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Abstract:

This analysis characterizes empirically how gooldolar relations can alleviate the negative impact
on productivity of regulatory constraints or workie opposition. Our evidence of good labour
relations lies in the existence of binding colleetagreements, at the firm or at the industry leVae
estimations are based on a unique dataset collebtethe Banque de France about the obstacles
French firms may face in increasing their utiligatiof production factors. Data are an unbalanced
sample of 9,185 observations, corresponding to£2¢I8npanies, over the period 1991-2008.

Our main results may be summarised as followswgrkforce or union opposition’ interacted with
‘regulatory constraints’ has a negative significamhpact on total factor productivity (TFP).
Regulatory constraints would become really bindivtgen workers or unions use them as a tool to
oppose management’s decisions; ii) ‘workforce adoaropposition’ interacted with ‘firm agreement’
has a positive significant impact on TFP. Firm agmeents, which reflect good-quality local labour
relations, would be used by firms to offset theatigg impact of local opposition from workers or
unions; iii) ‘regulatory constraints’ interacted thi ‘branch agreement’ has a positive significant
impact on TFP. Branch agreements, which can onlypltained if labour relations at the industry
level are supportive, would be used by branchesoffset the negative impact of regulatory
constraints.

These results give a strong confirmation that lalby@lations quality, at the branch or the firm lése
is an important factor of productive performance.
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1. Introduction

A large amount of literature has been analysingrtipact of worker voices, and more generally of the
guality of work relations, on firm performances. important part of this literature characterizeskvo
relations by representative institutions, suchraens or works councils, and investigates theiraoip
on firm performances. These performances are tHeesseharacterized by labour productivity, total
factor productivity or profitability. As a mattef fact, these studies do not really provide a exifand
simple message.

Concerning the effect of unionization, the literatsurveys from Hirsch (2007) and Morikawa (2010)
show that while a majority of analyses find a gesitimpact on productivity, some do find a non-
significant impact or even a negative one. For etapboth on US individual firm data, Brown and
Medoff (1978) find a positive impact and Clark (#9& negative one. On the same type of data,
Cooke (1994) or Black and Lynch (2001) give anriggting explanation of this contrast: they find a
positive impact of unionization on productivity grih firms where the employer adopts some human
resource practices that promote joint decision vimtentive-based compensation, and a negative
impact in firms that maintain more traditional lalbomanagement relations. The impact of
unionization on average wage is found to be usyadlitive, but the impact on firm profitability is
ambiguous, positive or negative depending on tlelystThe survey from Addison (2005) also
highlights contrasted conclusions in the literatusgarding the impact of works councils on
productivity. Addisoret al. (2000) on German and British firms and Addisdral. (2001) on German
firms obtain a positive impact in large firms onBairris and Askenazy (2010) find, on French firms,
no evidence of a positive impact of works coundits firm productivity and even some limited
evidence of a negative effect. Hubler and JirjaP®08) provide an empirical explanation of these
different results. Based on German firms, theidgtahows a positive impact of works councils on
productivity only within firms covered by collecgvagreements. This empirical result is actually in
line with the theoretical seminal paper from Freenaad Lazear (1994) which shows that works
councils can improve firm productivity under centaonditions: There are potential net social gains
from works councils. But to work best and gain éhpstential benefits, the rules governing councils
must be carefully written to bound the power ofolabnd management and ‘fit' the broader labor
system in which councils must functiolt appears that works councils can improve fpmductivity
only in situations where the quality of labour telas is good enough to prevent some risks of
inefficiency. The positive impact on productivitgsults in fact from the interaction between works
councils and these good labour relations, worksicitsibeing however a negative productivity factor
if taken individually.

The aim of our analysis is to characterize the whmm productivity of good labour relations. In
particular, we investigate how the negative effegisproductivity of legal or regulatory constraints
and workforce or union opposition, taken individyalvould be alleviated by interactions with firm o
branch agreements. As in Hibler and Jirjahn (2003) evidence of good labour relations lies in the
existence of binding collective agreements, afithneor at the industry level.

Our empirical analysis is based on a unique suofdyrench firms about the obstacles firm may face
in increasing utilisation of their production fadpthe survey on factor utilisation degrees (FUD
hereafter). We merge this survey with another iiddial company dataset collected by the Banque de
France, the FIBEn database. FiBEn is a very land&vidual company database that includes balance
sheets and profit and loss accounts from annuattagments, and can be used to compute total facto
productivity (TFP) and changes in output. The FWibrey has been carried out every year since 1989
by the Banque de France at the plant level. Itamy provides rich insights about firm-level factor
utilisation, but also a unique appraisal of rigestfaced by firms in increasing their capital weédek.
Firms are directly asked to declare the presensedt rigidities, and to characterize their legatial

or technical nature. More precisely, entreprenemswvered the following question:lf«you had to
increase your capital operating time, and if yowles potential could justify it, would you meet
obstacles or brakes such.as? ». The considered obstacles are: worker oppositnion opposition,




absence of qualified workforce, bottleneck on comlities or supply, technical obstacles, legal or
regulatory constraint, branch agreement, firm agesd, and other. The merger of these two databases
results in an unbalanced sample of 9,185 obsensticorresponding to 2,134 companies, over the
period 1991-2008. To our knowledge, this individeampany database is unique for allowing an
empirical analysis concerning the impact of thag@ities on TFP. Even if it is declared as an
obstacle to increase the capital operating timewilleconsider the existence of a collective agream

(at the branch or the firm level) as a proxy foroddabour relations. The ability to conclude a
collective agreement implies such good labour ieat between employers and at least some unions.

The empirical strategy consists in estimating ati@h where firm-level TFP is explained by output
changes, sector, year, sector-year and size fifedte along with different obstacles declared by
firms, these obstacles being considered indiviguadlinteracted for some of them. These estimates
may face a reverse causality bias: firms bengjittrom high TFP may be able to provide higher
wages. Employers could therefore overcome workemaon opposition, better secure supply, attract
talents and negotiate more favourable firm agre¢snéy being able to provide more generous
compensations for increased flexibility. This biaay be both cyclical and permanent and is not easy
to address. A first difficulty arises from obstacleeing reported in a binary way, which makes them
uneasy to instrument. Moreover, since a lot of aties appear to be correlated, finding a spedifit a
exogenous instrument for any of these obstaclasetuput to be a serious difficulty. We therefore
chose not to make matters worse by implementindpppg instrumentation, and rather used an
empirical strategy based on the appraisal stfuctural rigidities computed from averaging
observations over more than 5 years, and a sdriebastness checks.

