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Abstract

In this paper we construct and analyse an appropriate matched employer-
employee data-set for measuring wage rigidity at individual level. In par-
ticular, we match individual survey and administrative data with infor-
mation on workers' productivity taken from the balance sheets of their
respective �rms. We consider the French case, restricting the analysis on
the '90s, a period of relative low and stable ination. Our data allow
us to introduce a de�nition of wage rigidity as asymmetric responses of
observed wage changes to the observed productivity changes. We �nd
that, although the distribution of wage changes for France is smooth and
Normal, therefore non showing any apparent evidence of wage rigidity, as
for example a spike at zero would indicate, the reaction of wage changes
to productivity changes is asymmetric. We conclude that: 1) wages are
downward rigid in France; 2) the shape of wage change distributions can-
not be considered per-se informative on the existence of wage rigidity.
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yBocconi University, fRDB.
zINSEE, Paris.
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1 Introduction

The extent of wage rigidity in a country is crucial for understanding the impli-
cations of monetary policies aiming at maintaining a low level of ination. The
recent availability of individual panel data (both surveys and administrative
data) has allowed to measure wage rigidity at the individual level in a number
of countries. However, the identi�cation of wage rigidities based on the observed
wage change distributions has so far made use of a restrictive de�nition. Ac-
cording to this classical de�nition, at least part of wages downwardly rigid are
interpreted as wage changes equal to zero. In particular, wage rigidity is iden-
ti�ed with the existence of a spike at zero nominal wage changes for nominal
wage rigidity, or a spike at the rate of ination for real wage rigidity. More-
over, asymmetries around zero with a low observed percentage of wage cuts is
considered as evidence of wages downwardly rigid.
The assumption underlying this approach is clearly that, in the absence of

rigidities, the distribution of wage changes should be smooth and normal. Also,
a number of individual variables are considered for estimating the dynamics of
the notional wage change that the single worker should deserve, to be compared
with the observed wage change for constructing appropriate measures of wage
rigidity. Unfortunately, the variables usually available in individual data are not
enough to capture the characteristics that any measure of wage rigidity would be
willing to express: how wages, intended as the total labor cost of a �rm, react to
demand shocks. We therefore in this paper propose an alternative approach. We
construct an appropriate data-set that matches individual data with �rm-level
balance sheets. In this way, we can add to the usual variables of individuals
a umber of �rm-characteristics to estimate notional wage changes, and also
a very useful measure of �rm-level productivity shock. We therefore adopt a
more general de�nition of rigidity: wage rigidities attenuate the transmission
of productivity shocks to wages, and downward wage rigidity is de�ned as the
transmission of the same shocks more completely upward than downward. In
this way we can test the hypothesis that wage rigidities do not imply simply and
purely a certain proportion of wage cuts, but determine a partial adjustment of
wages to productivity shocks. This adjustment is expected to be more complete
for positive than for negative shocks in case of wage rigidity. In practice, we
therefore study how wages dynamics are attenuated, and not simply avoided,
by wage rigidities.
The kind of rigidity considered in this paper is compatible with the absence

of a spike at zero in wage change distributions, as the unconditional analysis
of wage change distributions is not su�cient to capture a deeper de�nition of
wage rigidity. This is the case with the French data. In Biscourp, Dessy and
Fourcade (2005) we compare wage change distributions for a number of French
data sources showing that a spike at zero is evident only in survey data. In the
same paper we show that, considering the same individuals and similar measures
of wages, this spike can be explained as rounding error for di�erent measures
of wages, excluding the base-wage contracted that is not available at individual
level in any French data. However, we cannot conclude that wages are perfectly
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exible in France. Extending the information to the �rm-side and controlling
for �rm-characteristics and productivity shocks, here we �nd that during the
'90s (a period of low ination in France), wages react asymmetrically to positive
and negative shocks. We conclude therefore that wages are downwardly rigid
in France. Since the measure of wage that we use is not the base-wage, but
annual labor earnings paid by �rms divided the number of hours worked, we
can interpret this wage rigidity as an incomplete adjustment of labor costs to
�rm-level negative shocks.
We start by summarising briey the literature. Then we describe our data

DADS in Section 3. Section 4 presents in detail our methodology and results.
Section 5 concludes.

