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ABSTRACT

Wage Rigidity, Collective Bargaining and the Minir*num Wage:
Evidence from French Agreement Data

Using several unique data sets on wage agreements at both industry and firm levels in
France, we document stylized facts on wage stickiness and the impact of wage-setting
institutions on wage rigidity. First, the average duration of wages is a little less than one year
and around 10 percent of wages are modified each month by a wage agreement. Data
patterns are consistent with predictions of a mixture of Calvo and Taylor models. The
frequency of wage change agreements is rather staggered over the year but the frequency of
effective wage changes is seasonal. The national minimum wage has a significant impact on
the probability of a wage agreement and on the seasonality of wage changes. Negotiated
wage increases are correlated with inflation, the national minimum wage increases and the
firm profitability.
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1. Introduction

In most macroeconomic models, the existence of nahnigidities explains why monetary policy
might have real impact on output. Until recentlye tmicro empirical research on nominal rigidities
mainly focused on price stickiness (Klenow and Mall011) and evidence on nominal wage rigidity
is rather scarceHowever, Huang and Liu (2002) and Christiaatcal. (2005) have emphasized that
wage rigidity might be much more important tharcertigidity to replicate the dynamic impact of
monetary policy on outpdtin this paper, we document stylized facts on wsatijekiness and the
impact of wage-setting institutions on wage rigidih France using administrative data set on
collective wage agreements at industry and firnelebetween 1994 and 2005.

Our first contribution is to provide new stylizedcfs on wage stickiness and to confront them
with predictions of wage rigidity models. We fintdat the monthly frequency of wage changes
implied by wage agreements is a little less tharp&@ent and the average duration of negotiated
wages is 10 months. In the United States, wagea étie stickier; using wage contract or observed
wage data, Taylor (1999) and Barattietrial. (2009) show that the average duration of wagebasita
one year. In France, contrary to price rigiditytenegeneity across industries is limited but longer
wage durations are found in small firms. Hazardgaf wage change agreements exhibit large peaks
at 12 and 24 months whereas hazard rates of e#eatage changes exhibit peaks at 3, 6, 12 and 24
months. This pattern is consistent with the existenf fixed duration contracésla Taylor (1980). For
other durations, hazard rates are rather flat. Wusild suggest the existence of a significant
proportion of Calvo wage-setting firms in our da@onsistent with the model set forth by Fischer
(2977), we find that many wage increases are peet@ied: 44 percent of firm-level agreements and
about 20 percent of industry-level agreements lstipumore than one wage increase. However, a
majority of agreements covers only one year. We fital that inflation and national minimum wage
increases are correlated with negotiated wage asere This fact may support the presence of an
implicit indexation mechanism in wage agreementarédver, firm profitability has a significant
positive impact on the size of wage increases vaselecal unemployment has a negative effect on
negotiated wage increases at the firm level.

Some papers have recently assessed the seasea# eff monetary shocks. Olivei and Tenreyro
(2010) find that an uneven staggering of wage aotdracross quarters in Europe can explain the
delayed and persistent effects of monetary polloycks on output. However, evidence on wage
change seasonality is rather scarce. Here we eramiidence on the synchronization of wage
agreements and effective wage changes. Wage agreeare synchronized at each level of the wage
bargaining process but staggered across the differeels of this process. More than half of indyst
level agreements are signed between October anthidawhereas about 60 percent of firm-level
agreements occur between December and April. Qverafje change decisions are rather staggered:
the frequency of wage changes is 25 percent iffitbieand the second quarters versus 28 and 35
percent in the third and the fourth quarters, retpely. Dates of effect of wage agreements areemor
seasonal: a first peak in the frequency of wagen@és is observed in January (36.2 percent) and a
second one in July (26.9 percent).

Finally, our paper provides new evidence on the ablwage-setting institutions on wage rigidity.
The French system of wage bargaining is quite sgprative of European institutional features of
wage bargaining: almost all workers are coveredabwage agreement, different levels of wage
bargaining coexist, and a significant proportiomairkers are paid the minimum wage. Aghgiral.

1 Recent exceptions include Heckelal. (2008) for France, and Barattietial. (2009) for the United States.
2 On the introduction of wage rigidity in DSGE masledee Erceg et al. (2000) and Gali (2011) focaresurvey.



(2011) have pointed out the role of public instdns on the quality of labor relations: a binding
national minimum wage might crowd out the posdipifior agents to negotiate. We find that the
higher the percentage of minimum-wage workers,léls frequently firms negotiatdndustry-level
agreements are more likely to cover small firms &nde binding for low-paid workers whereas firm-
level agreements concern larger firms and highet parkers. Systematic links between industry-
and firm-level agreements are difficult to obsendewever the national minimum wage plays a key
role in the wage bargaining calendar and it moslifiee patterns of wage changes over the year.

Our paper is organized as follows. Section 2 prssére main institutional features of the wage
setting process in France and describes our dédaasd how we measure wage rigidity. Section 3
documents evidence on the frequency of wage chaagsvage durations. Section 4 provides results
on the timing of wage agreements. Finally, theritistion of wage changes in collective agreements
and its determinants are examined in Section Sid®e@ concludes.

2. Wage-bargaining institutions and data
2.1 Institutions of wage bargaining
Four institutional principles govern collective gaming in France.

First, a law (the Auroux Law, voted in 1982) stiggls that each year, every firm and every
industry must negotiate wages with unions evemibgreement cannot be reached at the end of the
bargaining process.

Secondly, there is a strict hierarchy between ifferdnt levels of wage bargaining. In France,
wages are bargained at three different le@lsat the national level, a binding minimum wageas s
by the government according to an official form(dae below){ii) at the industry level, employers’
organisations and unions negotiate pay scales agdsware negotiated occupation by occupagion;
at the firm level, employers and unions usually atede wage increases. The hierarchy between
bargaining levels implies that a collective agreetmaust set forth, broaden or enhance an agreement
which has been previously signed at a higher bamggilevel. At the industry level, if the wage
bargaining fails, the previous pay scale prevailsl @ new agreement is signed. At the firm levkl,
there is no collective agreement on wages in angixear, there is no collective wage increase but
individual wage increases are possible. On averageind 66 percent of workers are covered by an
industry-level wage agreement each year. Firm-l@xagle agreements cover a smaller proportion of
workers (about 20 percent; see Appendix, Table A).

The third principle is the wide use of extensiongadures which guarantee a large coverage of
collective agreements. In France, there is a gawdsn the low unionization rate (less than 10
percent) and the large coverage of wage agreerhd@imis. gap may have two different caus@ps:a
firm-level agreement usually covers all workershivitthe firm and not only unionized workers (like
in the United States or in the United Kingdoti)); at the industry level, extension procedures permit
agreements to apply to all workers within an indusAt first, an industry-level wage agreement
applies to all firms represented by the employassociations signing the text. Then, an extension o
the agreement to the whole industry can be reqdesitber by the government, by employers’
associations or by unions. Once extended, the mgmrteapplies to all workers within the industry.
Extension procedures are common in France andewfspcriterion is needed to obtain an extension.

3 On the effect of the minimum wage on prices, seénistance Fougeét al. (2010).
41n countries like the United States or the Uniéuigdom, unionization is equal to the coverage afjezagreements.



Lastly, the national minimum wage (NMW hereaftés)set at the national level and applies to all
workers and to all firms. Minimum wage increases hinding. Until 2010, the NMW was raised
every year in Jubyaccording to a legal formula based on indexatmopast inflation and to past wage
growth. In addition to these indexation proceduths, government may decide, on a discretionary
basis, to increase the raise. Over our sample ghetie average NMW increases were higher than the
average overall wage growth. On average, 13 peofembrkers were paid the NMW whereas in most
countries where a NMW exists, less than 5 percémtarkers are paid the NMW (Du Cagt al,
2009).

