
Chapter 3 
Literature Review

T h is  c h a p te r  w i l l  f ir s t  d e a l  w it h  th e  c r i t ic s  o f  th e  r e s tr ic t io n  o f  h o m o g e n e i t y  in  p r o d u c t io n  

f u n c t io n s  a n d  t h e  n o n - w a g e - la b o u r - c o s t .  T h o s e  a r e  im p o r ta n t  q u e s t io n s  n o t  d e a l t  w i t h  in  

t h e  n e o - c la s s i c a l  p r o d u c t io n  lite r a tu r e .

S e c o n d ly ,  t h e  “ e n g in e e r in g ” a p p r o a c h , w h ic h  is  a n  in t e r e s t in g  a l t e r n a t iv e  a n d /o r  

c o m p le m e n t  t o  t h e  “ e c o n o m e t r i c ” a p p r o a c h , is  s h o r t ly  d i s c u s s e d  a n d  m e r i t s  a n d  

d r a w b a c k s  o f  t h e  t w o  a p p r o a c h e s  a re  s h o r t ly  d i s c u s s e d .

3 .1  U n d e r l y in g  M o d e l  A s s u m p t i o n s
M ilt o n  F r ie d m a n  a m o n g  o th e r s  d e n ie s  th a t  in q u ir in g  in to  t h e  r e a l i ty  o f  t h e  a s s u m p t io n s  

c a n  t e s t  a  m o d e l .  T h e s e  e c o n o m i s t s  c o n c lu d e  th a t  th e  o n ly  w a y  t o  d e t e r m in e  t h e  v a l id i t y  

o f  a  m o d e l  i s  t o  s e e  w h e t h e r  it  is  c a p a b le  o f  e x p la in in g  a n d  p r e d ic t in g  r e a l  w o r ld  e v e n t s 1.

Homogeneous vs. Non-Homogeneous Production Function
T h e  p r o d u c t io n  f u n c t io n  m o d e l  c h o s e n  in  t h is  s tu d y  is  a s  a lr e a d y  s ta te d  t h e  C o b b - D o u g la s ,  
b e c a u s e  o f  t h e  b e l i e f  th a t  f a c to r  i n c o m e  s h a r e s  h a s  s ta y e d  c o n s t a n t  o v e r  t im e .  In  s p i t e  o f  

th e  a b o v e  a r g u m e n t  E r k in  I. B a ir a m 2, s t i l l  c o n s id e r  it im p o r ta n t  t o  t e s t  f o r  a s s u m p t io n s  

b e f o r e  m a k in g  r e s t r ic t io n s  t o  th e  p r o d u c t io n  fu n c t io n .

M o r e o v e r ,  E r k in  I. B a ir a m  a r g u e s  ( in  th e  s a m e  v o lu m e )  th a t  t h e  p r o d u c t io n  f u n c t io n s  in  

a p p lie d  r e s e a r c h  a r e  a s s u m e d , w i t h o u t  a  p r io r  t e s t ,  h o m o g e n e o u s .  U n f o r t u n a t e ly ,  it i s  n o t  

g e n e r a l ly  k n o w n  th a t  h o m o g e n e i t y  (a n d  h e n c e ,  c o n s ta n t  s c a le  e l a s t i c i t y )  a s s u m p t io n s  is  

n o t  a p p r o p r ia te  fo r  s o m e  a s p e c t s  o f  th e  p r o d u c t io n  th e o r y . R in s ta d  ( 1 9 7 4 )  a n d  E r k in  I. 
B a ir a m  ( 1 9 9 1 )  h a s  s h o w n  th a t  m u c h  o f  th e  t h e o r e t ic a l ly  w o r k  is  b a s e d  o n  p r o d u c t io n  

f u n c t io n s  w i t h  a  s c a le  e l a s t ic i t y  w h i c h  is  d e c r e a s in g  w i t h  in c r e a s e  in  o u tp u t .  T h is  c o n t r a s t  

w it h  t h e  C o b b - D o u g la s  h o m o g e n e o u s  p r o d u c t io n  f u n c t io n  u s e d  in  t h is  s tu d y . A n o t h e r

1 Walter Nicholson, Microeconomic Theory, p. 5.
2 Erkin I. Bairam, Homogeneous and Nonhomogeneous Production Functions. Theory and 

Applications. (England: Avebury Ashgate Publishing Ltd. 1994) p. 35.
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s e r io u s  p r o b le m  w i t h  th e  C o b b - D o u g la s  p r o d u c t io n  f u n c t io n  (a n d  o th e r  h o m o g e n e o u s  

p r o d u c t io n  f u n c t io n s )  is  th a t  it a ls o  a s s u m e s  t h e  e l a s t ic i t y  o f  s u b s t i t u t io n  i s  c o n s ta n t .