2 Related literature

The interest in analyzing individual panel data in order to assess whether wages
are rigid or exible dates back to McLaughlin (1994)'s paper. From that date
on, a number of similar analyses have been carried out both for the US and
some European Countries. There is no agreement among researchers about the
extent of downward wage rigidity even for the US, where most of the analyses
have been carried out using the same data-set, the Panel Survey of Income
Dynamics (PSID). Intercountry comparisons are di�cult because surveys are
collected according to di�erent criteria, and therefore the information available
both for de�ning the subsample and the variable of interest may di�er across
countries.
The existing evidence from individual surveys seems to support the idea that

wages are rigid in nominal, and not in real terms. But it is not clear the extent
of downward nominal wage rigidity at individual level. Using data from the
PSID, McLaughlin (1994) �nds that on average over 1976-86 there were 17%
stayers experiencing wage cuts and 7% had zero nominal pay growth. He uses
two measures for wages: earnings and hourly earnings concluding that wages
in the US are quite exible.
Instead of pooling together periods of high and low ination, subsequent

studies have focused on yearly wage changes, �nding evidence of a spike at zero
in the distribution of nominal wage changes. This spike is taken as evidence
of nominal wage rigidity. But, although being quite asymmetric around zero,
wage changes distributions are not completely downwardly rigid. Kahn (1997)
distinguishes between 10.6% wage cuts for wage earners and 24.3% cuts for
salary earners, �nding also a strong evidence of 8% nominal wage rigidity during
1971-88. Also, according to Card and Hyslop (1997), despite many individuals
in the PSID report wage cuts, there is clear evidence of nominal wage rigidity.
In particular, they �nd that the spike at zero hourly wage changes spans from
7% in a 10% ination environment to 15% when ination fell to 5%, both for
salary and wage earners. Therefore, the spike at zero nominal wage changes is
highly sensitive to the rate of ination.
Data at �rm level (Altonji and Devereux (2000)'s personnel �le of a large
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�rm, Bewley (1998)'s interview study that involves 300 business people) show
much higher levels of wage rigidity, measured as hourly wage, and basically no
wage cuts. Using di�erent methodologies, McLaughlin (1994), and Card and
Hyslop (1997) argue that measurement errors can not explain all the percent-
ages of wage cuts observed in individual survey's data, whereas by estimating
an econometric model Altonji and Devereux (2000) explain all the wage cuts
observed in the PSID with measurement error. Therefore, in the PSID, mea-
surement errors apparently reduce the observed percentage of nominal wage
rigidity and increase the percentage of wage cuts.
Similar analyses carried out in some European countries seem to give dif-

ferent results. Goux (1997) compares two di�erent sources of data available for
France: the 1976-92 D�eclarations Annuelles de Donn�ee Sociales (DADS), an ad-
ministrative, potentially error-free data-set, and the 1990-96 French Labor Force
Survey (LFS). Using annual earnings as a measure of wages, and therefore not
controlling for the number of hours, she �nds that the amount of wage cuts is
similar in the two data-sets and a�ects approximately 25% of stayers employed
full-time1.
Smith (1999) and Nickell and Quintini (2001) examine the UK using di�er-

ent data sources. Smith (2000) analyses the British Household Panel Survey
(BHPS). She uses weekly earnings as a measure for wages and stayers who do
not change the number of hours worked as the sample of interest. She �nds
that the percentage of employees whose wage is constant from one year to the
next is 9% during 1991-6 and the percentage of wage cuts is on average 23%.
Using the unique feature of the BHPS, that allows to consider the subsample of
people whose payslip has been checked by the interviewer, Smith (1999) focuses
on the employees whose reported earnings are error-free, and who do not receive
bonuses or overtime pay, �nding that only 1% of them had zero pay growth and
18% received wage cuts. Therefore, contrary to what has been found for the US,
measurement errors seem to be the main source of wage rigidity, increasing the
percentage of nominal wage rigidity observed in survey data. As a consequence
wages appear much more exible in the UK than in the US. Using the UK New
Earnings Survey (NES) from 1997 to 1999, Nickell and Quintini (2001) �nd on
average lower percentages of both no change in wage and wage cuts than Smith
(2000) for the same 1991-96 period, but they use a di�erent measure of wage.
In the NES data are provided by employers and come directly from payroll
records, which ensures a high degree of accuracy. The measure of the nominal
hourly wage rate used is the weekly pay of those whose pay is una�ected by
absence, excluding overtime pay, divided by weekly hours excluding overtime
hours. Again, only full-time employees not changing job are considered.
Fehr and Goette (1999) analyze earnings per working hour of stayers in the

