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LABOR ECONOMICS 

Week 7  
 

Labor demand – Basics 
 

János Köllő  



• Short run: one factor of production 

• Long run: two factors of production 

• Long run: more than two factors of 

production 



Short run 



The short-run demand curve 

• Short run = the firm's capital stock is fixed, 

only the quantity of labor changes. 

 

• We assume diminishing returns. 

 Number of workers grows  capital per worker 

decreases 

 Longer working hours  tiredness  

 



Short run 
Iso-profit curves of the firm as a function of employment and wage 

L 

w 
As long as w<MPL, the number of workers 

and their wages can be raised 

simultaneously without a fall of profits. 

 

Maximum point at w=MPL*. In case of 

diminishing returns  the curve linking the 

optimal points inclines downwards to the 

right. 

 

It can be proved that the curve is concave  

around the optimum. 

 

Lower curve = larger profit 
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*) Formally: 



Optimal choice 

The firm aims to reach  the 

lowest iso-profit curve 

(representing the highest profit) 

at  a given wage  in case of 

wage w1 it employs L1. 

 

The curve linking optimal 

choices is the short run 

demand curve. 

 

Demand curve  marginal 

revenue product curve 

 
L 

w 

L1 

w1 
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Wage elasticity 
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With a linear demand curve 

  decreases  

monotoneously: 

 

Unit-elastic in A 

Elastic left of A ( >1) 

Inelastic right of A ( <1) 

 

Why is A special? 
L 

w 

A 

Short run 



Optimal choice in case of wage bargaining 

This also holds if the firm and the 

employees bargain over wages but  

not over employment (the employer 

retains the „right to manage”)*. 

 

In such cases we have Nash bargain 

with the reservation wage(w0) and 

reservation profit ( 0) as threat points: 

*) We are going to see (12th lecture) that the optimum changes if the two parties bargain over both wages and employment. 
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Short run 



Short run 

Firm-level and industry-level demand 

At the industry level: decrease in wages  growing output  falling prices 

Hence, the demand curve is steeper (less elastic) at the industry level 

In the figure: demand increases by 20% only instead of 50% as a result of w1  w2 

100 150 

5 uniform firms 

w 

w1 

w2 

500 600 

w 

5 firms together 



Long run, two factors of production 



Long run – Two factors 

• Long run: some other factor (capital, 
land, material) is variable, too. 

 

• First, let us have only two factors: labor 
and capital (L, K). 

 

• Labor and capital can complement or 
substitute each other in production 



Technical complements and substitutes 

K 

L 

Complements 

K 

L 

Leontieff technologies 

K 

L 

Perfect substitutes 

K 

L 

Imperfect substitutes 



• In case of perfect substitutes – when there is only 
one possible technology – we return to the one-factor 
model where labor demand is a function of the 
optimal level of production only. If wages or the user 
cost of capital increase, the optimal level of 
production and the demand for both factors 
decreases. 

 

• We do not consider Leontief technologies and perfect 
substitution. 

 

• We consider the case of imperfect substitution 
between labor and capital hereafter. 

 

• It is important to see that factors which are technical 
substitutes can be „gross” complements    



Cross price elasticity 
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jk> 0  j and k are gross substitutes 

 

jk< 0  j and k gross complements 



Technical and gross 

substitution/complementarity 

Technical substitution: production can stay constant if we 
substitute j with k. 

 

Technical complementarity: production will not grow if we do 
not raise employment of k simultaneously with the rise of i. 

     *** 

Gross substitution: price of j increases → demand for k 
grows  

(cross price elasticity is positive) 

Gross complementarity: price of j increases → demand for k 
drops 

(cross price elasticity is negative) 



Complements and gross 

complements 

If two factors are complements they are 

also gross complements. 
 

Why? The scale effect and complementarity move 

demand in the same direction. 

 

How? If wk grows, the demand for k drops. Both because 

of this and the scale effect, the demand for j drops 

 jk< 0 



Substitutes and gross substitutes 

Two factors that are substitutes are not 

necessarily gross substitutes. 
 

Why? The scale effect and substitution move demand to 

opposite directions. 

