 -115 

North P a c i f i c  

Y ou tput  
P 

Np Labor fo rce  362 5 49 748 1,034 

P = Y /N Output p e r  worker 
P P 

4,724 6,794 9,056 15,820 

A ( Y  /N ) Change i n  ou tpu t  
P P 2,070 2,262 6,764 

p = Np/NT Labor fo rce  s h a r e  .062 .066 .073 .080 

South P a c i f i c  

YS Output 

N Labor f o r c e  
S 

769 1,088 1,295 1,375 

S = Y /N Output p e r  worker 
S S 

1,298 1,969 2,443 1,375 

h(Y /N Change i n  ou tpu t  
S S 

671 474 1,588 

s = Nc/Nm Labor fo rce  s h a r e  .131 .130 -127 .lo6 



Table 10 c o n t i n u e d .  

Region 1940 1950 1960 1970 

Met ropo l i t an  Mexico C i t y  

Y Output 
D 

N~ 
Labor f o r c e  946 1,545 2,111 3,223 

D = Y /N Output p e r  worker 8,804 9,035 14,466 20,320 
D D 

A ( Y  /N ) Change i n  o u t p u t  231 5,431 5,854 
D D 

d = Y /N Labor f o r c e  s h a r e  .162 -185 .207 .249 
D T 

Rest  o f  c e n t e r  

Y Output 
C 

NC Labor f o r c e  

c = Y /N o u t p u t  p e r  worker 2,062 2,637 3,546 5,983 
C C 

A ( Y  /N ) Change i n  o u t p u t  575 909 2,437 
C C 

c  = N /N Labor f o r c e  s h a r e  .333 .307 .2 86 .268 
C T 

T o t a l  Mexico 

YT Output 

NT Labor f o r c e  5,858 8,345 10,213 12,955 

T = Y /N Output p e r  worker 3,907 4,920 7,267 11,759 
T T 

A ( Y  /N ) Change i n  ou tpu t  1,013 2,346 4,491 
T T 

t = N /N Labor f o r c e  s h a r e  1.00 1.00 1.00 1.00 
T T 

Sources:  GDP and l abo r  f o r c e  by r e g i o n  a r e  aggregated from s t a t e  l e v e l  d a t a  
es t imated  by Unikel (1976) and Appendini (1974).- 

D e f i n i t i o n s :  
North: Coahui la ,  Chihuahua, Durango, Nuevo Leon, San Lu i s  P o t o s i ,  
Tamaul i p a s  , Zaca tecas  . 
Gulf :  Campeche, Quintana Roo, Tabasco, Veracruz,  ~ u c a t s p  - 
North P a c i f i c :  Baja C a l i f o r n i a  Nor te ,  Baja C a l i f o r n i a  Su r ,  N a y a r i t ,  
S ina loa ,  Sonora .  
South P a c i f i c :  Colima, Chiapas ,  Guerrero,  Oaxaca 
Me t ropo l i t an  Mexico C i ty :  D i s t r i t o  Fede ra l ,  S t a t e  of Mexico 
Res t  of Cente r :  Aguasca l i en t e s ,  Guanajuato ,  Hidalgo, J a l i s c o ,  
Michoacsn, Morelos,  Puebla ,  ~ u e r g t a r o ,  T l axca l a .  



Table 1 1 .  Sectoral and shift elements underlying growth in 
output per worker by region, 1940-70 .  

Region 1940-50 % 1950-60 % 1960-70 % 

North 

Regional 
Shift 
Combined 
Total 

Gulf - 
Regional 
Shift 
Combined 
.Total 

North Pacific 

Regional 
Shift 
Combined 
Total 

South Pacific 

Regional 88 
Shift - 1 
Combined - 1 - 
Total 86 9 

Metropolitan Mexico City 

Regional 3 7 
Shift 202 
Combined 5 - 
Total 244 2 4 

Rest of center 

Regional 
Shift 
Combined 
Total 

Total Mexico 

Regional 
Shift 
Combined 
Total 

Estimated change in prod- 
uctivity with no shift 
in labor force 84 7 

Shars of productivity at- 1010-847 
tributed to shift factor 1010 - -16 
Sourca:  Table 10. 



t h e  1950s and remained h i g h  a t  46 p e r c e n t  i n  t h e  1960s ( T a b l e 1 1 ) .  

