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ABSTRACT

Trade, Wages, and Collective Bargaining: Evidence from France

We estimate the impact of international trade on wages using data for French manufacturing
firms. We instrument firm-level trade flows with firm-specific instrumental variables based on
world demand and supply shocks. Both export and offshoring shocks have a positive effect
on wages. Exports increase wages for all occupational categories while offshoring has
heterogeneous effects. The impact of trade on wages varies across bargaining regimes. In
firms with collective bargaining, the elasticity of wages with respect to exports and offshoring
is higher than in firms with no collective bargaining. Wage gains associated with collective
bargaining are similar across worker categories. Keywords: exports, offshoring, firm-level
wages, collective bargaining.

JEL Classification: F16, J51, E24

Keywords: exports, offshoring, firm-level wages, collective bargaining

Corresponding author:

Juan Carluccio

Banque de France

46-2401 DGEI-DEMS-SAMIC

31 Rue Croix-des-Petits-Champs

75049 Paris Cedex 01

France

E-mail: juan.carluccio@banque-france.fr

" We thank Laurent Baudry and Amelie Schiprowski for valuable research assistance. We are grateful
to the Editor and one referee for very insightful suggestions that helped us to improve the paper
substantially. We also thank Pierre Cahuc, Chiara Criscuolo, Bruno Decreuse, Fabrice Defever, Peter
Egger, Olivier L'Haridon, Francois Langot, Rémy Lecat, Jakob Munch, Julien Prat, Hans-Jorg
Schmerer and the participants of various conferences and seminars where previous versions of the
paper were presented. The views expressed in this paper do not necessarily reflect those of the
Banque de France.


mailto:juan.carluccio@banque-france.fr

What is the impact of globalisation on wages? Aifishing theoretical literature highlights trade-
induced variation in firm-specific wages as a fumdatal component of wage inequality, predicting
heterogeneous effects across tasks, occupationskilied (see Harrisoret al, 2011, for a review).
This literature points to rent-sharing as a key ma@ésm through which trade-created revenues are
transmitted to wages. In European countries, dbliedargaining is the most important formal rent-
sharing mechanism and plays a key role in wagermatation (Venn, 2009). However, empirical

evidence of how collective bargaining shapes tfecebf trade on wages is scarce.

In this paper we present a comprehensive empisicaly of the impact of exports and offshoring on
the wage levels of French manufacturing firms,ingstor heterogeneous effects across occupational

categories and bargaining levels.

We use a rich dataset obtained by matching sewatalinistrative sources providing firm-level
information on exports and imports, balance-sheaiyly wages by occupational category, and firm-
and industry-level wage agreements. The detaibatktis broken-down by product (at the HS6 level)
and country or origin/destination. It allows usoiercome the potential endogeneity bias arisingnfro
unobserved shocks leading firms to simultaneousbose both trade flows and wages. We construct
firm-specific instruments for exports and offshgrifollowing the recent work by Hummedt al.
(2014) (based on Autaet al, 2013). For each firm, we define a set of poténtiarkets (product-
country pairs) based on pre-sample trade flowsuamgdworld demand and supply shocks specific to
each product-country pair as exogenous shifters. dumlity of our instruments requires the set of
potential markets to be specific to each firm atatble over time, two conditions that are met in our
data. Our results are robust to excluding markeisrev French firms are dominant, ensuring the
exogeneity of the supply and demand shocks usedlémtification. The use of specific firm-level

instruments for exports and offshoring allows idfa@tion of the potentially different effects obth



activities on firms’ wages. In our data and asmaost trade datasets (e.g., Bernatdal, 2012),
exporters tend to be also offshorers, which raikesneed to control for export activity in order to

identify the effect of offshoring and vice versa.

Our first empirical contribution is to provide eeidce on how trade shocks are transmitted to wage
levels. We find that both exports and offshoringci{ts have a significantly positive effect on wages,
with the elasticity being higher for exports. Thesults are consistent with recent theories thalaexp
the export wage premium through either rent-shafing., Egger and Kreickemeier, 2009; Amiti and
Davis, 2012; Helpmaret al, 2012) or differences in workforce compositiong(e.Yeaple, 2005;
Verhoogen, 2008; Bustos, 2011). They are alsone With the view that access to foreign goods
through overseas production lowers costs and bopstductivity, resulting in higher wages

(Grossman and Rossi-Hansberg, 2008).

We then perform the analysis by occupation. Theofieusing on workforce composition predict
exports increase the marginal returns to skillg.{eby facilitating the adoption of skill-biased
technologies) and thus the wages of high-skilletividuals. It suggests heterogeneous effects across
occupations, being stronger for occupations that @m average high-skilled (i.e. technical and
managerial). Theoretical models of offshoring afgedict strong heterogeneous effects. Foreign
production reduces the wages of workers whose teashde offshored via a substitution effect, but
raises the marginal productivity and wages of wrgkendertaking tasks complementary to the
offshored production. Our empirical results showat texport shocks have a positive effect on wages
with no significant differences across occupatidda. the contrary, we find that offshoring shocks
lead to significantly higher wages for techniciamsl executives, and have no impact on the wages of
blue- and white-collars. These findings suggest, tlten average, workers in the high-skilled
occupations are complements to overseas produgtiuie those in the relatively low-skilled ones are

substitutes.

Two important messages arise. First, as predicyethdoretical models with firm heterogeneity, the
dispersion in trade shocks generates between-figpetsion in wages which also holds within

occupations. Second, export and offshoring shoaksnpt different changes in the production



process, with the latter having strong redistrinutieffects across occupational categories (see

Hummelset al, 2014, for similar evidence on Denmark).

Our second contribution is to provide evidence ow lthe firms’ bargaining regime shapes the effect
of trade shocks on wages. Collective bargaining particularly relevant rent-sharing mechanism in
France where the labour market institutions favooitective negotiations and a large share of the
workforce is covered by collective wage agreeméhw®uyi-Dovi et al, 2013). The French system is

very close to that of other European countries (Taju et al, 2009); thus, our analysis sheds light on

general mechanisms likely at work in other coustrie

We classify firms according to whether they areezed by firm-level, industry-level or no collective
wage agreements. The main finding is the followingirms with collective bargaining, the elasticit

of wages with respect to both exports and offslgpsinocks is higher than in firms with no collective
bargaining. These results give support to the tag through collective negotiations, a sharehef t
trade-created rents is captured by the workersy TUmwveil an additional source of trade-induced
between-firm wage dispersion that arises from therogeneity in bargaining regimes across firms.
The data shows differences between exports andhaffgy. The effect of exports is positive
irrespective of the bargaining regime, and higheder firm- than industry-level bargaining. This
result mimics the findings of closed economy stediBowing that wages tend to be more responsive
to profitability shocks under firm- than industgvkl bargaining (e.g., Girtzgen, 2009). We find a
negative effect of offshoring shocks in firms witiha@ollective agreements. It suggests that, absent
formal rent-sharing agreements, the productivitngassociated with offshoring accrue to the firms’
shareholders. Finally, the wage gains are simitanss worker categories. Collective bargaining does

not appear to reduce the wage inequalities acaisgaries associated with offshoring.

We contribute to the burgeoning empirical literatan trade and wages, which has thus far mainly
analysed the impact of exports and offshoring sepbr (see Feenstra and Hanson, 2003 and Harrison
et al, 2011 for surveys), and to a small literature &g on the role of collective bargaining, notably
Kramarz (2010) and Felbermagt al (2014). We complement previous works by idemntifyithe

distinct effect of both trade activities in the sarfirm with instrumental variables, by unveiling



heterogeneous responses across occupations arsingydetailed data on bargaining regimes. Our
results also contribute to the literature on cailecbargaining in closed economies (e.g., Dethdl,
2013), by using trade as exogenous shocks to fgehéterogeneous effects according to the

bargaining regimes.

Our paper is organised as follows. Section 1 pesid brief theoretical background. Section 2
describes the data sources and the estimating sa®gttion 3 presents the empirical model and the
construction of the instrumental variables. Secti@iudies how trade shocks affect firm-level wages
on average and by occupation. Section 5 focuseth@mnole of the bargaining regime. Section 6

concludes.

1. Theoretical Background

A large body of theoretical work studying the impattrade on wages has flourished in recent years.
This literature focuses on the impact of trade @gevdispersion between firms. It constitutes a majo

departure from traditional trade theories that @thdhe emphasis on wage differences between
occupations and sectors. The recent theories genarach set of predictions linking firm-specific

wages to firms’ trade participation that provide tiackground of our empirical analysis.

The literature builds upon the seminal contributigrivielitz (2003) that features firm heterogendaity
productivity and fixed export costs. Trade libesation reallocates market shares towards the more
productive firms and raises their profits, whildeiads the least productive ones to exit. In thgiral
Melitz model, the heterogeneity in profits and &astatus of firms does not translate into wage
heterogeneity because all workers are homogenodidadour markets are frictionless. Theoretical
models generating wage variations between firmaddpm those assumptions and can be roughly

classified in two groups: ‘workforce compositiomida‘rent-sharing’.

