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Introduction —Motivation and Research Question

• Slowing growth and flat productivity have been ailing most European economies since the start of

the century.

• Increasing labour market flexbility is often prescribed as an effective policy to lift productivity.

→ Reduced costs of adjustment enhance the employment responsiveness of firms to profitability

shocks.

→ This greater responsiveness speeds up job reallocation in the economy and raises productivity.

• This reasoning underlay the labour market reforms in Portugal, Spain, Italy and Greece during the

European sovereign debt crisis (2010-2015).
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Introduction —Motivation and Research Question

• This paper focuses on the insights of the Portuguese reform:

→ By 2008 its labour market ranked as the most stringent across OECD countries.

→ The reform (2011-2013) reduced and capped severance payments, set up dismissal funds, and

added a new reason to justify fair dismissals =⇒ Stringency was effectively reduced. EPL

→ And yet, productivity remained stubbornly flat.
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Introduction — Motivation and Research Question

Why did this happen? Is productivity immune to changes in labour adjustment costs?

Data: panel of Portuguese non-financial firms (BPLIM) b/w 2006-2019

→ A revenue function estimation exercise retrieves the unobserved profitability shocks to firms.

→ The reform is associated w/ increasing responsiveness: employment policy function,

extensive and intensive margins of employment adjustment.

→ That exercise also documents rising product market power through greater markups.

Theory: estimated structural model of dynamic labour demand by heterogeneous firms

→ A more flexible labour market and the increase in markups have a quantitatively offsetting

effect on the variance of productivity.
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Introduction — Contribution to the Literature

Business dynamism, firms’ responsiveness, and market power

[Decker et al. (2016), De Loecker & Eeckhout (2018), Decker et al. (2020), De Loecker et al. (2020), Cooper et al.

(2024a), Cooper et al. (2024b), Biondi et al. (2024)]

→ Labour market flexibility raises responsiveness but cannot boost productivity in the presence

of rising market power.

Dynamic labour demand choices of heterogeneous firms

[Hamermesh (1989), Bentolila & Bertola (1990), Caballero et al. (1997), Hopenhayn & Rogerson (1993), Varejão &

Portugal (2007), Cooper et al. (2015)]

→ Piecewise adjustment cost function embeds main features of the Portuguese labour market.

Effects of a labour market reform

[Autor et al. (2007), OECD (2014), Cingano et al. (2016), Pinelli et al. (2017), Caggese et al. (2022), OECD (2017),

Cooper et al. (2018)]

→ The distribution of labour produtivity remained unaltered due to rising market power.
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Did employment responsiveness change? — Revenue function estimation

• Firms produce according to a CRS technology and face a downward sloping demand curve.

• The resulting revenue function is given by R(Ai,t , ni,t , hi,t) ≡ Ai,t · (ni,t hi,t)α. Details

• TFPR is a gaussian AR(1) process: Ai,t = ξi,t · Aρ
i,t−1, w/ innovations log(ξi,t)

iid∼N (0, σ2).

• Applying logs and quasi first-differencing:

log(Ri,t) = ρ log(Ri,t−1) + α
(
log(ni,t) + log(hi,t)

)
− αρ

(
log(ni,t−1) + log(hi,t−1)

)
+ log(ξi,t)

• Estimation recovers the parameters and the series of profitability innovations. Data

→ OLS: omitted variable bias, log(ni,t) ̸⊥ log(ξi,t).

→ GMM-IV: lagged labour usage and wages are ⊥ to log(ξi,t), and ̸⊥ to current employment.
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Did employment responsiveness change? — Revenue function estimation

Sectors decomposition
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Did employment responsiveness change? — Decompose change in the curvature, α

• The curvature is a composite parameter, α ≡ ζε
1−ε(1−ζ)

, where:

→ The output elasticity of labour, ζ, matches the labour share under CRS. Evidence

→ Price elasticity of demand, ν ≡ |(1− ε)−1|, embeds the markup and can then be inferred.