2.2 Data

We use three original data sets containing praaifg@mation both on the agreements signed at
the different levels of the wage bargaining procass on the share of minimum wage earners at the
local and industry levels. A fourth data set halpso provide a full characterization of firms aod
identify firms which are not covered by a firm-lé@agreement.

- Industry-level agreements

In France, at the aggregate level, the bargainysges is made up of about 7008ranches.
These branchesdo not exactly or systematically match industra#sthe usual classification of
economic sectors or produét&ome of them cover a very limited number of woskethile others
cover thousands of worketd4oreover, in a given firm, some workers can beeted by ondranche
others by another one. However, we often obseraeahmajority of workers in a firm are covered by
only onebrancheand thatbranchesoften cover a whole industry. So, in our study, wge the term
industry for ‘branché.

We have collected data on industry-level agreemémtism annual reports published by the
Ministry of Labor over the period 1994-2008gpports annuels sur la négociatjoithese reports list
all wage agreements signed in a given year in tniégswith more than 10,000 workers. A little less
than 2,000 wage agreements are reported, whiclesmonds to 206 industries. 123 industries have
nationwide coverage, while 83 cover regional omalareas (this mainly concerns agreements in the
metalworking and construction industries). All ith ¢he agreements contained in our data set cover
around 12 million workers in 2005, which represapproximately 75 percent of workers employed
in the private sector. The main variables include identifying number for the industry, the
geographical coverage of the agreement, the nuofogorkers in the industry, the date of signature
of the wage agreement (day/month/year) and the atavehich it becomes effective (hereafter, this
date is called th&date of effect’). For the period 1999-2005, the average wage @sereontained in
the agreement is also available. For a majoritindéistries, pay scales deal with monthly or annual
base wages. One of the limitations of this datasseitat the whole pay scales are not availables&h
scales are different across industries, and tleaparison is thus difficult to undertake.

- Firm-level agreements

We also use an administrative data set containifigrmation on all firm-level agreements
collected by the Ministry of Labor. By law, firmsust report to the Ministry of Labor all agreements
they conclude. About 350,000 agreements (coverifigreint topics) were collected over the period
1994-2005. The main variables include the scopedhef agreement (wages, bonuses, workweek

51n France, the NMW is calleBalaire Minimum Interprofessionnel de Croissance.
6 Except in 1996 when the NMW was also increaseday.

7 For instance, due to historical reasons, collectigreements in the metalworking industry signetietocal level may cover
workers who are not actually working in metalwokindustries.

8 For example, collective agreements in the leaithdustry cover around 3,000 workers whereas cilecigreements in the
bakery industry cover approximately 115,000 workers



reduction, employment, discrimination, etc.) and dtlate of signature of the agreement (month/year).
We restrict our sample to agreements dealing wilyes. The date of effect and the wage increase
reported in the agreement are also available biyt fon the period 1994-2001In most firm-level
wage agreements, collective wage increases refaotihly base wage increases.

To match this data set with the industry-level wageeements, we assume that all workers of a
given firm are covered by only one industry wageeagent. We also assume that, if a firm-level
agreement is signed in a given firm, all workershig firm are covered by the agreement.

- National Minimum Wage

On average, over the sample period, 13 percentookexs are paid the NMW. To measure the
role of the NMW in the bargaining process, we baildata set containing the proportion of workers
paid around the NMW simultaneously in a given induand a giverdépartement’ For that purpose,
we use exhaustive administrative files on wageéclarations Annuelles des Données Sociales,
DADS which contain base wages and number of daysqsitl year to every worker. These data sets
enable us to compute the proportion of days paidrad the minimum wage (between 0.9 and 1.2 the
hourly minimum wage) in a disaggregate industrggsification NES 114) and in a givdépartement
each year over the period 1994-2005. We thus camputariable describing the importance of the
NMW in the wage distribution at a disaggregate lleve

- Firm data

Finally, we use a data set containing firm-levdbimation to identify firms which negotiate but
also firms which never agree on wages over the kapggiod. These latter firms are by definition not
reported in the agreement data set. The firm |da¢h set, calledFichier Bancaire des Entreprises
(Fiben hereafter), is produced by tBanque de Francdt contains annual information on the balance
sheet of hundreds of thousands of firms. Some itndas- like financial activities, education, héalt
and administration - are excluded from this data®ee main variables used in our study include the
number of workers in the firm, its geographical dization and firm profitability. Following
Guertzgen (2009), we measure firm profitabilitygagsi rents per capita:

Y,y — Mat.Costs;y — Niyw,

N;
whereY;, is annual sales of firmin yeart, Mat. Costs;, annual material costs for firiin yeart, N;;
the number of employees in ydain firm i, andw; the average labor cost per capita at the industry
level. This average industry wage bill is introddide tackle a possible endogeneity issue due to the
presence of an accounting relationship betweernt@ofl wages. We use two digit industry producer
price index to deflate all monetary values. Whendumting the statistical analysis of wage changes
and agreements, we compute the annual log variatitms performance indicator.

Our final sample comes from the matching of the fiata sets presented above. It contains all the
firms in the Fiben data set, excluding firms belonging to industnex reported in the data set
containing industry-level agreements. Our samplatainos around 1.5 million of individual
observations (i.e. 230,000 firms). The distributadrfirms according to their size or to their econo
activities is similar to the one in the whole ecayo(see Appendix, Table B).

Ty =

2.3 Measuring wagerigidity

In macroeconomic models with nominal rigiditiesy kmrameters are the probability of observing
a wage change and the length of periods in whicjesaemain fixed. Using wage contract data, our

9 Because of important methodological changes ircttiiection of information concerning agreements.

10 A départements an administrative zone. There ared#partementin France. Each of themas approximately the same geographical
size (6,000 krf i.e. four times an American county and three sirae English county), but different populations.



aim here is to measure the frequency of wage clsaage the distribution of wage duratidh3he
wage rate of a given worker can be modified becaisa firm-level agreement, an industry-level
agreement and/or an increase in the NMW. Ideatly,elach worker, we would like to measure the
distribution of durations between two wage changeisions or two wage changes implied by wage
agreements.

To measure the elapsed duration since wages waradeeed upon (even if an agreement implies
no wage increase), we have constructed, for alkersrin a given firm, a dummy variable equal to
one when a firm-level wage agreement or an inddstrgl agreement is signed and concerns this
firm. This variable is supposed to capture wagengha agreed for workers paid above the minimum
wage. For workers paid close to the minimum wage, variable is also equal to one when the
minimum wage is increased (usually in July). Infefuwan, the proportion of employees whose wage is
close to the minimum wage is supposed to be equdlet proportion of days paid the minimum wage
simultaneously at both local and industry levelsing the number of workers in each firm, we are
then able to measure the number of workers whogesvare affected by a firm-level agreement, an
industry level agreement or an increase in the NMW.

In France, there is usually no expiry date in wageeements since firms must negotiate wages
every year. So, in a given year, if no agreemersigeed at the firm level or at the industry level,
workers are not covered by any contract and tteermicollective wage increa8eConsequently, the
duration of wages in a firm is computed as theediffice between two successive agreements,
whatever the type of agreement (either an industrya firm-level agreement or an increase in the
NMW). We are then able to measure how many montvage remains fixed and to provide some
basic statistics on the distribution of wage darati We also compute the frequency of wage changes
as the ratio of the number of workers concerned yage agreement to the total number of workers.