The main results obtained from the estimates magupemarised as follows: i) ‘workforce or union
opposition’ interacted with ‘regulatory constraintsas a negative significant impact on TFP.
Regulatory constraints would become really bindiviten workers or unions use them as a tool to
oppose management’s decisions; ii) ‘workforce domropposition’ interacted with ‘firm agreement’
has a positive significant impact on TFP. Firm agnents, which reflect good-quality local labour
relations, would be used by firms to offset theai®sg impact of local opposition from workers or
unions; iii) ‘regulatory constraints’ interacted tli‘branch agreement’ has a positive significant
impact on TFP. Branch agreements, which can onlybit@ined if labour relations at the industry level
are supportive, would be used by branches to dffigehegative impact of regulatory constraints.

These results strongly support the importance lobua relations quality, at the branch or the firm

levels, as a powerful factor of productive perfonc& They provide an original confirmation to early

insights in the literature (e.g. Freeman and LazE284).

Section 2 presents the data we used. Section Bsdita empirical strategy and section 4 comments
the results. Section 5 displays the outcome ofra¢vebustness checks and section 6 concludes.

2. Data and obstacles to increase capital operatingnie

2.1.An original dataset

Our empirical analysis merges two firm-level anndatasets constructed by the Banque de France:
FiBEn and a survey on factor utilisation degredsl-

FiBEn is a large database built on fiscal documemisuding balance sheets and profit-and-loss
statements. It features all French firms with sa®&seeding €750,000 per year, or with a credit
outstanding higher than €380,000. Every year, tlaeseunting data are available for about 200,000
firms. In 2004, FiBEn was covering 80 % of the frmvith 20 to 500 employees, and 98 % of those
employing more than 500 employees. This databdesatalculating firm-level value adde@); the
capital stockK), the volume of employment) and computing total factor productivitykP):




- The value added volum€) is calculated by dividing value added in valum@uction in value
minus intermediate consumptions) by a national aeting index of value added price at the
industry level (two digit decomposition level).

- The volume of capital) sums gross capital volumes for buildings and ggent. Gross
capital at historical price (as reported in taxtestzents) is divided by a national index for
investment price, lagged with the mean age of gcag#tal (itself calculated from the share of
depreciated capital in gross capital, at histonizade). This measure corresponds to the volume
of capital, usually by the end of a fiscal yearr Bos reason, we introduce a one-year lag for
capital to calculate share-weighted factor growth.

- The average employment leve) (s directly available in FiBEN.

- Total factor productivity for firm in sectorj at date (TFP;;) is obtained by dividing total value
addedQy; by the volume of production input4;, where:

_ 1-a;j a;
Vije = Kije—1~ Lyje /

with ¢; the labour share in revenue for se¢taralculated from the median over firms in thisustty,
on the dataset period.

The FUD survey has been carried out each Septesitimr 198512 1,500 to 2,500 planztare covered
by this survey, depending on the year. This datdisettly provides for each plant the annual growth
rate of capital workweeR/NK) and the level of labour workweeW/().

While the FUD survey is carried out at the plamele FIBEn gives information at the firm level. A
difficulty in the data merge lies in the fact tlsmime firms are multi plants. When several planta of
single firm were covered by the FUD survey, we aggted for each year all plants of this firm,
weighting them by their share in the firm's totaioyment. We considered the FUD survey answers
to be representative enough when the employmeast tmrresponding to this aggregation was higher

than 50 % of the one reported in FIBEn (otherwtise firm was dropped from the final datas}a&ach
time one observation was missing for a given fiwa,interpolated its value taking the average of its
one-period past and one-period next observations.

The sample used in this paper is an unbalanceddane! of 9,185 observations, corresponding to
2,134 companies, over the period 1991-2008. Theriunderlying this sample selection are detailed
below.

2.2.0bstacles to shifts in capital operating time

Our dataset not only provides rich insights abouh-fevel factor utilisation, but also a unique
appraisal of rigidities faced by firms in increastheir capital workweek. Firms were directly asked
declare the presence of such rigidities, and toacherize their legal, social or technical natiere
precisely, entrepreneurs answered the followingstiole: «If you had to increase your capital
operating time, and if your sales potential couldtjfy it, would you meet obstacles or brakes such
as...? »:

1- Worker opposition\VOPP

1
2002 is unfortunately not present in the datasetesaccidentally, paper questionnaires for the Z102ey are
no longer available at Banque de France.

2 . .
These plants are the ones usually covered by Bashgjilgance monthly survey on business climate.
3 i . . .

In the final dataset, only 55 observations comesito multi-plants firms.




2- Union opposition JOPP)

3- Absence of qualified workforcéAB9

4- Bottleneck on commodities or suppBQ@TT)
5- Technical obstacleSOBS

6- Legal or regulatory constrairREQ

7- Branch agreemenBRA

8- Firm agreementHIR)

9- Other

Beyond reporting obstacles, firms were also askedank them. Given the heterogeneity - and
sometimes irrelevance - of these suggestive raskimge preferred to particularly focus on the
presenceof an obstacle, and made some methodological ehof@n the one hand, considering that an
obstacle is present as soon as it is reported mply iuneasy interpretations, as some firms regdbrt a
of them. On the other hand, considering only olssacanked in first position may rule out any
possibility to analyse firms facing many rigiditied/e therefore chose to consider an obstacle as
presentf it is declared and ranked either in first, sed@r third position.

A possible confusion between different obstacleselin their label led us to adopt an aggregation
procedure, so as to reduce some potential intatpetbiases. We first decided, in an arbitrary way
to aggregateABS BOTT and TOBS in a single variable named « Skills, supply orhtecal
constraintsTEQ », since the difference in perception of thesstadles may not be easy to detect.
Then, we undertook a hierarchical clustering pracedrepresented in Figure 1, to further aggregate
obstacles while keeping a strong explanatory power.