T h is  s tu d y  t a k e s  t h o s e  c r i t i c s  s e r io u s ,  b u t  u n fo r tu n a te ly ,  t h is  s tu d y  i s  w o r k in g  w i t h  a  s m a ll  

s a m p le :  y e a r ly  d a ta  fr o m  p e r io d  1 9 8 2  t o  1 9 9 7 . In  a d d it io n  f a c t o r - in p u t s  e m p lo y m e n t  a n d  

o u tp u t  h a s  s h o w e d  a  c le a r  tr e n d  o v e r  t im e  w i t h o u t  f lu c t u a t io n  o f  s ig n i f i c a n c e  h e n c e  th e  

s c a le  o f  o p e r a t io n  i s  h ig h ly  c o r r e la te d  w it h  t im e .  I t  t h e r e f o r e  b e c o m e s  d i f f i c u l t  t o  

d is t in g u is h  e m p ir ic a l ly  b e t w e e n  t e c h n ic a l  p r o g r e s s  a n d  r e tu r n s  t o  s c a le .  T h e r e f o r e ,  th e  

a c h ie v e m e n t s  o f  e s t im a t in g  a  n o n - h o r h o g e n e o u s  p r o d u c t io n  f u n c t io n  is  n o t  o f  g r e a t  v a lu e .

Non-Wage Labour Costs
T h e  la s t  t w o  d e c a d e s  h a v e  s e e n  a  s u b s ta n t ia l  in c r e a s e  in  t h e  f i x e d  c o s t s  o f  e m p lo y i n g  

la b o u r . F ir m s  t a k in g  o n  a d d it io n a l  la b o u r  f a c e s  s u b s t a n t ia l  o n - o f f  c o s t s  a n d  t h e s e  o f t e n  

f u n d a m e n t a l ly  a f f e c t  th e ir  d e m a n d  fo r  la b o u r . A  c o n s e q u e n c e  i s  th a t , in  m a n y  j o b s ,  la b o u r  

c a n  n o  lo n g e r  b e  c o n s id e r e d  a s  a  v a r ia b le  f a c t o r  o f  p r o d u c t io n . F o r  t h e  f ir m  t h e  d e c i s i o n  t o  

e m p lo y  a  la b o u r  i s  a n a lo g o u s  t o  a n  in v e s t m e n t  d e c i s i o n 3.

L a b o u r  c o s t s  e m b r a c e  a  s ig n i f ic a n t  n o n - w a g e - la b o u r - c o s t  ( N W L C )  p r o p o r t io n  in  E u r o p e ,  
J a p a n , a n d  U S . R o b e r t  A . H a r t s u g g e s t s  th a t  N W L C  is  in  t h e  a r e a  o f  3 0 - 4 0  p e r c e n t .
N o t  o n ly  a re  N W L C  q u a n t i ta t iv e ly  im p o r ta n t  t h e y  a l s o  a f f e c t  th e  f i r m ’s  la b o u r  m a r k e t  

b e h a v io u r  in  w a y s  th a t  a re  n o t  c a p tu r e d  b y  t h e  s t u d ie s  th a t  c o n c e n t r a t e  p r im a r i ly  o n  th e  

r o le  o f  d ir e c t  w a g e s 4.

W h e t h e r  la b o u r  h o u r s  s h o u ld  b e  c o n s id e r e d  a s  q u a s i - f ix e d  i s  n o t  im p o r ta n t  fo r  t h is  s tu d y ,  
s in c e  t h e  f o c u s  i s  o n  th e  l o n g  ru n  b e h a v io u r . W h a t  i s  im p o r ta n t :  i s  th a t  N W L C  c o u n t s  fo r  

a  s ig n i f ic a n t  f r a c t io n  o f  th e  la b o u r  c o s t ,  a n d  th a t  la b o u r  c o s t ’s  s h a r e  o f  to ta l  c o s t  i s  a  

im p o r ta n t  f a c to r  in  d e t e r m in in g  th e  e la s t ic i t y  o f  a  s in g le  f i r m ’s  d e m a n d  f o r  la b o u r  h o u r s .  
H e n c e ,  ig n o r in g  N W L C  w i l l  b e  m a k in g  a  s e r io u s  m is c a lc u la t io n .