Markups
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Did employment responsiveness change? — Taking stock

• Fall in α mirrors a more inelastic demand schedule and rising market power:

• But did the post-reform also coincide w/ increasing employment responsiveness?

Responsiveness ≡ ∂ log(ni,t)/∂ log(ξi,t)

• As the exogenous innovations are uncovered, it is possible to estimate:

1. Employment policy function: ni,t ≡ φ(ni,t−1, ξi,t).

2. Extensive margin of employment adjustment: probability of adjustment over the

distribution of ξi,t .

3. Intensive margin of employment adjustment: conditional on adjustment, size of that

adjustment over the distribution of ξi,t .

4. Exit responsiveness: probability of exiting over the distribution of ξi,t .
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Did employment responsiveness change? — Estimated policy function

• A log linear approximation of the employment policy function is:

log(ni,t) = λ1 · log(ni,t−1) + λ2 · log(ξi,t) + ϵi,t

Robustness Inaction
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Did employment responsiveness change? — Summary of results

• Rising covariance =⇒ employment decisions are tied more closely to profitability circumstances.

• Convex adjustment hazard and concave hiring rule also exhibit that increasing responsiveness.

• But responsiveness of exit decisions become largely unchanged.

Responsiveness regressions
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Did employment responsiveness change? — Yes, but...

As expected, the labour market reform...

→ Effectively slashed labour adjustment costs borne by Portuguese firms.

→ Raised employment responsiveness to profitability shocks.

Contrary to what was expected, the labour market reform...

→ Coincided w/ a period of increasing product market power through greater markups.

→ Ultimately failed to boost productivity and alter its distribution.

Enhanced responsiveness and rising market power have disparate effects on labour allocation.

→ Is it possible to separately identify their effects on the variance of labour productivity?

→ A structural model provides the counterfactuals to study why productivity remained

unaltered.
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The model — The environment

• Heterogeneous firms make dynamic labour demand decisions w/ entry and exit.

[Hopenhayn & Rogerson (1993)]

• Firms draw a Markov profitability level A ∈ A and know their inherited stock of workers, n−1

• W/ this joint knowledge they decide whether to produce or to permanently exit the economy:

V (A, n−1) = max

{
V i (A, n−1)︸ ︷︷ ︸
Incumbents

, V o(n−1)︸ ︷︷ ︸
Exiters

}

• Incumbents choose labour usage (n and h) to be employed immediately.

V i (A, n−1) = max
n≥0, h≥0

{
R(A, n, h)− ω(n, h)− c − C(n−1, n) + β

∫
A′∈A

V (A′, n) · dΠ(A′|A)
}

• Exiters just have to bear the cost of shutting down: pay severance to employees who are let go.

Incumbents Exiters Equilibrium
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The model — Estimation procedure

• Revenue function and profitability process are parameterised w/ initial GMM-IV estimates.

• The remaining vector of parameters, Θ ∈ R7, is estimated via simulated method of moments.

• Moments from before and after the labour reform identify the main parameters of interest.

Local elasticities
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The model — Estimated parameters

• Cost of sacking one employee: from 78% to only 54% of the average revenue of the economy.

• But the unit cost of hiring remained largely unchanged: b/w 31% and 34%.

Optimal weighting matrix
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Quantitative analysis — The usefulness of the estimated model

• The variance of labour productivity has remained mostly flat, while the pace of job reallocation

maintained its declining trend.

• A more flexible labour market enhanced firms’ employment responsiveness, but product market

power also rose.

• Can the muted response of productivity be explained by the interaction b/w these two

channels? The model can answer this.

→ Counterfactuals: what would have happened to the variance of productivity if either of those

channels had been absent?

→ Variance decomposition: which economic forces drive that dispersion?
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Quantitative analysis — Counterfactual exercises

Partial estimation
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Quantitative analysis — Variance decomposition of labour productivity

• The variance of productivity is linked to the measure of misallocation of Hsieh and Klenow (2009):

the cross-sectional variance of TFPR, ΣA.

