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1. Introduction

Wage setting institutions are often consideredres af the key differences between US and
European labour markets. Contrary to the UniteteSta vast majority of workers in European
countries are covered by collective wage bargai(@ghe firm- and/or at the industry-levels)
which shapes wage setting within firm# France, as in many other European countries,
industry-level representatives of unions and emgri®ybargain on wage floors for a set of
representative job occupations specific to thestguThose wage floors should be higher than
the national minimum wage (NMW) which is a legatiomal wage floor, binding for all
workers. To keep wage floors above the NMW, indestmay have to revise thousands of
industry-level wage floors after an increase of MiMW. Those wage floors are then binding
for all firms2 and are used as references for firms’ wage pslidibus, the NMW is not only a
floor for all wages but is also embedded into a pl@xm system of institutions of wage
bargaining. Similar patterns are observed in oth@opean countries and a recent growing
literature focuses on industry-level wage agreemamid how they affect Portuguese and
Spanish labor market outcomes (see for instance-O&talan and Villanueva 2014, Guimaraes
et al., 2015, Martins, 2014). However, little isokn on the determinants of wage floor
adjustments and how they interact with NMW incrsagethis paper, we investigate how wage
floors adjust to shocks in French industry-leveleegnents using a large and unique data set

consisting of more than 48,000 job-specific wager over the period 2006-2014.

Our first contribution is to open the black boxmdustry-level bargaining in France and deepen
our knowledge of the functioning of wage bargainingtitutions that are widespread in
Europes For that purpose, we collect a large and unique degta set containing all industry-
specific scales of wage floors for more than 346hEh industries (covering more than 90% of
workers of the private sector) over the period 20064. In each industry, wage floors are
defined for a specific classification of represémtaoccupations. Those wage floors are then
used by firms as a reference to set their wagewlire (2012) for instance, finds a significantly
positive short-term elasticity of actual wages tage floors (about 0.1 on average across all

categories of workers). In our data set, we are #&blfollow a wage floor associated with a

1 For instance, using Belgian data, Lopez-Novelld &issoko (2013) find that wage increases contained
industry-wage agreements are, on average, fullgguhsn to actual wages.

2 Industry-level agreements are quasi automatieadtgnded to all employees in an industry (see Milkva 2015
for a survey on extension procedures in Europe).

3 See Boeri (2015) and Visser (2013) for a detailestription of European wage bargaining structures.

4 Industry level is the dominant level of wage sejtfor one third of French firms (50% of firms witkss than
250 employees) (Luciani 2014).



given occupation within the industry-level job ddgation, which allows us to compute the
size of wage floor adjustments between two wageeagents for this occupation. Overall, our
data set contains more than 48,000 wage floorsmimre than 6,000 different occupations
defined in industry agreements. Our paper prowvicks stylized facts on how wage floors are
adjusted in France along two margins: the frequenzy the size of wage changes. We first
find that the frequency of wage floor adjustmergtshighly time- and duration-dependent:
industry-level wage agreements are much more fraqlging the first quarter of the year and
the usual duration between two wage agreementss@rxktween two wage floor adjustments)
is one year. The frequency of wage floor adjusts&ntilso positively affected by variations
of macro variables such as inflation and the grorate of aggregate wages. Concerning the
size of wage floor adjustments, we provide evidethed past inflation plays a key role in
explaining the size of wage adjustments. Indugbgegic shocks contribute to wage floor
increases as long as NMW or inflation increasesatéinding. Our paper contributes to the
empirical literature examining to which extent teeel of wage bargaining shapes firms’ wage
adjustment in different European countries (seel@ad de la Rica, 2006, for evidence on
Spain, Cardoso and Portugal, 2005, on PortugaltzGem, 2009, on Germany, Hartog et al.,
2002, on the Netherlands or Plasman et al. 2008 é@mparison of three European countries).
However, the level of wage bargaining is often ade&i®ed as exogenous and few details are
available on the content of wage agreements. Anditieeature looks at the determinants of
firm-level agreements in Canada or the United Stamphasizing the role played by inflation
or indexation clauses on bargained wage adjustm@ets for instance, Christofides and
Nearchou (2007), Christofides and Stengos (200B)is€fides and Wilton (1983) and Rich
and Tracy (2004)). Our contribution is here to ®om a European country and to provide new

results on wage floor adjustments contained instgtievel wage agreements.

Our second contribution is to investigate the extdons between NMW adjustments and the
setting of industry-level wage floors. A large tature examines the effects of the NMW on
other wages or on employment (Neumark and Was@@88). However, in most European
countries, the NMW is not only a minimum wage thiadd binding for all workers, it also
affects wage bargaining at different levels andpamticular, industry-specific wage floors
which then shape individual wage adjustment withrms. Our contribution is here to
investigate the spillover effects of the NMW todpained wage floors which are industry- and
occupation-specific. In France, the NMW covers lestw 10 and 15% of the labour force

(whereas, in most European countries this proportitower than 5%; see Du Caju et al. 2009).



However, if a relatively low proportion of workease directly concerned by increases in the
NMW, there is some evidence that minimum wages Isgieover effects (see for instance,
Card and Krueger 1995, Dickens and Manning, 200dg@y, 2015, Grossman, 1983, Machin
et al., 2003 and Neumark and Wascher, 2004). Friraaetical point of view, three different
channels can be highlighted to explain NMW spilepeffects after a NMW increase: first,
firms that used to pay higher wages to attracebetbrkers (from low-wage firms) are forced
to increase their wages to keep on hiring workkfanhing, 2003); second, firms raise wages
of higher-paid workers not to reduce their effortttork and maintain the hierarchy of wages
within the firm (Grossman, 1983); third, after a MMncrease, if skilled and unskilled workers
are substitutes, the labour demand of relativdeskilvorkers shifts to the right, which results
in higher wages for skilled workers. In France, onportant channel of transmission of NMW
increases into other wages might come from indelstrgl wage agreemem®y law, wage
floors cannot be set below the NMW. After a NMWrease, industries have to bargain over
new values of wage floors to keep the lowest wamgars above the NMW. For higher wage
floors, unions and employers may want to maintames wage differentials between workers
because of fairness or efficiency wage argumerisaskess the impact of the NMW on wage
floors variations, we rely on a Tobit model to ditengle the effect of the NMW increase on
the frequency of wage agreements and on the sitleeoivage floor adjustment. However,
NMW increases but also inflation are by definitioot industry-specific but macro variables,
which raises an identification issue. Since indastbargain on wages infrequently, we here
assume that bargaining parties incorporate into tipdated wage floors, not the change in
macro variables at the date of agreement but raétleecumulated changes in macro variables
since the last agreement. By considering the cumalehange in the macro variables since the
last wage agreement, we are able to widen the suppthe distribution of changes in macro
variables, which should help us to identify theileets of on wage floors (since cumulated
variations are now industry-specific). Our mainutesare the following. First, we find that the
NMW has some significant and positive effect on fitegjuency of wage agreements: i) we
observe that most of wage agreements are clustsemehd the usual date of the NMW

adjustment and that the timing of industry-levelgeagreements is modified by the NMW

5 According to results using survey data, about S%rench firms report in 2010 that NMW increases @ne
of the most important criteria for adjusting wagegsheir firm (Luciani 2014). See also Goarant anhdller
(2011) for evidence of spillover effect on Frencige data.

6 Using experimental data, Dittrich et al. (20149whhat wage bargaining is an additional channelugh which
spillover effects of the NMW might arise whereaslddo et al. (1997) provide some evidence of spdtov
effects of sectoral bargained minimum wages oniegsrin Spain.



increases; ii) we also find that industries are Imonore likely to sign a new wage agreement
when at least one wage floor is below the NMW;finplly, an increase of 1 percentage point
(pp) of the NMW in real terms raises by 2 to 3 Ip@ probability of observing a new agreement
in a given industry; this effect is higher for irstiies where a large share of workers is paid
close to the NMW. The NMW also affects significgrtthe size of wage floor adjustments. On
average, an increase by 1 pp of the real NMW rdagezbout 0.25 to 0.3 pp wage floors. This
elasticity is much larger for industries with alhghare of minimum-wage workers. Wage floor
adjustment is much more responsive to NMW variagiaimen wage floors are close to the
NMW. The impact of the NMW variations decreasesglthe wage floor distribution but only

slowly (from 0.4 for lowest wage floors to 0.15 faghest wage floors). One important result

is that the real NMW has a significant effect &ire the wage floor distribution.

Our results are also relevant to understand whyeggge real wages might be downward rigid
in France, in particular during the recent crigeq for recent evidence on other European
countries, Gartner et al., 2013 or Addison et26115). In France, since 2008, real wages have
been increasing at a rate close to 1% per yeareabdhe unemployment rate has also been
increasing steadily. An explanation of the smaltlical variations of wages relies on the
existence of strong nominal and real wage rigiditshich prevent wages from adjusting to
shocks in the short run. Le Bihan et al. (2012)y@l® evidence of wage rigidity using French
firm-level wage data and we here investigate thevesce of wage bargaining as one source
of potential wage rigidity. Wage bargaining indibms play a role in shaping nominal and real
wage rigidity since wage agreements allow firms aodkers to incorporate (or not) specific
or common shocks into updated wages (see Avouyi-Bioad. 2013 for French evidence). We
here provide evidence that wage floors presenhgtdmwnward nominal wage rigidity (there
is no nominal wage decrease). Moreover, they albib# some degree of real rigidity since
decreases of wage floors in real terms are quite Rast inflation and the real NMW are the
main drivers of nominal changes in wage floorshatindustry level, whereas business cycle

conditions or local unemployment seem to play & Vierited role on wage floor adjustments.