Figure 1:Hierarchical clustering procedure result
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Figure 1 displays the way obstacles are aggregatedgh the clustering procedure. The horizontal
axis represents the share of variance still expthifter aggregating variables (taking as a bendhma
the non-aggregated model). The first obstacleset@dgregated were branch and firm agreements,
then workforce and union opposition. Not only thése aggregations seemed intuitively relevant,
they also allow explaining more than 80 % of thaarace associated with the non-aggregated model.
We therefore decided to stop aggregating variabteshis threshold, to avoid losing too much




explanatory power with respect to the non-aggrebatedel. Table 1 summarizes the aggregation

procedure outcome.

Table 1:Aggregation procedure

)
Aggregated obstacles ...

... from originally declared obstacles

Workforce or union opposition (OPP)

- Workforce opposition (WOPP)
- Union opposition (UOPP)

Skills, supply or technical constraints (TEC)

- Absence of qualified workforce (ABS)
- Bottleneck on commaodities or supply (BOTT)
- Technical obstacles (TOBS)

Regulatory constraint (REG)

- Legal or regulatory constraint (REG)

Branch or Firm Agreement (AGR)

- Branch agreement (BRA)
- Firm agreement (FIR)

2.3.Conjunctural and structural rigidities

Looking at the evolution of obstacle declaratidm®tigh time yields interesting insights (Graph 1).

Graph 1:0Obstacle declarations through time
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The 9,185 observations panel is unbalanced, whethimply sample effects. 2002 is unfortunately pi@tsent in the dataset
since accidentally, paper questionnaires for tHe22urvey are no longer available at the BanqueralecE.

First, it appears that the different obstacles easily be ranked in terms of reporting frequenhis t
hierarchy being quite stable through time. Eaclr,ybeatween 35% and 70% of firms signalled the

) For instance, th®©PP variable takes value 1 if workforce oppositioW@PB and / or union opposition
(UOPP) are / is declared, 0 otherwise. Other aggregatae built the same way, from their corresponding

components.




presence of skills, supply or technical constraifiitC), which makes them the most frequently
reported obstacles. Workforce or union oppositi@PP) were signalled by nearly 45% of firms
every year, while regulatory obstacles were dedldne a third of firms on average (with a peak at
50% in 2001). Obstacles linked to collective agreets at the branch or firm leveAGR would be
the least reported rigidities, but would neverthglbe faced by around 15% of firms every year.

Second, aside from these hierarchical considestive observe a kind of common trend between
obstacle reporting, stemming probably from the mess$ cycle and its perception by firms. A global
increase in obstacle declarations can be highlighétween 1998 and 2001. It is easily understardabl
that during expansions, firms perceive constraimta stronger way, precisely because they feel the
need to increase their production and, therefbiadr tapital operating time. This is why we wilfee

to these annual assessments of obstaclesrjisnctural As a matter of fact, thEEC obstacle showed
the strongest conjunctural component over 1991-2008

Since conjunctural obstacles are presumably aflettg the cycle and quite volatile, we also
constructedstructural obstacles indicators. More precisely, these atrattigidities were built from
averaging obstacle dummy variables over the whet®g of presence in the sample. In order to have
truly structural averages, we kept firms which stayed at leastabsyim the sample. The value of each
structural obstacle is constant for a given firratviieen 0 and 1. It takes value O if the firm never
declared this obstacle, and would take 1 if thedig was signalled each year of presence in the
sample (although this second case never appears).

Interestingly, the larger the firm, the more fregiye obstacles are declared as regards workforce or
union opposition@QPP) and branch or firm agreemen®QR) (see Graph 2). In contrast, the smaller
the firm, the more frequently entrepreneurs remdrstacles linked to skills, supply or technical
constraints TEQ and regulatory constraintiREG. This tends to show that large firms have
developed means to adapt technical shortages authtery obstacles, but would suffer more than
smaller firms from workers’ oppositions. Small fgnin France are generally operating in a less
unionized environment than big firms. This may eiplwhy their reporting of obstacles linked to
workforce or union opposition, and branch or firgneements, is lower with respect to larger firms.

Graph 2:Obstacles distribution by firm size
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We can see from Graph 3 that structural obstai&ed to workforce or union opposition and those
associated with skills, supply or technical constsfrequently have a high value. As a matteract,f
25% of skills, supply or technical structural olot#a and 20% of workforce or union opposition
structural rigidities would be considered as varyese (value > 0.6). In contrast, nearly 2/3 ohbha

or firm agreement structural obstacles would besictamed as mild (value < 0.2). Regulatory strudtura
obstacles would display an intermediate profilenpeonsidered as weakly severe (< 0.2) in 45% of
cases, and as strongly severe (> 0.6) in 10% efscas

Graph 3:Structural obstacles distribution by degree of stingency
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We now explain and detail in the following sectmur empirical strategy.

3. Empirical methodology

In the FUD survey, obstacles to increase capitatatmg time provide rich information on constraint
that may prevent improvements in total factor patidity (TFP). These obstacles will therefore be
used as determinants BFP in our estimations. Hence, we use for ®&P regressions the sub-sample

of observations for which firms report obstaclegntirease capital operating time

Workforce or union oppositiorOPP) bears directly omFP through lower worker effort or indirectly
through resistance to reorganisation of the pradagtrocess. Skills, supply or technical constsaint
(TEQ bear on human capital and on capital utilisafiothe upper phase of the cycle, which will
impact our measure GfFP. These shortages may constrain firms to adoptopdinaal production
organization or process, which would have a negaitpact on theTFP. Regulatory constraints
(REQ or branch/firm agreement&AGR may hinderTFP-improving reorganisations. On the other

5
There may be a bias in using this sub-samplerass freporting obstacles need to increase capitlabpg

time and hence may be in a tense production pfAas¢ake into account this bias, we control for finm
production cycle and restrict the sample to firney/img at least 5 years in the database. The wéeanteple
cannot be used as firms not reporting obstacl@xtease capital operating time may be doing salszthey
do not need to increase capital operating timeremtdbecause they do not face similar obstacles.




hand,AGR or OPP testify of a significant worker involvement, allating information asymmetries
between employees and management and reducing remoiteefficiencies (Freeman and Lazear,
1995). Indeed, unionization (Brown and Medoff, 19@Bworker voice (Fairris and Askenazy, 2010)
have been shown to have a positive impact on frodyctivity.