In macroeconomic models with wage rigidity, one ayaily tries to estimate the speed at which
agents incorporate specific or common shocks o ivages. One interesting property of our data is
that we are able to distinguish between the détesheeh wage changes are agreed and the dates at
which wage changes are actually implemented. Aschdly Cecchetti (1987), the observation of
actual wage changes can be misleading when asgé¢issidegree of wage rigidity. For instance, let us
consider two firms in which actual wages are medifevery month. In the first firm, wages are
negotiated every month based on the current infoomaon shocks whereas, in the second firm, all
wage changes were decided one year ago based arfdhmation available at that date. In the first
case, wages are considered as flexible wheredise isecond case, shocks would be more persistent.
In this paper, we compute the frequency of agreadenchanges and the frequency of actual wage
changes? Since we observe dates of effect at the firm levdy for the period 1994-2001, we restrict
the computation of these two indicators over this-geriod:

Using wage contract data allows us to have veryrate information on the date at which a wage
change is decided and is implemented in each filamy studies on wage rigidity use survey data
collected once a year and they cannot provide dieg@ence on the average duration of wage
contracts at a high frequency. Moreover, most efgapers dealing with wage rigidity have to correct

11 The frequency of wage changes and the duratiovages are related since the average durationtsaidn of the inverse
of the frequency of wage changes.

12 For the same reason, it is difficult to compute mdnalyze delays in renewal of labor contractsinaGu and Kuhn (1998) or Danziger
and Neuman (2005).

13 For the national minimum wage, we assume thatdémsion and the effective date are the same. Fkmosv that the
minimum wage will be modified in July but they canly forecast the size of NMW increases.

14 As a robustness exercise, we have computed the wariables assuming that over the period 20012005 level
agreements are implemented (i.e. are “effectivetha date of the agreement. Results remain veniyesi



for measurement error in reported wages. Our datareore immune to this type of measurement
error.

3. Frequency and duration of wage agr eements

In this section, using micro data, we provide sa@siémates of the key parameters used in macro
models with wage rigidity. Then, we confront ourgarital findings to the main predictions of these
models. Three models are often used in macroecasofi)i Taylor (1980) assumes that wages are set
for a constant period of time. His model is maimigtivated by the existence of wage contracts in the
US manufacturing sector (Cecchetti, 1987, and Tayl®83, for the United States, and Christofides
and Wilton, 1983, for Canada). Taylor (1999) firttiet one year is a good approximation of the
average length of a wage contra@, Calvo (1983) assumes that duration of wages idamar the
probability of a wage change being exogenous andtaat over time. This model is widely used in
macroeconomic models but it is not motivated bgrsirinstitutional reasons. However, Fougetrel.
(2007) show that, for prices, a Calvo model is thaagood approximation for the distribution of
observed price duration§ii) In menu cost models, the probability of a wagengeadepends on the
state of the economy and it can vary over time.

3.1 Frequency and durations of wage change decisions

Table 1 reports some descriptive statistics comegrithe duration of wages, the frequency of
wage changes (agreed and effective) and impliedtidms of wages (defined as the inverse of the
frequency of wage changes). Each month, about 1Gepe of wages are modified by a wage
agreement (either a firm- or an industry-level agnent, or an increase in the NMW level). The
average duration of wages is close to 10 monthstheoUnited States, using a macroeconomic model,
Christianoet al. (2005) estimate that the average wage duratioasita8 months whereas, using
individual wage data, Baratieret al. (2009) find a longer average duration (about oearyand a
half).

[Table 1]

Figure la displays the distribution of durationsamen two decisions of wage changes. First, we
find that most of the wage durations are lower tbaa year and that only 10 percent of durations are
longer than 18 months. Second, the distributionlitéha peak at 12 months: about 13 percent of
wage durations are equal to one year. These twiinfis reflect both the legal obligation in Frange t
negotiate wages every year and the regularity @b#rgaining calendar (see section 4). If we refer
wage rigidity models, the peak at one year is e lith the predictions of a Taylor (1980) model
where firms set their wages for a given and congtenod of time (i.e. 12 months). For durations
different from 12 months, the distribution can lpp@ximated by an exponential distribution, which
suggests the existence of Calvo type wage-sefiimg f

[Figure 1]

Figure 1b plots the hazard rate of wage agreemerdtidns, i.e. the instantaneous conditional
probability of a wage agreement given that no agese has been signed since the last wage change.
A basic Calvo model would predict a constant hazate whereas a Taylor model would predict that
the hazard rate is equal to one when the contsaeniewed (this date being defiredantg and zero
elsewhere. We find that the hazard rate shows la @leave 40 percent at 12 months and remains flat
below 10 percent elsewhere. This is consistent thighpredictions of a mixture of Calvo and Taylor
models.

Contrary to prices, the hazard of wage changestiglecreasing. This non-decreasing pattern in
the hazard function may suggest a small degreetefdgeneity in wage-setter behaviors (Fougére
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al., 2007). Table 2 examines two possible sourcdsetdrogeneity, namely industry effects and the
firm size. First, differences across industriesratber small; the frequency of wage change datisio
is slightly smaller in the manufacturing sectorrtha services (10.8 percent versus 8.8 perceng. Th
degree of heterogeneity is larger when we conditersize of firms. For firms with less than 100
employees, the average wage duration is about I8hsiovhereas for firms with more than 500
workers, the average duration is close to 8 morithis firm-size effect can be linked to the frequen
absence of unions in firms with less than 50 wasker small firms, less than 20 percent of workers
are represented by a union, compared with 80 peneditms with more than 500 workers (Amossé
and Pignoni, 2006). In smaller firms, negotiatingges is more costly; thus the frequency of wage
changes is lower.

[Table 2]
3.2 Frequency and durations of effective wage changes

Firms or industries may decide to predetermine welggnges in a wage agreement. Wage
agreements can come into force at several datdwifuture and wage increases are staggered over
time. At both industry and firm levels, there mayadelay between the date of signature and tlee dat
at which the agreement actually comes into férdascher (1977) shows that predetermined wage
changes play a role in explaining why monetarygyais non-neutral in the short run. Even if alhis
decide to change their wages in every period, naoypgbolicy would still have an impact on the
product in the presence of wage predetermination.

In Table 3, we compute the proportion of agreemstipgilating a given number of dates of effect.
20 percent of industry-wage agreements contain rtitae one date of effect. However, the delay
between the signature and the implementation ofatpeement is often short. If the agreement
contains a second date of effect, the duration éetvthe decision of wage change and the effective
wage change is 6 months on average. For firm-leggeements, the proportion of agreements
containing more than one date of effect is largbo(t 45 percent). The durations between the date o
a wage change decision and the date at which tte@mgnt becomes effective is short for the first
effect (close to 0) and durations are about 6 andodths for the second and the third effects,
respectively. Overall, the length of time betwelaa date of signature and the last date of effeetyra
exceeds 12 months. For this reason, staggeringllyisaecurs over the course of the year. So,
predetermination at a given level of bargaining rnaye rather limited effects.

[Table 3]

We now compare the distribution of durations ofefive wage changes with our findings on
wage change agreements. First, the average mdnglglyency of effective wage changes is similar to
the average frequency of wage change decisionsedio 10 percent (Table 1). There is some
heterogeneity in the frequency of effective waganges across industries and across firm sizeg but i
is smaller than for wage agreements (Table 2).