The rest of the paper is organized as follows.i8e& presents the institutional characteristics
of collective bargaining in France. In Section & describe the main stylised facts on the
adjustment of industry-level wage floors. The engpirmodel is presented in Section 4 and
results are provided in Section 5. Section 6 catedu



2. Institutional features of the industry-level wage largaining in
France

Institutions of collective wage bargaining in Frarare quite similar to the ones observed in
other European countries (Du Cajual, 2009). In particular, wages are bargained &tint
levels: at the national level, a binding nationalimum wage (NMW) is set by the government;
at the industry level, employers’ organisations anmns bargain on occupation-specific wage
floors; and at the firm level, employers and unibasgain on wage increases (see Boeri 2015
for a discussion of the effects of such a two4biargaining system). This section presents the

main institutional features of the wage floor bamgay process at the industry level.

2.1. Contractual industries and wage floors

Firms classify themselves into differemohtractual industries(* branches conventionnelles”
in French) depending mainly on their activity (gbls combined with a geographical
criterion)? The definition of dcontractual industry” is determined by employers and unions’
demands and its existence might depend on histarsicgeographical reasons. The French
Ministry of Labor is in charge of enforcing thisssgm, in particular to ensure that firms classify
properly in their actual contractual industry. Tén@re more than 700 differentdntractual
industrie$ in France. Some of them cover a very small nundfemployees and bargain on

wages very infrequently; only a little more tharD3#f them cover more than 5,000 workers.

For each contractual industry, a general collecageeement €onvention collectivein
French) defines general rules and principles gomgrimdustrial relations between employees
and employers within the industry, like wage bangaj, working conditions, duration of work,
union rights, etc. It defines in particular an istiy-specific classification of representative
occupations; this classification is generally basednany criteria such as worker skills, job
requirements, experience, age or diploma requoedhk job. All workers in the industry are
assigned to one position in this classificatiomv#@ge floor is set for every position and workers
assigned to a given position cannot be paid belmvcorresponding industry-specific wage
floors. We provide some examples of job classificatioth eorresponding wage floors in 2014

for “hairdressing” and for “manufacture of papedgaperboard”, in Table 1.

[Insert Table 1]

” Those contractual industries have a different caye than usual classifications of economic a@iwi{for
instance, NACE classification) and cannot be eyauotitched with usual classifications of economiivies.

8 When this wage floor is lower than the NMW, thagér applies.



Contractual industries are entitled to bargain ag&floors every year but there is no obligation
to reach an agreement at the end of the bargaprogess. One important outcome of wage
bargaining is the definition of new values for wdlgers and the date at which this new scale
should be enforced. In the absence of any agreenvage floors remain unchanged until the
next agreement. Initially, industry-level agreensenbver firms that belong to employers’
organizations which signed the wage agreement. ,Thedecision of the Ministry of Labor,
industry-level wage agreements can be extended fonas belonging to the corresponding
contractual industry. Those extensions are quasiraatic and generally quickly implemented.
One consequence is that a large majority of worleges covered by industry-level wage
agreementsFinally, contrary to some European countries (d@&many, for instance), there
is no opt-out possibilities for French firms andustry-level wage floors are binding for all

firms in an industry.

2.2. Timing and magnitude of wage floor adjustments

Two margins of wage floor adjustments can be camsut their timing (i.e. the extensive

margin) and their magnitude (i.e. the intensivegmgr The timing of wage floor adjustments

is directly related to the frequency of wage agreets. Industry level wage bargaining is not a
continuous process since it involves costs of gatheand sharing information, coordination

of unions and employers for instarteeThe size of wage adjustments may reflect
macroeconomic or sector-specific shocks on differeage floor levels within the same

industry. This section presents the main mechanisrkielg macro variables and the margins
of wage floor adjustments. We focus first on thecsjic role of the NMW then we discuss the

potential effects of other determinants.
a) The role of the NMW

The binding national minimum wage (in Fren8iMICfor Salaire Minimum Interprofessionnel
de Croissanceis expected to shape the wage floor adjustmertgss since it defines a legal
wage floor for all French workers. About 10 to 16%wvorkers are directly concerned by NMW
increases. The NMW is automatically adjusted eyesyr: on July ¥ until 2009 and on January

1%t since 2010. This annual frequency of NMW adjustimen expected to induce some

® Firm-level wage agreements (which usually cong@neral or occupation—specific wage increases)rcave
smaller share of workers (about 15% of workers)amedmostly observed in very large firms (whereasistry-
level agreements might be more binding for smédilters) (Avouyi-Dovi et al.,2013). We do not examine here

firm-level agreements
0 Gray (1978) for instance finds a positive relasioip between the length of wage contracts and regot costs.
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synchronization of industry-level wage agreementsiad the months of NMW increases (in
particular in low-wage industries) and should dfféee extensive margin of wage floor
adjustment. NMW increases are decided by the Minist Labour following an explicit and

legal rule:
ANMW, = max(0, ACPI) + > max(AW, — ACPI, 0) + &, (1)

whereANMW, is the NMW increase over the yeAC€PI, isthe inflation rateAW, is the increase
of blue-collar base wage ardis a possible discretionary governmental additiomerease.
Such additional increase as well as an inflatiorsugck: may induce an unanticipated NMW
increase; in those cases, the form(lgis little adapted. Over the period 2006-2014, alg
discretionary increase (+0.6%) was decided in A0B2 (just after Francois Hollande’s election

asPrésident de la Républigue

The NMW can affect wage floor adjustment througdfedent channels. First, when the NMW
increases, it can be set above the lowest wagesfioahe industry. By law, all wage floors
must then be set above the NMW, which providesngtriacentives for these industries to
bargain on wage floors and adjust them accordingflyen industries have all their wage floors
above the NMW, they are said to be in conformitinvihe NMW. When the lowest wage floors
become lower than the NMW, for instance just afteise of the NMW, unions and firms’
representatives receive strong recommendationstherivinistry of Labour to open industry-
level wage negotiations and update their lowestewkgrs. Conformity with the NMW should
mostly affect the decision to reach a wage agreembareas the size of the NMW increase

should affect both the decision to update wagerslamd the size of wage floor adjustments.

Second, wage floors above the NMW might also bectétd through spillover effects. Different
theoretical explanations can help to rationalizséhspill-over effects. Manning (2003) shows
that if firms used to pay high wages to attractdvetorkers from the low-wage firms; after a
NMW increase, those firms have to increase thegesaf they want to keep on hiring better
workers. Using an efficiency wage model, Grossni®88) shows that after a NMW increase,
the wage differential between skilled and unskilleatkers becomes smaller so, firms have to
increase wages of skilled (higher-paid) workeroiider to avoid a reduction of the skilled
workers’ effort. A last possible explanation is ttktaNMW increase might shift the labour

demand of relative skilled workers resulting intieg wages for skilled workers. These spill-

11 During the year, when the inflation rate is higllean 2% since the last NMW adjustment, the NMW is
automatically and immediately adjusted.



over effects can be heterogeneous because firnrmotcaniformly increase all wages after a
NMW increase. In this case, NMW increases may iedaidower dispersion of wage floors.

These spill-over effects will mainly concern théeimsive margin of wage floor adjustments.
b) Other determinants

Wage floors are set for every occupation in thausti-specific job classification and are
constrained by the NMW. Those wage floors can le s wages that would be set by a
representative firm for some representative oceopsit So, wage floor adjustments might
depend on the usual determinants of wage infldtiahare considered in most macro empirical
analyses (see Blanchard and Katz (1999) or morentlyc Gali (2011) for theoretical
foundations), i.e. the inflation rate, the unempheyt rate and/or a measure of productivity.
However, besides the role played by NMW adjustmemntsvage floors, the standard wage
inflation equation should be adapted to examineatfjastment of industry-level wage floors
for at least two reasons: infrequent wage barggiaimd possible interactions between wage
floors and actual wages.

First, wage floor adjustment is not a continuouscpss over time since it depends on the
infrequent signature of an agreement at the ingilstrel. Hence wage floor changes are
considered with respect to the last date they weodified. Usual determinants of wage
adjustments like inflation or variations of produi should also be introduced with respect
to the date of the last wage floor adjustment, raotcat a fixed quarterly or annual frequerrcy.
Moreover, usual determinants of wage floor adjustiienay also affect the timing of wage
agreements. For instance, unions are more likedgkdor opening wage negotiations in periods
of high productivity gains.