Some interactions between obstacles may be relelvalged, workforce or union opposition may be
more detrimental t@'FP if this opposition can use regulatory constratotprevent reorganisations of
the production processOPP*REQ. On the contrary, firm or branch agreement magevalte
workforce or union oppositionQPP*AGR or help overcome rigidities stemming from regiaat
(REG*AGR.

We may face a reverse causality bias: firms bamafifrom highTFP may be able to provide higher
wages, overcoming worker or union opposition, ttdresecure supply, attract talents and negotiate
more favourable firm agreements by being able t@ige more generous compensations for increased
flexibility. This bias may be both cyclical and penent: social climate may improve in the upper
phase of the cycle wheRFP is high; firms with efficient management leadirg High TFP may
permanently benefit from more favourable sociamelie. It is not possible to fully address this
problem. Instrumentation strategy could not be ysstly because obstacles are expressed in a binary

way. All potential instruments of obstadfewe had access to turned out to be too weak aisd it
difficult to instrument specifically one obstacle @bstacles tend to be correlated.

Hence, we use several ways to address this pdtdmdis, although we recognise that correlations
more than causal links are highlighted in our regians. First, obstacles are either lagged oneoyrear
averaged over a period of 5 years at least. Thenys& controls for sector, year, sector*year, fire

in order to control both for the industry cycle dod the most relevant observable characteristics o
firms. Changes in value added are introduced asmetants ofTFP in order to control for the firm-
specific cycle or for a trend in activity, which yneeveal low/high performers due to unobserved firm
characteristics (management...). In the robustpads we also use firm-specific fixed effects, whic
control for time-invariant firm unobserved heternggy such as management quality and hence may
alleviate this reverse causality problem. In thistpwe also split the sample between high and low
productivity firms.

The estimated equations are the following:
Lagged:tfp;e = ag + @1Aqi; + Xj=1 BkOBSy i1 + ¥Xije + €t 1)
Structuralitfp;, = ag + 3G + Xk=1 BOBSk; + ¥Xije + it 2)

With variables:
» tfp: total factor productivity (in log)
* (@ value added (in log)
» OBS: obstacles to increasing capital operating time
« 0BS,: firm average oDBS over the period of presence in the database (Brgaamum)

» X:avector of controls including sector, year, segtar, size dummids
s & errorterm

6 . . . . .
Instrumentations with various balance sheet oriPaoid Loss account variables, sector averagedbstboles
or lagged differenced obstacles were unsuccessititynpted.

! We distinguish 3 classes of size by number of eygas, 0-50 employees, 51-250 employees and o@er 25
employees, so as to match the main regulatoryhibtés (among others, the creation of a work coumrcthe
compulsory designation of a legal auditor occunabs0 employees, while strengthened accounting rael
apprenticeship tax characterize firms having mbas 250 employees...).




We expeciB, in the structural specification (2) to be highleari 8, in the lagged specification (1) as
they represent the cumulated impact of obstacles tdvwe whole period firms are present in the
database and not only a one-year effect.

Our main estimates do not include firm-specificefixeffects since they are not relevant with our
structural specification (relation 2).

Moreover, structural features captured by firm dixeffects may encompass the role of social
dialogue, which interacts with management quality improve firm performance. Indeed, the
implementation of innovative management practisesh as joint decision making and incentive-
based compensation - has to interact with the poesef union to yield higher productivity (cf. Blac
and Lynch, 2001). Hence, fixed effects, which mayptare both management practises and union
presence, would prevent us to emphasise the radeal dialogue. That is why we only present as a
robustness check the firm fixed-effects regressitmmgelation 1 (lagged specification).

Along with some controls for the industry cyclerfthgh sector-year dummies), changes in value
added are included as well in order to accountHerpotential mismeasurements of factor utilisation
in TFP (cf. Cetteand al, 2011) and limit the risk of reverse causality.

As we may face heteroscedasticity in this kindaried, robust standard errors are chosen.

4. Results

Estimation results are presented in Table 2 fonmthele dataset and in Table 3 for each of the three
firm sizes.

Value added growth has a positive significant immactheTFP level, with a very stable coefficient
between 0.60 and 0.65. This result, standard andistent with the literature, will not be further
commented.

The ‘skills, supply or technological constraint$HC) have a negative significant impact on teP
level, confirming intuitions. These shortages mawyatrain firms to adopt a non-optimal production
organization or process, which would decreaseTiRe level compared to a situation without such
shortages. The existence of such constraints caredgereases TFP by 2% to 3 % a year later, and the
permanent existence of such constraints decreheeERP by around 9 %. But this impact is mainly
observed in medium-size firms and does not appesigsificant for smaller or larger ones.

‘Workforce or union opposition’@PP) and ‘regulatory constraintsREG do not have a significant
impact on productivity, apart for medium size fitnf§Vorkforce or union opposition’ can be
overcome by the management’'s hierarchical power @adulatory constraints’ may not be
implemented due to insufficient external enforcetraard control. But the interaction between the two
has a negative significant impact ohFP, as well as the sum of the three coefficients
(OPP+REG+OPP*REG). This relation is mainly obserfi@dlarge firms and, to a lower extent, for
small ones, but not for medium-size firms. It metr regulatory constraints would become really
binding, mainly in large firms, only when workergs anions use them as a tool to oppose
management’s decisions.