Figure 2a plots the distribution of durations betwdwo effective wage changes. The peak at 12
months is larger than for the distribution of wadenge decisions (more than 20 percent of wage
durations are exactly equal to one year). Moredves,other peaks in the distribution are observed a
3 and 6 months: around 16 percent of wage duratiomgqual to 6 months and 12 percent are equal to
3 months. This pattern may have two different cau@p a given agreement could contain several
dates of effect, or a wage rate could be modifigddifferent agreements at different leve(i)

15 Using Canadian wage agreements, Christofides apdrte (2002) analyse what they call “intra coritveage profile”.



implementations of wage agreements (whatever el & wage bargaining) are gathered in some
specific months (see section 4), which leads t&kpahsome specific durations.

[Figure 2]

On Figure 2b, we plot the hazard rate of effectiage durations. This hazard rate exhibits large
peaks at 12, 24 and 36 months and two smaller angsnd 6 months. Elsewhere, the hazard rate is
flat, close to 5 percent. The large peak at 12 hwmeflects the importance of one-year Taylor
contracts whereas the peaks at 24 and 36 montlthuar the failure of negotiations in a given year
Smaller peaks at 3 and 6 months may indicate soaggering between the different levels of wage
bargaining. This distribution is consistent witiniture of a Taylor model and a Calvo model, bt th
proportion of Taylor firms might be higher for effere wage changes than for wage change
agreements.

3.3 Some deter minants of the probability of a wage change

A state-dependent model assuming wage adjustmesit would predict that state-dependent
variables could explain the probability of wage myes. Here we examine determinants of the
probability that a wage agreement is signed, eiéhéhe industry level or at the firm level in agn
year. Tables 4 and 5 report estimates of Probitetsogipplied to industry-level agreements and Logit
models applied to firm-level agreements. In boteesa the dependent variable is a dummy variable
taking the value 1 if an agreement is signed (oobws effective) in a given yerO otherwise. Both
models incorporate unobserved individual effects.

First, at the firm level, we find a significant eét of the firm size on the probability of a firm-
level agreement. Larger firms are more likely tgnsa wage agreement than small firms. At the
industry-level, this firm-size effect is reversdte higher the proportion of small firms within the
industry, the more likely an agreement. Small firmay find it difficult and costly to negotiate on
wages every year. Thus they prefer a common agraesibeéhe industry level which is less costly to
obtain. Gray (1978) shows that the length of catérds positively related to negotiation costss thi
may explain the heterogeneity of wage change fretjas across firm sizes.

At the industry level, the proportion of days pdid NMW has a positive but not significant effect
on the probability of an industry-level agreemamtai given year. This finding may seem counter-
intuitive. In fact, some studies show that the exise of a minimum wage reduces the level of social
dialogue between workers and employers (see, fvaniice, Aghioret al, 2011). The causality seems
to be reversed in some industries where bargaimtegrs frequently because the NMW overtakes the
bottom of the wage scales. This catching-up phenoméorces industries to renegotiate quickly but
new agreements merely adjust the lower end of wagkes to the new value of the NMW. At the firm
level, the impact of the number of minimum wageneas on the probability of a wage agreement is
negative. When the proportion of minimum-wage woskis high in a given firm, wage agreements
are less frequent since wage increases are $&t aational level for many of its workers. Thisdiing
is consistent with the conclusions of Aghietnal (2011). Annual NMW increases allow smaller firms
for which cost of negotiation is large to have lengnd less frequent firm agreements because their
wages are partly determined by the NMW changess fihding is consistent with Gray (1978) who
shows that contract length is positively correlakétth the cost of contracting and indexation.

Finally, the signature of an industry-level agreatrteas a negative effect on the probability of a
firm-level agreement. However a systematic relaimnm between the frequency of industry-level and
firm-level agreements cannot be easily establigsed below). It seems that small firms are more
likely to be covered by an industry-level agreemehtle larger firms are more often covered by a
firm-level agreement. Besides, firm-level wage agments are more frequent in firms where we
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observe an increase in profitability, all otherntig being equal. An increase in the local
unemployment rate significantly decreases the fraqy of firm-level agreements. The probability of
a firm-level wage agreement is partly explainedstage variables, which is in line with the predios

of state-dependent models.

[Tables 4 and 5]

4. Thetiming of wage agreements

In most macroeconomic models, wage changes areosegpo be staggered (Taylor, 1980, and
Calvo, 1983). The staggering or the synchronizatibwage changes is shown to have an impact on
the real effects of the monetary policy. Olivei drehreyro (2007) show that, in the United States, t
output responds more quickly to monetary policyurdag in the first months of the year, and they
explain this finding by a strong seasonality of eagreements.According to Olivei and Tenreyro
(2010), in some European countries, wage agreeraentsiore staggered over the year and the timing
effects of monetary policy shocks are thus lessifiigint. However, De Walquet al. (2010) find that
timing effects are significant in the euro area mha lot of wage changes are clustered at the
beginning of the year. In this section, we investtigthe degree of staggering or synchronization of
wage changes by examining the seasonality of waigeements.

4.1 Seasonality of wage change decisions

Table 6 reports the monthly proportion of wage agrents at both the industry and firm levels
and the monthly frequency of wage change decigiosiiding minimum wage changes).

[Table 6]

First, industry-level agreements are highly sedsakaout 55 percent of agreements are signed
between October and January with a maximum (20epg€rdn December. By contrast, only few
industry-level agreements are signed in Februarchl August and September (a little more than 4
percent of agreements each month on average). ifrfeable of firm-level agreements is rather
delayed compared to the timetable of industry-lesgieements. Firm-level agreements are most
frequently signed between December and April (ntiba@ 60 percent of agreements are signed during
this five-month period) with a peak between Maraid &April (more than 25 percent of wage
agreements). The proportion of wage agreementslys2y.5 percent between May and July and less
than 15 percent between August and November. Husence of wage agreements is explained by
the hierarchy between the two levels of wage bamggi Industry-level wage agreements are more
likely to be signed at the end of the year, andedhe industry-level agreement is observed, firms
agree on wages at the beginning of the followirayye

These two slightly different timetables make wad@nge decisions rather staggered over the
year. The frequency of wage change decisions sedo its average (9.5 percent) all over the year.
Two exceptions are December and July where theiémry of wage changes is about 20 percent. The
first seasonal peak is linked to wage changes edgly industry- and firm-level agreements, whereas
the second is linked to the NMW annual revision. ¥Wso observe wage changes in August and
September.

4.2 Seasonality of effective wage changes

Many wage agreements come into force in specifinthwof the year and the frequency of wage
agreement effects is more seasonal (Table 6).inktustry level, a little less than 40 percentvafje
agreements come into force in January. Two smpbeks are observed in July and October where

16 Dupor and Han (2009) challenge somewhat this réesuithey still find a timing effect for monetastiocks.
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about 15 percent and 12 percent of wage agreerasnisnplemented, respectively. In other months,
on average, only 4 percent of wage agreements auméorce. At the firm level, the synchronisation
of wage changes shows similar patterns with peak3anuary (20.6 percent of wage agreements
becoming effective during this month), July anddbetr (10 and 11 percent, respectively). However,
another peak is observed between March and Ap&I5(Dercent of wage agreements becoming
effective during this two-month period).

The frequency of wage changes reflects this stresgsonality (Table 6). The frequency of
effective wage changes is much higher than itsemein January and July (36.2 percent and 26.9
percent of wage changes versus 10 percent on &)eiago smaller peaks are observed in April and
October (about 10 percent of wage changes) whaneatber months the frequency of wage changes
is on average less than 5 percémthe seasonality of observed wage changes is Islidifiterent from
the one that could be inferred from the seasonalfitwage agreements. Effective wage changes are
less staggered than wage change decisions. Intglgsthis seasonality in wage changes translates
aggregate wage series. The quarterly aggregate grageh in France is seasonal. On average it is
larger in the first and the third quarters (0.75cpat and 0.61 percent) where wage changes are more
frequent, the aggregate wage growth being sligbtialler (0.58 percent)and much lower in the
fourth quarter (0.35 percent). By comparison, Bamatet al. (2009) find no significant seasonality in
wage changes in the United States.