Swiss LFS during the period of very low ination 1991-96. They �nd 12% of rigid
wages and 25% of wage cuts. Allowing for measurement errors they estimate
Altonji and Devereux (2000)'s econometric model obtaining results similar to

1Interestingly, a good percentage of wage cuts for the stayers can be explained with one
of the following: 1) better working conditions, 2) decrease in annual bonus, and 3) 4-digit
change in occupation.
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those found for the US: measurement errors can explain most of the observed
wag cuts, that actually turn in no wage changes.
In this paper, we estimate a model similar to Fehr and Goette (1999), but

extending the control variables to the �rm side in order to introduce a more
general notion of wage rigidity.

3 The construction of matched employer-employee

data

The construction of an appropriate data-set for investigating wage rigidity in
France is one important contribution of our work. Instead of using separately
labour force survey and administrative data on wages, we match each of them
with balance sheets of an extended sample of French �rms. In this way we
restrict the analysis to employees belonging to same �rms in each data-set, and
add information on the �rm-side, therefore extending the sources of explanation
for measurement errors. We start with a description of data on employees, then
move to the proper matching with �rm-level data. At the end, the sample of
interest is de�ned.

3.1 Wages and hours: administrative and declarative data
on employees

We have three sources of information available for labour earnings and hours:

� The Enquete Emploi (EE) is a source of declarative nature: it is the
French Labour Force Survey. Surveys are carried out for no more than
three consecutive years, and every year employees report their net wages
in March. This measure includes the base-wage plus monthly bonuses
received by the individual for the same month. Annual bonuses and premia
are also reported, together with two measures of hours: usual total weekly
hours, and the number of hours worked the week before the interview.
Data available cover the 1994-2000 period.

� The D�eclarations Annuelles de Donn�ees Sociales (DADS), of administra-
tive nature: the establishments employing must give to the �scal adminis-
tration, for social security purposes, some information on their employees.
This information contains a measure of annual net labour earnings received
by individuals during the employment period spent in the establishment
considered. This measure includes bonuses and premia. The DADS give
also the number of months and hours paid, so that it is possible to calcu-
late a measure of net hourly earnings. This is di�erent from the contracted
base hourly wage, since it includes bonuses. We do not consider the full
data set (that covers all the working population in France), but a sample
of 1:25, the so called DADS panel, of all people born in October of even
years. Since the number of hours is available from 1994, we consider the
1994-2000 waves.
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� The enquete Revenue Fiscaux (RF), of administrative nature, consists
in the statements made out by individuals for their income-tax return,
collected by the Direction G�en�eral des Impots (Internal Revenue Service).
Such statements are compulsory and supposed to be given by all working
people. The subsample available is composed by all people being in the EE
of March of the following year. For these people the two sources of data
can therefore be matched. The only measure available for wages in the RF
is net labour earnings, including bonuses and premia received during the
year. Information on the number of hours worked can be retrieved from
the matching with the EE. Data available cover only the period 1996-1999.

As we can see, the three sources above are referred to the same statistical
unit (employees receiving wages), and allow us to calculate a measure of hourly
wages. However, there are important di�erences among them. First of all, wage
information is referred to di�erent time-periods: the month of March of each
year for the EE, and the whole year for the DADS panel and the RF. This
di�erence can generate problems when comparing the three data, but only if
wages are taken in levels: if wage dynamics are considered, di�erences between
the three sources due to the reference period become negligible.
Moreover, the measure of wages is di�erent in the EE with respect to the

two administrative data sets. The net wage reported in the EE is the gross
wage, net from social security contributions due by the employee (cotisations
salari�e), the speci�c income tax imposed on most types of income for �nancing
the public social security scheme (Contribution Sociale G�en�eralis�ee CSG) that
can be in part subtracted from the income tax return, and another similar
tax that is instead entirely subject to the income tax return (Contribution au
Rembursement de la Dette Sociale CRDS). This is therefore in principle the sum
indicated in the wage bill of employees. We de�ne this measure of wage 'net-net'
in order to distinguish it from the information available in administrative data.
In the DADS and RF the measure of wages available is what we de�ne the net
imposable wage, i.e. the wage net only from employees contributions and the
deductible part of CSG. We reconstruct the 'net-net ' wage in the �scal sources
for comparative purposes. This is therefore the measure used in the paper,
although whenever possible we do prefer using the declared original values.
The third important di�erence between our data-sets regards the method of