Second, in standard wage inflation equations, ogeeiglly considers actual aggregate or
individual wages whereas in our case, we examithesimny-level wage floors that could interact
with actual wages. In particular, the industry-spiepast evolution of actual wages may affect
wage floor evolutions when they are renegotiatedifistance, a large increase of actual wages
in the industry (independent of the previous wagre@ement) could lead unions to adjust wage
floors upwards. This adjustment would be ratioreiby fairness issues (Falk et al. 2006). This
increase of industry-level wages can be due touymrbdty gains in the industry but also related

to some exogenous wage increases in the largest &f the industry (decided by a firm-level

12 Here for sake of simplicity, we leave aside heyesiderations related to anticipated or delayeitigation of
inflation or productivity.



agreement for example). In this case, federatidresnployers might agree with a wage floor
adjustment, in particular if they want to preveotgntial competitors from maintaining low

wages and getting a substantial competitive adganta

Figure A in Appendix illustrates these two featurébe wage floor variations that we are
considering are variations between two dates adeagenttO andtl, since, by definition, wage
floors do not change in between. However, determighaf wage floor adjustments like the
NMW or industry-specific wages can evolve betwdeese two dates. Section 4 will present
our empirical strategy to estimate the effectsheke variables on wage floor changes, and to

deal with identification and potential endogenésisues.

3. Industry wage floors: data and stylised facts

This section describes how we collect and consthetdata set of French wage floors, then

provides new stylised facts on industry-level wlger adjustments.

3.1. Data on wage floors

Our main data set contains a little more than 4BjAdividual bargained different wage floors
(defined at the occupational level) in the 345 bgjdcontractual” industries (over a little more
than 700 industries in France). For those 345 imdiss we have collected all wage agreements
over the period 2006-2014 available on a governateveb site I egifrancg.®® This data set is
to our knowledge the first one containing such iteddanformation on wage floors negotiated
within industries. Table 2 provides some simple¢igtias to characterize French “contractual”
industries. The number of employees covered byoattactual” industry varies a lot: in our
sample, seven industries cover more than 350,0Qflogees (for instance, wholesale food
industry, hotels and restaurants, or car servidrg)25% of industries cover less than 6,500
employees. Overall, industries in our data set cabeut 12 millions of employees, i.e., 90%
of workers in firms covered by an industry-levelggaagreement. Many industries in our data
set have a national coverage (195 industries). Kewyen the metalworking industry, wage
floors are bargained at the local level: about Géal different wage scales coexist at the

département level but they all use the same classificatiojpbfoccupations. In public works,

13 http://www.legifrance.gouv.fr/initRechConvColl.do

14 A départements an administrative area. There are 96 départeniefrrance. Each of them has approximately
the same geographical size (6,000 km2), but diffepepulations.
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guarry and metal and in construction industrieggevloors are bargained at a regional level
(consisting of severatliépartemends about 76 regional different wage scales coekist

classifications of occupations are similar.
[Insert Table 2]

The typical wage agreement contains the agreenagatday/month/year), the date at which it
is supposed to be enforced, the name of unionshthat signed the agreement, and the wage
scale (corresponding to wage floors for all occiguat in a given industry). Wage floors can
be defined as hourly, monthly, or yearly base wdigesuros). They exclude bonuses and other
fringe benefits. We also exclude wage levels onmdal wage increases that are only based
either on seniority or explicit seniority indexaticules defined in the agreement.

Each wage scale is specific to a job classificatiefined at the industry level. Thus the number
of wage floors contained in wage agreements cana@oss industries. On average, industry-
level wage scales contain 21 different wage flaansesponding to different job occupations.
The median is 17 (see Table 2). The average wagdeaveen two wage floors in a given
wage scale is about 5.7%. This average wage diffiatés much smaller in the first half of the
wage scale (close to 2%) whereas the average ehtial is about 10% at the top of the
distributions In a typical wage scale, there are relatively nveage floors at the bottom of the
wage distribution than at the top of this distribat

In our dataset, the average wage floor over theokaperiod is about EUR 1,850, whereas the
average NMW over the same period is close to EURQL,For the year 2011, we are able to
compare for each industry the average wage flodrtha actual average wage in the same
industry:s Figure 1 plots the average wage floor and theespwnding average base wage for
all industries of our sample. As expected, we firstl that average actual wages are above
average wage floors, tteverage wage differential being about 40%. We figbthat wage

floors and actual average wages are highly coeglatross industries, suggesting that wage

floors might affect actual wage differences aciogsistries”

[Insert Figure 1]

15 The top of the wage scale consists of wage flabmve the median of wage floors in a given jobsifesition.

16 This information is calculated and published g/ khinistry of Labour. Sebttp://travail-emploi.gouv.fr/etudes-
recherches-statistigues-de, 76/statistiques, 7 8/salai-epargne-salariale,86/conventions-collecties
branche,2126/conventions-collectives-de-branch& @ 4bml

17 Using firm-level wage data and information on istly-level wage agreements, André (2012b) repanigas
correlations and after controlling for some indivéd characteristics, she finds stronger correlditomages of
blue- and white-collar workers and for wages in ifirans.
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In the rest of the paper, our main variables afnest are a dummy variab¥g which is equal
to one if there is a wage agreement at dateindustryj (O otherwise) and a variabW/F;

which is defined as the wage floor correspondingdoupationi in industryj at datet. In

particular, we examinAWF, which is the log-change WF, for a given occupation between

two dates. All dates are expressed in quarter @ar. y

3.2. Wage floor adjustments: some stylised facts
How are wage floors adjusted? First, using our datawe are able to compute the aggregate
annual growth rate of wage floors stipulated byustdy-level wage agreements. For that

purpose, we calculate the year-on-year wage changach wage floorAWF,; for occupation

I in industryj) over the sample period (at a quarterly frequendfg then use information on
the number of employees in all industries to obteiraggregate weighted measure of the year-
on-year growth rate of wage floors. Figure 2 plbis average annual growth of wage floors
which lies between 1.5% and 2.7% (1.8% on averagethe period). When we compare it to
the overall base wage increase published by thésiynof Labour, the aggregate wage floor
increase is close but below the aggregate base wregege (2.1% on average) since actual
wage changes may also include firm-level and imlligl wage increases. Second, aggregate
variations of wage floors are also quite correlatethe actual aggregate wage increase (the
correlation coefficient is close to 0.9). Third real terms, the aggregate wage floor increase is
+0.4% on average while the output gap is negathnee2008; this positive real growth of wage
floors is mainly driven by low inflation periodsaktly, there is a correlation between the annual
growth of wage floors and NMW variations. In pauter, when the NMW increased by more
than 2% in 2008 and 2012, the gap between the agnoath of wage floors and the actual

aggregate wage growth went close to 0.
[Insert Figure 2]

Our data on wage floors and wage agreements akadw decompose the aggregate adjustment
of wage floors into an extensive margin of adjusit{ghe frequency of wage agreements) and
an intensive margin (the size of wage floor adjusttrtontained in wage agreements). We here

provide some stylized facts on these two marginsagfe adjustment.

First, we consider the extensive margin of adjusinfiee., the frequency of wage agreements
and the duration between two agreements). Ovesample period, a little less than 75% of

workers are covered each year by a new industgtlesage agreement, whereas 77% of

12



workers are concerned by the enforcement of a nageviloor scale. This proportion varies a
little over time. In Figure 3, we report the shafevorkers covered each year by a new wage
agreement or by the enforcement of a new industérgenagreement. This proportion is quite

correlated with inflation.
[Insert Figure 3]

Another striking feature is that the frequency alg® agreements is strongly seasonal. In Figure
4, we report the share of wage agreements thaigmed in each quarter of the year. Over the
period 2007-2014, two thirds of industry-wage agrests are signed during the first or the last
quarter of the year. If we look at the date of ecdonent of wage agreements, seasonal patterns
differ somewhat. About 50% of wage agreements itatikeeffect during the first quarter of the
year, a little less than 20% in Q2 and Q3 and ali®d in Q4. This seasonality of wage
bargaining can be related to NMW adjustments. Asudised in section 2, a reform of the
timing of the NMW adjustments was implemented inukay 2010: the month of the usual
NMW adjustment was moved from July to January. \ive that the seasonality of wage
agreements has been modified by this reform: be&foi®, most wage agreements were signed
in the third and fourth quarters (respectively, @l 38% of all wage agreements) whereas
since 2010, wage agreements are more frequentgdthen first quarter (41% of all wage
agreements). The impact of this reform is evemgeo on the seasonality of enforcement dates:
before 2010, 26% of wage agreements are implemeiuteag the third quarter whereas after
2010, most enforcement dates of wage agreements e first quarter (about 60%) and less
than 10% in the last quarter of the year. This aealgy reflects the relevance of the NMW
time schedule for industry-level wage bargainingeTusual date of the NMW adjustment

modifies the timing of industry-level wage agreemsen
[Insert Figure 4]

The timing of wage bargaining is also related ® ¢bnformity of industry-level wage scales

with the NMW: industries are more likely to upd#teir wage scales when their lowest wage
floors are below the NMW. Figure 5 plots the prdjmor of industries having at least one wage
floor below the NMW over time, the frequency of waagreements and the NMW increases.