• That variance is an explicit function of α and the VCov matrix of employment, hours, and TFPR.

Var
(
log(R)− log(n)

)−1 × tr


1 2(α− 1)

0 (α− 1)2

 ·

ΣA ϱAn

ϱAn Σn


 ≈ 0.96

• The decomposition embeds the effects of the labour market reform and the rise in market power.

• How did each of those impact the variance decomposition?
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Quantitative analysis — Variance decomposition of labour productivity
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Conclusion



Concluding remarks

A reform in Portugal added flexibility to the labour market but it did not boost productivity.

This paper studies why it happened.

• As predicted, the labour market reform enhanced the employment responsiveness of firms.

• But it also coincided w/ a period of rising product market power.

• Together, they exert a quantitatively offsetting effect on the dispersion of labour productivity.

The paper provides meaningful implications for policy:

• Greater markups is a documented trend in developed economies (De Loecker & Eeckhout (2018)).

• Easier labour adjustments are not sufficient; productivity also responds to stronger competitive

pressures.

20/20



THANK YOU!

jpedrogarcia.com

http://jpedrogarcia.com


Appendix: OECD Employment Protection Legislation Index
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Appendix: Revenue function derivation

• Firms have a CB production technology w/ CRS: y = z · (nh)ζ · k1−ζ , w/ ζ ∈ (0, 1).

• Their demand price schedule is p(y) = (θ/y)1/ν , where θ is a stochastic demand shifter.

• Assumption: both productivity z and demand θ are lognormal, Markovian processes.

• The revenue function net of capital payments is as follows:

R(·) = max
k

{
p(y) · y − rk

}
= max

k

{
θ

1
ν ·

(
z · (nh)ζ · k1−ζ

) ν−1
ν − rk

}
=

(
1− ε(1− ζ)

)(ε(1− ζ)

r

) ε(1−ζ)
1−ε(1−ζ)

· z
ε

1−ε(1−ζ) · θ
1−ε

1−ε(1−ζ)︸ ︷︷ ︸
≡A(z,θ;r)

· (nh)
ζε

1−ε(1−ζ)︸ ︷︷ ︸
≡(nh)α
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Appendix: Portuguese firm-level data

• Balance sheet and income statement items for the near universe of non-financial Portuguese firms.

• Data provided by the Bank of Portugal (BPLIM) for the period b/w 2006 and 2019.
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Appendix: Sectoral decomposition of the economy
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Appendix: Constant returns to scale

• Santos et al. (2022, EJ) estimate sector-specific production functions for Portuguese

manufacturing firms.

• The existence of CRS technology is not a far-fetched premise:

→ The sum of the coefficients in a CB specification ranges b/w 0.68 and 1.10.

→ The null hypothesis that the sum equals 1 is not rejected at 10% in half of the industries.

→ That figure is greater w/ a translog specification: 14/18 industries exhibit CRS.
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Appendix: Firm-level markups

• Firms use intermediate materials to produce output and generate revenue. Assumptions:

→ The demand for intermediate materials is strictly monotone in unobserved productivity.

→ Intermediate materials is a static and frictionless input.

• Under those assumptions, product markups can be recovered by µi,t = βm
i,t/s

m
i,t .

→ The revenue elasticity of materials, βm
i,t , is estimated as in Ackerberg et al. (2015).

→ The revenue share of intermediate materials, smi,t is directly observed in the data.