 

How? If wk grows, the demand for k drops, the demand for 

j grows (substitution). However, the scale effect causes a 

drop in the demand for j  the sign of jk is undetermined 



Complements Substitutes 

Gross complements 

<0 

Gross substitutes 

>0 



– the producer is price taker  

– supply of the substitute is perfectly elastic   

– capital and labor are imperfect substitutes  

Optimum and comparative statics (A) 
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Q* 
Production isoquant 

 

Convex to origo. Why? 

 

Slope: 

 

 
(marginal rate of technical substitution) 
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L 

K 

Why? For the isocost  wL+rK=C*  K=C*/r – (w/r)L 

Isocost line 

 

Combinations of K 

and L resulting in the 

same total costs 

 

Slope: 

 r

w



Optimum 

Q* can be produced 

with combination B, 

too, but A is the cost 

minimising solution. 
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K 

Q* 

A 

B 
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Q* 
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At A, the slopes of the 

isoquant and the 

isocost are equal: 
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Effect of a wage change (1) 
Ehrenberg–Smith (2000), 100-104 

Initial optimum: A,  wage grows 

 
Substitution effect 

With the new cost rates, it is 

worth to cut L and expand K 

(A  A*). 

 

Q* is not available at this 

cost level, A* is infeasible. 
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A 

A* 



The effect of wage change (1) 
Ehrenberg–Smith (2000), 100–104 

Initial optimum: A, wage grows 

 
Scale effect 

Q* is not available at the 

initial cost level, optimal 

production (Q**) is smaller. 

 

The scale effect causes a 

fall in the demand for both K 

and L (A*  A**). 
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The effect of wage change (1) 
Ehrenberg–Smith (2000), 100–104 

Initial optimum: A, wage grows 

Total (uncompensated) 

effect 

 

Demand for L dropped 

 

Demand for K did not 

change significantly (in this 

case). The substitution 

effect increased and the 

scale effect decreased the 

demand for K. 
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The effect of wage change (2) 
Borjas (2000), 118–121. 

„The analysis is simply wrong. 

The rotation of the isocost around 

the original intercept implies that 

the firm’s cost outlay is being held 

constant. There is nothing in the 

theory of profit maximization to 

require that the firm incur the 

same costs before and after the 

wage change” (118.) 

L 

K 

Q* 

A 



The effect of wage change (2) 
Borjas (2000), 118–121. 

K 

Initial optimum: A, wage drops 

 

Substitution effect 

With the new cost rates, it is 

worth to increase L and cut 

K (A  A*). 

 

However, it is also worth 

expanding production. 

L 

Q* 

A 
A* 

C0/r 

C1/r 

The isocost curve is K=C/r-(w/r)L; it intersects axis K at C/r . 



p 

MC0 MC1 

Price, marginal cost 

Output 

When the wage falls, 

output – and total cost 

– can be increased 

without a fall in 

profits. 



The effect of wage change (2) 
Borjas (2000), 118–121. 

Initial optimum: A, wage drops 

Scale effect 

A*  A** 
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The effect of wage change (2) 
Borjas (2000), 118–121. 

Initial optimum: A, wage drops 

 

Total (uncompensated) 

effect 

Demand for labor grows, 

demand for capital grows, 

falls or does not change. 
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C1/r 
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The effect of wage change (3) 
Fleisher–Kniesner (1984, 60–71) 

Initial optimum: A, wage 

drops 

 

1. The isocost curve rotates 

at C/r 

L 

K 

A 

C/r 

C/w0 
C/w1 

B.M: Fleisher-T.J. Kinesner: Labor economics: Theory, Evidence and Policy, Prentice Hall, 

Englewood Cliffs, NJ, 1984 



The effect of wage change (3) 
Fleisher–Kniesner (1984, 60–71) 

Initial optimum: A, wage 

drops 

 

1. The isocost curve rotates 

at C/r 

2. With the new cost rates 

and given output levels, 

the producer substitutes 

A  A* 
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The effect of wage change (3) 
Fleisher–Kniesner (1984, 60–71) 

Initial optimum: A, wage drops 

 

1. The isocost curve pivots 

around C/r  

2. With the new cost rates and 

given output levels, the 

producer substitutes A  A* 

3. Expansion along the path 

EE’, with its extent 

depending on the change in 

marginal cost: A*  A**. 