The first set of papers allows for worker heteragnin skills while maintaining the assumption of
competitive labour markets. Wages reflect margpratluctivities. Firms that enter the export market
adopt more skilled-intensive technologies thateraisturns to skills in those firms. In equilibrium,

exporters employ better workers and pay higheragemwages than non-exporters. Representative
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examples of this class of models are those by ¥e&005) and Bustos (2011)The effects of

offshoring are also heterogeneous across workatsdapend on how each type of worker interacts
with the imported goods in the production proc&fshoring boosts the marginal productivity and
demand for workers with tasks complementary tartiorted goods, affecting their wages positively.
It leads to wage and employment losses for workdnme are substitutes to the imported goods
(Feenstra and Hanson, 1999). It is generally asdutinat skilled workers are complementary to

offshored production.

The second group of models generates a true ‘tnedge premium’ since wages are above marginal
productivities. Rent-sharing implies wages are @erdasing function of profits and arises in the
presence of labour market frictions. Models of élkporter wage premium with rent-sharing are based
on fair wage considerations (Egger and Kreickeme&809; Eggeret al, 2013; Amiti and Davis,
2012), efficiency wages (Davis and Harrigan, 20drl$earch-and-matching frictions with individual
bargaining (Felbermayet al, 2011; Helpmaret al., 2012). Offshoring wage premia can also be
generated through rent-sharing mechanisms becaffiskoring lowers costs and raises profits,
creating a surplus that can be shared with workire. ‘productivity effect’ of offshoring has been
formalised by Grossman and Rossi-Hansberg (2008)ismn line with available evidence on the
effects of imported inputs on productivity (Amithéi Konings, 2007). Amiti and Davis (2012) develop
a Melitz-type model with fair wages. Sethupathyl@0models bilateral bargaining between workers

and offshoring firms.

A set of models studies collective bargaining agadticular rent-sharing mechanism, with wages
determined through bargaining between firms andetranions. The general prediction is that
reductions in trade costs lead to a positive cati@t between exports and wages (e.g., Naylor, 1998
and 1999, Bastos and Kreickemeier, 2009). Theraniestablished literature modelling the wage
effects of offshoring when wages are set throudlective bargaining. Offshoring provides the firm
with an outside option in the bargain, leading &tehogeneous wage effects across workers. When

local and foreign workers are substitutes, theathod moving production abroad constrains union

1 Verhoogen (2008) highlights the role of qualitygugding, and Burstein and Vogel (2012) and Harrigad
Reshef {forthcoming assume more productive firms use more skill-isiemtechnologies.



wage demands, generating a negative relationsitnpeba offshoring and union wages. The opposite
effect is expected when local and foreign workeesamplements (Skaksen and Sorensen, 2001 and

Lommerudet al, 2009).

The effect of collective bargaining on wages isshbject of an extensive literature. Of interesbuo
analysis is how the level of centralisation of lzéning affects wage outcomes (e.g., Calmfors and
Driffill, 1988). A general prediction is that wagase more tightly linked to profits under firm-ldve
than under more centralised bargaining levels, (irglustry or national), because trade unions are
concerned with idiosyncratic profitability shockseé Girtzgen, 2009 for empirical evidence). Most
available evidence shows wage levels are higheemfidn- than under industry-level bargaining,
especially in countries with multi-level bargainisgstems (e.g., Card and de la Rica, 2006; Plasman
et al, 2007; Dahlet al, 2013). Another relevant issue is whether colectbargaining reduces
inequalities within firms by compressing the wagsgtribution. The general consensus is that this is
the case, as illustrated in the textbook treatneér@ahucet al. (2014) and the empirical survey in

Cardet al. (2004).

2. Data

We match data from four administrative sources \fiitin-level information on imports and exports,
balance-sheet data, wages, and collective wageragrgs. We now describe the data sources and

explain the construction of our estimating sampheble 1 presents the data sources succinctly.
[Insert Table 1]
2.1 Data Sources

Trade data:The trade data come from an exhaustive adminigérdile collected by the French
Customs. The yearly value of imports (by countryoofin and product) and exports (by country of
destination and product) are reported for all firmger the period 1996-2009. Trade flows are

originally classified at the CN 8-digit level (EUCombined Nomenclature) but we aggregate them at



the 6-digit level of the Harmonised System (HS6¢dastruct our instruments. We restrict our sample

to imports and exports of manufactured goods byufanturing firms?

The theory reviewed in Section 1 points out thatéffect of offshoring on wages potentially differs
according to whether the imported goods complenm@antsubstitute for activities that can be
undertaken within the firm. In light of this, fomeh firm in our sample we want to have an empirical
measure of offshoring that captures the transfesaabof production activities that were carried out
(or could have been carried out) by the same firrfrriance. Within the firm, these goods produced
with foreign labour are more likely to substituter fdomestic labour. In order to construct such
measure we apply the methodology developed by Eeeasd Hanson (1999) which has become
standard in the offshoring literature (Biscourp &rdmarz, 2007, also apply it to French data). The
idea is to include only imports of goods that alese to the final output produced by the firm. In
practice, for each firm in the sample we keep dhbse imported goods that belong to the industry
where the firm operatésWe then sum the remaining imports flows for eaichn fand each year,
obtaining the firm-year measure of offshoring thatuse throughout the papdfeenstra and Hanson
(1999) and Hummelst al. (2014) label this ‘narrow offshoring’, but for giticity we use the term
‘offshoring’ throughout. The above definition shdulde kept in mind when interpreting the results. As
a robustness check, we provide the results obtaisedy) total imports as a measure of offshoring in

Appendix D.

Balance sheet dat&he administrative BRN dataseB@néfices Réels Normdlis constructed from
tax records and provides us with balance-sheetnrdtion on sales, employment, material usage,

capital stock and main sector of activity at thaigit NAF Rev2 level (NAF = French classificatioh o

2 We exclude raw materials (HS01-15, 23, 25-27, 8d 41) e.g., ‘Vegetable products’, ‘Mineral prodsict
‘Fertilizers’ and ‘Works of art, collector's piecemd antiques’, and ‘Services’ (HS97-99). Excludietie
flows are about 5% of the total value of Frenchantp and exports.

% More specifically, we use a concordance table igiexi by Eurostat (from the RAMON Metadata Server) t
map HS6 codes into the European product classditafPA2008. The CPA2008 is identical to the French
product classification CPFRev2. Finally, we usecmrdance tables from INSEE to map CPFRev2 product
codes into NAFRev2 4-digit industry codes (see dBak sheet data’). With this classification in hafud
each firm we drop all imports of HS6 codes thandbmap into their NAF code.

4 To have a better understanding of this measuke,fta example the HS6 code 701932 ‘Thin sheet#gs)oof
Glass Fibres’. When this code is imported by fiimshe NAF code 2314 ‘Manufacture of Glass Fibave’
keep these imports in our measure of offshoringliose firms. When the same code is imported byitires
in the NAF code 2399 ‘Manufacture of other non-riietanineral products’ we exclude it from the oftging
measure for these firms.



economic activities, the first four digits of whieme identical to the NACE Rev2 classification). It
includes over 60% of French firms and accountsofeer 90% of the value of trade flows in the
Customs dataset. We use the BRN data to estintateldivel total factor productivity (TFP) as the
residual of a two-factor (capital and labour) Cddiglas production function, separately for each 2-
digit industry using data on 1,026,147 observatiover the period 1994-2009. Our preferred measure

uses the Levinsohn and Petrin (2003) method.

Wage dataThe administrative dataset DAD®¢clarations Annuelles de Données Socialesimes
from firms’ social security records. For the perid@05-2009 and for every plant with at least one
employee, it provides the number of workers andrlgowages, both overall and for each of the
following occupations: ‘Administrative and commexici executives (including engineers)’,
‘Technicians and supervisors’, ‘White-collar empeg’, ‘Production (blue collar) workers’.
Occupational categories are defined on tHdomenclature des professions et catégories
socioprofessionnellefPCS): The number of temporary contracts at the firm thatuse as a control

also comes from DADS.

Wage agreements datslYe use comprehensive information on wage agreensigred at the firm-
and industry- levels, for each firm and year in peeiod 1994-2009. The data comes from the French
Ministry of Labour and it is exhaustive, given tkgal obligation to report on all concluded firnvéé
agreements. Variables included are the date andstab the agreements. Agreements can cover a
variety of topics other than wages (see Appendikl@ a1l for details). We focus on firm-level
agreements dealing with wages because they are likehe to affect the wage-setting process and
also because wages are the most frequent topit wlitlal(over 70%). We also have information on
wage agreements at the industry-level for the 20@ekst industriesbtanchesin French) for 1994-

2009, constructed by Avouyi-Doet al.(2013).

5 Although this variable refers to occupations,asioften been used to proxy for the workers’ d&ikel (e.g.,
Cahucet al.,2006).



