
Cyclicality of Wages and Union Power
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Research Question

Cyclical properties of union wages

How do trade unions shape the volatility of wages over the
business cycle?

Are collectively bargained wages more rigid at business cycle
frequencies than individually bargained wages?

Source of union wage rigidity

Why are union wages more rigid at business cycle frequencies?

Search and matching frictions ⇒ Match-specific rents

How does the match-specific rent fluctuate over the cycle?
How does the sharing rule fluctuate over the cycle?



Methodology

Dynamic stochastic model of the labor market:

Search and matching frictions

Trade unions

Comparison of two regions that differ in terms of rent-sharing
rules:

Individual Nash bargaining

Collective Nash bargaining



Intuition

Individually bargained wage:

Employees make full use of their bargaining power to push the
wage to the highest possible level.

Collectively bargained wage:

Utility of the union: wage & employment

Union internalizes the wage/employment trade-off.

Preferences of the union (wage-oriented,
employment-oriented) fluctuate along the cycle.

Union does not make full use of its bargaining power to push
the wage to the highest possible level.

Worker share of the match-specific surplus fluctuates along
the cycle.
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Intuition

Individually bargained wages
Wage fluctuations driven by:

Fluctuations of the match surplus (procyclical)

Collectively bargained wages
Wage fluctuations driven by:

Fluctuations of the match surplus (procyclical)

Fluctuations of the union’s effective bargaining power
(countercyclical)



Results

Micro foundation of wage rigidity
⇒ Wage rigidity consistent with the union’s objective
function.

Wage rigidity with “spot” labor market

Countercycliclity of the union wage premium (in line with
empirical findings, Freeman and Medoff 1984, Blanchflower
and Bryson 2004)

Amplification of the volatility of employment and labor market
tightness over the business cycle

Partially addresses the Shimer’s critique

Relation between labor market volatility and the degree of
coordination in collective wage bargaining (firm vs. economy
wide collective bargaining)

Connection to the literature on the “insider-outsider” theory
of wages and unemployment
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Model



Environment

Comparison of two wage setting rules:

Individual bargaining: individually bargained wages
⇒ Bilateral Nash bargaining between a worker and a firm.

Collective bargaining: collectively bargained wages at the
economy (or firm) level
⇒ Bilateral Nash bargaining between a union and all the firms
of the economy (or each firm individually).

Perfect segmentation of the labor market, barriers prevent free
movements.



Environment: Timing (Collective bargaining)

Wage negotiation
(anticipation of the 
reaction of the firms)

Firms' reaction:
Vacancy posting decision 
(based on the negotiated wage)

Matching Production &
Wages paid

t t+1
      
Exogeneous 
shock



Solving the model

Chronologically:

1 Wage negotiation

2 0ptimal reaction of the firms: number of vacancies to post

⇒ Backward induction
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Vacancy posting decision



Vacancy posting decision

Maximization of the profit subject to the law of motion of
employment

FOC: Optimal vacancy posting decision vt for any wage rate wt

⇒ Job Creation curve (JC):

vt = vt(wt), with
∂vt
∂wt

< 0



Wage negotiation
(Focus on collective bargaining)



Wt : end-of-period value of employment

Ut : end-of-period value of unemployment

Jt : end-of-period value of a worker (for the firm)

nt(vt): number of employed workers at the end of the period



Maximization of the Nash product (Individual bargaining):

max
wt

[Wt(wt)− Ut ]
η[Jt(wt)]1−η

where η ∈ [0, 1] is the workers’ bargaining power.

Maximization of the Nash product (Collective bargaining):
. subject to the optimal reaction of firms in terms of hirings

max
wt

[nt(vt)(Wt(wt)− Ut)]η[nt(vt)(Jt(wt))]1−η

s.t Job creation curve: vt = vt(wt)

where η ∈ [0, 1] is the union’s bargaining power.



