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Abstract
The production approach to market power estimation requires accurate measures of output-input elasticities. This note

shows that when there is employer or employee market power in labor markets, the cost share approach cannot

identify the output-labor elasticity needed to estimate the labor market power indicator. A naïve application of this

method biases the labor market power indicator towards perfect competition. Therefore, researchers should implement

alternative estimation strategies, as the econometric estimation of the production function.
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1. Introduction

The  study  of  firm-level  market  power  has  developed  around  two  primary

methodological approaches.  The demand approach (Berry,  1994;  Berry et  al.,  1995)

requires  price  and  quantity  data  to  recover  marginal  costs  under  various  profit-

maximizing firm behaviors.

Alternatively, the production approach does not rely on behavioral assumptions about

competition. This method, which can be traced back to Hall (1988), gained prominence

following the work of De Loecker and Warzynski (2012). De Loecker and Warzynski

(2012)  show that  firm price  markups  can  be  determined  as  the  ratio  of  the  output

elasticity  with  respect  to  a  flexible  input  to  the  expenditure  share  of  that  input  in

revenue. 

This approach has since dominated the field of price markup estimation and has been

extended to the estimation of labor market power indicators (Yeh et al., 2022; Mertens,

2020, 2022; Casacuberta and Gandelman, 2023). In the presence of firm market power,

wages  are  typically  below marginal  revenue  labor  productivity  (wage  markdowns),

while in the case of rent-sharing or employee market power, the opposite occurs. 

The key step in the production approach is obtaining an adequate measure of the output

elasticity with respect to the flexible input. Thus, measures of product and labor market

power are closely linked to productivity analysis.

De Loecker and Syverson (2021) offer a comprehensive review of productivity research

from an industrial organization perspective. They discuss the trade-offs between two

methods for recovering output elasticities: production function estimation and the cost-

share approach. 1

The cost-share approach assumes that firms minimize costs at each point in time, inputs

are  flexible,  and  technology  exhibits  constant  returns  to  scale.  On  the  other  hand,

parametric  production  function  estimation  deals  with  several  challenges,  including

simultaneity  and  selection  biases,  which  have  been  extensively  discussed  in  the

literature (Olley and Pakes,  1996).2 Therefore,  it  is  tempting to use the factor share

approach that does not require any fancy econometrics and does not have convergence

problems, nor produces output-input elasticities out of the expected [0,1] range. 

In  this  note,  we  argue  that  for  the  cost-share  approach  to  yield  unbiased  elasticity

estimates,  perfect  competition  in  input  markets  must  be  assumed.  When  there  is

employer  or  employee market  power in  the labor  market,  it  becomes impossible to

recover the output-labor elasticity independently from the labor market power indicator.

Consequently,  researchers  seeking to  analyze  market  power  in  labor  or  other  input

markets should focus on the econometric estimation of the production function. While

the  intuition  that  the  cost-share  approach  is  unsuitable  for  measuring  labor  market

power  has  appeared  in  some of  the  specialized  literature,  this  paper  is  the  first  to

1 A third estimation alternative is Data Envelopment Analysis (DEA) that  they do not cover in their

review and refer to Cooper et al (2011) for an overview.
2 The first reference to the simultaneity problem in the economic literature is probably Marschak and

Andrews (1944).  The control function approach used in Olley and Pakes (1996) was later refined in

Levinsohn  and  Petrin  (2003)  and  Ackerberg,  Caves,  and  Frazer  (2015).  Another  possibility  is  the

methodology proposed by Arellano and Bond (1991) and Blundell and Bond (1998) for the identification

of parameters within dynamic panel models. 



formally  derive  why this  is  so  and to  provide  a  size  of  the  biases  that  arise  in  an

incorrect naïve application. 

2. A framework for price markup and labor market power indicators

In  this  section  we  develop  the  labor  market  power  indicator  assuming  employers’

monopsony power. It can be shown that the same labor market power indicator arises

from models with employee’s market power (Mertens and Mottironi 2023).

For firm i at period t we assume a production technology given by

 Q¿=Q¿ (L¿ , M¿ , K¿ ,ω¿) (1)

where  L¿ and  M¿are  labor  and materials  respectively,  K¿ is  capital,  ω¿ is  a  scalar

productivity  term  and  Q¿ is  gross  output.  For  cost  minimization,  the  following

Lagrangian can be written:

L=w¿ ( L¿) L¿+pm¿ M¿+ r¿K¿+λ¿ (Q¿−Q¿ ( ∙ ) ) (2)

where w¿, pm¿ and r¿ are prices for labor, materials and capital respectively.