2.2 Estimating Sample

Our estimating sample is obtained by matching theve datasets using a common firm identiier.
We clean the data in the following way. We drogietg of hourly wages (overall and by occupation)
and of sales per employé&he data show the existence of a substantial giféfrens with marginal
trade activity. We normalise export and offshonradues by total sales, and look at their distribmuti

in our sample. Both distributions exhibit a largass of observations with very low values: the 5
percentile of the export-to-sales ratio is 0.2%.emas the median is 15% (0.03% and 3% for
offshoring). Firms with negligible exposure to imtational trade can contaminate our results as
potential outliers. In light of this we drop firmegr observations for which the export-to-salesher t

offshoring-to-sales ratio are below tHefercentile of the distribution.

We include firms only in the years in which theytlbonport and export, a restriction required fag th
implementation of our IV strategy (defined belowence, our study focuses on how changes in the
intensive margin of trade affect wages. Our resudisd to be interpreted as informative of how wages
are affected by shocks allowing firms to deeperir ttirede activities conditional on the firm being
exporter and importer. Obtaining results applyingall firms would require accounting for the
endogeneity of entry into the export and import ka&s (i.e., the ‘extensive margin’). Such strategy
would require at least one instrumental variabd firedicts the change in trade status of firmghSu
instrument is difficult to obtain in absence of ajar policy change. Furthermore, identificatiortiod
extensive margin is made difficult by the limitedriation in trade status over time. Firms that both
export and import tend to do it continuously oviee period 1996-2009, with a mass of firms that

never enter foreign markets in our sample (Appekdixre B2).

Our estimating sample contains 23,269 observationesponding to 8,123 firms and accounts for
over two thirds of the total value of both expoarsd imports of the Customs dataset. The sample

period is 2005-2009 because our dependent variéildedirm-level hourly wages) are only available

6 We provide online the programmes that allow thdicapon of our results, along with details on htmaccess
the confidential data used in the paper.

7 We define outliers as observations below thedrcentile or above the 89ercentile of the distribution.

8 In Appendix Table B1 we report robustness chedisgudifferent thresholds of trade intensity (iasteof 5%
and including no trimming). We obtain similar resul
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for those years (Table 1). It exhibits large betwéen variation in both trade and wages, but ledit

within-firm variability. Identification will mainlycome from differences between firms rather than
from variations over time for a given firm. Thisafare of the data is not the consequence of the
relatively short sample period: very similar patteremerge over the longer period 1996-2009

(Appendix Table B3). Hauptmann and Schmerer (2@1) raise a similar issue for German firms.

Table 2 reports descriptive statistics based orestimating sample. Exports and offshoring incréase
steadily from 2005 to 2008, before dropping shaipl)2009. The hourly wage of blue- and white-
collar workers increased on average by a littls xsn 3% whereas the hourly wage of supervisors
and executives slightly dropped in 2009. We wilittevhether our results are robust to the Great

Recession by reporting results excluding the y8802s robustness checks.

[Insert Table 2]

3. Empirical Model

This section describes the empirical model andrtbieumentation strategy.
3.1 Wage Equation
Our baseline wage equation is the following:

Inw;; = :Bexp Inexp;; + ﬁoff Inof fiy + Brxic + ;" + Atw + Eit 1)

where for the firm in yeart In w;; is the log net hourly wagé exp;; the log exports anbh of f;; the
log offshoring.x;; is a vector of covariates including the local uptoyment rate and firm-level
controls in yeat (number of employees, TFP, domestic sales, prapodf temporary workers, share
of skilled workers and capital-labour rati@} is a random firm-specific effect,"” is a year dummy
(common to all firms) and;, is an i.i.d. random term (white noise) with meaar@ variances,?.
Slope parameterg,,,, andg,s; are interpreted as elasticities of wages with @esfo firm exports

and offshoring.

11



The identification strategy will mainly exploit meten-firm variation, consistently with trade thesri

of firm heterogeneity. To control for observablarfiheterogeneity we add disaggregate industry (4-
digit)-level dummies and adopt a Mundlak’s formigatof the linear panel data model, by adding the
firm’s average TFP and the firm’'s average capébBur ratio to the list of regressors. Since abkth
supplementary variables are time-invariant, we rasswa random firm-specific effeat;". The
Mundlak formulation allows for possible correlatiobetween the time-varying explanatory variables

and the firm-specific fixed effects.

The theoretical works reviewed in Section 1 prethiet relationship between trade and wages can be
heterogeneous according to worker categories arghining regimes. We will estimate equation (1)

using average wages, then separately by occuphtiategory and by bargaining regime.
3.2 Instrumentation Strategy

We face a potential endogeneity issue: unobsengaeks might simultaneously affect wages, export
and offshoring flows in a given firm and a givenayemaking OLS estimates @f,,, and Sy,
inconsistent. To reduce these potential biases seeinstrumental variables that reflect exogenous
shocks to the profitability of exporting and offsimy and are uncorrelated with firm-level wage-
setting. A recent strand of the literature showeghsnstruments can be constructed using demand and
supply shocks from the rest of the world (e.g., dhutt al., 2013; Hummelset al., 2014). The
underlying idea is the following. A shock to thenwnd of a given produg in a given countrc
would translate into higher imports into countrgf this particular produgt. French firms exporting
the productp to countryc would raise their exports to that country. Sintjlaan increase in world
exports of producp by countryc reflects an increase in the competitiveness ohtgwe for the
productp (which can be due to an exogenous variation imycbtvity, costs or product quality in
country c). French firms importing produgd from countryc would respond to this shock by
increasing their imports of produgt from the countryc. Exogeneity is ensured by the fact that

demand and supply shocks in foreign locationsradependent of French firms’ wage determination.

World demand¥ D;; and world supplyWs;; addressed to firmin yeart are:

12



WD = Z SichDcpt WS = 2 sichScpt
c,p cp

whereWD,,,, and WS, are respectively world demand and supply for @pco-country pair at time

t computed using data at the 6-digit level of thamtaised System HS from the BACI dataset
constructed by CEPflWe calculate the firm-specific shargg, of each pair (produgd, countryc) in

total exports (respectively, offshoring) using age shares of the products actually exported
(respectively, imported) in the period 1996-2004e dhoose to use pre-samples values to reduce
endogeneity concerns. For the few firms enteringigm markets within our sample period, we
calculate these shares for the first year in whighfirm reports positive trade (and we include the

firm in the sample from its second year onwatgs).

The quality and the precision of our instrumentatstrategy depend on whether the set of product-
country pairs enteringVD;; andWS;; is stable over time. Over the period 1996-2008n4evel
export and offshoring flows tend to be concentratedne main (HS6) product and one country. The
two main products represent on average 83% of el exports, and the two main product-country
pairs account for 57% (90% and 80% for offshorirespectively, see Appendix Table C1).
Furthermore, the average firm changes its mainymtodnly once during the sample period (often
replaced with a very close product). The set ofdpots and countries that constitute the firms’
potential markets is quite stable over time. Ogtrumentation strategy that relies on pre-samplgetr

composition to compute firm-specific world demamd supply is satisfactory.

A second concern is whether the instruments prosarigh between-firm variation for identification.

If the set of product-country pairs is specificctch firm, world demand and supply shocks will etffe
each firm differently. To look into this feature thie data, for every firm in the sample we identifg

two most important product-country pairs, definsdf@ose that account for the highest share in total

exports. We then compute the frequency of firmdrgathe same two most important product-country

°The BACI dataset is constructed using bilateradldrdata at HS 6-digit level from COMTRADE. It caa b
downloaded atttp://www.cepii.fr/CEPIl/en/bdd_modele/presentatasp?id=1(last accessed: 11 December
2014)

10 As a robustness check, we have also computedimetrts using shares calculated over the period-2008
as in Bermaret al. (2012). Results are very similar.
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pairs (we do the same for offshoring). The med&a@ firms for exports and 3 firms for offshoring
(see Appendix Table C2 for further details). Theafgroduct-country pairs is quite specific to leac

firm.1t

Our instrumentation equation is:

Inexpi = viyp MWDy + Vg MWSip + VerpXic + ;%P + 1,°F + € (2.A)
Inoff; = yﬁ,foanDit + yﬁ,fsf InWSi + Yorrxic + .’ + 1,77 + ¢, (2.B)

wherex;, is a vector of firm-level controls identical teetbne used for the estimation of (2)*? and

At"ff are year dummies (common to all firms), agdand({;; are i.i.d. random terms (white noises)

with mean 0 and variances.? and 0.62' respectively. The estimation of (2.A) and (2.Bely

consistent estimates bf exp;, andln of f;, which are denotebh exp;, andln of f;,.22
[Insert Table 3]

Table 3 reports the results. They constitute ttst-ftage regressions of our empirical strategguRe
are reported with and without the vector of corrg}, but including firm-specific fixed effects and
year dummies in all cases. Robust standard errerslastered at the firm level. As expected, world
demand (respectively, supply) has a positive aratissically significant effect on exports
(respectively, offshoring). The values of the Ristas indicate that these instruments are notkwea
The estimates show that size, productivity, andtabmnd skill-intensity are associated with large
values of firm-level offshoring and exports, cotesig with firm heterogeneity theories of internatib
trade. Their inclusion reduces the magnitude of ¢befficient associated with the instruments,

without affecting their significance levels.