Similarly, ‘regulatory constraints’, which do noave a significant impact on TFP by themselves, have
a positive and significant impact ofFP when interacted with ‘branch or firm agreement’. This
impact benefits all sizes of firms. Everything eéspial, firms with a ‘branch or firm agreement’ but
without ‘regulatory constraints’ would have a lowmoductivity level than other firms without such
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agreemerﬁ But at the same time, firms with a ‘branch onfiagreement’ and with ‘regulatory
constraints’ would benefit from a higher produdivievel than other firms without agreement and
regulatory constraints. The existence of such gamelbus constraints and signs of good labour
relations one year increases TFP by 6% to 7 % a gder, and the permanent existence of such
simultaneous constraints increases the TFP by drd®o. It suggests that collective agreement
could be a way often used by firms to alleviate awén turn into a bonus the constraints from
regulation, as the total impact of REG+AGR+REG*AGRignificantly positive.

One interesting feature of the results is that m@esize firms are sensitive to all types of obstscl
(cf. Column 4, Table 3), while it is not the case $mall or large firms. Indeed, small firms arssle
constrained by regulation and labour relationsitunsins, which may apply to firms above a certain
number of employees. Large firms may have the maldiexibility to manage these constraints, while
medium size firms would fully bear the brunt of uégion and labour relations institutions. It may b
one reason why it appears difficult for French 8Brmo develop beyond a certain threshold as
evidenced by the larger proportion of small firmsHrance than in other OECD countries (OECD,
2009).

To get a clearer view on the impact of collectiggements, we decompose this variable in its two
elementary components ‘branch agreement’ and ‘Ggreement’. The results of these estimates are
presented in the Table 4.

It appears for the structural estimates that ‘warté or union oppositionGPP) interacted with ‘firm
agreement’ has a positive significant impactTdP. Local firm agreementsF(R) which can be
obtained only if local labour relations are suppertwould be used by firms to offset (or even turn
into a bonus, as shown by the total impact of OFR+BPP*FIR) the negative impact of local
opposition from workers or unions. When branch agrents’ are used as a tool by workers to oppose
the management’s policy, they weigh dirP the same way as the interaction of ‘regulatory
constraints’ and ‘workforce or union oppositionhet overall impact of OPP+BRA+OPP*BRA is
indeed significantly negative. At the same timeegulatory constraints’ interacted with ‘branch
agreement’ has a positive significant impactTétP, which more than offsets the impact of the two
standing by themselves. Branch agreements, whila aign of good labour relations at the industry
level, may be used by branches to offset the negathpact of constraints from regulation. An
eloquent example of this feature is the implemémnaof the 35-hours week regulation, which led
branches to negotiate agreements increasing intrash working-time flexibility and boosted
productivity per hour worked. Hence, branch agregmbave a specific role between regulation and
firm agreements: it worsens the impact of firm-sfiecleteriorated labour relations but alleviathe t
impact of regulation.

These results strongly support the importance lobua relations quality, at the branch or the firm

levels, as a powerful factor of productive perfonc& They provide an original confirmation to early
insights in the literature (e.g. Freeman and LazE284).

5. Robustness checks

First, we provide in Table 5 estimates of differgpécifications, which are relevant although nat ou
preferred one:

» Firm fixed effects capture the time-invariant ureyed heterogeneity between firms such as
differences in the quality of management. It is ot preferred specification as argued in part

8 ‘Branch or firm agreement’ without an interactiterm (column 2 of Table 2) has a positive impacfTéiP
which may encompass the negative impact of ‘bracfirm agreement’ alone and the positive effeotrir
the interaction between ‘branch or firm agreemant ‘regulatory constraints’.
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3 because the role of social dialogue, which wedadryighlight, is too closely intertwined with
this unobserved heterogeneity. As firm fixed effeate not compatible with the structural

specificatiorgl, we use the lagged specification of column 3 ibl&d as reference equation.
As firm fixed effects tend to take away a largetpaifr the variance, we use a higher
significance threshold (10% instead of 5%) for ttweefficients. The main results are not
notably altered: the interaction between regulatargstraints and branch or firm agreement
(REG*AGR is positive and significant at the 1% threshelohiployee or union opposition and
regulatory constraintSQPP*REQ is negative and significant at the 10% threshBlénch of
firm agreements by themselves are negative, comignthe result of the structural
specification. Skills, supply or technical consttai(TEC) are not significant any more, which
is the main difference with the reference equattbis obstacle, which is cited by more than
70% firms every year, especially by the smallesgtspriends to be time-invariant and hence
redundant with firm fixed effects.

* We test the robustness of the structural spedificab removing the dummy variables size
and Industry * Year, which may capture some stmadtéeatures. Our main results are not
altered:REG*AGRIs still positive, significant and of a similar gratude;AGRandTEC are
still negative, significant and of a similar magmié. The main difference is thaPP*REG
although still negative, is not significant anymaevben removing the control for the industry
cycle.

« We remove the control for the firm production cycl&/A. Indeed, this control may
encompass a lot of relationships beyond the firadpction cycle (in particular supply shocks
due to our variables of interests) and be a soofremdogeneity. However, the coefficients in
the reference equation are not altered in sigggjfagiance or even magnitude when removing
this control.

* We then test our results for firms whidi+P level is above or below the Industry*Year
median. That way, we can test for reverse causdliy to highTFP allowing to buy social
peace or making it easier to attract skills. Thgn saind significance of most coefficients are
unaltered but they tend to be lower in absolutaieradnd the coefficient cOPP*REG
although negative, is not significant for firms dwl the medianTFP. The coefficient of
REG*AGRis lower for low-productivity firm, highlightinghte reverse causality problem:
high-productivity firms can reach agreement allgyvio soften the impact of regulation more
easily than low-productivity firm because they adfer greater compensation for increasing
flexibility in negotiation with employees or unians

Our flagship result is the structural regressioralumn 4 of Table 1, which emphasises the role of
interactions between regulatory constraints, braachfirm agreements, and employee or union
opposition. In Table 6, we present several robsstréhecks for this regression, on different sub-
samples:

* First we exclude firms whicAFP level lies in the first or lastFP decile. That way we are
sure to exclude all reporting mistakes or legalitbekl (e.g. production located in a firm but
not the corresponding employees) and see whetmaesults are driven by a small number of
extreme observations. Coefficients sign and sigaifce are not altered although their
magnitude tends to be lower.

