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Production and Costs

See  chap te r s  7-9 in  Mansf ie ld  e t  a l

Production

• Hav ing  cons ide red  demand  have  to  move  to  
cos t  and to  do  tha t  t ry  to  unders tand 
p roduc t ion

• Usefu l  gene ra l  f r amework :  p roduc t ion  
funct ions

• S imples t :  one  mach ine  and  one  inpu t  
p roduc ing  an  ou tpu t .  Cons ide r  max imum 
ou tpu t  by  each  combina t ion .

Production 

• A v e r a g e  p r o d u c t  =  t o t a l  p r o d u c t  ( o u t p u t )

a m o u n t  o f  i n p u t

• M a r g i n a l  p r o d u c t  =  a d d i t i o n  t o  t o t a l  p r o d u c t

f r o m  o n e  a d d i t i o n a l  

u n i t  o f  i n p u t

• D e r i v a t i v e  o f  o u t p u t  w r t  i n p u t

• C a n  t r a c e  t h e s e
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Production

• Law of  d imin ish ing  re turns :  a f te r  some 

point  the  marginal  product  wi l l  decl ine

• Generalisation

• Assumes technology constant

• Assumes one factor fixed

• Gives  shape  to  funct ions

Production

• Can  genera l i se

• Cons ider  two  var iab le  fac tors

• Q  =  F ( X1 ,  X2 )
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Isoquants

• Can  represen t  the  su r face  in  two  d imens ions  

us ing  i soquants

• M P 1 = δQ/δ X1 ;  MP2 =  δQ/δ X2

• MRTS = ra te  a t  which  one  input  can  be  

subs t i tu ted  for  another  wi th  output  constant

• M R T S =  -d  X2 /  d X1 (minus  s lope  of  

i soquan t )

• Which  can  show i s  =  -M P 1 / M P 2

• I f  can  only  use  f ixed  propor t ions  then  get :
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Optimal Combinations

• Want  to  ask  what  combina t ions  o f  fac tors  

should  choose  to  maximise  the  output  for  a  

g iven  cos t :  in t roduce  a  budget  cons t ra in t

• Need  to  cons ider  combina t ions  cap i ta l  and  

l abour  ava i l ab l e
PL L+ PK K = M

• Ge t  I socos t  curve

Production

• Can  supe r impose  on  i soquant  d i a g r a m

• Maximisa t ion  of  output  for  g iven  cos t  wi l l  

be  where  iscost  curve is  at  a tangent to 

i soquan t

• Minimisa t ion  of  cos t  for  g iven  output
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Production functions

• What  we  are  descr ib ing  i s  a  product ion  

technology and  a  budget  cons t ra in t  tha t  i s  

very general .

– U n d e r l y i n g  a s s u m p t i o n s  s u c h  a s  f i x e d  c o s t s

• Returns  to  a  factor  vs  re turns  to  sca le

• C o m p e t i t i v e  b e n c h m a r k i n g  a n d  

regress ion/s ta t i s t ica l  ana lys is  of ten  used

Technological Change

• C lea r ly  impor tan t  t o  compan ies  and  
economies

– N e w  m e t h o d s

– N e w  p r o d u c t s

– N e w  o r g a n i s a t i o n

– N e w  m a n a g e m e n t

• Wi th in  s imple  f r amework  we  have  i soquant  
shif ts  out  
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Factor Productivity

• Inc rease  l abour  p roduc t iv i ty  would  change  

the shape of  the i soquan t s

• Labour  product iv i ty  i s  of ten  used  to  

measure product ivi ty  but  i t  i s  only a  par t ia l

• Bet te r  to  use  Tota l  Fac tor  p roduc t iv i ty

Total Factor Productivity

• Cons ide r  Q  =  a  (bL +  c K)

• Then TFP = a  = Q /  (b L  +  c K)

• Changes  in  to ta l  fac tor  p roduc iv i ty  measu re  
changes  in  e f f i c i ency

• Can genera l i se  to  more  fac tors

• Measures  changes  over  t ime  of  f i rms  
e f f i c iency  (eg in t roduce  f lex ib le  p roduc t ion  
me thods )

Research and Development

• R & D  i s  w o r k  o f  m a n y  k i n d s :  d e p  on  i n d

• P r o d u c t  vs  p r o c e s s

• R i s k  a n d  c h a n c e :  c a n  u s e  p r o b a b i l i t y  a n a l y s i s  t o  

w o r k  o u t  e x p e c t e d  c o s t s

• A b i l i t y  t o  m a k e  R & D  p a y  o f f  d i f f e r s

– Probability of technical success

– Probability of commercialisation

– Probabil i ty of economic success

• M a n a g e r i a l  e c o n o m i s t s  c a n  h e l p  i n  p r o j e c t  

s e l e c t i o n
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Technology

• Inven t ions  ve r sus  innova t ions

• Reduced  cos t s / improvemen t  i n  i npu t s :  

mach ine  t oo l s

• Diff icul t  d is t inct ion eg c o m p u t e r s

• Time cos t  t rade  offs  on  projec ts

– P r e s e n t  v a l u e  o f  p r o f i t

– S p e e d  o f  d e v e l o p m e n t  a n d  i n t r o d u c t i o n

Learning

• L e a r n i n g-b y-do ing  impor t an t

• Hold ing  output  ra te  cons tan t  cos ts  dec l ine  

wi th  to ta l  amount  made  

• Some f i rms  have  pr iced  in  expec ta t ion  of  

lower  fu ture  cos ts  so  bea t ing  compet i t ion  

(TI )  a l so  ae rospace

• Can es t imate  learning curves
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Diffusion

• N e e d  t o  b e  a w a r e  t h a t  i t  t a k e s  t i m e  f o r  n e w  

p r o d u c t s  a n d  i n n o v a t i o n s  t o  s p r e a d

• L e a r n i n g  p r o c e s s  e a r l y  o n

• G r o w t h  i n  p r o p o r t i o n  o f  f i r m s  u s i n g  i n n o v a t i o n  

t e n d s  t o  b e  s i g m o i d  c u r v e ,  i n f l u e n c e d  b y  

p r o f i t a b i l i t y  a n d  s i z e  o f  i n v e s t m e n t .

• T h i s  t e n d s  t o  m o d e l  t h e  p r o c e s s  w e l l :  c a n  e s t i m a t e