On average, the proportion of industries havirgagt one wage floor below the NMW is about

18 This seasonality might have large consequenceseaadgregate level. For instance, using examplaken
United States, France or Japan, Olivei and Tenr@007, 2010) find that seasonality of wage corngrawodifies
the size and duration of monetary policy effects.
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30%-° with large time variations. As expected, large NM\reases (for instance, in 2007,
2008 or 2012) are associated with increases imptbgortion of industries with wage floors
below the NMW. However, increases in the frequenfoyyage agreements are also associated
with decreases in the non-conformity rate. In patér, before 2010, the non-conformity rate
increased in July when the NMW usually adjusted #meh decreased in January when
industries signed new wage agreements. After 204€ettwo opposite evolutions cancel each
other out since both NMW increases and wage agneesnoecurred mostly in January, which
leads to smaller time variations of the non-conibynmate (except in July 2012 which

corresponds to a discretionary increase of the NMW)
[Insert Figure 5]

The seasonal effects also reflect the existendexedl duration contracts equal to one year.
Figure 6 plots the distribution of durations betwa®o successive wage agreements or two
dates of wage agreement implementation. 40% otidnsabetween two successive agreements
are exactly equal to one year. This reflects tHegation to bargain on wages every year. Only
one third of industry wage agreements last mone time year. When we consider the duration
between two dates of wage agreement implementatienpattern is similar, except a small
peak at 6 months due to multiple wage increas@su(ated in the agreement) within a year.
There is no industry-level wage contract with diared of several years, as it is the case in other

European countries like Sweden for instance (Dw €g4al.,2009).
[Insert Figure 6]

We then provide evidence on the size of wage famjustments contained in industry-level
wage agreements. In Table 3, we report simplesstation wage floor changes contained in
industry-level wage agreements (by year). The nmediage floor increase goes from 1.1% in
2014 to 2.4% in 2008. If we correct for the duratsince the last wage agreement, this median
is now going from 1.1% to 2.5%. Variations overdiare quite correlated with the aggregate
average inflation rate. Note also that the varretiof the average duration between two
successive agreements is consistent with the awer-variations of frequency of wage

agreements (Figure 3).

[Insert Table 3]

19 The average number of wage floors below the NMWabsut 3 and the proportion of workers
potentially covered by wage floors below the NMWligse to 10%.
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Figure 7 reports the distribution of individual veafoor adjustments decided in industry
agreements year by year. First, there is no nomivede decreases in industry wage
agreements. Second, the peak at zero corresponoiustries either where there is no
agreement or where some wage floors in the wade amanot modified; this peak is very close
to the percentage of industries where there igneesment (Figure 3). Third, those distributions
exhibit some peaks exactly equal or close to theANMcrease or to past inflation, revealing
some real rigidity in wage floor setting. For ingte, in 2011, we observe two peaks in the
distribution at 1.5 and 2% while the NMW increas€011 was about 1.5% and inflation 2%.
During the recent low inflation period, the distrilton of changes is much less dispersed. In
2014, there is a peak in the distribution at 1%clwlgorresponds to the NMW increase in 2014

(the inflation rate was about 0.5%).

[Insert Figure 7]

4. An empirical model for wage floor adjustment

Our aim is to investigate empirically the main detmants of industry-level wage agreements
and wage floor adjustments. These determinantsidecinflation, NMW increases, overall
sectoral wage increase and variables capturinguptivity shocks or business cycle position

(as mentioned in Section 2).

4.1. I dentification issues
We first address two important identification issuthe lack of individual variations of some

variables which are macro variables and potentiihearity among them.

Our aim is here to assess the effect of variall@dW or inflation variations) that are by
definition not industry-specific but macro. Thuse teffect of such variables can be identified
only on their temporal variability. In our modehdustries bargain on wages infrequently.
Consequently, we can expect that bargaining paffreskers’ unions and employers’
associations) incorporate into the updated wagedlanot the change in macro variables at the
date of agreement but rather the cumulated chaimgesacro variables since the last wage
industry agreement. Using the cumulative changigenmacro variables since the last wage
agreement allows us to widen the distribution suppb changes in macro variables. This
strategy should help us to identify the effectsatro variables on wage floors since cumulated

variations are now industry-specific. This line reasoning is valid for NMW but also for

15



consumer price index or sectoral actual wages foichvwe also consider log-variations

between two successive wage agreements.

Another identification issue comes from potentiallinearities among macro variables. This
might be particularly relevant for inflation and NWlincreases: an increase in the inflation rate
has necessarily a positive impact on the NMW imnsgesince the formula used to adjust the
NMW incorporates past inflation. So, part of théeef of inflation might come through NMW
increases. A similar issue can arise from the taiom between inflation and industry-specific
wage variations. We here consider a model wheraatroeconomic variables are taken in real
terms in order to isolate the specific effect dfation. Secondly, the growth rate of industry-
specific wages is taken, in real terms, with a ¢dgone quarter to control for potential
simultaneity bias. However, this variable mightatsipture spill-over effects of the NMW to
industry actual wages (through individual wage @ases or firm-level agreements). To control
for this, we introduce as covariates the cumulatede increase in a given industry in real
terms and we control for the possible NMW spill-oedfects2 Here again, the aim of this

variable transformation is to isolate the spedifipact of each macro variable.

4.2. The empirical model

The estimated model is a Tobit-ll type model whiakes into account for the discretionary
process of wage bargaining. The first equationesponds to a Probit model where the
dependent variable is a dummy variable equal tafdhere is a wage agreement in an industry

at a given date, 0 otherwise. Our baseline Probdehcan be written as follows:

},]: =o+ BA].,‘[T[t + YA],TNMWt + SA]-,T_lwt + eA]"T_lvAVjt + (Pu]t + (l)y]t + H.X]'t +

PT; + )\t + Sjt (2)
If Y;¢ > 0 thenY;, =1, otherwiselj, = 0.

whereY;, is a dummy variable equal to one if a wage agreémesigned in industryat date
t (date in quarter/year format); ., is the cumulated inflation since the last wagesagrent
A;-NMW, denotes the cumulated NMW increase (in real tesimge the last agreement in the
industry (z being the elapsed duration between these two mgm@s), AW is the

cumulated wage increase in indugtsince the last wage agreement in this industrysil

20 To obtain a broad estimation of the NMW spilloedfects on industry wages, we estimate an OLS éguat
relating industry wage increases to NMW increases iaflation; estimated coefficients are close tdof
inflation and 0.5 for NMW.
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for limiting the potential simultaneity bias) (thiariable is taken in real terms and net of NMW
spillover effects). We decompose this variable entcaggregate wage increase common to all
industriesA]-,T_l\/_vt (which should be close to the aggregate base wagease in France) and
an industry-specific wage increase (which is caltad asA]-,T_l\ijt = Ajr—1Wjt — A]-,T_lv_vt),

T; denotes the elapsed duration since this last wgggementy;; a dummy variable capturing
conformity of wage floors with the NMW, this variabis equal to one if at least one of the
industry-level wage floors is below the NMW (justfbre the industry-level wage agreement)
and O otherwisey;; is a local measure of unemploymeyyt, is a measure of industry-level

output gap and, are quarter or time fixed effects. We introducesiiattion terms between
quarter fixed effects with the dummy variable irding whether the dateis before or after
January 2010. January 2010 is indeed the dateiehwie reform modifying the time schedule
of NMW increase was implemente@dving from July to January).

Wage indices are not available at tlritractual industry level. To construct;,, we use

hourly wage indices for blue-collar workers anddtrworkers at the sector-specific level (90
sectors, using the NACE statistical classificagsoarce Ministry of Labour) and we compute
the average weighted wage index corresponding th €antractual industry using the
employment sectoral structure agdhtractual industries. By construction, those industry-
specific wage indices are corrected for composigdiects and reflect the average wage
increase in a given industry. To obtain industrgefic measures of unemployment, we use
local unemployment rates (at thi@partmentlevel, source Insee) and the geographical
employment structure of industries. We then comparte industry specific measure of
unemployment as the weighted average unemployraéntkor the industry-level output gap
measure, we use sectoral statistics on saiedi¢es de chiffres d’affairéssource Insee), and
we compute average weighted sales indices corrdgppto each contractual industry using
the employment structure of conventional industride then calculate the industry-specific
output gap as the difference between the obseraled sndex of the industry and its linear

trend.

The second equation of the Tobit model relates lage increases to macro variables such as
inflation, the NMW increase (in real terms) and itha@ustry-level actual wage increase (in real
terms, net of NMW spillover effects) since the lastge agreement. This second equation is

the following one:
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A :WFye = a+ bA (T + cAj NMW, + dA; oy Wy + eAj ;Wi + fuje + gyje + hMR; + v +
L¢ + ujie (3)

whereA; .WF;;; is the change in the bargained wage floor in oatiapi and industry between

two dates (duratior is measured in quarters), most of independenabkas are the same as
in the first equation but using estimates obtainetie first equation, we also calculate a Mills
ratio which is specific to each industMR;. v; is an industry fixed effect and, are date

controls.

In our data set, wage scales are specific to ewltisiry and the number of different bargained
wage floors can be very different from an industryanother. This raises one potential issue
since an industry with a more precise job classifon than average will be oversampled
(because of many job categories). To control fog tbsue, we define ten wage categories
defined by the ratio of each wage floor to the NMWéage floors less than 1.01*NMW, wage
floors between 1.01 and 1.03*NMW, wage floors betwé@.03 and 1.07*NMW, wage floors
between 1.07 and 1.13*NMW, wage floors between arkB81.21*NMW, wage floors between
1.21 and 1.32*NMW, wage floors between 1.32 an@*NdMW, wage floors between 1.48
and 1.70*NMW, wage floors between 1.70 and 2.09*NMVMédge floors above 2.09*NMW).
Those thresholds are chosen so that we obtain gadggories containing more or less the same
number of wage floors. In each category, we sekatiomly only one wage floor for every
industryz: The sample then consists of a little more tha@QQd pbservations (industry x wage
category x date) over about 48,000 wage floors.eideer, we consider specifications where
the NMW effect can be different according to theyerfloor level. For that purpose, we interact
the cumulated NMW variable with dummy variablesresponding to each wage category.