We assume material inputs prices are exogenous to firms. Labor is also assumed to be

flexible, but instead of an exogenously given wage, firm monopsony power is assumed

in the labor market, i.e., w¿ ( L¿) is a positively sloped function.3

First order conditions for material inputs and labor are:

pm¿=λ¿

∂ Q¿

∂ M¿
(3)

∂ w¿

∂ L¿

L¿+w
¿

=λ¿

∂ Q¿

∂ L¿
(4)

where λ¿ represents the marginal cost at a given level of output. Rearranging, we obtain

a relation between the output elasticity of materials (θ¿
M) and the price markup over

marginal cost μ¿:

θ¿
M=

∂ Q¿/∂ M¿

Q¿/ M¿

=
P¿

λ¿

pm¿M¿

P¿Q¿

=μ¿

pm¿ M¿

P¿Q¿
. (5)

where P¿ is firm’s output price. In other words, the expression for the price markup can

be written as:

μ¿=θ¿
M [α¿

M ]
−1

 (6)

where α¿
Misthe materials share of revenue. 

For labor, we obtain:

3 This could be the result of labor market frictions that introduce costs for workers to switch among firms

(e.g., imperfect information, local preferences, moving costs).



θ¿
L=

∂ Q¿ /∂ L¿

Q¿ /L¿

=[ ∂ w¿

∂ L¿

L¿

w¿

+1] P¿

λ¿

w¿L¿

P¿Q¿

=[εSit
−1+1]μ¿α¿

L
(7)

where εS
−1

is the inverse elasticity of labor supply. Profit maximization in a monopolistic

labor market implies that  [εSit

−1+1 ]equals the wage markdown (υ¿), that in turn can be

defined as  the ratio between marginal  revenue of labor productivity  MRPL¿and the

wage w¿. 

Then, υ¿μ¿ ¿θ¿
L [α¿

L ]
−1

  (8)

where α¿
L is the labor share of revenue. 

If  the  labor  market  were  assumed  in  perfect  competition,  as  in  De  Loecker  and

Warzynski (2012), then θ¿
L [α¿

L ]
−1

would be interpreted as a measure of price markup.

Instead, in our setting this term is the interaction of product market markup and wage

markdown, υ¿μ¿. Thus, assuming perfect competition in the labor market would lead to

estimates confounding two possible sources of firm power: in the final goods market

and in the labor market. This point has already been raised in the literature (Mertens

2022, Appendix B3) and this is not the main contribution of our note.

To separately estimate product and labor marker power indicators according to equation

(6) and (8) we need estimates of α¿
L ,α¿

M , θ¿
L and θ¿

M. The first two are directly observed

in the data as the labor  share of  revenue and the materials  share of revenue.  What

remains is to estimate the elasticities.

3. Recovering output-input elasticities

A popular approach in production function estimation, that avoids dealing with complex

econometric issues, is based on the cost share of each factor in total cost.

Assuming constant returns to scale, the marginal cost equals average cost (AC¿), so 

λ¿=AC¿=
TC¿

Q¿
  (9)

where the total cost is TC¿=w¿ (L¿) L¿+pm¿M¿+ r¿ K¿

Then, the first order condition in (3) implies:

θ¿
M=

∂ Q¿

∂ M¿

M¿

Q¿

=
pm¿ M¿

TC¿
(10)

i.e. we can measure the elasticity of output with respect to materials as the cost share of

materials. 

The setting proposed for firm labor market power assumes an upward-sloping labor

supply curve which is directly related to monopsony power.  Taking this into account,
with respect to labor the first order condition has an extra term (compared to the first



order condition for materials). The first order condition is given by (4), from which we
obtain: 

θ¿
L=

∂ Q¿

∂ L¿

L¿

Q¿

=υ¿

w¿

λ¿

L¿

Q¿

=υ¿

w¿L¿

TC¿
 (11)

In this case the elasticity of output with respect to labor equals the cost share of the

labor expenditure times the labor market power indicator ν¿. Thus, it is not possible to

independently estimate υ¿ and θ¿
L under these assumptions.

If a researcher unaware of this result tries to use the cost share approach it will induce a

bias in the labor market power estimation. 

Suppose the researcher estimates θ¿
Las the labor share in total cost θ̂¿

L=
w¿L¿

TC¿

.Using this

elasticity in equation (8) will produce 

υ̂¿
L= θ̂¿

L [α¿
Lμ¿ ]

−1
. (12)

Then, the bias in absolute terms resulting in the labor market power estimation is:

υ̂¿
L−υ¿=[ θ̂¿

L−θ¿
L ] [α¿

L
μ¿ ]

−1

=[ 1−υ¿

υ¿
]θ¿

L [α¿
L

μ¿ ]
−1

(13)

From where it follows that the percentage bias in the wage markdown estimation is:

υ̂¿
L−υ¿

υ¿

=
(1−υ¿ )

υ¿

(14)

The bias is a function of the true value of the labor market power parameter  υ¿. This

gives clear indications about when the naïve use of the cost share approach will have

more severe effects. The estimator will be unbiased only when there is no market power

in the labor markets υ¿=1. 

In  a  model  with  monopsony  power  (as  the  one  presented  above)  where  the  wage

markdowns are expected to be greater  than 1 (υ¿>1)  the use of  the cost  share will

introduce a downward bias in its estimate. Conversely, if there is employee-side market

power  that  could  result  from  an  efficient  bargaining  model  as  in  Dobbelaere  and

Mairesse (2013) and Mertens (2022), then wage markdowns are expected to be below 1

(υ¿<1), hence the use of the cost share will introduce an upward bias in the estimator. In

sum, the use of the cost share will bias labor market power estimations towards 1, i.e.

towards the absence of firm or employee market power. 