collection of information. We can try to evaluate the impact of the nature of
data on our test of wage rigidity. As it has been often noticed in the literature,
individual surveys can be biased by reporting errors, that can give rounded
(for salaries) or normalised (for the number of hours) �gures. Administrative
data should not be subject a priori to the same kind of biases, since wages are
reported by employers or individuals compulsorily for administrative purposes,
and can eventually be checked through by the �scal authority. The interest
in considering the DADS rests in its bigger size compared to the EE and the
matched RF-EE sample, and in giving an alternative measure of hours with
respect to the EE.
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3.1.1 Matching employers and employees data

Both the EE and the DADS report sex, age, occupation (two-digits), industry,
type of contract (full-time, part-time), and tenure. They also collect the �rm
(SIREN) and the establishment identi�er (SIRET), and the geographic code of
the region where the �rm is located.
The EE has the advantage of giving more detailed information than the

DADS on employees and their job characteristics. For example, we know oc-
cupation (4 digits), duration of contract (permanent, temporary, interim, etc.),
function (production, study, commerce, etc.), hours regime (regular, alternated,
variable), title, and job characteristics (work over night, on Saturday or Sun-
day).
The availability of establishment and �rm identi�er in the DADS and EE

(and consequently in the RF) allows us to match the two data separately with
any source of information at the establishment or �rm-level. Firm and establish-
ment identi�ers are a priori better recorded in the DADS (where the establish-
ment itself gives the information) than in the EE, where the SIRET is codi�ed
from the address and the �scal code reported by individuals. We consider two
important variables for �rms: those taken from their balance sheets, and de-
scribing the situation of the �rm, and those revealing the geographic localisation
of the employing establishment.
The �rst group of variables is taken from balance data of �rms subject to the

so called B�en�e�ce R�eel Normal (BRN) �scal regime. Are subject to BRN all the
�rms in the industrial and commercial sectors, whichever their size, declaring
sales for at least 3 million francs. The threshold is 1,5 millions francs for services
industries. We consider the years 1992-2000. The variables contained in each �le
describe the situation of the �rm at the 31th of December of the corresponding
year. The BRN data give information on: sales, number of employees, value-
added, pro�ts, �nancial variables etc..For the descriptive analysis of this paper,
we have used only three variables: main activity of the �rm, sales, and number of
employees. We use the information on the number of employees for determining
the size of the �rm, and measure the idiosyncratic shock of the �rm with the past
and present percentage increase of sales. This variable is used as an explicative
variable for measurement error.
Since, as it is well known, wage negotiations depend also on employees' bar-

gaining power, in our wage and wage change equations we use as an indicator
of employees' bargaining power the local unemployment rate, that is the unem-
ployment rate in the local labour market to which employees and establishments
belong. The 1999 census of the active population reports the total number of
active and unemployed population at commune level. These data have been
matched with DADS, where the code of the common where the establishment
is placed is known. These codes can be appropriately aggregated at geographic
level in 'travel - to - work area' (350 in France), representative of the basin of
employment. The unemployment rate calculated for these 'markets' represents
our local rate of unemployment.
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3.1.2 The sample of interest

Our analysis is carried out on full-time employees of the private sector, staying
in the same establishment in at least two consecutive years. This sample is
normally used in the empirical studies on nominal wage rigidity, due to the fact
that the purpose is to study the measure in which wage changes are implemented
at �rm level. In this paper, since we merge all data on wages with �rms balance
sheets in the BRN, we restrict our samples also to the �rms included in the
BRN. As we can see from Table 5.1 employees characteristics after matching
respectively the EE, RF and DADS with the BRN are homogeneous across data.
The utility of matching earnings data with the BRN consists in introducing a
further, useful element of control in our validation study.