11 A similar issue can arise if world demand and $yhocks are highly correlated between countfféss
could happen if shocks in large countries drive trafsthe variability in world demand and supply. As
robustness check, we ran equations (2.A) and (&®luding France’s three largest trade partnersng;h
Germany and the United States) which representta®@ of total French exports and imports. We abtai
similar results (Appendix Table C3).

12 We have also tested exchange rates as possilttaniesits but they were found to have a small omeve
insignificant impact on exports and imports (reswte reported in Appendix Table C4). This is duehe
large share of French trade within the Euro arbaug50%), implying a small variability in averagechange
rates. Moreover, this instrument varies only witl tountry and time dimensions.
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The validity of the above results relies on thegereity of world demand and supply shocks. Shocks
to French firms can trigger demand and supply nesp® in markets where French firms have a large
market share, challenging the exogeneity/d;; andWs;;. For robustness we use the BACI data to
compute the market shares of French firms in eaodygt-country-year cell, for exports and for
offshoring. We then run equations (2.A) and (2.Bdpping product-country-year observations for
which the French market shares are over 10%, 15%2086, obtaining very similar results (see

Appendix Table C5).

4. How Does Trade Affect Wage Levels?

In this section we study the impact of internatidnade on firm-level wages. We start by looking at

average firm-level wages, and we then examine bgegieity across occupations.
4.1 Results on Average Firm-level Wages

As discussed in Section 1, the first message thiaes out of recent theoretical works is that firm-
level wages should be affected by firm-level trabli@st theoretical models predict exports should
have a positive effect, irrespective of the patdicwnderlying channel (i.e. composition or rent-
sharing). The effect of offshoring is a priori agiodus because it results from the combination of tw
opposing forces. Offshoring might boost producginand raise profits, positively affecting wagese(th

‘productivity effect’). However, offshoring can rege tasks previously carried out by domestic

workers, leading to lower wages for those workers.

In Figure 1 we pool all observations in our samghel plot the firm-level average hourly wages (in
euros) as a function of percentiles of the distidyuof exports and offshoring per employee. Both
variables are positively correlated with firm-leushges. At the aggregate level and without any

controls, the positive effect of offshoring on wageems to dominate.
[Insert Figure 1]

We now proceed to a formal econometric analysisTdble 4 we report the results obtained for

different specifications of equation (1). The degemt variable is the log hourly net wage rate imfi
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and yeart. Columns (1) and (3) report OLS estimates, respdygtwithout and with firm-level
controls. Columns (2) and (4) report the secondestaf OLS-IV estimates, where exports and
offshoring (in logs) are instrumented through thistfstage regressions reported in Table 3. Robust

standard errors are clustered at the firm level.

The main finding is that both exports and offshgrimave a highly significant positive effect on
wages. This result is in line with the theoretigaddiction concerning the effects of exports orrage
wages, and suggests the positive effects of offispatominate the negative ones (as was already
suggested by Figure 1). The introduction of firmelecontrols substantially decreases the size tif bo
elasticities, from 0.02 to 0.01 in the case of etgpand from 0.01 to 0.004 in the case of offskgrin
Hummelset al. (2014) argue that including firm-level performaromariates controls for the indirect
impact of trade on wages through enhanced prodtyctiynder this view, columns (3) and (4) provide
the effects of exports and offshoring net of thpsoductivity effect’. Even when adding firm-level
controls we find a positive and significant impaétboth trade activities on wag&sThese average
results might mask heterogeneity across workermgoates. We explore such hypothesis in the next

subsection.
[Insert Table 4]
4.2 Results by Occupation

A second message arising from the literature suigethat the impact of trade on wages can
potentially vary with the workers’ occupation aridlls. Models based on ‘workforce composition’

predict export shocks should lead to the adoptioskiti-biased technology and increase the marginal
returns to skills. A higher elasticity in the cask high-skilled occupations (i.e., technicians and
executives) would be in line with the idea that @xmhocks increase the marginal productivity of
high-skilled workers and their wages. The impactofithoring is potentially quite different. The

theory suggests it should also be heterogeneoussasvorkers, being positive for those who are

complements to the imported goods, and negativéhfise who are substitutes. Our hypothesis is that

13 Results are robust to the exclusion of the ye@92@ppendix Table D1) and to using total importstead of
‘offshoring’ (Appendix Table D2).
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high-skilled occupations, such as engineers andutxes, are more likely to be complements to
offshoring, whereas low-skilled occupations, maimsoduction workers, are more likely to be

substitutes.
[Insert Figure 2]

In Figure 2 we repeat the analysis conducted imri€id., but this time separately for each of the fou

occupational categories. It is clear that the pasicorrelation between exports and wages exists fo
all occupations. The relationship between offstpprand wages seems to be much steeper for
technicians and executives, which provides a mbotmafor running the basic wage regressions of

equation (1) separately by occupational categories.
[Insert Table 5]

Table 5 presents the results. The dependent varigbthe log hourly average net wage rate of

occupatioroin firm i and yeat. All regressions include the full set of firm-léw®variates.

The results are striking. The elasticity of wagethwespect to exports is similar for all occupato
and for both estimation techniques (about 0.008 flesults do not show evidence of redistribution
effects across groups of workers due to foreign ateimshocks. The offshoring results are quite
different: offshoring has no impact on the averagege of blue- and white-collars but leads to
significantly higher wages for technicians (elastiof 0.004) and executives (elasticity of 0.00&3.

we have argued, it is reasonable to expect thesgpations to be more likely to be complements to
offshoring. The results in Table 5 thus suggedtahaetter access to foreign goods through offalyori
generates a substantial reorganisation of homeuptiath, which on average benefits the most skilled
occupationg Unlike previous studies (e.g., Hummels et al 204d)do not find negative effects on
the low-skilled occupations. One possible explamathat we explore in the next section might be

related to the role of wage bargaining institutionaffecting wage outcomes.

Our estimates show trade shocks generate betweerdfspersion in wages, both on average and

within occupations. One main theoretical explamati such a link is the following: trade generates

14 Results are also robust to the exclusion of tlee 2809 (Appendix Table D3) and to consideringltioigports
instead of ‘offshoring’ (Appendix Table D4).
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dispersion in firm revenues which are then tran®mitto wages via a rent-sharing mechanism.
Collective bargaining is a rent-sharing mechanishictv we believe to be particularly relevant in

France (as in many European countries).
5. How Does Collective Bargaining Shape the Effect Girade on Wages?

The institutional features of collective wage bamgay in France are very similar to that of other
European countries (Du Cagti al, 2009). Wages can be set at three different le(i¢lat the national
level, a binding minimum wage is set by the goventn (i) at the industry-level, employers’
organisations and unions bargain on wage scalescbypational categories; (iii) at the firm level,
employers and unions bargain on wage increasesdnabe uniform for all employees or specific to
occupational categories. There is a strict hierafitween the different levels of wage bargainig:
collective agreement must set forth, broaden omeod an agreement which has been previously
signed at a higher bargaining level. Industry-levafje agreements cover around 75% the firms in our

sample and firm-level wage agreements cover al@t @ able 2).

In France, the occurrence of wage agreements ssspemt over time within firmslo study whether
the effect of trade on wages differs accordinght wage bargaining regime we group firms in three
different regimes: 1) firms not covered by any typewage agreement (or covered only very
infrequently), 2) firms frequently covered only hydustry-level agreements, and 3) firms that
frequently sign firm-level agreements. We consideat a firm is ‘frequently’ covered by an
agreement of either type if it reports agreementsvier 20% of the years it appears in the sample

(20% is the sample average frequency).

We estimate equation (1) separately for firms iohe@gime, first by considering average firm-level

wages, then for each occupational category.

5.1 Results by Bargaining Level: Average Firm-la¥glges

15 Regimes are assumed to be exogenous since theyenistrument available.
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The rent-sharing hypothesis leads us to expecgleehielasticity in firms with collective bargaining
indicating a stronger transmission of trade shacksages. Table 6 presents the results. To sawe spa
we report only the OLS-IV estimates, where expartg offshoring are instrumented through the first-

stage regressions reported in Table 3.
[Insert Table 6]

The main message of the table is the followingfinms with collective bargaining the elasticity of
wages with respect to both exports and offshorimgcks is higher than in firms with no collective
bargaining (i.e., comparing across columns). ltvjgies support to the idea that, through collective
agreements, firms share the trade-created rents wtrkers in the form of higher wages. One
important consequence is that the heterogeneityaigaining regimes (Table 2) adds an additional

source of wage dispersion between firms.

Interestingly, the effect of exports is estimatedé highest under firm-level bargaining (0.010susr
0.015 with firm-level agreements). The theoretimatvey of Section 1 tells us that the elasticity of
wages to profitability shocks should be higher niiere decentralised the bargaining level: wages are
more tied to profits under firm- than industry-lebargaining. Our results, by using exports shaks
measures of exogenous demand shocks, contributestolosed economy literature that has mainly
focused on comparing wage levels across bargairégimes (e.g., Card and de la Rica, 2006;

Plasmaret al, 2007; Dahkt al, 2013).