Another noticeable finding is that the seasonaditywage bargaining also mirrors the seasonal
pattern of producer price adjustments. Gautier §0@idds that, in France, the proportion of produce
price changes is larger in January and, to a lessemnt, in July and Aprif This may suggest
simultaneous price- and wage-setting decisionseafitm level.

4.3 Interplays of timetables at the different levels of wage bargaining

We examine in this section the links between thectables of the different stages of wage
bargaining. In theory, the links between industayrd firm-level agreements are clearly defined,
according to the principle of the most favorablélement. This hierarchy should have an impact on
the degree of synchronization of agreements simibeasiry-level agreements should come first, before
firm-level agreements. In practice, however, barigg calendars are not systematically linked.

Figure 3 represents the timetables of wage agresmertwo different industries, namely the
chemical and the road haulage industries. We piathe same graph the dates of signature and the
dates of implementation of industry-level agreemgmertical lines) and the number of firm-level
wage agreements (grey histograms). In the chermdaistry, the link between industry- and firm-
level agreements is quite clear. The majority afustry agreements are negotiated in November or
December, and take effect at the beginning of dileviing year, often in January. In this industry,
most of the firm-level agreements are signed betvebruary and March. In 2005, the absence of an
industry-level agreement leads to a higher frequeridirm-level agreements. This example is quite
typical of the seasonality that we have documeritethe previous section. In the road haulage
industry, the majority of industry-level agreemetatke effect in July and August whereas firm-level
agreements do not follow any regular timetable sTeflects the influence of the annual revision of
the minimum wage level in this industry. So, at &émel of the observation period, when the minimum

17 Using survey evidence from firms in the euro aRraiantet al. (2009) find that wage changes are clustered iresspecific
months (i.e. January, July and April).

18 The difference in average aggregate wage chargie®én the second and the third quarters is evengsir for blue collar
workers (0.72 percent in the third quarter versés @ercent in the second quarter).

19 Similar findings are obtained at the euro areallby Vermeuleret al. (2007).
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wage rose significantly, the number of firm-levgirgements increased, even though there were no
industry agreements.

[Figure 3]

The annual increase in the NMW level has also mifsignt impact on the industry- and the firm-
level bargaining calendars. To assess the effeittieoNMW on the wage agreement timetable, we use
the following random-effect Probit models:

yi =1if yiTk >0, y; =0 otherwise,
with Y™ = Jx, +V, +&7

wherey} is a dummy variable taking the value 1 if an agreet is signed in the firm (respectively, in
the industry) in yeart and in monthm, and the value O if the agreement is signed iifferdnt month
(m' = m). For a given industry or firm x;; is a set of covariates including the proportiondaf/s
paid the NMW in yeat at both the local and industry levels, and otlwettiols. They;’s are industry-

or firm-specific random effects, arg are random exogenous shocks normally distributiéa mvean

0 and variance 1. We estimate a model for eachhmmirthe year, separately for the dates of sigeatur
and the dates of effect of agreements.

Table 7 reports the marginal effects of the praporbf days paid the NMW. At the firm level,
agreements are less often signed at the beginnihgtathe end of the year if the NMW covers a large
share of the labor force. When the NMW covers gearart of the labor force, agreements are more
likely to be signed between June and Septefbewe now consider the dates of effect of firméév
agreements, we obtain similar results, namely adridrequency of wage agreements in July, when
the NMW is revised, and a lower frequency in Jaywand March. The results are relatively less
significant for industry-level agreements, but fireportion of days paid the NMW also affects the
agreement calendar: when this proportion is highgreements are more often signed in September
and take effect more frequently at the end rathen tat the beginning of the year. Since 2010, the
NMW is revised in January, which might increase tiienber of agreements signed at the beginning
of the year.

[Table 7]
5. The size of wage changesin collective agreements

We here provide some stylized facts on the sizavafe changes in industry- and firm-level
agreements. One main objective of this sectiomw isléntify some of the determinants of the size of
nominal wage changes. To assess the main facteimsgithe distribution of wage changes, we use a
downward nominal wage rigidity model (i.e. we aaaoior the large proportion of zero wage changes
in the distribution) following Dickenst al (2007), Christofides and Stengos (2003) and @ffiies
and Li (2005¢ By law, collective wage decreases are impossiblerance: they can only be decided
at the firm level in case of strong difficultieshds we focus here on the distribution of negotiated
wage increases.

20 Further regressions show that this effect is eteanger between 2003 and 2005 when the NMW ragefisiantly.

21 1n our data set, information on wage increasestimgd in firm-level agreements is available foe sub-period going from
1994 to 2001. At the industry level, the only aahbie data cover the sub-period going from 19990@6E2 In this case, the
increases are calculated as the averages of fleeatif increases negotiated for the industry wage g

12



5.1 Cross-section analysis of negotiated wage incr eases

Table 8 reports descriptive statistics on the ayek@age increase negotiated in both industry- and
firm-level agreements. The annual negotiated wameease is quite high (close to 3.5 percent)
whereas the aggregate average wage increase privlage sector is closer to 2.5 percent during the
same period. At the industry level, wage bargairfiegiuently deals with monthly or annual wage
scales. So, if in a given year no agreement isesigthe previous pay scale still applies and the& ne
agreement should catch up, taking into accountipfiation or past NMW increases. As a result, the
observed negotiated increases depend on the dulaioveen two successive agreements and on the
catching up constraint. The average wage changedse per year since the last agreement is close to
2.5 percent. Figure 4 displays the distributionw@ige increases in industry-level agreements. The
distribution is rather widespread and modes arervkd at 2 and 2.5 percent. Large wage increases
are not rare: 25 percent of industry-agreementtagowage increases above 3.3 percent (Table 8).

[Table 8]

At the firm level, the average wage increase isliem&about 1.5 percent). Most agreements
stipulate wage increases that are expressed iremgage rather than in terms of grid thresholds
specific to firms. Moreover, some agreements cagiyira different wage increase for each occupation.
For those agreements, wage increases for bluer csbiakers are slightly higher than for other
workers. On Figure 4, the distribution of wage af@sat the firm level exhibits a smaller dispersion
than at the industry level. Besides, 14.9, 10.4 Ehgercent of wage changes are exactly equal to 1,
1.5 and 2 percent, respectively. This may reflessichological-threshold wage increases which are
less significant in industry-level agreements.

[Figure 4]

5.2 Negotiated wage increases over time

On Figure 5, we plot the yearly average wage irsegegotiated both at industry and firm levels.
At the industry level (except in year 1999) wagesehincreased between 2.5 and 3 percent. If we
compare those statistics with the aggregate bage wawth in the private sector calculated by the
French Ministry of Labor, both series show fairtyosig correlation. The larger increase in 2005 can
be explained by the sharp rise in the NMW the sge® (the NMW rose by more than 5 percent
between 2003 and 2005). In several industries,négotiated increases correspond exactly to the
raises in the minimum wage level, and a catch-upnpmenon is observed in several collective
agreement®.Increases in the highest parts of the pay scateaer. Since minimum wage increases
are indexed to past inflation, industry-level wagereases appear to be correlated with other wages
and past inflation.