* Then we exclude one by one all sectors, to evalilesensitivity of our results to specific
activities (although we already have industry dussnin the reference equation). These
sectors can represent from 1.5 to 20% of the sarSje, significance and even magnitude of
the coefficients are barely altered, especiallyR&G*AGR The main difference is that the
result forOPP*REGseems to be driven by the metal product indusegrésenting 18% of
the sample), although the sign of the coefficientniot altered. OPP*AGR is actually

Firm averages of obstacles are time-invariant fima-specific and would be collinear with the firfixed
effects.
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significant at the 10% level in the reference eigumabut it is significant at the 5 or 1% level
without the wood or metal products industries.

Hence, most of our results appear to stand alé testcessfully. Our main result, showing that the
negative effect of regulatory constraints on praiditg can be alleviated by branch or firm
agreements, appears to be fairly robust. Moredber fact that regulatory constraints may be more
stringent when employees or unions use them toept@\FP-improving changes is also quite robust.

6. Conclusion

Our aim was to analyse the impact on productivityy@od labour relations. We have used an original
database containing 9,185 observations, correspgridi2,134 French companies, over the period 1991-
2008. To our knowledge, this company-level datalmsmique to carry out such analysis. We have made
the assumption that the existence of a collectireement (at the branch or the firm level) is axprior
good labour relations.

The main results obtained from our estimates aee ftilowing: i) ‘workforce or union opposition’
interacted with ‘regulatory constraints’ has a negasignificant impact on TFP. Regulatory consttsi
would become really binding when workers or uniarse them as a tool to oppose management's
decisions; ii) ‘workforce or union opposition’ imgeted with ‘firm agreement’ has a positive sigrafnt
impact on TFP. Firm agreements, which reflect gquodlity local labour relations, would be used by

to offset the negative impact of local oppositioonfi workers or unions; iii) ‘regulatory constraints
interacted with ‘branch agreement’ has a positigaicant impact on TFP. Branch agreements, wicizh
only be obtained if labour relations at the indu$tvel are supportive, would be used by brancbesfset

the negative impact of regulatory constraints. €hessults strongly support the importance of labour
relations quality and provide an original confiriatto early insights in the literature.

Nevertheless, we must remain cautious in genengligiese results, since France is a particulartopun
concerning working relations. Among OECD countriEsance has the lowest union membership rate.
Related with that, France is probably the countnyat least one of the countries) where labour etark
regulation is the most stringent and where coMechiargaining processes are the poorest and theestea
Labour relations get conflictual more quickly, leagimore easily to strikes for example, in Frar@ntin
other countries. In such circumstances, the abthityconclude a collective agreement is probably a
stronger indication for good labour relations imae than elsewhere. We cannot exclude that thadmp
of collective agreement, taken as a proxy of gatblir relations, could have a positive but lowepaot

on productivity in other countries. Our result wabuleed to be confirmed on a database covering other
countries, for it to be generalised.
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Appendix

Descriptive Statistics
FiBEn & FUD (Factor Utilisation Degrees) survey

Standard
Variable Description Source pl0 Q1 Median Q3 P90 ®hn Error
Structural
worker or union
OPP opposition FUD survey 0.091 0.200 0.385 0.615 0.800 0.415 0.003
Structural skills,
supply or
technical
TEC constraints FUD survey 0.167 0.300 0.500 0.667 0.833 0.493 0.003
Structural
regulatory
REG constraints FUD survey 0.000 0.125 0.250 0.438 0.667 0.308 0.002
Structural
branch or firm
AGR agreement FUD survey 0.000 0.056 0.125 0.231 0.400 0.168 0.002
OPP * REG FUD survey 0.000 0.028 0.082 0.184 0.347 0.136 0.002
OPP « AGR FUD survey 0.000 0.000 0.040 0.099 0.188 0.076 0.001
REG « AGR FUD survey 0.000 0.000 0.030 0.080 0.156 0.059 0.001
Total factor
productivity in
Tip log FIBEn 2.43(0 2.620 2.837 3.089 3.368 2.870 0.004
Value added
AQ growth rate FIBEn -0.164 -0.060 0.026 0.112 0.206 0.021 0.002
Firm's size Firm’s size. based | 3 classes Frequency Percentage
Lgize1 on the workforce 1- workforce< 50 2486 27.1
1gise2 2- 50 < workforces 250 4308 46.9
Lsizes workforce > 250 2391 26.0
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Industry (control variables)
BO
C1
C2
C3
C4
DO
El
E2
E3
F1
F2
F3

F4
F5
F6

Agriculture and food industry (AFI)
Clothing, leather and footwear

Paper, printing and publishing

Chemical, rubber, plastics and fuel
Household equipment industries

Industry

Shipbuilding, aeronautic and railway industries
Mechanical equipment industries

Electric and electronic equipment industries
Mineral products industry

Textile industry

Wood and paper industry

Chemicals and plastics industry

Metallurgy and metal transformation
Electric and electronic components industry

Frequency
929
510
635
158
499
206
133
1361
305
346
336
912
727
1831
297

Percentage
10.1
5.6
6.9
1.7
5.4
2.3
15
14.8
3.3
3.8
3.7
9.9
7.9
19.9
3.2

Industry (Robustness) Frequency
AFI and others 1044
Intermediary goods industry 4374
Equipment and automobile industry 1983
Consumption goods industry 1784

Percentage

11.37
47.62
21.59
19.42
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Table 2:Main results