I t  a p p e a r s  t h a t  l a b o r  a b s o r p t i o n  by Mexico C i t y  i n  t h e  1940s was 

accompanied by r e l a t i v e l y  s low p r o d u c t i v i t y  growth.  One may p r e -  
I 

sume t h a t  had a g r i c u l t u r a l  p o l i c y  been d e l a y e d  d u r i n g  t h a t  c r u c i a l  

decade ,  c a u s i n g  u r b a n i z a t i o n  t o  have been even  g r e a t e r  t h a n  it was ,  

t h e  r e s u l t i n g  d r a g  on p r o d u c t i v i t y  growth would have s e r i o u s l y  un- 

dermined p o l i t i c a l  and economic s t a b i l i t y  and have i n c r e a s e d  p r e s -  

s u r e  f o r  m i g r a t i o n  t o  t h e  U.S. The t i m i n g  o f  p u b l i c  i n v e s t m e n t  

p o l i c y ,  i n  a g r i c u l t u r e  f i r s t  and t h e n  i n  manufac tu r ing  was o f  t h e  

u tmost  impor tance  i n  p r e v e n t i n g  p remature  u r b a n i z a t i o n .  

Hence i n  terms o f  r e g i o n a l  income i n e q u a l i t y ,  t h e r e  w a s  a 

narrowing o f  t h e  gap  between 1940 and 1950, a  widening d u r i n g  t h e  

1950s ,  and a  na r rowing  a g a i n  i n  t h e  1960s. D e s p i t e  t h e  s m a l l  re- 

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

w e l l  be d u e  t o  i n t e r n a l  m i g r a t i o n  as s u g g e s t e d  by Unike l  (1976, 

p.  1 8 2 ) .  H e  r e f e r s  t o  Mexico ' s  p o s s i b l e  c o n f i r m a t i o n  o f  t h e  W i l -  

l i amson  model (1965)  i n  which u r b a n i z a t i o n ,  may widen income g a p s  

i n  t h e  s h o r t  r u n  b u t  w i l l  e v e n t u a l l y  narrow them i n  t h e  l o n g  r u n .  

Unikel  n o t e s  t h a t  m i g r a t i o n  w a s  from lower p r o d u c t i v i t y  r e g i o n s  

t o  t h o s e  w i t h  h i g h e r  incomes p e r  c a p i t a ,  and s t i l l  t h e  p r o d u c t i v -  

i t y  growth i n  t h e  l e a d i n g  a r e a s  c o n t i n u e d  t o  o u t s t r i p  t h e  i n -  

m i g r a t i o n  o f  l a b o r .  T h i s  f i n d i n g  i s  s u p p o r t e d  by s h i f - s h a r e  an- 

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

s h i f t  f a c t o r  (due  t o  d e c l i n i n g  l a b o r  f o r c e  s h a r e s )  t e n d e d  t o  b e  

t h e  p o c r e s t ,  namely t h e  S o u t h  P a c i f i c  and R e s t  of C e n t e r .  The 

b e h a v i o r  of  t h e  Nor th  and Gulf r e g i o n s  i s  ambiguous, s i n c e  b o t h  

had n e g a t i v e  s h i f t  f a c t o r s  i n  two o f  t h e  t h r e e  p e r i o d s ,  t h e  Gulf 

i n  t h e  1940s and 1950s and t h e  Nor th  i n  t h e  1950s and 1960s .  I n  