[Figure 5]

At the firm level, the average negotiated wage&aases ranges between 1 and 2 percent from
1994 to 2001 and is positively correlated with ihigation rate (Figure 5). In some macroeconomic
models, it is assumed that wages are indexed toinfigion. This correlation may then support the
existence of such an indexation mechanism. We Isann@te that if the average wage increase at the
firm level follows closely the inflation rate betem 1994 and 1997, wage increases are relatively
higher than inflation in years 1998 and 1999 whmeninflation rate is close to 0 percent.

5.3 Some deter minants of wage incr eases

22 For example, in the “Soil, Products and Fertilismr “Fast Food” industries, which negotiated regly between 2003 and
2005, the lower part of the wage scale is equéhéominimum wage level, and the negotiated increagkis lower part is
equal to the rise in the minimum wage level.
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We now estimate a simple model of downward nomimadje rigidity to identify the main
determinants of negotiated increases at the firchiaaustry levels. For that purpose, we use a Tbbit
model. The dependent variablev;, is the negotiated wage increase stipulated byfithe or the
industry-level agreement. By definition, it is efqua O if there is no wage agreement or if the
negotiated wage increase is equal to 0 (as in rmgrgements dealing simultaneously with wages and
with working time reduction). We assume that th@g&vacreas@dw;; in yeart, in the firm or industry
i, is generated by the following latent variable:

Aw, = Bx, +U; + &

wherex; is a vector of covariates which includ@sfor an industryi, the elapsed duration since the
last agreement, the proportion of days paid the NM\fthis industry, the proportion of firms with ks
than 50 workers in this industry, a dummy for seegi versus manufacturing sect@p; for a firmi, it
includes the annual growth of profitability per Wer, the annual variation in the local unemployment
rate at thedépartementevel, the proportion of days paid the NMW in tmelustry and in the
départementvhere the firm is localized, dummy variables irdieg if an industry level agreement
has been signed the same year, the year beforeamdcthe size of the firm3 is a vector of
parameters associated wity, u; is a random effect specific to firm or to indusirynormally

distributed with mean 0 and variancef), and&; is normally distributed with mean 0 and variance

Of . pis the correlation coefficient betwearands;. The model is the following:
Aw, = Aw if Aw, >0
Aw, =0 if AW, <02

Table 5 reports the estimation results for induldwel agreements. First, we find that the duration
since the last agreement has a large positivetaffethe wage change, which may capture a catching
up effect. Contrary to estimates obtained for tlhgiL model, we here obtain that the proportion of
small firms in the industry has a clear significpaositive effect on the negotiated pay raise. Meeep
the larger the proportion of days compensated ctosthe minimum wage level, the higher the
increase negotiated in the industry. These last tlservations reinforce our previous findings.
Industry-level agreements deal mostly with low wsagkse to the minimum wage. Most of the low-
paid workers are in small firms, and small firm® grarticularly concerned with industry-level
negotiations because they are less costly thanléwvel agreements. As a result, NMW increases have
an impact on wage increases at the industry levetlcauld create a significant indexation mechanism
(Gray, 1978).

Table 6 reports the estimation results for firmeleagreements. A significant determinant of wage
increases is the firm’s performance but its impaajuite weak (see Manning, 2010, for a survey).
However, our findings are consistent with thoseawtdd by Biscourget al. (2005) who estimate a
similar model using data on actual wages. The tiarniaof the local unemployment rate has an
unexpected positive significant effect but thiseeffis negative during the period 1994-1997. The
proportion of working days paid close to the NMWsha significant negative impact on wage
changes. The size of the firm affects positivelyhbthhe negotiated wage increase and its effect is
large. Contrary to industry-level agreements, fievel agreements are more likely to cover high-
wage workers and large firms. A previous induséyel wage agreement has a positive impact on the

23 We assume here that there is no measurement srveg abserve the average wage increase stipulgtét: lagreement.
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firm level wage increases. Since there is a hibsabetween the different levels of wage bargaining,
firm-level wage increase adds to the already natgdiindustry-level wage increase.

6. Conclusion

Using unique data sets on wage agreements at bothahd industry levels in France, we
document some stylized facts on wage rigidity. W assess the empirical validity of usual wage
rigidity models. We finally examine to which extahte French institutional wage setting framework
has an impact on the degree of wage rigidity.

Our main results are the following. First, 10 petcef wages are modified by a wage agreement
each month and the average duration between twe al@@nges is around 10 months. The distribution
of durations between two wage decisions showsge lpeak at 12 months whereas the distribution of
effective wage changes exhibits two peaks at 3@nabnths. Except at 6, 12 and 24 months, the
hazard rate is rather flat. A simple Calvo (1983)del cannot replicate such distributions of wage
durations. We need to assume some heterogeneitgga-setting models across firms. The peak at 12
months supports the existence of fixed duration evegntractsa la Taylor (1980), whereas the
flatness of the hazard rate is consistent withpteglictions of a modedl la Calvo (1983). Moreover,
we find some evidence in favor of the predeternnimabf wage-setting: 44 percent of firm-level
agreements and 18 percent of industry-level agretsmeontain more than one wage increase. This
finding is consistent with predictions set forth Bigcher (1977). However, these predetermined wage
changes take effect mostly during the year follgatine signature of the agreement, which makes the
impact of predetermination on macro-dynamics ralingted. Thirdly, the wage change decisions are
rather staggered over the year: industries bargaiwages between October and January and firms
negotiate during the first months of the year, Whimplies a rather flat frequency of wage change
agreements over the year. Effective wage changesnare synchronized in some specific months,
namely January and July, and to a lesser extedpinl and October. Lastly, the distributions of
negotiated wage increases depend on the inflaéienfor firms and on the aggregate wage and NMW
increases for industries, which might indicatedRistence of indexation mechanisms.

Wage-setting institutions have a significant impact wage rigidity. There are complex
interactions between the different levels of theghaing process. It appears that the industryteve
agreements are more likely to be binding for lowdpaorkers and for small firms. The firm-level
agreements cover more frequently larger firms agt-tvage workers. The national minimum wage
(NMW) plays a significant role in explaining the cogrence of a wage agreement. Its impact is
negative on firm-level agreements and positive ratustry-level agreements. The NMW has also a
significant effect on the timing of the wage agreets and on the frequency of wage changes.
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Table 1: Duration and frequency of wage agreements

Mean 1% quartile Median 34 quartile
Duration (in months)
Agreements 9.4 4 8 12
Effects 8.7 3 6 12
Freguency (in percent)
Agreements 9.6 7.9 9.5 12.4
Effects 9.9 8.3 9.6 12.8
Implied duration (in months)
Agreements 104 8.1 10.5 12.6
Effects 10.1 7.8 10.5 12.1

The variable used for computing these statistiexjisal to one if workers in a given firm are covebyda wage agreement
(resp., by the effect) at the firm- or-industrydisy or by the NMW increase. All statistics are \ugeg by the number of
workers in each firm and by the number of workernsl géose to the NMW. The frequency of wage chargyespiorted in
percentages per month and are first calculatechatdisaggregate industry level. Durations are cotaegwas the difference
between two successive agreements or two succeffsiets €either an industry- or a firm-level agreerner an increase in
the NMW). Statistics on durations are reported imnthe and are computed only for non-censored obsiens Implied
durations are computed as the inverse of the myprftelquency of wage changes. Statistics concerngrgesnents are
computed over the period 1994-2005 whereas statistiacerning effects are calculated for the pefi@84-2001.
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Table 2: Frequency and duration of wage agr eements by firm size and by industry