The identification of the model comes from an egma restriction: we here assume that
quarter effects, and dummy variables for duratiqna¢ one year and two years but also the
dummy variable indicating that “all wage floors am industry are in conformity with the

NMW?” only affect the timing of industry-level wadeargaining process and not the size of
wage floor adjustments. Those variables can béekla negotiation costs or legal constraints
and would not affect directly the size of the wabanges. The Tobit model is estimated using

a two step estimation procedure atahdard deviations of estimators are obtainedyusaotstrap

simulations.

21 Robustness checks have been run using the whialeseieand results remain quite similar.
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5. Results

This section reports the results of our estimations

5.1. Frequency of industry-level agreements

Tables 4 and 5 report marginal effects of Probitet® in which the dependent variable is a
dummy variable for the occurrence of a wage agreeféen the agreement is signed) or for
the effect of a wage agreement (when the agreecoemés into effect), respectively. We run
three different specifications: the first one irdgs quarter and year dummies as time controls
(to capture seasonality in the frequency of wageeagents); the second includes dummy
variables by date (our baseline regression) andlake one excludes the dummy “non-
conformity with the NMW?” (in order to assess theemall effect of the NMW on the frequency

of wage agreements).
[Insert Table 4]

First, even after controlling for macro variabldsyation effects remain quite substantial and
statistically significant: the probability of obserg a wage agreement after exactly one year is
higher by about 31 percentage points (in all spEatibns). This effect is substantial since the
average frequency of wage agreements by quartdragt 20%. A similar but smaller effect
(about 15 pp) is obtained for wage agreements akactly two years. This reflects the strong
time dependence of wage agreements, which mighbtibego important negotiation costs and

can also be related to the obligation for industripargain on wages every year.
[Insert Table 5]

Quarter effects are other important factors couatiily to variations in the probability of
observing a wage agreement. If we consider thedpscification where we include year and
quarter dummies as time controls, estimates oftquaffects are almost all significant. Before
2010, the differences between quarters are nar@sgsas those estimated after 2010: before
2010, the probability of a wage agreement is sona¢\wdwer in the second quarter (about -5
pp) whereas since 2010, wage agreements are muetfiaquent in the first quarter (about +7
pp) and less frequent in the third quarter (-8 pphe seasonality of the agreement
implementations is even more pronounced: beforé2@hge agreements come into force
more frequently in the first and third quarters,endas after 2010 they are enforced more
frequently in the first quarter (Table 5). Wheneomsider the specification where we introduce

date dummies as time controls, we plot parametenates associated with those dummies on
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Figure B in Appendix (the last quarter of 2014hie teference). We find that before 2010, wage
agreements seem much more frequent in the thirdaurth quarters and in the first quarter
after 2010 (an exception is the last quarter oR2&fter the discretionary increase of the NMW
in July 2012). The enforcement dates of agreemardsstaggered before 2010 but quite
clustered around the first quarter after 2010. AR@10, all Q1 dates correspond to a higher
probability of observing the effect of a wage agneat (about +10 pp). As mentioned eatrlier,
this result can be related to the reform of theirtgnof NMW increases. Supplementary
regressions considering industries with a highlandshare of minimum-wage workers do not
show large differences in the timing of wage agresis or effects of wage agreements (Table

A in Appendix).

In some industries, an increase of the NMW can nitakigher than wage floors, which might
exert some specific pressures on these industriegpdate their wage scales. The dummy
variable capturing the conformity of wage floorglwthe NMW has indeed a positive effect on
the probability of signing a wage agreement andhenprobability that an agreement comes
into force. This effect is larger after 2010 (betwés to 8 pp) than before 2010 but the effect of
this dummy variable is significant on both periodi®reover, the impact of the non-conformity
of some wage floors with the NMW is more pronounded the date of enforcement of
agreements than for the dates of agreements thessséhis can be explained by the fact that
industries update their wage scales so that theynaconformity with the NMW when those
wage scales come into effect. If we exclude thiswghy variable, the marginal effect of the
cumulated NMW increases by 0.3 to 0.7 pp., sugggshiat we capture here a specific channel
for the transmission of NMW on the frequency of wagreements. When considering different
types of industries (low vs high share of minimurage workers), we do not find substantial

differences (Table A in Appendix).

The NMW can affect directly the probability of a geaagreement since it is an important
reference for low-paid workers. Thus, increaseh&NMW might have a positive impact on
the probability of revising the wage scale. Howetee empirical effect of the cumulated real
NMW increase on the probability of a wage agreemeribund to be rather limited: it lies

between 2.5 and 3 pp. This effect is heterogenamasng industries: the impact of a real NMW
increase is higher for industries with a high sharminimum-wage workers (3.5 pp) than for
industries with a low share of minimum-wage workéogtween 0 and 2) (Table A in

Appendix).
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Cumulated increases in the inflation rate and eafgregate base wage have both a larger
effect than the real NMW increase on the probahdftan industry-level wage agreement. The
marginal effects associated with inflation or aggite base real wage are similar, between 7
and 8 pp (Tables 4 and 5). This result is consistéh the fact that workers are more likely to
claim for opening a new negotiation if they obseaveigher level of inflation (which reduces
the workers’ purchasing power) or an increase eraye aggregate wages (which might induce
a decrease in industry-relative wages of workevéhen we consider different types of
industries, inflation seems to have a larger eftecthe probability of wage agreements in
industries with a higher proportion of minimum-wagerkers and in metalworking industries
(Table A in Appendix).

An industry-specific real wage increase seems v basmall and non-significant effect on the
probability of a wage agreement and only a small aarely significant effect on the
enforcement dates of agreements. This result stgyglat industry-specific productivity
developments (that would have been captured by wargable) have no impact on the
occurrence of a wage agreement. Similarly, theosalobutput gap and the local unemployment

rate have no significant effect on the occurrerfce wage agreement.

5.2. The size of wage floor changes

Table 6 reports parameter estimates of the secpuatien of our Tobit model which defines
the size of wage floor adjustments. The first calueports results for all industries, the second
one for national industries with a high proportafrminimum-wage workers, the third one for
national industries with a low proportion of minimuvage workers and the last one for local
metalworking industries (where the proportion ohmium-wage workers is usually very low).
All variables are considered in real terms to idgrthe impact of inflation, and real aggregate
base wage variations are corrected from possibl&N8yill-over effects so that the cumulated

increase in real NMW will capture the overall impatthe NMW on wage floor adjustments.
[Insert Table 6]

First, the Mills ratio has a small but significarggative effect. The selection effect is not very
large, which confirms that time-dependent factamddpendent of macro variables) are quite
important in the selection equation. This negasigg has the following interpretation: if an
exogenous shock affects the probability of a wagyeement, it has a negative effect on the
size of the wage adjustment, all things being equal
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The most important determinant of the size of witlge adjustments is the cumulated inflation.
The elasticity of wage floor adjustments with retp® cumulative inflation is close to 0.6
(Table 6). This result suggests that wage flooespartly indexed to past inflation. Here, part
of this indexation might come either from a “dirertflation effect, or from more ‘indirect’
effects coming through NMW indexation to past itila or through aggregate base wage
indexation to past inflation. Our model cannot yullisentangle between those channels of
indexation. The elasticity of 0.6 should be intetpd as the overall impact of inflation on
nominal variations of wage floors. Moreover, welfihat this degree of indexation to inflation
iIs much larger in industries with a high proporti@hminimum-wage workers (elasticity of
0.57) than in industries with a low proportion ofinnmum-wage workers (0.37). In
metalworking industries, there seems to existangtmdexation mechanism since the elasticity

of wage floor adjustments to inflation is closeOt8.

Second, the cumulated real NMW variation has atpesand significant effect on the size of
wage floor adjustments; on average, in a givenstrgiuan increase of 1% in the NMW (in real
terms) will increase wage floors by 0.25 to 0.3 When we consider the heterogeneity of the
effect across industries, as expected, the NMWaHasger effect on wage floors in industries
with a high proportion of minimum-wage workers @ieity of 0.34) than in industries with a
low proportion of minimum-wage workers (elastioitl/0.27), and in metalworking industries
where the proportion of minimum-wage workers isselto O (elasticity of 0.14). However, in
all groups of industries, the effect of the NMWsignificant even when the proportion of
minimum-wage workers is very low; this result sugjgehe existence of some NMW spill-over

effects across industries.