S e c t i o n  V r e g i o n a l  s h i f t - s h a r e  a n a l y s i s  i s  d i s a g g r e g a t e d  t o  t h e  

s e c t o r a l  l e v e l ,  t o  p r o v i d e  a more d e t a i l e d  p i c t u r e  o f  t h e  absorb-  

t i v e  c a p a c i t y  o f  t h e  r e s p e c t i v e  s e c t o r s .  These  r e s u l t s  t e n d  t o  

show a  n e t  movement o f  p o p u l a t i o n  o u t  o f  p r imary  i n t o  secondary  

and t e r t i a r y  employment. While  t h i s  h o l d s  t h r o u g o u t  Mexico, t h e  

r e g i o n s  o f  l o w e s t  o v e r a l l  p r o d u c t i v i t y  have n o t  absorbed  i n c r e a s e s  

i n  t h e  work f o r c e  i n  p r o p o r t i o n  t o  t h e i r  i n i t i a l  employment s h a r e s .  

The o n l y  c o n s i s t e n t l y  g a i n i n g  r e g i o n s  have been t h e  P a c i f i c  N o r t h  

and M e t r o p o l i t a n  Mexico c i t y ,  t h e  combined s h a r e s  o f  which r o s e  

from 23 p e r c e n t  of  t h e  work f o r c e  i n  1940 t o  33 p e r c e n t  i n  1970. 



The f o l l o w i n g  a r e  t h e  means and s t a n d a r d  d e v i a t i o n s  o f  o u t -  

p u t  p e r  worker  i n  t h e  s i x  r e g i o n s  f o r  t h e  f o u r  benchmark y e a r s .  

The r a t i o  o f  t h e  mean t o  t h e  s t a n d a r d  d e v i a t i o n  i n d i c a t e s  t h e  i n -  

v e r s e  o f  t h e  d e g r e e  o f  d i s p e r s i o n  of  p r o d u c t i v i t y :  

. . Mean p r o d u c t i v i t y  o f  t h e  s i x  
r e g i o n s  (1950 p e s o s  p e r  worker)  4200 5265 7390 11370 

S t a n d a r d  d e v i a t i o n  o f  produc- 
a t i v i t y  o f  t h e  s i x  r e g i o n s  1193 860 1921 2771 

R a t i o  o f  mean t o  s t a n d a r d  de- 

P v i a t i o n ;  i n d i c a t i o n  o f  narrow- 
i n g  o f  p r o d u c t i v i t y  d i f f e r e n -  3.5 6.1 3 .8  4.1 

' t i a l s  among r e g i o n s  

These r a t i o s  show a  s h a r p  r e d u c t i o n  i n  i n e q u a l i t y  between 1940 

and 1950, a f t e r  which t h e  e a r l i e r  p a t t e r n  was r e c o v e r e d .  Between 

1940, 1960, and 1970 t h e r e  i s  e v i d e n c e  t h a t  r e g i o n a l  d i s p a r i t i e s  

g r a d u a l l y  narrowed,  p r o v i d i n g  modest s u p p o r t  f o r  t h e  Wil l iamson 

h y p o t h e s i s .  I n  o r d e r  t o  t e s t  t h e  r e s u l t s  s t i l l  f u r t h e r ,  GDP i s  

broken i n t o  r u r a l  and u rban  income s h a r e s  i n  T a b l e  12. The re- 

s u l t s  a r e  t h e n  compared w i t h  r u r a l  and u rban  p o p u l a t i o n s  s h a r e s  

t o  e s t i m a t e  t r e n d s  i n  r e l a t i v e  income s h a r e s  a s s o c i a t e d  w i t h  r a -  

p i d  u r b a n i z a t i o n  s i n c e  1940 i n  T a b l e  13. 