Agreement Effect
Implied Implied
Frequency _ Frequency _
duration duration
(in percent) (in months) (in percent) (in months)
Size (number of workers)
0-20 7.3 13.7 8.9 11.2
20-50 7.6 13.2 9.3 10.8
50-100 7.8 12.8 9.3 10.7
100-200 8.4 12.0 9.7 10.3
200-500 9.4 10.7 10.1 9.9
more than 500 12.2 8.2 10.7 9.4
Industry
Agriculture 8.7 11.5 8.3 12.0
Manufacturing 10.8 9.3 10.4 9.6
Construction 8.3 12.0 7.4 13.6
Services 8.8 11.4 10.2 9.8

The variable used for computing these statistiexjigal to one if workers in a given firm are covebyda wage agreement
(resp. the effect of a wage agreement) at the farvindustry-levels or by the NMW increase. All stids are weighted by
the number of workers in each firm and by the nurob&vorkers paid close to the NMW. The frequenayaife changes is
reported in percentages per month and are firstcaldted at the disaggregate industry level. Implgarations are
computed as the inverse of the monthly frequeneyage changes. Statistics for agreements are commwer the period
1994-2005 whereas statistics for effects are caleul over the period 1994-2001.
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Table 3: Duration between the date of signature of the wage agreement and the date at which it
takes effect (in months)

Number of Proportion of < ) ) d _
) Mean 1° quartile Median 3" quartile
wageincreases  agreements

Industry-level agreement

1 1.00 -0.1 -1 1 2

2 0.18 5.9 4 6 8

3 0.02 10 5 8 12
Firm- level agreement

1 1.00 0.1 -1 0 1

2 0.44 5.2 4 6 7

3 0.09 7.8 5 7 9

The first column reports the number of wage increastpulated in the wage agreement. The second colgnthe
proportion of wage agreements containing at least,dwo or three wage increases; for instance, 44%rm-agreements
contain at least two wage increase. Other columpsmesome statistics on the durations between the obagreement and
the different dates of effect. For firms, resulte abtained for the period 1994-2001 whereas, fatustries, they are
obtained for the period 1994-2005.
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Table 4: Determinants of the occurrence and of the average wage increase negotiated in

industry-level wage agreements (parameter estimates)

Probit Tobit
Agreement  Effect Agreement Effect
0.499" -0.413 -6.721 -6.457
Intercept (0.219) (0.215) (0.740) (0.714)
Duration since the last agreement:
0.252" 0.430° 1.252" 1.217
- lyear (0.12g2*) (0.11g72 (0.53:?*) (0.50@5*)
0.37 0.39 1.85 1.69
- 2years (0.125) (0.123) (0.52@8) (0.500)
0.216 0.410 1.919 1.831

- 3years (0.150) (0.149) (0.585) (0.562)

- More than 3 years Ref. Ref. Ref. Ref.
Proportion of days paid the minimum 0.001 0.004 0.033" 0.030
wage (0.005) (0.005) (0.014) (0.014)
Proportion of firms with less than 500.005" 0.003 0.016" 0.012"
workers (0.002) (0.002) (0.006) (0.006)
Manufacturing Ref. Ref. Ref. Ref.

. -0.217 -0.107 -0.869" -0.600
Services (0.129) (0.121) (0.352) (0.344)
o 0.498°  0.466 0.750° 0.875

u (0.053) (0.050) (0.275) (0.224)
o 3.798" 3.643
£ (0.114) (0.107)
0 0.038 0.055
(0.027) (0.027)
Sample period 1994-20051994-2005  1999-2005  1999-2005
Observations 2,436 2,639 1,896 1,747

The proportion of days paid the minimum wage iswated as the number of days paid around the mininnage in each
industry and in each département a given yearddidiby the total number of days paid in the sardestry and in the same
département the same year, whatever the wage ldvelpfoportion of firms with less than 50 workergadculated as the
number of firms with less than 50 workers dividedthry total number of firms in the industry. Othentrol variables

include year and size dummies, and a dummy variablieating whether the agreement stipulates a rédadn the number

of workweek hours.

Symbols: **: significant at the 5 percent level,significant at the 10 percent level (otherwisetistaally non-significant).

Standard errors are in brackets
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Table 5: Determinants of the occurrence and of the average wage increase negotiated in firm-

level wage agr eements (parameter estimates)

L ogit Tobit

Intercept - _?6%592)*
Annual variation of profitability between yedrd andt %983; (26(?(?061;
Annual variation of profitability between year2 andt-1 (26(_)80‘::;) CZ(.J(.)(?O?;
Proportion of days paid around the minimum wage ?o%%%) ?O%%f)
Variation of the annual local unemployment rate -(()d%?)g; %901043;
Size of the firm
-between 50 and 100 workers Ref. Ref.
-between 100 and 200 workers %A.'Olois*) 1(07;49)
-between 200 and 500 workers (262.3090:2*) ?Eb(.)()lg)(i
-more than 500 workers 1(640207:) ‘200145)
Occurrence of an industry-level agreement
-the same year ?olo%)g) (203122%
Jast year oy s
-two years ago '%%%f; 0('3‘112':;
-more than two years ago Ref. Ref.
o 2.593

u (0.049)
e 2(6?(?2%
4 ooy
Sample period 1994-2005 1994-2001
Observations 51,282 97,478

The proportion of days paid the minimum wage iswated as the number of days paid around the mininnage in each
industry and in each département a given yearddiby the total number of days paid in the sardastry and in the same
département the same year, whatever the wage ldwello€al unemployment rate variation is computethatdépartement
level each year. Year dummies, industry dummiesaaddmmy variable indicating that the agreementceons also the
reduction of the workweek duration are included.

Symbols: **: significant at the 5 percent level,significant at the 10 percent level (otherwisetistaally non-significant).
Standard errors are between brackets

In the conditional logit model (see Chamberlain, 4p8ve keep only the subsample of “movers” (i.eydhbse firms for
which the variable ytakes both the values 0 and 1 over the observatioiod), whereas the random effect probit model is
estimated using the whole sample.
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Table 6: Timing of industry-level and firm-level wage agreements and of their effects

Agreement Effect
Proportion of Freq. of wage Proportion of Freq. of wage
agreements changes agreements changes
(in percent) (in percent) (in percent) (in percent)
Industry Firm Industry Firm
January 9.5 10.6 94 375 20.6 36.2
February 4.9 12.1 7.6 3.7 6.1 4.6
March 6.0 13.6 8.4 5.0 10.0 7.0
April 8.3 13.0 9.8 6.8 13.5 10.2
May 6.7 8.7 8.7 3.1 5.1 4.6
June 6.5 9.2 7.8 34 6.0 3.9
July 7.5 6.6 215 14.5 11.7 26.9
August 0.2 1.1 1.0 2.0 1.3 2.9
September 5.6 2.8 5.7 3.1 9.6 3.9
October 11.9 5.6 10.7 11.8 10.3 11.5
November 12.8 53 7.7 6.6 3.0 4.8
December 20.2 11.4 17.8 2.6 2.8 2.7

The first two columns report the proportion of waggegments signed in a given month (i.e. the nurob@greements
signed in a given month divided by the total nundfeagreements). The third column reports the fesmy of wage change
decisions by month, for instance, 9.4 percent ajesaare modified by a wage agreement in Januarjuriess 4 and 5
report the proportion of agreements stipulating age change in a given month. The sixth column tepbe frequency of
effective wage changes by month, for instance, Bér2ent of wages are modified in January. All thetaistics are
weighted by the number of workers in each firm. Stes for agreements are computed over the perg@#2005 whereas
statistics concerning effects are calculated oberperiod 1994-2001.
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Table 7: Marginal effects (x10?) of the proportion of days paid the minimum wage on the timing
of industry- and firm-level wage agreements (or on their dates of implementation)