A second interesting result concerns offshoringTéble 4 of Section 4 we found that, pooling all
firms irrespectively of their bargaining regimeséfshoring affects wages positively. The comparison
with Table 6 shows that the average effect arise® the combination of heterogeneous responses
according to the bargaining regime. Wages are nefpataffected by offshoring shocks in firms
without collective agreements: the elasticity 961 for 2005-2009 and -0.004 when we exclude the
crisis year 2009. Wages are positively affectedfiims covered by industry-level agreements
(elasticity 0.004). By affecting their marginal drativity differently, offshoring leads to wage $&s

for workers who are substitutes to foreign productiand to wage gains for those who are

complements. With rent-sharing, workers extracargdr share of the surplus created by offshoring

19



adding a positive effect on wages. This mechanamlead to an overall positive effect of offshoring

under collective bargaining.

Overall our estimates support the idea that banggiresults in wage gains. One open question is
whether such gains accrue to all worker categasreshey are reaped by some occupations, for

instance because of differences in bargaining power
5.2 Results by Bargaining Level and by Occupation

Table 7 presents estimates of equation (1) separ&te firms in each regime and for each
occupational category. A key general result is thatelasticity of wages with respect to trade &soc

is higher under collective bargaining for all caiegs.
[Insert Table 7]

The regressions by occupation confirm that the gxpemium is largest under firm-level bargaining.
In particular, for blue-collar workers, the elagtiof wages to export shocks goes from 0.004 witho
collective bargaining, to 0.011 when there is efievel wage agreement. This difference is broadly
similar for other worker categories (with the exo®p of white-collar workers for which the gainsar

Zero).

Our results also reveal interesting patterns camegroffshoring. For the low-skilled occupation
blue- and white-collars) the effect of offshoring wages is negative in firms with no collective
agreements (being stronger and more significan2®5-2008), and zero or slightly positive in firms
with collective agreements. For the high-skilledwgations (i.e., technicians and executives) isgoe
from zero to positive. Quantitatively, the diffeoenin the elasticity across regimes is similar dthr
categories (around 0.004 points). Collective bawiggi does not appear to reduce the wage differences

across occupations arising from offshoring shobks rather to shift wages up for all worker types.

For robustness, we looked at whether the resuéisdawen by agreements on wages and not by

agreements on other topics. We find that the efiéeports is higher in firms that frequently bairg

16 Similar results are obtained when we replace shafifing » by « total imports » (Appendix Table D5).
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on any topic, but that such result is driven malmhthe existence of wage agreements (see Appendix

Table D6)Y

6. Conclusion

In this paper we study how trade affect firm-lewghge levels using rich data for French
manufacturing firms. We provide results on the @ffef exports and offshoring shocks on average
wages, analysing heterogeneous effects across attmup and bargaining regimes. We use our
detailed trade data to construct firm-specificrimstental variables based on world demand and supply
shocks. This strategy allows us to overcome p@kptidogeneity biases arising from unobservable

shocks leading firms to adjust wages and tradesflsmultaneously.

We first focus on the following question ‘How doiade affect wage levels?” We find that both
exports and offshoring have a positive impact oarage wages, with the elasticity being higher for
export (0.010) than for offshoring (0.004). Thisuk is in line with the theoretical predictions of
models of the exporter wage premium and suggestpdiitive effects of offshoring (e.g., through

enhanced productivity) dominate the negative oakdad to the substitution of domestic labour.

We then study whether there is heterogeneity agupre occupational categories. The elasticity of
wages to export shocks is similar across all wodadegories (about 0.005). The impact of offshoring
varies across worker types: it is close to zerobfae- and white-collars and positive and significa
for technicians and executives (with elasticitie®.004 and 0.007 respectively). It provides supjmr
the hypothesis that unskilled workers tend to blesstutes to offshoring and skilled ones to be

complements.

We conclude with an analysis of whether collecbaegaining shapes the transmission of trade shocks
to wages. We find that the elasticity of wagesdthlexports and offshoring shocks is higher in §rm
with collective bargaining than in firms with nolletive bargaining. The effect of exports is highe

under firm- than under industry-level bargainintagéicities are 0.015 with firm-level agreementd an

17 There is no difference of the effect of offshorimig wages with or without firm-level agreementseThain
difference comes from being or not covered by ctiNe bargaining (i.e., firm- or industry-level agments)
as shown above.
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0.010 without). Concerning offshoring, the estiraghows a negative impact in firms without
collective agreements and a positive impact in diroovered by industry-level agreements. As
theoretical models predict, collective agreemehift srade-created rents to workers in the form of
higher wages. The wage gains associated with ¢okebargaining are found to be similar across

occupations.

Overall, our results support the predictions omfineterogeneity models stating that trade generates
between-firm dispersion in wages. Furthermore, soetween-firm dispersion is enhanced by the
heterogeneity in bargaining regimes across firneegating heterogeneous transmission of trade

shocks to wages.
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Table 1: Data Sources

Name (source) Period Main variables
- Average hourly wages by occupation (blue collar,
DADS - firm level 2005-2009 white collar, technicians and executives)
(INSEE) - Total hours worked by occupation
- Nr of employees with a temporary contract
Douanes 1996-2009 Firm-level flows of exports and imports (in eur@sjlected at

(French Customs)

Firm-level agreements
(Ministry of Labour)

Industry-level agreements
(Avouyi-Dovi et al.,2013)

BRN
(INSEE)

BACI
(CEPII)

1994-2009

1994-2009

1996-2009

1996-2009

the product level (HS 6) and by country of destorabr origin

Dummy variables equal to 1 if there is an agreerreatgiven
firm in a given year, 0 otherwise. Main topics loé tagreement
(wages, union rights...)

Dummy variable equal to 1 if there is a wage agesgnin a
given industry in a given year, 0 otherwise. Coafeout 300 of
the largest industries (‘branches’).

Firms’ detailed balance sheets
- Main variables: sales, nr of employees, materials...
- Used to construct TFP estimates

Flows of exports (supply) and imports (demand) Gyntry and
at the product level (by year, for all countries)
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Table 2: Descriptive Statistics on Trade and Wages

Year 2005 2006 2007 2008 2009
Trade (in millions Euros)

- Exports 72,1848 729379 70,521.6 72,209.2 65,105.1
- Offshoring 21,655.8 19,946.5 20,330.7 19,699.5 20,340.2
- Total imports 47,655.1 47,9819 48,765.3 47,648.9 41,479.3
Average hourly wage(in Euros)

- All workers 15.48 15.81 16.28 16.82 17.04

- Blue-collar workers 11.75 12.07 12.46 12.91 13.29

- White-collar workers 12.64 12.94 13.38 13.90 14.38

- Technicians and supervisors 17.13 17.37 17.90 3518. 18.12

- Executives 29.58 29.96 30.66 31.84 30.44
Coverage of wage agreementin %)

Firm wage agreement 17.0 18.4 20.7 22.7 20.1
Industry wage agreement 71.4 84.5 86.4 88.6 75.6

Notes: We compute the sum (by year) of exportsadfathoring for the firms observed in our samplertiitlions of
Euros). ‘Offshoring’ is defined as the value of ons of goods belonging to the same industry as dafidahe
importing firm (see Section 2 for details). The @ge hourly wage is calculated as the average yhawatje by job
category and by year for the firms of our samplee Toverage of wage agreements is calculated asuthber of
firms covered by a wage agreement in a given yiaded by the total number of firms.
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Table 3: First-stage IV Regressions

Dependent variable Exports Offshoring
0.150%** 0.101*** 0.141%*= 0.075*
World demand (exports) (0.040) (0.032) (0.052) (0.046)
0.148*** 0.112% 0.257%*+ 0.201***
World supply (imports) (0.033) (0.029) (0.054) (0.053)
0.375%** 0.209***
TFP (0.021) (0.045)
0.761*** 0.517***
Firm size (0.044) (0.068)

, _ 0.159%** 0.073*
Capital/labour ratio (0.029) (0.043)
Share of high-skilled workers 0.006 0.288**

(0.078) (0.125)

. '0.037** 0.257***
Domestic sales (0.019) (0.039)
Intercept 10.865*** 6.912*** 7.937%%* 3 53+

(0.521) (0.538) (0.728) (0.830)
Year dummies Yes Yes Yes Yes
F-statistic for the IV 105.2 95.5 52.0 414
Observations 23,269 23,269 23,269 23,269
Number of firms 8,123 8,123 8,123 8,123
Average obs. per firm 2.9 29 2.9 2.9
Within R-squared 0.041 0.114 0.025 0.055
Between R-squared 0.048 0.490 0.025 0.285
Overall R-squared 0.044 0.499 0.022 0.287

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Period005-2009. Robust standard errors are clusteardedirm level
and reported in brackets. Year dummies and firredigffects are included in all specifications. ‘BRg’ is the log
of the value of exports. ‘Offshoring’ is the log thfe value of imports of goods belonging to the sandustry as
that of the importing firm (see Section 2 for disfaiFirm-level controls (size, TFP, capital/laband domestic
sales) are in logs. Product shares entering waldashd and world supply are calculated at their alvsample