One would e x p e c t  from t h e  impor tance  o f  t h e  s h i f t  e f f e c t  i n  

g r a d u a l l y  l e v e l i n g  r e g i o n a l  incomes t h a t  t h e r e  might  have been 

a  narrowing of p r o d u c t i v i t y  ( and  income) between t h e  r u r a l  and 

urban s e c t o r s  o f  Mexico o v e r  t h e  same p e r i o d .  T h i s  would h o l d  

i f  t h e  p u l l  f a c t o r  w e r e  dominant  i n  u rban  m i g r a t i o n ,  such t h a t  

l a b o r  drawn o u t  of  t h e  r u r a l  s e c t o r  by h i g h e r  income p o s s i b i l i -  

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

of l a b o r  t o  r ise t o g e t h e r  w i t h  c a p i t a l  and l a n d  l a b o r  r a t i o s .  

T h i s  t h e n  would have been r e f l e c t e d  i n  t h e  r e l a t i v e  growth o f  

r u r a l  income s h a r e s .  However t h e r e  i s  a n  a d d i t i o n a l  e l ement ,  

namely demand f o r  r u r a l  o u t p u t .  I f  r u r a l  p h y s i c a l  p r o d u c t i v i t y  

r o s e  b u t  demand f o r  f a rm o u t p u t  l a g g e d ,  t h e n  r u r a l  t e r m s  o f  t r a d e  

( p r i c e s  o f  farm p r o d u c t s  r e l a t i v e  t o  goods  and s e r i v e s )  might  

d e c l i n e  o f f s e t t i n g  t h i s  f a v o r a b l e  t r e n d .  I n  t h e  e s t i m a t e s  i n  

T a b l e  12 c o n s t a n t  v a l u e  i n d e x e s  o f  GDP r u r a l  and u rban  have  been 

used s o  a s  t o  minimize t e r m s  of  t r a d e  e f f e c t s .  



T a b l e  1 2 .  ~ u r a l / u r b a n  income s h a r e s .  

Shares  of  g r o s s  p roduc t  
imputed t o  r u r a l  a r e a s  

1. A g r i c u l t u r e  

Share  of t o t a l  GDP 
Rura l  GDP s h a r e  

2 .  E x t r a c t i v e  i n d u s t r i e s  

Share of  t o t a l  GDP 
Rura l  GDP s h a r e  

3. Commerce and T r a n s p o r t a t i o n  

Share  of t o t a l  GDP 
Rural  GDP s h a r e  

4. Manufacturing,  c o n s t r u c t i o n  
and e l e c t r i c i t y  

Share  of  t o t a l  GDP 
Rura l  GDP s h a r e s  

5. Government 

Share  of  t o t a l  GDP 
Rura l  GDP s h a r e  

6. Rent and o t h e r s  

Share  of  t o t a l  GDP 15.5 14 .1  13.1  12.2 
Rural  GDP s h a r e  7 . 6 .  6 .4  5 .4  4.9 

Sources  and methods: ~ i s t r i b u t i - o n  of  s h a r e s  a s  i n  Reynolds (1970, Tab le  2.7, 
p. 72).  

1. Agr i cu l t u r e :  90 pe r cen t  r u r a l .  
2. E x t r a c t i v e  I n d u s t r i e s :  35 pe r cen t  r u r a l  based on 1950 import  o u t p u t  t a -  

b l e  f o r  Mexico. 

3 .  Commerce and t r a n s p o r t  = (3) x  1 /2  r u r a l  s h a r e  of GDP i n  o t h e r  lox GDP (3) 
s e c t o r s .  

4. Manufacturing,  c o n s t r u c t i o n ,  e l e c t r i c i t y :  a l l  urban.  
5 .  Government: a l l  urban. 
6 .  Rent and o the r :  p r o p o r t i o n a l  t o  popu l a t i on  s h a r e  i n  r u r a l  s e c t o r  1960: 

.493, 1965 ( e s t . ) :  .452, 1970: .414, 1975 ( e s t . ) :  .400. 