Output and total cost grow 

(QQ**, CC**). 
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The effect of wage change (3) 
Fleisher–Kniesner (1984, 60–71) 

Initial optimum: A, wage drops 

 

1. The isocost curve rotates at C/r  

2. With the new cost rates and 

given output levels, the 

producer substitutes A  A* 

3. Expansion along the path EE’, 

with its extent depending on 

the change in marginal cost:  

A*  A**. Output and total cost 

grow (QQ**, CC**). 

4. In the new optimum, total costs 

can only accidentally be equal 

to C. In the figure, for instance, 

C**<C 
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Who is right? 
• The debate is about what happens at the 

corners. 

 

• In the corners we are in a one-factor world. 

 

• At the corner, it does make a difference whether 
the wage grows or falls. If it grows, that is an 
irrelevant change outside the one-factor world. If 
it falls, it might be worth to use some labor. 

 

• But: is dealing with the corners worth at all? 



Isoquant curve 

(production isoquant) 

 

Relevant domain 

L 

K 



Labor demand falls the own-wage elasticity is 

negative. Its degree depends on the slope of the 

isoquant and the share of labor*. 

 

The demand for capital at given level of output grows 

 the compensated substitution elasticity is 

positive. 

 

The demand for capital grows or falls  the sign of 

the cross price elasticity is indeterminate. 

In sum, if the wage grows: 

*) How wage growth affects total costs. 



Let us relax two of our three basic 

assumptions: 
 

–  the firm is price taker x  

–  supply of the substitute is perfectly elastic x  

–  capital and labor are imperfect substitutes  

Optimum and comparative statics (B) 



• What factors affect own-wage elasticity 

and the sign of cross price elasticities 

under these conditions? 

 

Hicks–Marshall laws 



Hicks–Marshall laws 

The demand for labor is more elastic if: 
 

1. The demand for the product is more 

elastic. 

2. Substituting labor with capital is easier. 

3. The supply of capital is more elastic. 

4. The share of labor in total costs is 

higher*. 

*) We shall find that the fourth ‘law’ does not always hold. 



Hicks–Marshall laws: 1 

The demand for labor is more elastic if: 

 

1. The demand for the product is more 
elastic 

 

Why? Wage growth  price growth  
significant drop in demand for product 

 strong scale effect  significant 
decrease in labor demand 



Hicks-Marshall laws: 2 

The demand for labor is more elastic if: 

 

2. It is easier to substitute capital for labor 

 

„Easier, harder” = the slope of the 
isoquant 

• Technical constraints 

• Legal and contractual constraints 



Hicks-Marshall laws: 3 

The demand for labor is more elastic if: 

 

3. The supply of capital is more elastic 

 

If demand for capital grows, its price and/or 

supply will increase. If the supply 

response is strong the substitution effect 

will be stronger and the demand for labor 

will fall substantially. 



Hicks-Marshall laws: 4 

The demand for labor is more elastic if: 

 

4. The share of labor in total costs is higher 

 

The validity of HM-4 depends on the substitutability of 
products versus substitutability of factors of production. 
For the derivation see 9. Labor demand – Topics 

Example: wage elasticity of the demand for roofers versus cement workers 

Flat roof: cement workers or transported cement.  Labor’s cost share is low. 

Pitched roof: carpenters. Labor’s cost share is high. No substitute technology. 

Is it true that the wage elasticity of demand is higher in the case of the carpenters? 



Long run, more than two factors 

of production 



• A price change starts a chain of substitutions. 

 

• We cannot be sure if the compensated 
elasticities of substitution are positive for any 
given pair of factors of production i and j. 

 

• If i becomes more expensive, the demand for 
j does not always grow even at given levels of 
output  empirical question. 



About the estimation procedure 

in a nutshell* 

1. Firms try to minimize their costs: 

),,...,(min 21
,

QwwwCC k
KL

2. Their optimal demand for production factor j: 

),,,..,,( 21 QrwwwLL kjj

3. The estimatable L*j/ wk parameters measure the change 

of optimal level of factor j as a function of factor price  

k  jj and ij-s are estimatable. 

*) For details see  10. Labor Demand - Measurement 