Union:

⇒ concerned by the welfare of its members (employed and
unemployed)

⇒ union’s utility function Ωt :

Ωt = nt(vt)Wt + (1− nt(vt))Ut

Ωt = nt(vt)[Wt(wt)− Ut ] + Ut

Surplus = Ωt − Ut = nt(vt)[Wt(wt)− Ut ]
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Nash product
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Worker share of the surplus

First order condition (Individual bargaining):

Wt − Ut

Wt − Ut + Jt
= η

First order condition (Collective bargaining):

Wt − Ut

Wt − Ut + Jt
= η

σu

σu + η(1− σu)mt(ut ,vt)
nt(ut ,vt)

= η̃t(ut , vt)



Equilibrium wage

Equilibrium wage rate (Individual bargaining):

wt = ηwt + (1− η)w

where wt and w are the upper and lower bound of the wage.

Only one source of fluctuation: fluctuations of the match surplus

Equilibrium wage rate (Collective bargaining):

wt = η̃twt + (1− η̃t)w + ot

where wt and w are the upper and lower bound of the wage.

The fluctuations of the union wage are driven by two forces:
• fluctuations of the match surplus
• fluctuations of the worker share



Implications of the model:

Union wage rigidity



Worker share of the surplus

η̃t = η̃t(ut , vt)
∂η̃t
∂ut

< 0
∂η̃t
∂vt

< 0

A positive productivity shock has two effects:

1 Substitution effect: η̃t↓
Intuition: wt ↑↑ and nt ↑ ⇒ decrease in the marginal utility of
wages, increase in the relative value that unions assign to
employment relative to wages.

2 Unemployment effect: η̃t↑
Intuition: ut ↓ ⇒ decrease in the marginal utility of
employment, increase in the relative value that unions assign
to wages relative to employment.

Countercyclical worker share of the surplus



Worker share of the surplus

η̃t = η̃t(ut , vt)
∂η̃t
∂ut

< 0
∂η̃t
∂vt

< 0

A positive productivity shock has two effects:

1 Substitution effect: η̃t↓
Intuition: wt ↑↑ and nt ↑ ⇒ decrease in the marginal utility of
wages, increase in the relative value that unions assign to
employment relative to wages.

2 Unemployment effect: η̃t↑
Intuition: ut ↓ ⇒ decrease in the marginal utility of
employment, increase in the relative value that unions assign
to wages relative to employment.

Countercyclical worker share of the surplus



Worker share of the surplus

η̃t = η̃t(ut , vt)
∂η̃t
∂ut

< 0
∂η̃t
∂vt

< 0

A positive productivity shock has two effects:

1 Substitution effect: η̃t↓
Intuition: wt ↑↑ and nt ↑ ⇒ decrease in the marginal utility of
wages, increase in the relative value that unions assign to
employment relative to wages.

2 Unemployment effect: η̃t↑
Intuition: ut ↓ ⇒ decrease in the marginal utility of
employment, increase in the relative value that unions assign
to wages relative to employment.

Countercyclical worker share of the surplus



Result: Wage rigidity

wt = η̃twt + (1− η̃t)w + ot

wt : procyclical

η̃t : countercyclical

⇒ Endogenous wage rigidity
⇒ It directly derives from the union’s utility function
⇒ Countercyclical union wage premium



Quantitative assessment of the model



Calibration



Steady state

Difference in steady state due to the difference in the value of
bargaining powers (worker vs. union).

Table: Steady State

Ind. Barg. Coll. Barg.

Wage 0.985 0.995
Vacancies 0.036 0.012
Unemployment rate 7.1% 17.1%
Unemployment duration 2.2m. 6m.



Moments: U.S. data, 1955-2013



Moments: Individual wage bargaining



Moments: Collective wage bargaining



Impulse responses to productivity

The two wage-setting processes differ in two aspects:

“Steady state effect of the union”: Effect on the labor market
dynamics of the difference in steady state

“Worker share effect of the union”: Effect on the labor market
dynamics of the additional source of wage volatility, the
volatility of the worker share

⇒ Intermediate case: individual bargaining with the steady state
of the collective bargaining case
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Impulse responses to a positive productivity shock



Robustness checks

λU < λN

Firm level vs. economy level wage bargaining

Anticipation of the future job-finding rate (insiders vs.
outsiders)



Impulse responses to a positive productivity shock



Conclusion

1 The preferences of the union (wage-oriented,
employment-oriented) are endogenous

2 Wage rigidity: procyclical match surplus + countercyclical
union’s effective bargaining power

3 When the economy is hit by a positive productivity shock:

moderate response of the union wage
stronger response of employment
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