Derived s h a r e s  from GDP e s t i m a t e s  of Bank of Mexico (1977) (1960 pesos )  cor- 
responding t o  t hose  i n  Es t ima t e  B. For  t h i s  reason  t h e  1960 sha r e s  f o r  ag- 
r i c u l t u r e  (and r u r a l  GDP) a r e  w e l l  below those  i n  Reynolds (1970, p. 72) ,  
which were 18.9  (c .  f .  15.9)  and 32 ( c .  f  . 28) r e s p e c t i v e l y .  



T a b l e  13.  The d i s t r i b u t i o n  o f  GDP and  p o p u l a t i o n  r u r a l  and 
u r b a n  1940-75. 

1940 1950 1960 1965 1970 1975 
% % % % % % 

1. Rura l  s h a r e  o f  GDP 4 0 36 2 8 2 7 2 2 20 

2. Urban s h a r e  o f  GDP 60 64 72 73 7 8 8 0 

3. R u r a l  s h a r e  o f  p o p u l a t i o n  65 5 7 4 9 45 4 1 4 0 

4. Urban s h a r e  o f  p o p u l a t i o n  35 4 3 51  5 5 5 9 6 0 

5. Rura l  s h a r e  o f  GDP/Rural 62 6 3 5 7 60 5 3 5 0 
s h a r e  o f  p o p u l a t i o n  
(Row l/Row 3 = Row 5 )  

Source:  Table  12 f o r  1960-75 and Reynolds (1970, p. 74) f o r  1940-50. Owing 
t o  t h e  l a t e s t  GDP e s t i m a t e s  used f o r  1960-75, t h e  1960 r a t i o  of ru -  
r a l  GDP t o  p o p u l a t i o n  f a l l s  f rom 65 (Reynolds ,  1970) t o  57.  

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

p e r  r u r a l  d w e l l e r  f e l l  r e l a t i v e  t o  t h a t  o f  t h e  u r b a n  a r e a s  i n  

a l l  p e r i o d s  e x c e p t  f o r  t h e  1940s  and  t h e  i n t e r v a l  f rom 1960 t o  

1965 ( T a b l e  1 3 ) .  I n d e e d ,  t h e  s i t u a t i o n  as  o f  1975 i n d i c a t e s  t h a t  

r e l a t i v e  r u r a l  p e r  c a p i t a  o u t p u t  w a s  o n l y  h a l f  t h a t  o f  t h e  u rban  

s e c t o r ,  compared t o  o v e r  60 p e r c e n t  i n  1940.  

C l e a r l y  t h e  p r o c e s s  o f  m i g r a t i o n  o f  t h e  work f o r c e  h a s  f a i l -  

e d  t o  nar row t h e  r e l a t i v e  r u r a l - u r b a n  income g a p .  Of c o u r s e  a s  

r e a l  income i n  b o t h  r u r a l  and  u r b a n  a r e a s  had  m u l t i p l i e d  s e v e r a l  

t i m e s ,  t h e  a b s o l u t e  g a p  i s  w i d e n i n g  even  more.  To t h e  e x t e n t  t h a t  

m i g r a t i o n  d e c i s i o n s  a r e  made o n  t h e  b a s i s  o f  e x p e c t e d  income,  t h e  

a b s o l u t e  r a t h e r  t h a n  r e l a t i v e  g a p  i s  more r e l e v a n t  t o  a  s t u d y  o f  

t h e  r e l a t i o n s h i p  be tween  p r o d u c t i v i t y  g r o w t h  a n d  m i g r a t i o n .  Out-  

p u t  p e r  c a p i t a  i n  1960 p e s o s  r o s e  f rom 3 , 6 0 0  i n  1960 t o  a l m o s t  

5 , 0 0 0  p e s o s  i n  1970 ,  a  g a i n  o f  f rom be tween  $575 and  $800 c u r r e n t  

U.S. d o l l a r s  d e p e n d i n g  on  t h e  c o n v e r s i o n  f a c t o r  u s e d .  However, 

t h e  g a p  be tween  M e x i c o ' s  r u r a l  p e r  c a p i t a  o u t p u t  and  rea l  wages 

i n  U.S. a g r i c u l t u r e  p a i d  t o  t e m p o r a r i l y  m i g r a t i n g  Mexican w o r k e r s  

i s  d o u b l e  o r  t r i p l e  t h a t  amount.  