1) 2) 3) 4)
Dependent variable: TFP (in log) Lagged Structural Lagged Structural
(conjunctural) (conjunctural)
A.Value added (log) 0.642*+* 0.642%* 0.642*** 0.640***
(0.031) (0.032) (0.031) (0.032)
Workforce or union opposition (OPP) -0.005 -0.023 0.016 0.007
(0.008) (0.013) (0.009) (0.023)
Skills, supply or technical constraints  -0.026*** -0.089*** -0.031*** -0.092***
(TEC) (0.007) (0.014) (0.008) (0.014)
Regulatory constraints (REG) 0.011 0.022 0.022 0.028
(0.008) (0.015) (0.012) (0.030)
Branch or firm agreement (AGR) 0.004 0.074** -0.007 -0.156**
(0.012) (0.023) (0.027) (0.059)
Workforce or union opposition and -0.042* -0.153**
regulatory constraints (OPP * REG) (0.017) (0.050)
Workforce or union opposition and -0.037 0.139
branch or firm agreement (OPP * AGR) (0.025) (0.081)
Regulatory constraints and branch or 0.065** 0.414***
firm agreement (REG * AGR) (0.022) (0.089)
OPP+REG+OPP*REG -0.004 -0.117**
(0.011) (0.025)
OPP+AGR+OPP*AGR -0.028 -0.010
(0.017) (0.049)
REG+AGR+REG*AGR 0.080** 0.286**
(0.022) (0.067)
N 9185 9185 9185 9185
Adj. R2 0.361 0.364 0.362 0.367

Standard errors in parentheses

OLS estimates over 1991-2008. “Lagged” means thatacles are lagged one year; “structural” meaas th
obstacles are averaged over the whole period. Set¢ar, Sector*Year, Size dummies and constartides
but not reported. Standard errors are robust terbgtedasticity. F-tests reject the nullity of doefficients of

REG+AGR+ REG*AGR in column 3 and 4.
"p<0.05" p<0.01,” p<0.001
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Table 3:Results by firm size

Dependent Variable: TFP (log) Q) 2) 3) (4) (5) (6)
<50 employees 51-250 employees >250 employees
Lagged Structural Lagged Structural Lagged Structural
(conjunctural) (conjunctural) (conjunctural)
A.Value added (log) 0.600*** 0.592*** 0.650*** 0.646*** 0.670*** 0.668***
(0.075) (0.078) (0.040) (0.039) (0.054) (0.054)
Workforce or union opposition (OPP) -0.023 0.030 0.007 -0.072* 0.038 0.034
(0.020) (0.047) (0.013) (0.035) (0.020) (0.047)
Skills, supply or technical constraints -0.010 -0.048 -0.033** -0.106*** -0.022 -0.078*
(TEC) (0.017) (0.031) (0.010) (0.020) (0.016) (0.034)
Regulatory constraints (REG) 0.009 0.086 0.001 -0.111** 0.045 0.111
(0.023) (0.064) (0.017) (0.040) (0.030) (0.076)
Branch or firm agreement (AGR) 0.172** 0.059 -0.060 -0.330** -0.051 -0.183
(0.059) (0.117) (0.043) (0.106) (0.046) (0.096)
Workforce or union opposition and 0.016 -0.222* 0.004 0.097 -0.119** -0.258*
regulatory constraints (OPP*REG) (0.033) (0.101) (0.024) (0.076) (0.038) (0.111)
Workforce or union opposition and -0.201*** -0.192 0.018 0.230 -0.007 0.353*
branch  or  firm  agreement (0.050) (0.174) (0.038) (0.130) (0.050) (0.152)
(OPP*AGR)
Regulatory constraints and branch or 0.019 0.578** 0.039 0.532*** 0.133** 0.158
firm agreement (REG*AGR) (0.048) (0.176) (0.033) (0.157) (0.046) (0.153)
N 2486 2486 4308 4308 2391 2391
Adj. R? 0.302 0.311 0.377 0.384 0.398 0.400

Standard errors in parentheses

OLS estimates over 1991-2008. “Lagged” means thatatles are lagged one year; “structural” meaas dhstacles are averaged over the whole periocttoiSerear,
Sector*Year, Size dummies and constant included it reported. Standard errors are robust to h&tedasticity. F-tests reject the nullity of the foents of

REG+AGR+REG*AGR in column 1, 2 and 5, of OPP+AGR-+3RGR in column 6.

"p<0.05" p<0.01,” p<0.001
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Table 4:Separating Branch and firm agreements

(1) (2) 3) 4)
Dependent variable: TFP (in log) Lagged Structural Lagged Structural
(conjunctural) (conjunctural)

A.Value added (log) 0.642*+* 0.642%* 0.642*** 0.640***
(0.031) (0.032) (0.031) (0.032)

Workforce or union opposition -0.005 -0.020 0.014 -0.010
(OPP) (0.008) (0.013) (0.009) (0.024)
Skills, supply or  technical -0.026*** -0.089*** -0.030*** -0.095***
constraints (TEC) (0.007) (0.014) (0.008) (0.014)
Regulatory constraints (REG) 0.011 0.021 0.021 0.012
(0.008) (0.015) (0.012) (0.030)

Branch agreement (BRA) 0.004 0.066 0.023 -0.089
(0.015) (0.034) (0.039) (0.085)

Firm agreement (FIR) 0.002 0.028 -0.021 -0.187*
(0.015) (0.031) (0.037) (0.083)

Workforce or union opposition and -0.037* -0.114~
regulatory constraints (OPP*REG) (0.017) (0.051)
Workforce or union opposition and -0.087* -0.112
branch agreement (OPP*BRA) (0.034) (0.117)
Workforce or union opposition and 0.017 0.337**
firm agreement (OPP*FIR) (0.036) (0.207)
Regulatory constraints and branch 0.042 0.437***
agreement (REG*BRA) (0.034) (0.117)
Regulatory constraints and firm 0.044 0.176
agreement (REG*FIR) (0.031) (0.132)
OPP+REG+OPP*REG -0.002 -0.112**
(0.011) (0.025)

OPP+BRA+OPP*BRA -0.050 -0.21%
(0.025) (0.086)

OPP+FIR+OPP*FIR 0.010 0.140°
(0.021) (0.064)

REG+BRA+REG*BRA 0.086* 0.360**
(0.027) (0.086)

REG+FIR+REG*FIR 0.044 0.001
(0.034) (0.106)

N 9185 9185 9185 9185
Adj. R2 0.361 0.364 0.362 0.367

"p<0.05" p<0.01,” p<0.001- Standard errors in parentheses

OLS estimates over 1991-2008. “Lagged” means thatacles are lagged one year; “structural” meaas th
obstacles are averaged over the whole period. Set¢ar, Sector*Year, Size dummies and constaritides
but not reported. Standard errors are robust terbstedasticity.
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Table 5:Robustness to different specifications