Go back



Appendix: Alternative DGP —Additional employment lags

log(ni,t) = λ̃1 · log(ni,t−1) + λ̃2 · log(ni,t−2) + λ̃3 · log(ξi,t) + ϵi,t
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Appendix: Alternative DGP — Relax fully flexible capital

log(ni,t) = λ̂1 · log(ni,t−1) + λ̂2 · log(ki,t−1) + λ̂3 · log(ξ̂i,t) + ϵi,t
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Appendix: Alternative DGP — Quadratic component

log(ni,t) = λ̌1 · log(ni,t−1) + λ̌2 · log(ξi,t) + λ̌3 · log(ξi,t)2 + ϵi,t
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Appendix: Alternative DGP — Sign dependence

log(ni,t) = λ̌1 · log(ni,t−1) + λ̌2 · log(ξi,t) + λ̌3 · I
(
log(ξi,t) < 0

)
+ ϵi,t
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Appendix: Employment inaction in the Portuguese economy

Go back



Appendix: Responsiveness regressions
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Apendix: Responsiveness regression at the extensive margin

• A firm within the band of inaction has employment growth ∈ [−2.5%, 2.5%] =⇒ 1i,t = 0.

1i,t = δ1 · log(ξi,t) + δ2 · log(ξi,t)2 + δ3 · log(ni,t) + ϵi,t
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Appendix: Responsiveness regression at the intensive margin

κi,t{1i,t=1} = θ0 + θ1 · log(ξi,t) + θ2 · log(ξi,t)2 + θ3 · log(ni,t−1) + ϵi,t
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Appendix: Responsiveness regression at the intensive margin

κi,t{1i,t=1} = θ̌0 + θ̌1 · log(ξi,t) + θ̌2 · I
(
log(ξi,t) < 0

)
+ θ̌3 · log(ni,t−1) + ϵi,t
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Appendix: Responsiveness of exit decisions to profitability

• Let χi,t = 1 denote a firm which exits the economy at the beginning of period t.

χi,t = ψ1 · log(ni,t−1) + ψ2 · log(ξi,t−1) + ϵi,t
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Appendix: The formal problem of the incumbents

V i (A, n−1) = max
n≥0, h≥0

{
R(A, n, h)− ω(n, h)− c − C(n−1, n) + β

∫
A′∈A

V (A′, n) · dG(A′|A)
}

• Reduced form revenue function as before: R(A, n, h) ≡ A · (nh)α, w/ curvature α ∈ (0, 1);

• Constant elasticity wage function: ω(n, h) ≡ n ·
(
w0 + w1h

η
)
w/ η ≥ 1;

• Fixed cost of operation: c > 0;

• Asymmetric labour adjustment cost function w/ fixed and linear components:

C(n−1, n) ≡


Γf + γf · (n−1 − n) if n−1 > n

0 if n−1 = n

Γh + γh · (n − n−1) if n−1 < n Go back



Appendix: Entering and exiting the economy

• Firms which want to exit need only to pay severance to all employees who are let go:

V o(n−1) = −γf × n−1

• For each exiter ∃ a potential entrant w/ a signal Ã drawn from the stationary distribution.

• Those firms enter the following period w/ the lowest level of employment, n, if:∫
A′∈A

V (A′, n) · dG(A′|Ã) ≥ 0
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Appendix: Stationary equilibrium of the economy

• A stationary equilibrium corresponds to a steady-state distribution over (A, n).

• That distribution must exist and is defined by the following elements:

→ The profitability conditional CDF, Π(·|A);

→ The employment policy function, n ≡ φ(A, n−1);

→ The exit policy function, χ(A, n−1);

→ The entrance policy function, ψ(Ã).
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Appendix: Local elasticities at the estimated parameters
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Appendix: Estimated parameters in a two-stage SMM procedure

• Results are similar when the optimal weighting matrix is used in a two-stage SMM procedure:

→ Simulate the baseline economy 1 000 times and store the corresponding moments.

→ The inverted VCov matrix of those moments are weights in the new iteration of the

minimisation.
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Appendix: Estimated parameters in a two-stage SMM procedure
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Appendix: Partial re-estimation of C (n−1, n)

• Labour adjustment costs alone exert a significant influence on both i) the covariance b/w

employment and profitability, and ii) the std. deviation of labour productivity.
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