Contrary to what we observe for the occurrenceagavagreements, the cumulative aggregate
real wage variation seems to play a limited rolé¢hensize of wage floor adjustments. Its effect
is significant but small (less than 0.15). Industpecific real wage variations have a larger
impact on the size of wage floor changes, with lastieity close to 0.3. This result would
suggest that industry-specific actual wage vanegtiplay a role in determining a new scale of
wage floors. For instance, sectoral productivitingahat would have been incorporated into
sectoral actual wages are also incorporated im#wve industry-level scale of wage floors.
Looking at the heterogeneity of those effects acindustries (Table 6), we observe that the
effect of industry-specific wage developments rgda for industries with a low or a very low
proportion of minimum-wage workers. The elastiatfywage floor changes with respect to

sectoral wage changes is 0.3 for industries wilimaproportion of minimum-wage workers
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and 0.8 for metalworking industries, whereas 0 i®r industries with a high proportion of
minimum-wage workers. In the same way, aggregateutative wage change plays a larger
role in industries with a high share of minimum-wagorkers than in other industries. This
result might suggest that industries where the NWss binding have much more leeway to
take into account the industry-specific wage odputivity developments. Lastly, the sectoral
output gap measure and local unemployment havggniisant effect on the size of wage floor
changes. This finding suggests that business aymhelitions play a very limited role on
industry-level wage adjustment but might also be ttumeasurement errors in our proxy for

business cycle conditions of “contractual” induesri
[Insert Figure 8]

Finally, we test whether the impact of NMW increasgaries along the wage floor distribution
and examine the NMW spillover effects along thistritbution. Figure 8 reports estimated
parameters associated with the variables repregsemntieractions between cumulated real
NMW variations and dummy variables capturing thiéedent effects along the wage floor
distribution. As expected, these parameter estgnate decreasing along the wage floor
distribution, from 0.4 for wage floors close to tiMW to 0.1 for wage floors above twice the
NMW. One interesting result is that the NMW effextsignificant all along the wage floor
distribution. It decreases quickly from the lowestge floor to wage floors equal to 1.1*NMW.
However, we obtain a positive effect of NMW realigiions on wage floor adjustments for all

levels of wage floors.

We then test whether other macro variables havle Baterogeneous effects along the wage
distribution and we find that only inflation hascbuan heterogeneous effect. Figure 9 reports
elasticities of wage floor variations obtained wispect to both real NMW variations and
inflation along the wage floor distribution. In paular, we find that the elasticity of wage floor
changes with respect to inflation is very highvi@ge floors close to the NMW (close to 0.8)
and then decreases steadily (0.6 for wage floosedio 1.1*NMW, about 0.4 for wages above
2*NMW). This elasticity is positive and significafar all levels of wage floors. This decreasing

slope is very similar to the one obtained for tHd\WM.
[Insert Figure 9]

Some separate regressions run on the differentpgrad industries (high proportion of
minimum-wage workers, low proportion of minimum-veagorkers, and metalworking) show

some heterogeneity across industries (Figure CpipeAdix). All along the wage distribution,
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the NMW effect is a little larger in industries Wwia high share of minimum-wage workers than
in industries with a low proportion of minimum-wag®rkers or in metalworking industries.
Another result is that the NMW effect is positivedasignificant all along the wage floor
distribution not only in industries with a high partion of minimum-wage workers but also in
industries with a low proportion of minimum-wage nkeers, and until wage floors equal to
1.1*NMW in metalworking industries. Concerning takasticity of wage floor changes with
respect to inflation, differences are much largieis elasticity is close to 1 for low wages in
industries with a high proportion of minimum-wagernkers and the slope is slightly decreasing
to 0.7 for higher wage floors. A similar patterrpaprs for metalworking industries with still a
high elasticity (close to 0.5) for wage floors abol.1*NMW. In industries with a lower
proportion of minimum-wage workers, the elastiafywage floors with respect to inflation is

close to 0.7 for wage floors close to the NMW amedrdases to 0.3 for highest wage floors.

As robustness check, we test whether determindm&ge floor variations differ before and

after 2010. For that purpose, we interact macroabbes of our Tobit model with a dummy

variable “before 2010” and a dummy variable “a28d.0”. Results are reported in Table B in
Appendix. Elasticities with respect to inflationdawith respect to NMW increases are slightly
modified whereas some important changes appeathireffect of sectoral and average
aggregate wage variations. Before 2010, the inghsgtecific wage effect dominates the
aggregate wage effects (0.6 versus 0.2) whereas 210, the impact of sectoral wage
variations becomes non-significant for all speaifions and for all industries. The aggregate
wage effect remains significant but small, espécifdr industries with a high share of

minimum-wage workers. This result might suggest #fer 2010 (which also corresponds to
a recession and low inflation period), industrydewage agreements might be more
constrained by indexation and NMW real increaselsaaa less likely to adjust industry-specific

wage floors to industry-specific conditions.

6. Conclusion

Industry-level agreements cover a large majoritifr@ihch workers in the private sector. Each
industry defines a specific classification of ocatipns and set wage floors associated with
each position in this classification. Each yearpng and federations of employers bargain over
the level of wage floors and may reach a wage ageae which updates the scale of wage
floors. How are those wage floors adjusted? Thpepanvestigates the main determinants of

wage floor adjustments. Using a detailed data sataming about 50,000 wage floors by
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occupation for 345 industries over the period 20064, we provide empirical results on the
frequency of wage agreements and on the size of Wagr adjustments. Since all wage floors
should be higher than the NMW set by the Ministiy.abour according an explicit formula,
we also examine possible interactions between #dgewvioor adjustment process and increases
in the NMW.

Results can be decomposed according the two mangithee wage floor adjustment, namely
the frequency and the size of wage floor adjustmdritst, we find that the occurrence of a
wage agreement depends a lot on the duration Hieckast wage agreement and on seasonal
effects. The typical duration between two agreeménexactly one year and industry-level
wage agreements are much more frequent in theguatter of the year (in particular since
2010). Beyond these temporal effects, we find thatroeconomic variables play a more
limited role in the variations of the frequency whge agreements at the industry level.
However, when inflation aggregate base wages isetehe probability of reaching a wage
agreement increases by 7 to 8 pp. This suggedta tleduction of workers’ purchasing power
or a drop in industry wages relative to aggregatges leads to a higher probability of obtaining
an industry-level wage agreement. The NMW has afsampact on the frequency of wage
agreements through different channels. First, veeige evidence that part of the seasonality
of wage agreements can be linked to the automdjisstment of the NMW every July until
2009 and every January since 2010. Second, whee s@ge floors are below the NMW in a
given industry, the probability of reaching a waggeement is higher. Finally, the cumulative
NMW increase has a small but positive impact on phebability of observing a wage

agreement (even in industries with a low proportdminimum-wage workers).

When we consider the determinants of the size glewbbor adjustments, we find that macro
variables all play a significant role. Variatiorfsaage floors are first closely related to inflatio
(elasticity of 0.6). This indexation parameterasger for industries with a high of proportion
of minimum-wage workers and metalworking industriége also obtain that the effect of
inflation is heterogeneous along the wage flootritistion: the elasticity of wage floors with
respect to inflation is close to 0.8 for wage flolose to the NMW and then decreases steadily
to reach 0.4 for wage floors above twice the NMWe NMW is also an important determinant
of the size of wage floor adjustment. When the MW increases by 1%, wage floors increase
on average by 0.25%. This elasticity is heteroges@aross industries: 0.34 for industries with
a high proportion of minimum-wage workers versuad/dor industries with a low proportion

of minimum-wage workers and 0.14 for metalworkimglustries where the proportion of
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minimum-wage workers is close to 0. The elastioityvage floors with respect to real NMW
variations is also decreasing along the wage fiitribution but only slowly decreasing from
0.4 for the lowest wage floors to 0.15 for the leigihwage floors. One important result is that
the real NMW has a significant effect all along thage floor distribution. A last important
determinant is the industry-specific actual wageat@n. This variable is supposed to capture
industry-specific productivity gains and has a pesiand significant effect on the size of wage
floors (elasticity of 0.25). This effect is largarindustries with a low proportion of minimum-
wage workers, suggesting that they have more led@waycorporate industry-specific wage

developments on top of increase in the NMW or @itiflation rate.
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Table 1: Examples of minimum wage scales contain&d industry-level wage agreements
a) Manufacture of paper and paperboard (30,000 workers

Salaires mensuels minima conventionnels (SMMC)

{Ene euros. )
MIVEAL ECHELOMN COEFFICIENT o I?m‘ffmm
| 125 | 446
2 130 1457
3 135 | 469
1 140 1 489
Il i 150 1509
3 160 1634
! 170 | 568
In 7 185 1601
3 195 | B35
1 215 | 782
1Y) 2 235 1929
3 260 2091
1 285 227
W 2 315 2508
3 360 2773

b) Hairdressing (100,000 workers)

lrlﬁ‘? 1 FTENOS, .nl

MNIVEAL ECHELCOM CLASSIFICATION SALAIRE
minimal
1 Coiffeurise) débutant(e) 1470
| 2 Coiffeurise) 1475
Coiffeur(se) confirméle) 1 480
T Coiffeurise) gualifiale) 1 500
ou technicien{nea) 1 B30

Coiffeurise) hauternent gualifigia)
2 e AuETEtE 1620
| ou technicieninel qualifigiel

Coiffeurise) trés hautement qualifigle)
3 ou assistantigl manager 1 740
ou technicienine) hauterment qualifiéle)