I n  o r d e r  t o  d e t e r m i n e  t h e  r e l a t i v e  impor tance  of  m i g r a t i o n  

t o  t h e  growth  o f  t h e  r e g i o n a l  work f o r c e s ,  a  h y p o t h e t i c a l  p a t t e r n  

of r e g i o n a l  l a b o r  s u p p l y  was e s t i m a t e d .  ~t was assumed t h a t  i n  

t h e  absence  of  m i g r a t i o n  t h e  e c o n o m i c a l l y  a c t i v e  p o p u l a t i o n  i n  

e a c h  r e g i o n  would have grown i n  d i r e c t  p r o p o r t i o n  t o  i t s  i n i t i a l  

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

from 1940 t o  1970. The d i f f e r e n c e  between t h i s  h y p o t h e t i c a l  growth  

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

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

l a b o r .  N a t u r a l l y  t h i s  i n d i c a t o r  i s  s e n s i t i v e  t o  p o s s i b l e  e r r o r s  

i n  t h e  u n d e r l y i n g  as sumpt ions  o f  p r o p o r t i o n a l  changes  i n  demograph- 

i c  f a c t o r s  among r e g i o n s  and p r o p o r t i o n a l  s h i f t s  i n  l a b o r  p a r t i c i -  

p a t i o n  r a t e s .  However it i s  f e l t  t h a t  t h e  r e s u l t s  a r e  s u g g e s t i v e  

o f  g e n e r a l  t r e n d s  i n  l a b o r  f o r c e  m i g r a t i o n  and can  be  used  t o  es- 

t i m a t e  t h e  r e l a t i v e  impor tance  o f  such  s h i f t s  i n  r e g i o n a l  p a t t e r n s  

o f  p r o d u c t i v i t y  growth .  

I t  can  be  s e e n  from Tab le  14 t h a t  t o t a l  i n t e r n a l  m i g r a t i o n  

e s t i m a t e d  i n  t h e s e  rough t e r m s  h a s  amounted t o  a  s t e a d i l y  i n c r e a s -  

i n g  s h a r e  o f  l a b o r  f o r c e  growth .  The s h a r e  was o n l y  11 p e r c e n t  i n  

t h e  1940s b u t  i n c r e a s e d  t o  16 and 2 3  p e r c e n t  r e s p e c t i v e l y  i n  t h e  

1950s and 1960s.  Without  g o i n g  i n t o  t h e  u n d e r l y i n g  c a u s e s  o f  such  

l a b o r  movement, it i s  e v i d e n t  t h a t  r e g i o n a l  p a t t e r n s  o f  p r o d u c t i v -  

i t y  growth have  been c l o s e l y  a s s o c i a t e d  w i t h  i n c r e a s e d  l a b o r  move- 

ments .  ( E x t e r n a l  m i g r a t i o n ,  w h i l e  n o t  c o n s i d e r e d  h e r e ,  i s  touched  

upon i n  S e c t i o n  V I . )  The most  n o t a b l e  r e l a t i o n s h i p  i s  t h e  s t r o n g  

a p p a r e n t  l i n k  between l a b o r  f o r c e  m i g r a t i o n  and r e g i o n a l  produc-  

t i v i t y  growth .  Two o f  t h e  t h r e e  l e a d i n g  r e g i o n s  i n  o v e r a l l  prod-  

u c t i v i t y  growth  ( T a b l e  1 1 ) ,  M e t r o p o l i t a n  Mexico C i t y  and t h e  Nor th  