4 The econometric model

Our econometric strategy follows the approach of Altonji and Devereux (2000),
where wage changes are modelled. However, we need to adapt their model-
speci�cation to the French case, where no spike at zero on the distribution of
administrative wage changes is observed. Our basic question in this case is
to try to understand how wage dynamics are attenuated, and not necessarily
prevented, by rigidity.
We therefore estimate the impact on wages of shocks that a�ect one of

the determinants of desired wages, ceteris paribus. This approach shows clear
advantages with respect to the Altonji and Devereux model, since it relies on
less stringent assumptions on the model of wage determination and does not
simply identify downward wage rigidities, but the magnitude and symmetry of
wage adjustments in case of positive or negative shocks.
Among the determinants of productivity of workers we �nd both individual

and �rm variables. Individual determinants of wages usually observed are time
invariant, or evolve linearly with time. They are: education, age, sex, tenure,
occupation. On the contrary, variables linked to the situation of the �rm experi-
ence an observed change over time that can be an useful source of identi�cation
for our model of wage change.
Fiscal �rm data BRN make available a number of variables on the �rm: sales,

number of employees, value added, gross operating surplus, �nancial variables,
etc. that allow us to calculate a measure of productivity of work as value added
divided the number of employees. The economic theory actually predict that in
the mid-term wage changes should reect productivity changes, as long as the
share between the remuneration of employees and capital is constant. In the
short-term wage and productivity changes might be di�erent, because of the
existence of rigidities.
Such rigidities might come from institutional characteristics of the labor

market, for example delays in wage adjustments if wages are negotiated at �xed
intervals (in this case, rigidities would be symmetric in case of either positive or
negative shocks). But they might come also from employees' refusal to accept
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nominal wage cuts (nominal rigidities) or wage increases lower than ination
(real rigidities), or lower than any other measure of reference (that in general
depends on average changes of productivity in the recent past).
The assumption of constancy of value added share might seem restrictive

since it is reasonable to think that risk-adverse employees might absorb a lower
portion of productivity shocks than �rms. In this case, it is reasonable anyway
to think of a situation of absence of wage rigidity as a situation of symmetry of
wage adjustment to upward or downward productivity shocks. For this reason
we propose here a test of symmetry of wage adjustment.
The multivariat regression approach allows us to estimate the impact of

an exogenous productivity shock on the notional wage, ceteris paribus. The
exogeneity assumption is problematic. We therefore use instrumental variables
estimators econometric approach based on a �rst-di�erence speci�cation of the
model.

4.0.3 The estimation strategy

We estimate a wage change equation of the following general form:

�wijt =
TX
k=0

�
�+k�

+�jt�k + �
�
k �

��jt�k
�
+ �xijt + �t + �ij + �ijt

where:
i indicates the employee
j the �rm where she is employed
w the logarithm of hourly wage
� the logarithm of the productivity of work
x a set of employees' and �rms' variables that a�ect wage growth (sex,

age, occupation, seniority, �rm size, sector of activity). Given the composition
of our sample, the x variables are constant over time (sex, occupation, �rms'
characteristics) or are linearly correlated with them (age, seniority).
Having de�ned:
�+�jt�k = ��jt�k � 1��jt�k>0
���jt�k = ��jt�k � 1��jt�k�0
a test of asymmetric response of wages at time t to a productivity shock k

at date t� k can be formulated in this model as follows:
�+k < �

�
k

Among the unobserved determinants of wage growth, some are constant over
time (unobserved heterogeneity of workers ad their employers), others are indi-
viduals' or �rms' speci�c shocks. In our wage equation, we have decomposed
the unobserved determinants of wage growth in a �xed-e�ect �, individual and
�rm speci�c (remember that actually the model is estimated on employees stay-
ing in the same �rm), and a shock � a�ecting wage changes at any time. The
problem is to assess whether the above unobserved determinants of wage growth
are correlated to the �rms' shocks considered in our model, in a way that can
bias our estimates.
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First of all, for testing the existence of individual e�ects correlated to the
explanatory variables, we estimate the wage equation above following both the
Mundlak approach and the standard OLS procedure including in the regression
the individual averages of explanatory variables. We test the existence of indi-
vidual e�ects correlated to the explanatory variables with a test of endogeneity
of these variables due to the presence of unobserved heterogeneity inter and
intra group. This test lets us reject strongly the absence of individual e�ects
correlated to the explanatory variables of the �rm. We therefore reject the
hypothesis:
E (�+�jt�k � �ij) = 0