1 Manager 1 B85

2 hanager confirméls) 2 270

m ou animateuritrice) de réseau 2 680
Manager hauternent gualifig(e) 2 840

? ou animateuritrice) de réseau confirméle) 2890

Notes: “Niveau” = Category of workers, most freqth “I” for routine task occupations or low slelil workers, “II”
for higher skilled workers (technicians for instahc. Higher levels usually represent “managers”.h&ons” are
sub categories within a category of workers andefficient” can be used to calculate the wage r@tassifications
of occupations are specific to each industry. TMVWwas set at EUR 1,446 in 2014'Jan.).
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Table 2: Descriptive statistics on industry wage sdes

Mean Q1 Median Q3

Number of employees 34,585 6,295 12,665 30,099
Number wage levels 20.73 12.00 17.00 25.00
Average Wage Floor (in euros) 1,858 1476 1661 2,080
Average wage differential (in %) 565 3.52 5.40 7.26

. o
Average wage differential (in %) (at the 205 0.35 1.00 208
bottom of the wage scale)

: o
Average wage differential (in %) (at the top of 946 5 75 8.77 11.36
the wage scale)
MaX|mum/m|n|mum wage ratio within 255 186 237 316
industry
Ave.rage gross wage / average wage floor 1408 1340 1382 1477
(weighted)

Notes: The “Number of employees” is calculated gsire DADS data set which reports the number ofleyees
in each firm and the contractual industry covetimgfirm. The number of wage levels is calculateth@ number
of different wage floors reported in wage agreemethte statistics are weighted by the number ofleyegs in
industries. The average wage floor is calculatedefeery industry and then statistics are computess
industries and weighted by the number of employ@bs average wage differential is calculated asldige
difference (in %) between two successive wage dothe wage scale of an industry; the averagewéterence
is computed for each industry. Statistics are theighted by the number of employees. Average witgrential
“at the bottom of the wage scale” is calculatechgsinly the first half of the wage scale whereasha top of the
wage scale’ we use the second half of the wage dekalx/min ratio is calculated as the ratio betwideminimum
of wage floor in a given industry and the maximufrwage floors in a given industry. “Average grosage /
average sectoral wage” is calculated as the raiovden the actual average gross wage in a givarsiinyd(as
reported by the Ministry of Labour in 2011) and #werage weighted wage floor in the same indugtr2@11).

Weighted statistics use the number of employeesah industry.
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Table 3: Average growth rate of wage floors by year

Inflation (year-

. . Duration Wage floor on-year variation
Year Wage floor variations (in %) (in years) variations / in %) (Insee)
duration (in %)
Mean Q1 Q2 Q3 Mean Median
2007 2.27 1.68 2.17 2.93 0.45 2.43 15
2008 241 1.83 2.39 3.05 0.72 2.51 2.8
2009 2.01 1.19 1.5 2.83 0.68 1.97 0.1
2010 1.68 0.81 1.28 1.98 0.82 1.29 15
2011 1.9 1.45 1.78 2.23 1.14 1.58 2.1
2012 2.03 1.62 2.09 2.37 0.94 2.09 2
2013 1.69 1.29 1.73 2.09 1.03 1.53 0.9
2014 1.34 0.99 11 1.42 1.13 1.1 0.5

Note: Statistics are calculated using all non-zeage floor changes over the period 2007-2014.3itzdiare weighted
using the number of workers by job occupation mitidustry specific classification.
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Table 4: Marginal effects of covariates in the Prolh model for the occurrence of wage

agreements
Dependent variableDummy variable
for?/vage agreement ’ (1) (2) (3)
- . 7.438*** 7.646*** 8.631***
Cumulated inflation (0.559) (0.612) (0.600)
Cumulated real NMW 3-(‘315%;’;* 2-5%%’;’;* 3-(‘3%2;’;*
Cumulated real aggregate 6.857*** 7.682*** 8.248***
wage change (0.926) (1.137) (1.096)
Cumulated real industry 0.900 0.847 0.930
wage change (1.723) (1.736) (1.777)
0.032** 0.024 0.030
Local unemployment rate (0.014) (0.018) (0.019)
-0.259 -0.030 0.052
Output gap (0.309) (0.345) (0.342)
Duration
1 year 0.316*** 0.316*** 0.319***
(0.014) (0.014) (0.014)
0.144*** 0.145*** 0.147***
2 years (0.033) (0.033) (0.033)
3 years '0.009 '0.019 '0.025
(0.048) (0.047) (0.047)
Before 2010
1 0.022*
Q (0.012)
-0.048***
Q2 (0.009)
-0.016*
Q3 (0.010)
Q4 ref
. . 0.014** 0.012
Non-conformity with the NMW (0.008) (0.008)
After 2010
1 0.066***
Q (0.009)
0.007
Q2 (0.007)
3 -0.081***
Q (0.006)
Q4 ref
- - 0.057*** 0.053***
Non-conformity with the NMW (0.007) 0.007)
N 9771 9771 9771
Year / Dates dummies Year Date Date
Industry dummies Yes Yes Yes

Note: This table reports marginal effects estimatétl Probit models. Standard errors are obtairedgubootstrap
methods and are reported in brackets. The deperdenble is the dummy variable equal to 1 if there wage
agreement in industijyat datet (quarter-year). Significance levels: *** p<0.0%, 5<0.05, * p<0.1
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Table 5: Marginal effects of covariates in the Prolh model for the enforcement dates of

wage agreements

Dependent variableBummy variable fo

enforcement dates of wage agreement (1) 2) (3)
Cumulated inflation 5.531% 6.061™* 7.740™
(0.575) (0.648) (0.658)
2.463*** 1.780%*** 2.431***
Cumulated real NMW change (0.567) (0.688) (0.726)
Cumulated real aggregate 6.5209%** 7.326%** 8.659**+*
wage change (0.971) (1.151) (1.151)
Cumulated real industry 3.761* 3.532* 3.859*
wage change (2.046) (2.059) (2.180)
Local unemployment rate 0.054* 0.020 0.024
(0.013) (0.017) (0.017)
Output gap -0.005 0.271 0.282
(0.327) (0.384) (0.393)
Duration
0.311*** 0.311*** 0.325***
1 year (0.015) (0.016) (0.016)
0.155*** 0.153*** 0.156***
2 years (0.033) (0.033) (0.033)
0.026 0.013 -0.001
3 years (0.049) (0.048) (0.046)
Before 2010
0.069***
Ql (0.012)
-0.047***
Q2 (0.010)
0.019*
Q3 (0.010)
Q4 ref
Non-conformity with the NMW 0.03 7" 0.033***
(0.009) (0.010)
After 2010
0.129***
Ql (0.011)
0.013
Q2 (0.009)
-0.031***
Q3 (0.009)
Q4
L 0.081*** 0.074***
Non-conformity with the NMW (0.008) (0.009)
N 9777 9777 9777
Year / Dates dummies Year Date Date
Industry dummies Yes Yes Yes

Note: This table reports marginal effects estimangth Probit models. Standard errors are obtainsithqu
bootstrap methods and are reported in bracketsd&@pendent variable is the dummy variable equalifdhere
is a wage agreement in industrgt datet (quarter-year). Significance levels: *** p<0.0%,p<0.05, * p<0.1
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Table 6: Parameter estimates of the Tobit model — Afe floor changes

Dependent variable : High prop. of  Low prop. of

Nominal wage floor change Al NMW workers NMW workers Metalworking
- . 0.586*** 0.568*** 0.373*** 0. 772*%**
Cumulated inflation (0.039) (0.055) (0.067) (0.062)
Cumulated real NMW 0.248*** 0.336*** 0.267*** 0.135***
change (0.031) (0.059) (0.070) (0.048)
Cumulated real aggregate  (.140*** 0.194%+ 0.106 0.076
wage change (0.053) (0.072) (0.111) (0.120)
Cumulated real industry 0.261*** -0.026 0.287* 0.827***
wage change (0.093) (0.109) (0.156) (0.292)
0.001 0.012*** 0.002 0.001
Local unemployment rate (0.001) (0.003) (0.075) (0.075)
0.004 -0.046*** -0.032 -0.010
Output gap (0.013) (0.022) (0.075) (0.049)
Mills Ratio -0.002%*  -0.001%* -0.005*** 0.001
(0.000) (0.001) (0.001) (0.001)
R? 0.603 0.571 0.604 0.666
N 17 064 5,460 4,337 4,637
Time dummies Date Date Date Date
Industry dummies Yes Yes Yes Yes

Note: The dependent variable is the nominal (of) reage floor change between two effects of wageagents in
a given industry. Significance levels: *** p<0.0%,p<0.05, * p<0.1
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Figure 1: Average wage floors versus average actuaiages (2011)
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Notes: Actual average gross wages are collectechahlished by the Ministry of Labor for the yearl20(in
euros). Using our data, we calculate the weightexlaaye wage floor for each industry in year 201dcteEpoint
represents a given industry whereas the darkditied line where y=x.
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Figure 2: Average size of wage changes in industigvel wage agreements (2007-2014)

45 7in%

Average wage floor annual change
4 - Average annual actual wage change
Annual NMW change