(1996-2004) firm value.
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Table 4: Firm-level Average Hourly Wage Regressi@iksWorkers)

Dependent variable Net hourly wage
1) (2) 3) (4)
£ 0.014*** 0.022%** 0.007*** 0.010***
xports (0.001) (0.001) (0.001) (0.001)
Offshoring 0.006*** 0.012%** 0.003*** 0.004***
(0.001) (0.001) (0.001) (0.001)
TFP 0.024*** 0.023***
(0.003) (0.003)
Firm size -0.002 -0.008***
(0.003) (0.003)
Capital/labour 0.013*** 0.013***
(0.003) (0.003)
Share of high-skilled
e O 0.380%* 0.377%%
(0.011) (0.011)
Unemployment rate -0.000 -0.000
(0.001) (0.001)
Temporary contracts -0.034*** -0.035***
(0.010) (0.010)
D i | 0.003* 0.003
omestic sales (0.002) (0.002)
Int i 2.519%** 2.347%** 1.859%** 1.835%**
ntercep (0.024) (0.023) (0.023) (0.024)
Controls No No Yes Yes
v No Yes No Yes
Observations 23,269 23,269 23,269 23,269
Number of firms 8,123 8,123 8,123 8,123
R-squared 0.351 0.365 0.632 0.632

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 2029009. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate inglestiel dummies, random firm-level effects are uu#d in all
specifications. ‘Net hourly wage’ is the log of theerage hourly wage in the firm. ‘Exports’ is fbg of the value
of exports. ‘Offshoring’ is the log of the value whports of goods belonging to the same industryhas of the
importing firm (see Section 2 for details). Firnvéé¢ controls (size, TFP, capital/laboand domestic sales) are in
logs.
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Table 5: Firm-level Wage Regressions (by Occupation

Dependent
variable Net hourly wage
Blue collar White-collar Technicians Executives
OLS OLS-IV OLS OLS-IV OoLS OLS-IV OLS OLS-IV
Exports 0.004***  0.004***  0.005***  0.007*** 0.003** 0.002* 0.004***  0.003**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) oQR) (0.002)
Offshoring 0.000 -0.001 0.000 0.000 0.003***  0.004***  0.004*** 0.007***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  0(L) (0.001)
TFP 0.021**  0.021** 0.012*** 0.011* 0.029***  0.029***  0.032***  (0.032***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) 0(%) (0.005)
Firm size 0.019***  0.020***  0.021** 0.018** -0.008** -0.008** 0.013** 0.012***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)  0(a&) (0.004)
Capital/labour  0.009** 0.009** 0.016***  0.016*** 0.012** 0.012** 0.002 -0.002
(0.004) (0.004) (0.005) (0.005) (0.005) (0.005) 0QT) (0.007)
Share of high- g gog++  0.020%*  -0.006 -0.008  -0.119%** -0.120** -0.052%** -0.055***

skilled workers  (0.009) (0.009) (0.010) (0.010) (0.012) (0.012)  0@) (0.014)

Unemp. rate  -0.002*** -0.002***  -0.000 -0.000 -0.001 -0.001 @0 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  0Q1) (0.001)

Temporary g p4g#+  .0.049%* .0.071%* -0.072% -0.077** -0.078"** -0.035*  -0.037*

contracts (0.011) (0.011) (0.014) (0.014) (0.015) (0.015)  ogm) (0.020)
5 tic sales  0:004 0.004* 0.002 0.002 0.003 0.003 0.009** 0007
OMESUC Sales g 0o2) (0.002) (0.004) (0.004) (0.003) (0.003)  O(&) (0.004)

1.989***  1.991**  2.144**  2.135** 2.364** 2.360*** 2.683** 2.675"**

Intercept (0.024)  (0.024)  (0.025)  (0.026)  (0.032)  (0.032)  O&)  (0.039)
v No Yes No Yes No Yes No Yes
Observations 23,269 23,269 23,269 23,269 23,269 2683, 23,269 23,269
Nr of firms 8,123 8,123 8,123 8,123 8,123 8123 281 8,123
R-squared 0.416 0.416 0.258 0.258 0.186 0.186 0.186 0.187

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 2029009. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate inglestiel dummies, random firm-level effects are uu#d in all
specifications. ‘Net hourly wage’ is the log of theerage hourly wage by job occupation in the fitlexports’ is
the log of the value of exports. ‘Offshoring’ isetliog of the value of imports of goods belongingthe same
industry as that of the importing firm (see Sectibfor details). Firm-level controls (size, TFPpital/labourand
domestic sales) are in logs.
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Table 6: Firm-level Wage Regressions by Wage BanggiRegime (All Workers)

Dependent variable

Net hourly wage

2005-2009 2005-2008
Firm wage agreement No No Yes No No Yes
Industry wage agreement No Yes - No Yes -
Exports 0.010*** 0.010***  0.015%*** 0.011%** 0.010*** 0.015***
(0.002) (0.001) (0.003) (0.002) (0.001) (0.003)
Offshoring -0.001 0.004%*** 0.002 -0.004*  0.003*** 0.003*
(0.002) (0.001) (0.002) (0.002) (0.001) (0.002)
TFP 0.021** 0.021***  0.024** | 0.023**  0.016***  0.017***
(0.010) (0.004) (0.005) (0.011) (0.004) (0.005)
Firm size -0.014** -0.010%*** -0.007 -0.016** -0.012%*** -0.009
(0.006) (0.004) (0.007) (0.008) (0.004) (0.007)
Capital/labour 0.022%* 0.012%** 0.009 0.022* 0.014%* 0.009
(0.011) (0.005) (0.008) (0.013) (0.005) (0.008)
Share of high-skilled
workers 0.498*** 0.381***  (0.413*** 0.503*** 0.425** 0.462***
(0.021) (0.013) (0.038) (0.024) (0.016) (0.059)
Unemployment rate 0.001 -0.000 -0.000 0.002 0.001 0.001
(0.001) (0.001) (0.001) (0.002) (0.001) (0.002)
Temporary contracts -0.041 -0.046*** -0.041 -0.028 -0.052*** -0.058**
(0.029) (0.012) (0.029) (0.031) (0.013) (0.025)
Domestic sales 0.026** 0.004 -0.004 0.027%** 0.005* -0.003
(0.012) (0.003) (0.004) (0.010) (0.003) (0.003)
Intercept 1.841*** 1.865*** 1.810*** 1.808*** 1.835*** 1.760* **
(0.044) (0.030) (0.065) (0.048) (0.032) (0.064)
Controls Yes Yes Yes Yes Yes Yes
v Yes Yes Yes Yes Yes Yes
Observations 3,509 14,683 5,077 2,726 12,181 4,138
Number of firms 2,556 6,124 1,293 1,964 5,586 1,260
R-Squared 0.625 0.604 0.736 0.622 0.617 0.749

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 20e%09 and 2005-2008. Robust standard errors asteckd at
the firm level and reported in brackets. Year aisdgregate industry-level dummies, random firneleffects are
included in all specifications. ‘Net hourly wage’ the log of the average hourly wage in the firBxgorts’ is the
log of the value of exports. ‘Offshoring’ is theglof the value of imports of goods belonging to $hene industry as
that of the importing firm (see Section 2 for disfai Firm-level controls (size, TFP, capital/labamrd domestic
sales) are in logs. The category ‘Firm-level wagesament’ is defined according to the frequencyirof-level
wage agreements for a given firm, ‘Yes’ correspaiodirms that agree on wages more than 20% ofsyeaer the
period 2002-2009, ‘No’ less than 20% of wage agre@siover the same period. The category ‘Industvellwage
agreement’ means that a firm is covered by an ingugage agreement in a given year.
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Table 7: Firm-level Wage Regressions by Bargaiftegime and by Occupation

Dependent variable

Net hourly wage

2005-2009 2005-2008
Firm wage agreement No No Yes No No Yes
Industry wage agreement No Yes - No Yes -
Blue-collar workers
Exports 0.004* 0.003***  0.011*** 0.005** 0.003** @11***
(0.002) (0.001) (0.003) (0.002) (0.001) (0.003)
Offshoring -0.003 -0.001 20.001 | -0.005**  -0.002* 0.000
(0.002) (0.001) (0.002) (0.002) (0.001) (0.002)
R-Squared 0.424 0.346 0.538 0.407 0.343 0.539
White-collar workers
Exports 0.006** 0.007*** 0.006* 0.009*** 0.006*** 0.008**
(0.003) (0.001) (0.003) (0.003) (0.002) (0.004)
Offshoring -0.004* -0.000 0.003 | -0.007***  -0.000 0.004*
(0.002) (0.001) (0.002) (0.002) (0.001) (0.002)
R-Squared 0.276 0.202 0.364 0.248 0.189 0.374
Technicians and supervisors
Exports 0.005* 0.002 0.007** 0.002 0.001 0.007**
(0.003) (0.002) (0.003) (0.003) (0.002) (0.003)
Offshoring 0.000  0.004***  0.003 0.000  0.004**  0.004*
(0.002) (0.001) (0.002) (0.003) (0.001) (0.002)
R-Squared 0.208 0.168 0.340 0.210 0.172 0.346
Executives
Exports 0.004 0.002 0.011**4 0.005 0.001 0.011***
(0.004) (0.002) (0.004) (0.004) (0.002) (0.004)
Offshoring 0.002 0.009%*  0.006** 0.001  0.009%**  0.007**
(0.003) (0.002) (0.003) (0.004) (0.002) (0.003)
R-Squared 0.192 0.161 0.317 0.195 0.167 0.330
Observations 3,509 14,683 5,077 2,726 12,181 4,138
Number of firms 2,556 6,124 1,293 1,964 5,586 1,260