Firm-level agreement Industry-level agreement

Agreement Effect Agreement Effect
January - 0.08** - 0.22** -0.13 - 1.42**
February -0.11* 0.00 - 0.05 0.02
March - 0.09** - 0.14* 0.11 -0.01
April - 0.05* 0.01 0.04 0.17**
May 0.02 -0.01 -0.02 0.06*
June 0.08** - 0.06* 0.09 0.05
July 0.06** 0.17* 0.09 0.28**
August 0.00 0.00 - 0.00
September 0.02** 0.04 0.18** 0.05
October 0.01 0.04 0.07 0.14**
November -0.01 0.01 -0.12 0.02
December - 0.05** 0.00 - 0.07 0.03*

Each cell of the table reports the marginal effefcthe share of days paid at the minimum wage erpthbability of signing

an agreement or on the probability that an agreentakes effect in a given month. The share of gayd the minimum

wage is computed in industries for industry-levaleagnents, and at a disaggregate level (i.e. at tmehindustry and local

geographical levels for firm-level agreements). Esémated model is a Probit model with random &febe endogenous
variable is a dummy variable being equal to 1 ifagreement is signed in a given month (or if aneagrent comes into
force in a given month), 0 otherwise. Year dumnimes)stry dummies, and indicators of the size effthm are included as
control variables in these 12 different estimations

Symbols: ** means that the marginal effect is digant at the 5 percent level, * means that the giraal effect is significant
at the 10 percent level.
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Table 8: Size of wage increases negotiated at the industry-level and at thefirm-level (in percent)

Standard
Mean deviation 1st quartile Median 3rd quartile
Industry -level
Observed 3.37 241 2.00 2.80 4.10
By year of effect 2.59 1.60 1.57 2.30 3.30
Firm -level
General wage increases 1.61 0.84 1.00 1.50 2.00

Wage increases
by occupation:

- blue collar workers 1.78 0.98 1.00 1.63 2.25
- white collar workers 1.64 0.87 1.00 a.s 2.00
- managers 1.71 0.91 1.00 1.50 2.25

Average wage increases at the industry-level arentep in percent and are calculated using the wage that has been
modified by the new wage agreement. Those averageinagases are extracted from the reports of theistiiy of Labor

(“Rapports annuels sur la négociation”), they areadlable for the period 1999-2006. Average wage éases at the firm-
level are computed for the period 1994-2001 ushrggwage increase in percentages contained in fiwatlagreements. In
some agreements, wage increases could be diffeoeassoccupations. “By year of effect” means thagatiated wage
increases are divided by the number of years dimedast date of effect of the agreement.
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Figure 1: Duration of wage agreements (in months)
a) Density function

0,15
0,14
0,13
0,12
0,11
0,1
0,09
0,08
0,07
0,06
0,05
0,04
0,03
0,02
0,01
0

1

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

b) Hazardrate

0,5
0,45
0,4
0,35
0,3
0,25
0,2
0,15
0,1
0,05
0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

The variable used for calculating durations is elgteaone if workers in a given firm are affected/ & wage agreement
(decision) signed either at the firm- or at the ustty-levels, or by a NMW increase. Durations arenpated as the
difference between two successive agreements (@itherdustry- or a firm-level agreement or an incsean the NMW).
Statistics are weighted by the number of workeraahdirm and the number of workers paid close toNMAWV.
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Figure 2: Duration between effects of wage agreements (in months)
a) Density function
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The variable used for calculating durations is elqteaone if workers in a given firm are affected/ & wage agreement
(effect) signed either at the firm- or at the inatydevels, or by a NMW increase. Durations are cated as the difference
between two successive effects (either an industrg foom-level agreement or an increase in the NM®&atistics are
weighted by the number of workers in each firm aediiimber of workers paid close to the NMW.
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Number of firm-level and industry-level wage agreements

Figure3

a) Chemical products industry
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Grey histograms represent the number of firms sigrd wage agreement in a given industry each moreftical black

lines represent the dates of signature of indukgwel agreements while vertical doted black linesespond to the dates of

effect of these agreements.
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Figure 4: Wageincreases negotiated in industry and firm-levels agreements (in percent)
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Average wage increases at the industry-level arentep in percent and are calculated using the wage that has been
modified by the new wage agreement. Those averagein@gases are extracted from the reports of theidfiy of Labor
(“Rapports annuels sur la négociation”), they areadlable for the period 1999-2006. Average wage éases at the firm
level are computed over the period 1994-2001 ugirggywage increase (in percentage) which is specifiefirm-level

agreements. Negotiated wage increases are divideéheogumber of years since the last date of effiette agreement.
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Figure5: Wageincreases negotiated in industry- and firm-level agreementsover time (in %)

a) Industry-level agreements
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Average wage increases at the industry-level arentep in percent and are calculated using the wage that has been
modified by the new wage agreement. Those averageinagases are extracted from the reports of theistiiy of Labor
(“Rapports annuels sur la négociation”), they areaglable for the period 1999-2006. Average wage éases at the firm-
level are computed over the period 1994-2001 usirggwage increase (in percentage) which is specifietirm-level
agreements. In some agreements, wage increases beuttifferent across occupations. Negotiated wageeases are
divided by the number of years since the last daadfect of the agreement.
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Appendix

Table A: Proportions of workers covered by an industry-level or by afirm-level wage agreement

1994-2005 | 1994-1997 | 1998-2001 | 2002-2005

Industry-level agreements 66.0 73.1 61.7 63.9
Firm-level agreements

All types of agreements 41.4 33.6 43.3 47.1
Wage agreements 21.1 19.5 22.Q 21y
Industry-level and firm-level agreements

No firm- and no industry-level agreement 27.8 22.2 30.9 29.7
ggr;‘iémgﬁ;/el agreement but an industry-leyel 510 583 47 2 48.7
Qiner;nr;qlg\étel agreement but no industry-level 6.2 47 74 6.3
Both a firm- and an industry- level agreements 14Pp 14.8 14.6 15.3
Average annual inflation rate 1.55 181 0.90 1.94

The proportion of workers covered by a firm-levelaor industry-level wage agreement is computed asotlaé number of
workers in firms covered by an agreement dividedhgy total number of workers employed in all firmsim a given
industry.
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TableB: Summary statisticsfor the sample (in percent)

| % of workers | % of firms

Firm size

Less than 20 workers 10.5 57.6
Between 20 and 50 workers 16.5 26.3
Between 50 and 100 workers 9.2 8.3
Between 100 and 200 workers 1p.5 4.4
Between 200 and 500 workers 18.3 2.4
More than 500 workers 40.1 1
Industry

Agriculture and fishing 0.3 0.6
Food goods 4.9 3.3
Consumption goods 6.9 5.3
Motor vehicles 3.8 0.5
Capital goods 8.3 5.4
Intermediate goods 15 9.4
Energy 1.3 0.2
Construction 7.8 12.7
Wholesale and retail trade 21.4 34,5
Transportation 7.2 6.3
Real estate 0.8 3.2
Business to business services 18.5 13.4
Personal services 4 55
« Branches »

Construction industries 7.9 13
Metal-working industries 20.6 10.6
All industries excluding metal-working and constrao 66.6 74.2
Other (no coverage, specific status...) 4.9 2.2

The proportion of workers (resp. firms) by firmesindustry or “branches” is computed as the totaimber of workers
(resp., firms) of a given firm size/industry/"brdre&’ divided by the total number of workers (respms).
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