3.5 - --------- inflation

0 T T T T ...'..\ ..:: T T T T T T T T T T T T T T T
2007 2008 20055,. 2010 2011 2012 2013 2014

-0.5 -
Notes: The average wage increase in industry agneeisicomputed as a weighted (by the number of@yaps)
average of all wage increases stipulated in ingliiegreement coming into effect at a given dater(gearter).
The overall wage increase is the annual increaskeiraggregate actual wage index (SMB — source: &R
NMW is the NMW increase at an annual frequency (G®UINSEE). Inflation is the overall CPl annuabgth
(source: INSEE).
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Figure 3: Percentage of workers covered by a newdiustry-level wage agreement in a
given year

100 1 % of workers covered by a Inflation [
sectoral wage agreement (in %)

90 -
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20

10
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Notes: The light grey histogram is the percentdgadustries (weighted by the number of employe®sich sign a
wage agreement in a given year. The dark greydmato is the percentage of industries (weightechbyntumber of
employees) when wage agreements come into effecgimen year. The dotted line is the annual averafiation

rate in France (Insee).
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Figure 4: Proportion of industry-level wage agreemets (in percent) in a given month

60 1 in%
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—Proportion of effects of wage agreements
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40
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Notes: The light grey line is the weighted propmntof agreements that are signed in a given quarteérthe black
line is the same proportion but for the effectagifeements. We compute those statistics for thededs: 2007-2014,
2007-2010 where the NMW was usually adjusted ira@3 2010-2014 where the NMW was usually adjusteglin
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Figure 5: Proportion of industries with at least awage floor below the NMW over time
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Frequency of agreements (Left axis)

Notes: grey histogram: NMW increases (in percenté@gght axis). Dark solid line: proportion of ingies with
at least one wage floor below the NMW (in perceejatplculated as the ratio of the total numberropleyees
in non-conform industries over the total numbereofployees. Grey dashed line: the proportion of sties
(weighted by the number of employees) when wageeagents come into effect in a given date (quater)y
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Figure 6: Distribution of durations (in years) between two successive wage agreements
(or two dates of effect of wage agreements)
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Duration (in years)

Notes: durations are computed as the differencerdsat two dates of successive agreements (or tves adt
effects of agreements). All industries are considever the period 2007-2014.
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Figure 7: Distribution of wage floors variations béween two wage agreements
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Notes: this figure plots the distribution of wadenges between two dates of effect of industrytlageeements
for all industries in our sample. Annual wage véwias are calculated during the last quarter aivargyear.
Distributions are weighted by the number of empésye
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Figure 8: Elasticity of wage floor increases with espect to the real NMW increases along
the wage floor distribution
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Notes: this figure reports parameter estimatesimddaby adding to our baseline Tobit model intdoacterms
(dummy variables) which capture the relative positbf a wage floor along the wage distribution.sTtelative
position is calculated with reference to the NMWelk The black line reports elasticities of the maath wage
floors with respect to NMW increases (in real texmise dashed lines represent the 95%-confiderteevial.
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Figure 9: Elasticity of wage floor variations withrespect to real NMW increases and
with respect to inflation along the wage floor distibution

a) Real NMW
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b) Inflation
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Notes: this figure reports parameter estimatesimddaby adding to our baseline Tobit model intaoacterms
(dummy variables) which capture the relative positbf a wage floor along the wage distribution.sTtelative
position is calculated with reference to the NMWelk The black line reports elasticities of the maath wage
floors with respect to NMW increases (in real texriifie grey lines report elasticities of nominabe&dloors with
respect to inflation. The dashed lines represen®8t-confidence interval.
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APPENDIX (not intended to be published)
Figure A: Timing of wage floor adjustments

tO e tO+T-1 t]_: tO+T

NMW g, ;- NMW, NMth_l NMW,, 4
\ +

l

Wage Flooy— Wage Floog

rd

e —————

Wagey.. 1 - Wagg, Wage, —Wage, 4

Notes: t0 and t1 correspond to dates of wage agrets. “NMW” is the national minimum wage that dam
modified at all dates. “Wage” correspond to aciudividual wages that can be adjusted by differfactors
including NMW and wage floors. “Wage Floor” are weaffpors that are adjusted at each wage agreeffkey.
can impact actual wages and are impacted by padtiteon of actual wages in a given industry butoalsy
modifications in the NMW.
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Figure B: Estimations of time effects in Probit regessions using date controls:

a) Agreement dates of wage agreements

0.2

0.15 -+

b) Enforcement dates of wage agreement

0.250

Notes: these figures report parameter estimatasKIsiolid line) and 95%-confidence interval (bldelshed lines)

associated with date dummies used as time cortrd&obit regressions (equation (2)). Q42014 issehnoas

reference.
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Figure C: Elasticity of wage floor variations with respect to the real NMW increases and
inflation along the wage floor distribution (industry heterogeneity)
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Table A: Marginal effects of covariates in the Prolt model for the dates and enforcement

dates of agreements (Industry heterogeneity)

Agreements Effects
National Metalworking National Metalworking
High Low High prop. Low
prop. of  prop. of of min prop. of
min wage min wage wage  min wage
workers  workers workers  workers
Cumulated inflation 8.512***  6.171*** 7.642%** 6.176%**  A4.227* 7 .520%r*
(1.342) (1.060) (1.356) (1.369) (1.129) (1.297)
Cumulated real 3.671%  1.972* 3.616** 3.564*  0.024  3.181%*
NMW change (1.086) (1.100) (1.302) (1.728) (0.822) (1.239)
Cum. real aggregal g ggg«++ 5503+  9.996** 5.936**  5.987**  9.432%
wage change (2.742) (1.898) (3.054) (2.752) (1.996) (2.902)
Cum. realindustry 1897  -2.895 2.891 -0.493  1.260 5.153
wage change (2.476) (2.373) (6.271) (2.390) (2.692) (6.561)
Local 0.102  -0.026 0.014 0.018 0.000 0.027
unemployment rate  (g.105) (0.039) (0.30) (0.110) (0.038) (0.028)
Output gap 0.458 0.149 -0.124 0.019 1.267* 0.037
(0.607) (0.623) (1.544) (0.610) (0.704) (1.585)
Duration
1 year 0.223** 0.324**  0.300*** 0.234**  0.329%*  (.312%*
(0.029) (0.021) (0.028) (0.031) (0.025) (0.030)
2 years 0.056  0.224*** 0.061 0.089*  0.185*** 0.061
(0.055) (0.046) (0.064) (0.058) (0.050) (0.070)
3 years -0.185*  0.111* -0.098 -0.115  0.090 -0.078
(0.037) (0.063) (0.337) (0.093) (0.068) (0.333)
Before 2010
Non-conformity 0.018  0.008 0.091* 0.038*  0.052%** 0.081
with the NMW (0.018) (0.015) (0.055) (0.022) (0.019) (0.052)
After 2010
N_on-conformity 0.034***  0.027* 0.116*** 0.066***  0.058*** 0.126***
with the NMW (0.012) (0.015) (0.020) (0.014) (0.017) (0.019)
Nobs 2984 3169 2291 2984 3169 2291

This table reports marginal effects estimated Witbbit models. Standard errors are obtained usiogsbrap
methods and are reported in brackets. The deperdgable is the dummy variable equal to 1 if thisra wage
agreement in industiyat datet (quarter-year). Significance levels: *** p<0.0% p<0.05, * p<0.1
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Table B: Parameter estimates of the Tobit model — \Age floor changes — Before / after
2010

Dependent variable Nominal wage floor

changes
High prop. Low prop. of
All of min wage minwage Metalworking
workers workers
Before
2010 Cumulated inflation g 57g8*** 0.566*** 0.362*** 0.725*x*
(0.050) (0.073) (0.109) (0.085)
Cumulated real
0.212*** 0.349*** 0.198*** 0.174***
NMW change (0.035) (0.078) (0.067) (0.058)
Cum. real aggregal g g+ 0.116 0.279* 0.274
wage change (0.074) (0.098) (0.170) (0.182)
Cum. real industry 0.607*** 0.172 0.899*** 1.904***
wage change (0.195) (0.174) (0.246) (0.670)
After
2010 Cumulated inflatior g 590*** 0.554*** 0.463*** 0.711***
(0.039) (0.067) (0.062) (0.094)
Cumulated real
0.256*** 0.230*** 0.284*** 0.201***
NMW change (0.041) (0.076) (0.083) (0.077)
Cum. real aggregal g 163+ 0.227* -0.043 0.036
wage change (0.067) (0.125) (0.122) (0.189)
Cum. real industry g 107 -0.080 -0.021 0.147
wage change (0.097) (0.167) (0.137) (0.329)
Local 0.001 0.011%+* 0.006 0.001
unemployment rate (0.001) (0.004) (0.005) (0.001)
Output gap 0.015 0.029 -0.047 -0.012
(0.015) (0.022) (0.033) (0.048)
Mills Ratio -0.002*** -0.003*** -0.004*** 0.000
(0.000) (0.001) (0.001) (0.001)
R? 0.599 0.547 0.611 0.667
N 17,064 5,460 4,337 4,637
Time dummies Date Date Date Date
Industry dummies Y Yes Yes Yes

Note: The dependent variable is the nominal (o) reage floor change between two effects of wageagents in
a given industry. Significance levels: *** p<0.0%,p<0.05, * p<0.1
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