E (���jt�k � �ij) = 0
The rest of the analysis is carried out in the intra-individual dimension,

trying to correct the other sources of endogeneity of �rms' variables.
We consider the model in �rst di�erences (in our case in wage growth

changes), so as to eliminate individual e�ects (and also �rm e�ects, since we
restrict to employees staying in the same �rm). Also, if the anticipations of em-
ployees on the di�erent variables of our model depend on their average changes,
the observed shocks on those variables can be considered as non-anticipates
shocks. Moreover, �xed e�ects capture the heterogeneity of wage growth from
one �rm to another.
The model now becomes:

�wijt��wijt�1 =
TX
k=0

�
�+k (�

+�jt�k ��+�jt�k�1) + ��k (���jt�k ����jt�k�1)
�
+

�t � �t�1 + �ijt � �ijt�1
We cannot assume that wage shocks � are independent from productivity

changes in the same period. But we can assume the independence of future
wage shocks of past productivity dynamics (weak exogeneity). Formally:
E (�+�jt � �ijs) = 0 8s > t

E (���jt � �ijs) = 0 8s > t
Under the above assumptions, only the growth of productivity at t � 2,

t�3 and the previous dates can be used as instruments for productivity growth
dynamics at t: However, the correlation between these lags and the variables to
be instrumented decreases with time: whereas the productivity growth rate at
t� 1 explains about 40% of the variance of changes of this growth rate between
t � 1 and t, the growth rates at t � 2 and t � 3 ....only the 0.02% of the same
variance. Also, the productivity growth in years previous to t � 1 are weak
instruments for the dynamics of this growth rate between t� 1 and t, and their
use causes estimates imprecise and potentially biased.
We can solve this problem in two ways. The �rst possibility is to omit from

the estimated equation contemporary productivity shocks (that is the lag k = 0).
This does not induce bias, as long as the correlation between the omitted variable
and instruments is weak. For this reason we start by omitting this variable.
Another way of circumventing the problem of weak instruments is to relax the
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assumption of weak exogeneity not for the growth rate of productivity, but for
those of sales (indicated as q) that is used as an instrumental variable instead
of productivity. The feed-back e�ect of wage shocks on sales works through the
adjustment of the price of sales and of the demand of the �rm. We can think
to this process as non-instantaneous. We can formulate the assumption that
unobserved wage shocks can a�ect sales shocks of �rms, but only at the next
period:
E (�+qjt � �ijs) = 0 8s > t

E (��qjt � �ijs) = 0 8s > t
Under this assumption, we can use sales growth rate at t � 1 as an instru-

mental variable for productivity growth dynamics between t and t� 1.

4.0.4 Results

We have estimated the model on DADS data matched with BRN data over the
period 1994-1998. Therefore wage data are rounding-error free. The distribution
of hourly wage changes is smooth and withouth spike at zero.
The model is estimated with instrumental variables following the two spec-

i�cations above.
In a �rst instance, we want to explain hourly wage growth with productivity

growth without distinguishing between positive and negative shocks. We notice
that here we are relating individual wages not to individual productivity but to
aggregate productivity at the �rm-level. This does not compromise the interest
in the exercise as long as we are interested to an average e�ect calculated on a
big sample.
In Table1 we can see tat the coe�cient of past shocks is the same for both

the econometric speci�cations. The reaction of wage changes to productivity
changes is lower than one, and this might be interpreted as the existence of
wage rigidity. Since the reaction is higher at time t than at time t� 1, we can
conclude that the impact of a productivity shock seems to decrease rapidly.
We then consider the asymmetric reaction of wage changes to productivity

shocks, considering positive or negative shocks inducing upward or downward
pressing on wages.
In Table 2, again, we can see that results are similar for the two speci�ca-

tions considered. They suggest the existence of asymmetry in wage adjustments
to productivity shocks: the impact of positive shocks is higher than negative
shocks.
This asymmetry does not seem to be explained with the existence of a min-

imum wage. As we can see in Table 3, the asymmetry of wage reactions to
contemporary productivity shocks is not higher for employees closer to the min-
imum wage.
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4.1 Conclusions

In this paper we have started from the consideration that a perfectly exible
distribution of wage changes observed does not imply necessarily that wages
are exible in France. Thanks to the construction of an appropriate matched
employer-employee data set, that matches DADS data with �rms balance sheets
(BRN), we have introduced a more general de�nition of wage rigidity, testing
the asymmetry of wage adjustments to positive or negative shocks at �rm-level.
Shocks are measured with changes of productivity.
The result is that wage adjustment is asymmetric and therefore, although

wage change distributions are smooth and spikeless in France, we conclude that
nominal wages are rigid.
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Table 1 
Elasticity of wages to productivity 
 