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 20909 and 2005-2008. Robust standard errors astechd at
the firm level and reported in brackets. Year aisdghregate industry-level dummies, random firnelaffects and
firm-level control variables (TFP,...) are includedall specifications. ‘Net hourly wage’ is the lofjthe average
hourly wage in the firm. ‘Exports’ is the log ofetlvalue of exports. ‘Offshoring’ is the log of thelue of imports of
goods belonging to the same industry as that ofrtiperting firm (see Section 2 for details). Theegpry ‘Firm-

level wage agreement’ is defined according to tbguency of firm-level wage agreements for a gifirem, ‘Yes’

corresponds to firms that agree on wages more2& of years over the period 2002-2009, ‘No’ ldemnt20% of
wage agreements over the same period. The catd4gdustry-level wage agreement’ means that a fisncovered
by an industry-wage agreement in a given year.
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Figure 1: Average Wages by Percentiles of the BExguod Offshoring Distributions
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Notes: We report the average hourly wage in eusos dunction of percentiles of the export and aifsig
distribution. ‘Offshoring’ is defined as imports gbods belonging to the same industry as thateofrttporting firm
(see Section 2 for details). We use export anchoffag per employee to control for wage differendas to firm
size differences. We then compute percentiles efstmple distribution and calculate the averagelhhouage at
each percentile of the export and import distrifmsi. Period: 2005-2009.
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Figure 2: Average Wages by Percentiles of the Bxquod Offshoring Distributions by Occupation
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Notes: We report the average hourly wage in eusos dunction of percentiles of the export and aifféig
distribution. ‘Offshoring’ is defined as imports gbods belonging to the same industry as thateofittporting firm
(see Section 2 for details). We use export andchoffag per employee to control for wage differendes to firm
size differences. We then compute percentiles efséeimple distribution and calculate the averagelhhavage at
each percentile of the export and import distritmgi Period: 2005-2009.
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APPENDIX A. Breakdown of Wage Agreements

Table Al: Firm-level Agreements by Topic

Topic Percentage
Wages 70.03
Union rights 8.51
Sex discrimination 4.81
Employment 3.42
On-the-job training 2.40
Human resources management 2.09
Disabled workers 2.04
Labour conditions 1.97
Job classifications 1.76
Other topics 2.96

Notes: Statistics are calculated using the datafsall firm level agreements on the period 200D20Percentages

are calculated as the share of each topic in atleagents.
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Appendix B. Estimating Sample

Table B1: Firm-level Average Hourly Wage Regressi@rotal) — Different Samples

Dependent variable: hourly average wage

All observations Excluding observations below

Excl. 5" percentile  Excl. 1Dpercentile Excl. 2Dpercentile

(1) ) 3) (4)
OLS OLS-lV OLS OLS-IV OLS OLSIV OLS OLS-IV

0.005** 0.008*** 0.007*** 0.010*** 0.008*** 0.012** 0.011** 0.018***

Exports (0.001) (0.001) (0.001)  (0.001)  (0.001)  (0.001) 0Q1)  (0.002)

_ 0.002***  0.004*** 0.003*** 0.004*** 0.002*** 0.004*** 0.003** (0.004***
Offshoring (0.000)  (0.001)  (0.001)  (0.001) (0.001) (0.001) O@L)  (0.001)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 25,742 25,742 23,269 23,269 21,055 21,055 17,289 ,2897
Number of firms 8,824 8,824 8,123 8,123 7,364 7,364 6,054 6,054
R-squared 0.631 0.632 0.632 0.632 0.633 0.633 0.644.644

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 20#D09. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate ingilesbel dummies, random firm-level effects and fikewel
control variables (TFP,...) are included in all sfieations. ‘Net hourly wage’ is the log of the asge hourly wage
in the firm. ‘Exports’ is the log of the value okports. ‘Offshoring’ is the log of the value of imts of goods
belonging to the same industry as that of the itipgfirm (see Section 2 for details). The four gdes considered
are constructed according to a different samplecsein criterion. For every firm*year we computee thatio of
exports to total sales (‘export intensity’) and tla¢io of offshoring to total sales (‘offshoringtémsity’). We then
build four different samples: (1) we keep all olvs¢ions (firm*year) with positive exports and impsr(2) we
exclude observations below th& percentiles of both distributions of ratios; (33 exclude observations below the
10" percentiles and (4) we exclude observations bée2d' percentiles.
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Figure B2: Frequency of Trade Activities (1996-2009% of total years)
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Notes: Each observation is a firm. The sample st&igif all firms observed over the period 1996-2@04 for
which we have balance-sheet information (BRN datp $Ve compute the ‘frequency of exports’ as theber of
years a given firm reports positive exports dividgdthe total number of years this firm is obseriredur data set.
Similar calculations are made for offshoring. ‘Oifsing’ is defined as imports of goods belongingthe same
industry as that of the importing firm (see Sectdrfor details). The figure reports the distributiof those
frequencies in our data. For instance, a littleertban 60% of firms never export over our samplgpe
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Table B3: Variance Decomposition of Exports, Offgsigband Wages

1996-2009 2005-2009 2002-2009 2005-2009
I\/arlance of Exports Offshoring Exports Offshoring Average Average
0g... hourly wage hourly wage
Total 5.41 6.27 4.64 5.38 0.05 0.04
Between 4.80 4.84 4.49 4.98 0.04 0.04
Within 0.61 1.44 0.15 0.40 0.01 0.00
Nr obs. 67,576 67,576 23,274 23,274 44,206 23,274

Notes: The sample consists of the 8,123 firms inestimating sample. For some variables, we are @bhave
information for a longer period 1996-2009 for traated 2002-2009 for the average hourly wage atithe [Evel.

‘hourly wage’ is the log of the average hourly wagethe firm. ‘Exports’ is the log of the value eports.
‘Offshoring’ is the log of the value of imports gbods belonging to the same industry as that ofntiperting firm

(see Section 2 for details). We compute a decortipnsdf the variance of trade and wages for theopeR005-
2009 (our estimating period) and for the longeriguerWe report the total variance of the variabtbg, variance
due to differences between firms (‘between’) anel ¥hriance due to differences over time within shene firm
(‘within’).
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Appendix C. Robustness of the Instrumentation Straggy

Table C1: Stability Over Time of the set of Produartd Countries (1996-2009)

Exports Offshoring
Mean Median Mean Median

Share of trade....

Top 1 product 0.69 0.71 0.81 0.90
Top 2 products 0.83 0.89 0.90 0.98
Top 1 country 0.52 0.46 0.76 0.81
Top 2 countries 0.67 0.66 0.88 0.93
Top 1 product*country pair 0.36 0.43 0.68 0.68
Top 2 product*country pairs 0.57 0.55 0.80 0.86
Number of product changes ....

Top 1 product 1.7 1 14 1
Top 2 products 4.1 4 2.1 2
Top 1 country 24 2 1.8 2
Top 2 countries 4.1 4 2.9 3
Top 1 product*country pair 3.8 3 2.7 2
Top 2 product*country pairs 6.9 6 4.7 4

Notes: The sample consists of the 8,123 firms ofestimating sample. Using customs data set opehied 1996-
2009, we select for each firm in a given year tl@nnor the two main traded products. For that, se the ratio of
exports (resp. offshoring) of a product on totapants (resp. offshoring) of the firm in a given yest a very
disaggregate level (HS6) over the period 1996-2008.calculate the average share of those produntsi@ total
exports (offshoring) of a given firm and how maiyes the major product (or top 2 products) is medifn a firm
(on average over the period). We run the same sisafgr countries of destination and origin and tloe pairs

product*country. ‘Offshoring’ is defined as imporggoods belonging to the same industry as th#te@fmporting
firm (see Section 2 for details).
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Table C2: Frequency of the Set of Products and @msof Origin/Destination (1996-2004)

1% quartile Median % quartile

Exports

Nr of firms with the same main product*country pair 3.8 10.8 25.7
Nr of firms with the same Top 2 product*countryngai 1.0 1.8 3.9
Offshoring

Nr of firms with the same main product*country pair 5.65 13.0 32.9
Nr of firms with the same Top 2 product*countryrgai 1.0 2.7 5.9

Notes: The sample consists of the 8,123 firms inestimating sample. Using customs data set opéhed 1996-
2009, we select for every firm the main pair of my*product (using the ratio of exports/offshoritggcountryc of
productp on total exports/ offshoring) and we compute thenber of firms exporting or importing the same main
product*country pair as main (or top 2 main) pradccuntry pair. For each year on the period 19964£0nre
calculate the 3 quatrtiles of the distribution ahe table reports the mean of those statistics theesample period.

