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Technological progress 
 
• Labour productivity growth 
 

• Capitalisation effect increases the profit due to job creation. 
 

• The individual’s productivity y grows at the rate g. 
 

• Assume a balanced growth path where productivity, the real 
wage and profits all increase at the rate of g. 

 

eπ = profit from a filled vacancy (discounted value) 

Vπ =  profit from an unfilled vacancy (discounted value) 
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Equation (3) can be rewritten: 
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• If 
e

π  is “invested” in the labour market it earns a return 
made up of the instantaneous profit ( )y w−  and an 

expected “capital gain” ( )
V e

q π π− . 
 

• In addition the value of the asset has risen by
e

qπ . 
 

• A financial investment yields
e

rπ . 
 

• ( )
e

r g π−  is the return from a financial investment less the 

“opportunity cost”  
e

gπ in an environment characterized by 
growth g . 

 

• ( )
e

r g π− is the effective rate of return on an investment. 
 

• Growth is accompanied by a capitalisation effect equivalent 
to a reduction in the interest rate. 

 

• The cost of a vacancy is assumed to be indexed to 
productivity, i.e. it is hy. 

 
 
The return from an unfilled vacancy 
 

( )     ( )( )                   (4a)
V e V

r g hy mπ θ π π− = − + −  
 

The free-entry condition 
V

π = 0 together with (4) and (4a) give: 

                                                  (5)
  ( )

y w hy

r g q m θ

−
=

− +
 

 
The expected profit from a filled job, eπ , is equal to the 
average cost of a vacancy, / ( )hy m θ . 
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• (5) represents labour demand. 
 

•     
e

g LHS π↑ ⇒ ↑ ⇒ ↑ 
 

• Hence, the RHS, the cost of an unfilled vacancy, must also 
go up. This occurs if the average duration of a vacancy 
1/ ( )m θ  increases, which happens when labour market 
tightness increases. 

 

• Hence,   g θ↑ ⇒ ↑ , i.e. an upward shift of the labour 
demand schedule. 
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Wage setting 
 

e
V  = the discounted expected utility of an employed worker 

u
V  = the discounted expected utility of an unemployed worker 
 
 
( )     ( )                               (6)

e u e
r g V w q V V− = + −  

 
 
We assume that the income of an unemployed worker is 
indexed to productivity, such that it is zy. 
 
Then: 
( )     ( )( )                        (7)

u e u
r g V zy m V Vθ θ− = + −  

 
Apply the same wage bargaining model as in chapter 9, but 
change z to zy and r to (r-g). 
 
Equation (20) in chapter 9 can then be rewritten: 
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• The “strength of the employee in bargaining”, ( )θΓ , 
increases with g . 

 

•  g ↑ reduces the effective interest rate. 
 

• The “capital loss” from job destruction is reduced. 
 

• Hence, less fear of unemployment. 
 

• WC curve is shifted upwards. 
 
 
From Figure 10.1 
 

A rise in productivity growth: 
 

(i) raises the wage 
 

(ii) has an ambiguous effect on θ . 
 
But (5) and (8) together give: 
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Differentiation of (9) shows that rise in g raises θ. 
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  uθ ↑ ⇒ ↓  

 
 
Intuition: The profit from a filled job increases also after the 
effect on wage bargaining has been taken account of. 
 
• Productivity growth makes job creation more profitable. 
 

• Note that the effect is associated with higher productivity 
growth, not with a one-shot increase in the productivity 
level. 

 

• Limitation: Exogenous rate of job destruction q . 
 

• But if  
( )( )q q g += , then the effect on unemployment is not  

à priori clear! 
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The Anglo-Saxon vs the European model 
 

• Biased technological progress 
 

• Two labour markets: skilled and unskilled labour 
 

• Three goods 
- final good 
- two intermediate goods (one produced with skilled labour;  
  one produced with unskilled labour) 

 

• Each employee produces one intermediate good per unit of time. 
 
 
Production of the final good 
 

( ,  )
h h l l
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h
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h

L  measure the levels of  
                                     technical progress 
 
• The market for the final good is perfectly competitive. 
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Stationary state 
 

    ( )               (39)
i i i i Vi i

r p w qπ π π= − + −  
 

i
h  = cost of a vacancy 
 

/
i iiV Uθ = =  labour market tightness 

 

(  /) ( ) /  
i ii iim M V U Vθ = = the rate at which vacant jobs of 

type i are filled 
 

 ( )( )                (40)
Vi i i i i Vi

r h m θπ π π=− + −  
 
From free-entry condition 

Vi
π = 0, (39) and (40) we have: 
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Wage negotiations 
 

i
z  = income of an unemployed person 

ei
V  = discounted utility of an employed i worker 

ui
V  = discounted utility of an unemployed i worker 
 

    ( )
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 From eq. (20) in chapter 9 
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(41) and (42a) give: 
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• Labour market tightness is independent of the prices of the 
intermediate goods and thus of technological progress. 

 

• Hence, unemployment from the Beveridge curve does not 
depend on technological progress (bias). 

 

• But the relative wage /l hw w  does depend on technological bias 
(prices). 

 

• This is an Anglo-Saxon labour market. 
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A European labour market 
 

• Unskilled workers are paid a minimum wage. 
 

• Assumption: The minimum wage is indexed to the wage of 
skilled workers. 
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• Obviously 
l
θ is affected by a change in /

h l
p p  due to 

technological bias. 
 

• 
h
θ is determined as in the Anglo-Saxon model and is not affected 
by technological bias. 

 

• It follows that relative unemployment is affected by technological 
bias. 
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CES production function 
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Anglo-Saxon model 
 

( 1) / 1 /

(1 ) ( )
        

(1 ) ( )
h h h h h h

l l l l l l

w A N u

w A N u

σ σ σ

θ

θ

− −

− Φ
=

− Φ

⎛ ⎞ ⎡ ⎤⎟⎜ ⎢ ⎥⎟⎜ ⎟⎜ ⎢ ⎥⎝ ⎠ ⎣ ⎦
 

 

 
European labour market 
 

(46) together with   (1 )
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• 
h
θ  and 

h
u  are independent of technological bias. 

• It can be derived that 
( )

( )ll l
ν ν μ

+

= . 
 

• Rise of  x  = /
h l

A A  with  1σ >  shifts LD curve downwards 
in Figure 10.11. 

 

• 
l

u ↑ and l

h

u

u
↑ . 
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