) ) 3 4) (5) (6) (7) (8)
Dependent variable: Reference Fixed effects Reference Without size Without Without TFP> TFP<
TFP (in log) equation equation dummies Industry * AValue added Year- Year-
Lagged Lagged Year Industry Industry
(conjunctural  (conjunctural Structural Structural dummies Structural Median Median
) ) Structural Structural Structural
A.Value added (log) 0.642%** 0.561%** 0.640*** 0.639*** 0.671*** 0.736*** 0.677**
(0.031) (0.024) (0.032) (0.032) (0.032) (0.033) (0.050)
Workforce or union 0.016 0.004 0.007 0.016 -0.008 0.008 0.004 0.004
opposition (OPP) (0.009) (0.006) (0.023 (0.023 (0.027 (0.025 (0.029 (0.019
Skills, supply or -0.031%** 0.004 -0.092*** -0.100*** -0.105*** -0.089*** -0.050** -0.034**
technical constraints (0.008) (0.005) (0.014) (0.014) (0.017) (0.015) (0.017) (0.012)
(TEC)
Regulatory  constraints 0.022 0.005 0.02¢ 0.01¢ 0.02: 0.02¢ 0.01¢ 0.02(
(REG) (0.012) (0.008) (0.030 (0.030 (0.036 (0.032 (0.035 (0.026
Branch or firm -0.007 -0.027° -0.156** -0.145* -0.138* -0.175* -0.114° -0.134**
agreement (AGR) (0.027) (0.015) (0.059 (0.059 (0.068 (0.065 (0.068 (0.049
OPP*REG -0.042* -0.017° -0.153** -0.144** -0.064 -0.166** -0.123° -0.039
(0.017) (0.010) (0.050) (0.050) (0.060) (0.054) (0.063) (0.041)
OPP*AGR -0.037 -0.012 0.139 0.12¢ 0.158' 0.152' 0.07: 0.155%°
(0.025) (0.014) (0.081) (0.081) (0.092) (0.087) (0.091) (0.063)
REG*AGR 0.065** 0.036** 0.414%** 0.412%** 0.344*** 0.445*** 0.379*** 0.138*
(0.022) (0.013) (0.089 (0.089 (0.100 (0.096 (0.105 (0.067
N 9185 9185 9185 9185 9185 9185 4462 4723
Adj. R? 0.367 0.456 0.367 0.364 0.127 0.264 0.532 0.602

Standard errors in parentheses
Estimates over 1991-2008. Lagged obstacle for collird; structural obstacles for column 3-8. Sect@ar, Sector*Year, Size dummies and constant dedu

but not reported in columns 1 and 3-8 unless otiserapecified. Year and Sector*Year dummies arkigierl and GMM estimates in column 2. Standard srror
are robust to heteroscedasticity.

"p<0.1,p<0.05" p<0.01,” p<0.001



Table 6:Structural obstacles (averages) - Robustness to éxsion of specific observations

Dependent 1) ) ®3) 4 5) (6) () 8 ) (10) 11)
variable: Reference  1stand agriculture  consumer motor equipment  mineral textile wood chemicals metal
Log TFP equation last decile & food goods vehicles goods products products
Excluding: of TFP inustry
AValue added 0.640*** 0.345** 0.666*** 0.619*** 0.640*** 0.639*** 0.635*** 0.643** 0.636*** 0.633*** 0.652***
(log) (0.032) (0.019) (0.034) (0.035) (0.032) (0.038) 082) (0.033) (0.033) (0.033) (0.033)
Workforce  or 0.007 0.004 0.001 -0.020 0.009 0.034 0.013 0.010 012. 0.013 -0.025
union opposition (0.023) (0.017) (0.023) (0.026) (0.024) (0.026) 0pa) (0.024) (0.025) (0.025) (0.026)
(OPP)
Skills, supply or -0.092**  -0.072*** -0.079%** -0.076**  -0.097**  -0.107***  -0.093***  -0.084**  -0.084***  -0.100***  -0.102***
technical (0.014 (0.011 (0.015 (0.016 (0.015 (0.016 (0.014 (0.015 (0.015 (0.015 (0.016
constraints
(TEC)
Regulatory 0.028 0.006 0.034 -0.006 0.036 0.002 0.018 0.030 0460. 0.048 0.027
constraints (0.030) (0.022) (0.031) (0.034) (0.030) (0.034) 0ogw) (0.031) (0.031) (0.031) (0.034)
(REG)
Branch or firm  -0.156** -0.112** -0.153* -0.155* -0.136* -0.170* 0-144* -0.134* -0.172** -0.161** -0.189**
agreement (0.059) (0.039) (0.060) (0.066) (0.060) (0.068) (03 ) (0.062) (0.064) (0.062) (0.065)
(AGR)
OPP*REG -0.153** -0.081* -0.148** -0.141* -0.161** -0.139*  -0.141* -0.154**  -0.197**  -0.186*** -0.072
(0.050) (0.038) (0.051) (0.056) (0.051) (0.059) 0f1) (0.052) (0.052) (0.052) (0.057)
OPP*AGR 0.139 0.040 0.095 0.170 0.102 0.103 0.098 0.115 263.2 0.159 0.246**
(0.081) (0.056) (0.085) (0.090) (0.084) (0.088) 081) (0.084) (0.088) (0.084) (0.089)
REG*AGR 0.414*** 0.218*** 0.462*** 0.481** 0.428** 0.482** 0.421%** 0.387*** 0.414** 0.365*** 0.224°
(0.089) (0.060) (0.093) (0.097) (0.093) (0.099) [0 00) (0.093) (0.094) (0.092) (0.094)
N 9185 7535 8265 7401 8985 7402 8857 8844 8320 8493 4937
Adj. R? 0.367 0.269 0.384 0.370 0.367 0.302 0.374 0.354 780.3 0.377 0.374

Standard errors in parenthesep < 0.05,” p< 0.01,” p < 0.001

OLS estimates over 1991-2008. Sector, Year, Sedaar, Size dummies and constant included but rpuirted. Standard errors are robust to heterosdeithast
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