P a c i f i c ,  a l s o  showed n e t  l a b o r  i n - m i g r a t i o n  i n  e a c h  o f  t h e  t h r e e  

decades .  However t h e  Plorth,  which was second i n  p r o d u c t i v i t y  

growth i n  b o t h  t h e  1950s and 1960s ,  had a  n e t  o u t f l o w  of  l a b o r  i n  

b o t h  p e r i o d s .  T h i s  i s  a l m o s t  c e r t a i n l y  a s s o c i a t e d  w i t h  an  impover- 

i s h e d  a g r i c u l t u r e  i n  much of  t h e  Nor th ,  which l e d  t o  r u r a l  o u t -  

m i g r a t i o n  t h a t  o u t s t r i p p e d  u r b a n  growth  o f  Monter rey  and t h e  b o r d e r  

c i t i e s .  E a r l i e r ,  on  t h e  o t h e r  hand, i n  t h e  1940s t h e  Nor th  was a  

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

~ u l f ,  which a f t e r  l o s i n g  l a b o r  a t  d e c r e a s i n g  r a t e s  i n  t h e  1940s and 

1950s ,  had become a  r e g i o n  o f  n e t  immigra t ion  by t h e  1960s .  With 

t h e  r e c e n t  p e t r o l e u m  boom t h i s  p a t t e r n  i s  c e r t a i n  t o  c o n t i n u e .  
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I n  no c a s e  d i d  permanent  i n t e r n a l  l a b o r  m i g r a t i o n  amount t o  

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

f a l l i n g  between t h e  1940s and 1950s from 3.2 p e r c e n t  t o  2.9 pe r -  

c e n t .  However, t h e  s h a r e  o f  m i g r a t i o n  i n  l a b o r  f o r c e  growth h a s  

s t e a d i l y  i n c r e a s e d  t o  a l m o s t  o n e - f o u r t h  o f  growth i n  t h e  1960s.  

By t h a t  decade t h e  a b s o l u t e  s h a r e  o f  m i g r a t i o n  (1960-1970) had 

r i s e n  t o  5  p e r c e n t  o f  t h e  1970 l a b o r  f o r c e .  The amount o f  temp- 

o r a r y  m i g r a t i o n  i s  o f  c o u r s e  m i s s i n g  from t h e s e  f i g u r e s ,  s i n c e  

t h e y  a r e  based on d e c e n n i a l  census  d a t a ,  b u t  t h e r e  i s  s t r o n g  e v i -  

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

l a b o r  marke t .  Thousands o f  workers  move back and f o r t h  hundreds  

of m i l e s  d u r i n g  h a r v e s t  p e r i o d s ,  and many o f  them a l s o  t r a v e l  ac-  

r o s s  t h e  b o r d e r .  There  i s  some a t t e m p t  t o  a n a l y z e  t h e  r e l a t i v e  

impor tance  o f  s e a s o n a l  m i g r a t i o n  t o  t h e  U . S .  i n  S e c t i o n  V i n  t e r m s  

o f  i t s  impact  on p r o d u c t i v i t y  and employment i n  Mexico. 



I V .  A SHIFT-SHARE ANALYSIS OF PRODUCTIVITY GROWTH I N  THE 
THREE M A I N  REGIONS: METROPOLITAN MEXICO C I T Y ,  

BORDER, AND REST OF .MEXICO 1 9 4 0  TO 1970.  

I n  view o f  t h e  l a r g e  and growing impor tance  of  m i g r a t o r y  

r e l a t i o n s  between Mexico and t h e  Uni ted  S t a t e s ,  it was de te rmined  