3 Robert A. Hart, The Economics o f Non-Wage Labour Costs. (London: Goerge Allen & Urwin 
Ltd., 1984)

■’ Ibid. p. 171
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Is Labour-Hours Cost Equal to MRPLh in Presence of Trade Unions?
T h e  n e o - c la s s ic a l  p r o d u c t io n  th e o r y  a s s u m e  th a t  t h e  p r o f i t - m a x im is in g  f ir m  h ir e s  la b o u r -  

h o u r s  u n til  m a r g in a l  r e v e n u e  p r o d u c t s  e q u a ls  t h e  m a r g in a l  c o s t  o f  e m p lo y i n g  la b o u r - h o u r s  

(M R I3ih=M ELh), a s  it  w a s  d e r iv e d  in  e q u a t io n  2 .1 5 .  H o w e v e r ,  a s  w e  s a w  in  s e c t i o n  1 .3  th e  

e x i s t e n c e  o f  tr a d e  u n io n s  c h a n g e  th is .

T h e  f ir m  a n d  t h e  u n io n  s e t  d i f f e r e n t  w a g e s  a s  th e ir  g o a l  a n d  a  r a n g e  o f  in d e t e r m in a c y  

e x i s t s ;  th e r e  is  n o  d e te r m in a n t  w a g e  o r  e m p lo y m e n t  s o lu t io n .  In  e x i s t e n c e  o f  t r a d e  u n io n s  

t h e  w a g e  is  e s t a b l i s h e d  a s  a  r e s u lt  o f  b a r g a in in g . T h e  l e v e l  a t w h i c h  it i s  e s t a b l i s h e d  'm il  
r e f l e c t  th e  r e la t iv e  b a r g a in in g  s tr e n g th  o f  e a c h  p a r ty .

T h e  b a r g a in in g  s tr e n g th  d e p e n d s  o n  ( i )  th e  f i r m ’s w i l l i n g n e s s  t o  w it h d r a w  th e ir  la b o u r ;  ( i i )  

t h e  m a g n i t u d e  o f  t h e  c o s t  o n e  p a r ty  c a n  i m p o s e  o n  t h e  o th e r ;  ( i i i )  t h e  p r ic e  e l a s t ic i t y  o f  th e  

f ir m  o u tp u t .

N o n e t h e l e s s ,  it i s  s t i l l  a s s u m e d  th a t  la b o u r - h o u r s  is  p a id  r e la t iv e ly  in  a c c o r d a n c e  t o  th e ir  

p r o d u c t iv i t y .  T h is  i s  b e c a u s e  ( a s s u m e  t h e  t w o  p a r t ie s ’ b a r g a in in g  s tr e n g th  a r e  e q u a l )  a n y  

la b o u r - h o u r s  p a id  b e l o w  t h e  p r o d u c t iv i t y  w i l l  b e  m e e t  b y  a  d e m a n d  fr o m  t h e  tr a d e  u n io n  

a n d  v ic e  v e r s a  b y  t h e  f irm .

H o w e v e r ,  “ in  m o s t  f ir m s , e m p lo y m e n t  d o e s  n o t  f lu c t u a t e  in  l in e  w i t h  c h a n g e s  in  o u tp u t .  
O u tp u t  w i l l  n o r m a l ly  fa l l  f a s t e r  th a n  e m p lo y m e n t  o f  la b o u r  h o u r s . N o r  a r e  t h e  w a g e s  

r e d u c e d  in  l in e  w i t h  t h is  d e c l i n e  in  p r o d u c t iv i t y  (M R PLh) s o  t h e  r e la t io n s h ip  b e t w e e n  th e  

la b o u r  c o s t s  a n d  M RPLh  v a r ie s  o v e r  t h e  s t a g e  o f  t h e  b u s in e s s  c y c l e ” . - I n  s p i t e  o f  th is ,  it 

c a n  b e  a s s u m e d  th a t: th e  c o s t  o f  la b o u r - h o u r s  ( C l h )  ( o n  a v e r a g e )  e q u a ls  la b o u r - h o u r s  

p r o d u c t iv i t y  (M R P L h = C Lh) .