  
Change of : 

Change of the growth rate of hourly 
wagest 

Growth rate of 
productivity at t 0,026***   

(λ0) (0,007)   
Growth rate of 
productivity at t-1 0,013*** 0,012*** 

(λ1) (0,004) (0,004) 
Instruments Δπτ−1 Δπτ−2 Δπτ−3  Δπτ−2 Δπτ−3  
Number of 
observations 283 507 

 
 *** denotes a coefficient significant at 1%, **at 5% and * at 10%. The coefficients of year-dummies have not been reported. 
Sample : employees excluding agricultural and public sector, firms subject to the fiscal regime Bénéfices réels normaux ; 
workers staying in the same establishment for two consecutive years who do not change their occupation. 
Sources : DADS 1994- 1998, BRN 1992 - 1998. 



Table 2 
Asymmetry of wage reactions to a productivity shock 
 

  
Change of : 

Change of growth rate of hourly 
wage at t 

Positive growth rate of productivity at t 0,050***   
(λ+

0) (0,014)   
Negative growth rate of productivity at t - 0,008   
(λ-

0) (0,017)   
Positive growth rate of productivity at t-1 0,024*** 0,027*** 
(λ+

1) (0,008) (0,008) 
Negative growth rate of productivity at t-1 0,000 - 0,009 
(λ-

1) (0,009) (0,009) 
Instruments Δ+qt-1 Δ+πt-2 Δ+πt-3 Δ+πt-2 Δ+πt-3

 Δ-qt-1 Δ-πt-2 Δ-πt-3 Δ-πt-2 Δ-πt-3

Asymmetry test :     
λ+

0 - λ-
0 0,058**   

λ+
1 - λ-

1 0,024 0,036** 
Number of observations :  283 507 
 
*** denotes a coefficient significant at 1%, **at 5% and * at 10%. The coefficients of year-dummies have not been reported. 
Sample : employees excluding agricultural and public sector, firms subject to the fiscal regime Bénéfices réels normaux ; 
workers staying in the same establishment for two consecutive years who do not change their occupation. 
Sources : DADS 1994- 1998, BRN 1992 - 1998. 
 



Table 3 
Wage adjustments to productivity shocks : distance of wages from the minimum wage 
 

  Change of growth rate of hourly wage t 
Change of : Les than 1,4 Smic 1,4 Smic or more 
Positive productivity growth rate at t 0,056***   0,049***   

(λ+
0) (0,014)   (0,017)   

Negative productivity growth rate at t - 0,002   - 0,008   

(λ−
0) (0,019)   (0,020)   

Positive productivity growth rate at t-1 0,010 0,011 0,030*** 0,036*** 

(λ+
1) (0,007) (0,007) (0,010) (0,010) 

Negative productivity growth rate at t-1 0,014** 0,006 - 0,005 - 0,015 

(λ−
1) (0,006) (0,007) (0,013) (0,013) 

Instruments 
  
  

Δ+θτ−1 Δ
+πτ−2 Δ

+πτ−3    
Δ−θτ−1 Δ

−πτ−2  Δ
−πτ−3

 Δ+πτ−2  Δ
+πτ−3  

Δ−πτ−2  Δ
−πτ−3

Δ+θτ−1 Δ
+πτ−2  Δ

+πτ−3  
Δ−θτ−1 Δ

−πτ−2  Δ
−πτ−3

 Δ+πτ−2  Δ
+πτ−3 

Δ−πτ−2  Δ
−πτ−3

Asymmetry tests:         

λ+
0 − λ−

0 0,057*   0,058*   

λ+
1 − λ−

1 - 0,004 0,004 0,035* 0,052** 
Number of observations 91 051 192 456 
 
*** denotes a coefficient significant at 1%, **at 5% and * at 10%. The coefficients of year-dummies have not been reported. 
Sample : employees excluding agricultural and public sector, firms subject to the fiscal regime Bénéfices réels normaux ; 
workers staying in the same establishment for two consecutive years who do not change their occupation. 
Sources : DADS 1994- 1998, BRN 1992 - 1998. 
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