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

ployment changes  f o r  Mexico ' s  two major  r e g i o n s  o f  i n - m i g r a t i o n ,  

t h e  b o r d e r  s t a t e s  p l u s  M e t r o p o l i t a n  Mexico C i t y ,  v i s  a  v i s  t h e  

rest o f  t h e  c o u n t r y .  The breakdown i s  j u s t i f i e d  by t h e  f i n d i n g s  

i n  S e c t i o n  I11 which i n d i c a t e d  t h a t  t h e  Nor th  and P a c i f i c  Nor th  

had d i s p r o p o r t i o n a t e l y  l a r g e  i n c r e a s e s  i n  o u t p u t  p e r  worker ,  and 

t h a t  t h e  l a t t e r  t o g e t h e r  w i t h  t h e  M e t r o p o l i t a n  Mexico C i t y  con- 

s i s t e n t l y  e x p e r i e n c e s  n e t  i n - m i g r a t i o n .  One may e x p e c t  t h a t  t h e  

g r e a t e r  t h e  i n b a l a n c e  i n  r e g i o n a l  o u t p u t  growth,  t h e  more migra-  

t i o n  ( s h i f t  f a c t o r )  w i l l  s e r v e  t o  d i f f u s e  p r o d u c t i v i t y  g a i n s  

th rough  t h e  work f o r c e .  On t h e  o t h e r  hand' t h e  more p r o p o r t i o n a l  

t h e  growth among r e g i o n s ,  t h e  more r e g i o n a l  p r o d u c t i v i t y  f a c t o r s  

w i l l  dominate .  Where t h e  " p u l l  f a c t o r "  i s  r e l a t i v e l y  s t r o n g ,  i n -  

i t i a l  d i f f e r e n t i a l s  i n  r e g i o n a l  o u t p u t  growth w i l l  be  m a i n t a i n e d  

d e s p i t e  r a p i d  s h i f t s  o f t h e l a b o r  f o r c e  from lower  t o  h i g h e r  growth 

r e g i o n s .  Where t h e  "push f a c t o r "  domina tes ,  l a b o r  f o r c e  m i g r a t i o n  

c o u l d  dampen p o t e n t i a l  r e g i o n a l  i n e q u a l i t i e s  i n  p r o d u c t i v i t y  

growth by f o r c i n g  down t h e  m a r g i n a l  p r o d u c t v i t y  o f  l a b o r  i n  t h e  

r e c e i v i n g  r e g i o n s  w h i l e  a l l o w i n g  it t o  r ise i n  t h e  s e n d i n g  r e g i o n s .  

The g r a v i t y  model of  l a b o r  f o r c e  movement s u g g e s t s  t h a t  t h e  

s h i f t  f a c t o r  w i l l  work t o  e q u a l i z e  f a c t o r  incomes, t o g e t h e r  w i t h  

t r a d e  i n  goods and s e r v i c e s  and c a p i t a l  f lows .  Given t h e  f a c t  

t h a t  t h e  Uni ted  S t a t e s  e n j o y s  much h i g h e r  o u t p u t  p e r  worker  and 

i s  r e l a t i v e l y  a c c e s s i b l e  t o  Mexican l a b o r ,  t h e  g r a v i t y  model would 

imply t h a t  t h e  Mexican work f o r c e  s h o u l d  g r a d u a l l y  d i s p l a c e  i t s e l f  

nor thward  and s h i f t  s t e a d i l y  i n t o  t h e  s p h e r e  o f  i n f l u e n c e  o f  t h e  

U.S. l a b o r  marke t .  Indeed,  t h e r e  i s  s t r o n g  ev idence  from t h e  d a t a  

on t h e  b o r d e r  r e g i o n  t h a t  l a b o r  f o r c e  growth i n  a r e a s  a d j a c e n t  t o  

t h e  b o r d e r  h a s  been much g r e a t e r  t h a n  e l sewhere .  Some o f  t h i s  

movement h a s  been w i t h i n  t h e  b o r d e r  s t a t e s ,  from r u r a l  t o  urban 

c e n t e r s  l o c a t e d  on t h e  f r o n t i e r s  which a r e  connec ted  t o  t h e  U.S. 

s e r v i c e  economy th rough  t o u r i s m ,  and which have  r e c e n t l y  e s t a b l i s h e d  
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