3 . 2  E c o n o m e t r i c  v s .  E n g i n e e r i n g  P r o d u c t i o n  F u n c t io n
T h e  a p p r o a c h  c h o s e n  t o  d e r iv e  t h e  f i r m ’ s  p r o d u c t io n  f u n c t io n  i s  a s  b e f o r e  m e n t io n e d  th e  

“ e c o n o m e t r i c  a p p r o a c h ” . T h is  a p p r o a c h  is  b a s e d  o n  t h e  id e a  th a t  a  p r o c e s s  c a n  a d e q u a t e ly  

b e  d e s c r ib e d  b y  e x a m in in g  i t s  o u t p u t s  a n d  in p u ts . It is  n o t  n e c e s s a r y  t o  k n o w  a n y t h in g  

a b o u t  t h e  ‘s c i e n c e ’ in v o lv e d  in  t h e  p r o c e s s ,  a ll th a t  i s  n e e d e d  i s  a  s e t  o f  r e l ia b le
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o b s e r v a t io n s  o n  w h a t  g o e s  in  a n d  w h a t  c o m e s  o u t . T h e  p a r a m e t e r  v a lu e s  a re  th e n  in fe r r e d  

f r o m  t h e s e  o b s e r v a t io n s .

T h e  o th e r  in t e r e s t in g  a p p r o a c h  i s  th e  e n g in e e r  a p p r o a c h . T h is  a p p r o a c h  r e q u ir e s  n o  

o b s e r v a t io n s  o f  in p u ts  a n d  o u tp u ts  b u t  d o e s  r e q u ir e  k n o w le d g e  o f  t h e  ‘ s c i e n c e ’ b e in g  

a p p lie d  in  t h e  p r o c e s s  in  o r d e r  t o  k n o w  t h e  p r o d u c t io n  p o s s i b i l i t i e s  o f  t h e  p r o d u c t io n  

p r o c e s s 5 .

T h e r e  i s  n o  s h a r p  l in e  b e t w e e n  t h e  t w o  a p p r o a c h e s :  t h e  d e g r e e  o f  e n g in e e r in g  v a r ie s  fr o m  

0  t o  1. T h e  e n g in e e r in g  a p p r o a c h  w a s  d e v e lo p e d  t o  im p r o v e  t h e  q u a n t i ta t iv e  a s p e c t  in  

e c o n o m e t r i c  p r o d u c t io n  a n a l y s e s 6.

T h e  p u r e  e n g in e e r  t e c h n iq u e  i s  n o t  w i t h o u t  p r o b le m s ,  h o w e v e r .  T h e s e  a r is e s  b e c a u s e  it  

d e a l s  o n ly  w i t h  t h e  t e c h n ic a l  a s p e c t s  o f  p r o d u c t io n  w i t h o u t  c o n s id e r in g  t h e  e c o n o m i c  

a s p e c t s ;  it d e a l s  w i t h  id e a l  ra th e r  th a n  a c tu a l  r e a l w o r ld  c o n d i t io n s ;  a n d  i s  b a s e d  o n  c u r r e n t  

t e c h n o l o g y  w i t h o u t  c o n s id e r in g  th e  t e c h n ic a l  p r o g r e s s  o v e r  t im e .

“ O b s e r v a b le  d a ta  a r e  in  o n e  s e n s e  m o r e  r e l ia b le  th a n  h y p o t h e t ic a l  d a ta . A n  o b s e r v e d  

in p u t - o u t p u t  p o in t  r e p r e s e n t s  s o m e t h in g  th a t  h a s  r e a l ly  h a p p e n e d ,  th a t  is ,  a n  a c tu a l  

b e h a v io u r  w h i c h  h a s  t a k e n  p la c e .  T h is  i s  n o t  t h e  c a s e  fo r  p s e u d o - d a t a ” 7.
H o w e v e r ,  t h e  e n g in e e r  a p p r o a c h  h a s  s u c c e s s f u l ly  b e e n  a p p l ie d  in  e s t im a t in g  n e w  

p r o c e s s e s  w h e r e  n o  h is to r ic a l  d a ta  h a v e  b e e n  a v a i la b le 8.

5 David F. Heathfield and Soeren Wibe, An Introduction to Cost and Production Function. 
(Houndmills, Basingstoke, Hampshire RG21 2XS and London: Macmillan Education Ltd., 1987) p. 153

* Ibid., p. 179.
7 Ibid., p. 177.
x Dominick Salvatore, Managerial Economics. (McGraw-Hill International Edition, 1996).
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