Thus,  researchers  interested  in  assessing  labor  market  power  must  engage with  the

econometric estimation of production functions. This is not to say that such estimations

are free from identification challenges. The control function approaches developed by

Olley  and  Pakes  (1996),  Levinsohn  and  Petrin  (2003),  and  Ackerberg,  Caves,  and

Frazer (2015) address the endogeneity problem in production function estimation by

inverting  a  firm’s  decision  (regarding  investment  or  intermediate  input  demand).

Doraszelski  and  Jaumandreu  (2023)  argue  that,  since  a  firm’s  planned  output  is

unobserved by the econometrician, to properly perform the required inversion one must

either assume that there are no differences in demand and conduct across firms and



time, or that these differences can be fully controlled for by observables. They discuss

the biases introduced in markup estimation and propose, as an alternative, the dynamic

panel data approach (Arellano and Bond, 1991; Blundell and Bond, 1998). While the

literature  has  not  yet  provided  definitive  solutions,  the  analysis  of  alternative

econometric methods for production function estimation in De Loecker and Syverson

(2021),  as well  as the critique by Doraszelski and Jaumandreu (2023),  are essential

references. We refer the reader to these works, as resolving these issues falls beyond the

scope of this note.

4. Conclusions

The factor share approach to estimating output-input elasticity is straightforward and

appealing  because  it  avoids  the  econometric  challenges  associated  with  parametric

production function estimation. However, if firms or employees exert market power in

the labor market, this approach does not allow for the separate estimation of output-

labor elasticities and labor market power. Ignoring this issue biases the results toward

perfect competition. When employers have market power the wage markdown will be

downward-biased, while the opposite occurs when employee market power is present.

Consequently, researchers interested in market power in labor or other input markets

must rely on econometric techniques for estimating the production function.

Disclosure of interest

The authors report there are no competing interests to declare

References

Ackerberg, D., Caves, K., and Frazer, G. (2015). Identification Properties of Recent

Production Function Estimators. Econometrica, Vol.83(6), pp.2411-51.

Arellano, M. and Bond, S. (1991). Some Tests of Specification for Panel Data: Monte

Carlo Evidence and an Application to Employment Equations. The Review of Economic

Studies Vol.58(2), pp.277-97. 

Blundell,  R.  and  Bond,  S.  (1998).  Initial  Conditions  and  Moment  Restrictions  in

Dynamic Panel Data Models. Journal of Econometrics, Vol.87(1), pp.115-43. 

Casacuberta, C. and Gandelman, N. (2023) The impact or labor market institutions on

markups and markdowns: evidence from manufacturing and service sectors in Uruguay,

International Journal of Industrial Organization, Vol.87, pp.1-18

Dobbelaere,  S.  and  Mairesse,  J.  (2013).  Panel  Data  Estimates  of  the  Production

Function  and  Product  and  Labor  Market  Imperfections.  Journal  of  Applied

Econometrics, Vol.28(1), pp 1-46.

Cooper,  William W, Seiford,  Lawrence M, and Zhu, Joe (2011).  Data Envelopment

Analysis: History, Models, and Interpretations. In: Cooper W, Seiford L., Zhu J (eds)

Handbook  on  Data  Envelopment  Analysis."  International  Series  in  Operations

Research and Management Science Vol.164, pp.1-39.

De Loecker,  J.,  and Syverson,  C.  (2021).  An industrial  organization  perspective  on

productivity. Handbook of Industrial Organization. Elsevier Vol.4 (1). pp.141-223.



De Loecker, J., and Warzynski, F. (2012). Markups and Firm-Level Export Status. The

American Economic Review, Vol.102(6), pp.2437-2471.

Levinsohn, J., and Petrin, A. (2003). Estimating production Functions using Inputs to

Control for Unobservables. Review of Economic Studies, Vol.70(2), pp.317-40.

Marschak, J.,  and W. H. Andrews (1944): Random Simultaneous Equations and the

Theory of Production, Econometrica,Vol.12, pp.143-205.

Mertens, M. (2020). Labour market power and the distorting effects of international

trade. International Journal of Industrial Organization. Vol.68. 

Mertens, M. (2022). Micro-mechanisms behind declining labor shares: Rising market

power  and  changing  modes  of  production.  International  Journal  of  Industrial

Organization. Vol.81. 

Mertens, M. and B. Mottironi (2023). Do larger firms exert more market power? 

Markups and markdowns along the size distribution. Center for Economic Performance.

Discussion Paper.

Olley,  S.  and  Pakes,  A.  (1996),  The  Dynamics  of  Productivity  in  the

Telecommunications Equipment Industry. Econometrica, Vol.64(6), pp.1263-1297.

Yeh,  C.,  Macaluso,  C.,  Hershbein,  B,  2022.  Monopsony in the  U.S.  Labor  market.

American Economic Review. Vol.112(7), pp.2099–2138.