‘Offshoring’ is defined as imports of goods belamgito the same industry as that of the importing fisee Section
2 for details).
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Table C3: First-stage IV Regressions - excludingn@hGermany and the United States
Excluding China, Germany and the US

Exports Offshoring
*kk *
World demand (exports) O'(%_AE)ZS?) 0('(?_ 2?5)
: 0.045 0.250%***
World supply (imports) (0.028) (0.056)
Controls Yes Yes
Observations 21,696 21,696
Number of firms 7,574 7,574
Overall R-squared 0.232 0.232

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Period005-2009. Robust standard errors are clusteardedirm level
and reported in brackets. Firm-level control valeab year dummies and firm fixed-effects are inelidn all

specifications. ‘Exports’ is the log of the valukexports. ‘Offshoring’ is the log of the value mfiports of goods
belonging to the same industry as that of the immpgrfirm (see Section 2 for details). Product sisaentering
world demand and world supply are calculated at theerall sample (1996-2004) firm value. The saenpbnsists
of firms of our estimating sample but for each fime exclude from their exports/imports trade flolw&rom

China, Germany and the US and recalculate expaodsiraports and the instrumental variables for firimsour

estimating sample.

42



Table C4: First-stage IV Regressions — Exchange®at

Non-euro countries All countries
Exports Offshoring Exports Offshoring
0.113*** 0.095* 0.099*** 0.084*
World demand (exports) (0.035) (0.056) (0.032) (0.046)
0.059** 0.068 0.111%** 0.196***
World supply (imports) (0.027) (0.052) (0.029) (0.053)
0.890*** 0.162 0.474* -0.666**
Exchange rate (exports) (0.165) (0.256) (0.246) (0.331)
Exchange rate (imports) -0.299** 0.669*** -0.130 0.498*
(0.126) (0.209) (0.164) (0.300)
Controls Yes Yes Yes Yes
Observations 16,254 16,254 23,234 23,234
Number of firms 5,960 5,960 8,100 8,100
Overall R-squared 0.101 0.046 0.115 0.056

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Period005-2009. Robust standard errors are clusteardedirm level
and reported in brackets. Firm-level control valeab year dummies and firm fixed-effects are inelidn all
specifications. ‘Exports’ is the log of the valukexports. ‘Offshoring’ is the log of the value imfiports of goods
belonging to the same industry as that of the immpgrfirm (see Section 2 for details). Product sisaentering
world demand and world supply, Exchange rate (egpaind Exchange rate (imports) are calculateteit overall
sample (1996-2004) firm value. The sample ‘all dder’ consists of our estimating sample (columrand 2) and
we build the sample ‘Non-euro countries’ by recklting for all firms values of exports and impoead of
instruments excluding trade with euro area cousfffiems trading only with euro area countries exeluded).
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Table C5: First-stage IV Regressions — Market Share

Excluding observations for which the export/impodrket share is larger than...
10% 15% 20%

Exports Offshoring Exports Offshoring Exports Oibsing

World demand 0.109* 0.092 0.104** 0.053 0.079* 0.027
(exports) (0.057) (0.067) (0.048) (0.050) (0.044) (0.049)
World supply  0.093** 0.135* 0.101** 0.132** 0.161*** 0.181***
(imports) (0.044) (0.077) (0.043) (0.064) (0.041) (0.065)
Controls Yes Yes Yes Yes Yes Yes
Observations 17,299 17,299 19,777 19,777 21,055 0531,
Number of firms 6,237 6,237 7,004 7,004 7,389 7,389
Overall R-squared 0.459 0.459 0.495 0.495 0.500 000.5

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Period005-2009. Robust standard errors are clustartdedirm level

and reported in brackets. Firm-level control vaeab year dummies and firm fixed-effects are ineldidn all

specifications. ‘Exports’ is the log of the valukexports. ‘Offshoring’ is the log of the value imfiports of goods
belonging to the same industry as that of the immpgrfirm (see Section 2 for details). Product sisaentering
world demand and world supply, are calculated air thverall sample (1996-2004) firm value. The skngonsists
of firms of our estimating sample but we drop prdeountry observations for which the French exjpoport

market share is less than a given percentage. [Colage the average market share of France in eaahtry-

product pair, we use the BACI data and define theket share as the percentage of imports by coerdfyproduct
p that have France as origin (same calculation fqogs). Then, for each firm we drop observationsdpct-

country-year for which the export/import marketghi larger than a given percentage and, recaécebgports and
imports and the instrumental variables.
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Appendix D. Robustness — Wage equation

Table D1: Firm-level Average Hourly Wage Regressi@kll Workers, 2005-2008)

Net hourly wage

Dependent variable (1) (2) (3) (4)
Exports 0.014%** 0.021*** 0.007*** 0.010***
(0.001) (0.001) (0.001) (0.001)
Offshoring 0.006*** 0.012%** 0.003*** 0.003**
(0.001) (0.001) (0.001) (0.001)
TFP 0.021*** 0.020***
(0.003) (0.003)
Firm size -0.004 -0.010***
(0.003) (0.003)
Capital/labour 0.014*** 0.015%**
(0.004) (0.004)
Share of high-skilled
workers 0.425%*** 0.423***
(0.014) (0.014)
Unemployment rate 0.001 0.001
(0.001) (0.001)
Temporary contracts -0.040*** -0.040%***
(0.011) (0.011)
Domestic sales 0.004* 0.003
(0.002) (0.002)
Intercept 2.510%** 2.344%xx 1.815%*** 1.794%**
(0.028) (0.027) (0.025) (0.025)
Controls No No Yes Yes
v No Yes No Yes
Observations 19,045 19,045 19,045 19,045
Number of firms 7,479 7,479 7,479 7,479
R-squared 0.350 0.363 0.641 0.641

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 20#D08. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate inghlestiel dummies, random firm-level effects are uu#d in all
specifications. ‘Net hourly wage’ is the log of theerage hourly wage in the firm. ‘Exports’ is fbg of the value
of exports. ‘Offshoring’ is the log of the value imiports of goods belonging to the same industryhas of the
importing firm (see Section 2 for details). Firnvdé controls (size, TFP, capital/laboand domestic sales) are in
logs.
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Table D2: Firm-level Average Hourly Wage Regressi@@il workers) (2005-2009) — Total Imports

Dependent variable Net hourly wage
1) (2 3) (4)
E 0.012%** 0.020*** 0.006*** 0.010***
xports (0.001) (0.001) (0.001) (0.001)
Imports 0.010*** 0.014*** 0.004*** 0.003**
(0.001) (0.001) (0.001) (0.001)
TFP 0.024%+ 0.023%+
(0.003) (0.003)
Firm size -0.003 -0.008***
(0.003) (0.003)
Capital/labour 0.013*** 0.013***
(0.003) (0.003)
Share of high-skilled
e O 0.381%* 0.379%%
(0.011) (0.011)
Unemployment rate -0.000 -0.000
(0.001) (0.001)
Temporary contracts -0.035™* -0.035+**
(0.010) (0.010)
D i | 0.003 0.003
omestic sales (0.002) (0.002)
Int t 2.471% 2.320%** 1.851*** 1.831***
ntercep (0.024) (0.024) (0.024) (0.024)
Controls No No Yes Yes
v No Yes No Yes
Observations 23,269 23,269 23,269 23,269
Number of firms 8,123 8,123 8,123 8,123
R-squared 0.353 0.362 0.632 0.632

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 2029009. Robust standard errors are clustered dirthdevel and
reported in brackets. Year dummies and firm randdiects are included in all specifications. ‘NeuHyg wage’ is
the log of the average hourly wage in the firm.pB)s’ is the log of the value of exports. ‘Impoitsthe log of the
value of imports. Firm-level controls (size, TFBpital/labourand domestic sales) are in logs.
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Table D3: Firm-level Wage Regressions (by Occupa2005-2008)

Dependent
variable Ln (net hourly wage)
Blue collar White-collar Technicians Executives
OLS OLS-IV OLS OLS-IV OLS OLS-IV OLS OLS-IV
Exports 0.003*** 0.004*** 0.005*** 0.007*** 0.001 0.001  0.05*** 0.004*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  0OQ®) (0.002)
Offshoring 0.000 -0.001 0.000 0.000 0.003***  0.004*%.004***  0.008***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  0O(Q) (0.001)
TFP 0.015*** 0.015*** 0.006 0.005 0.024***  0.024*** 0.031***  0.030***
(0.003) (0.003) (0.005) (0.005) (0.005) (0.005)  0O(B) (0.006)
Firm size 0.023*** 0.022*** 0.021*** 0.019*** -0.008**  -0.008** 0.010** 0.009*
(0.003) (0.003) (0.003) (0.003) (0.003) (0.004)  O(®) (0.005)
Capital
0.0171*** 0.011%** 0.016*** 0.016**  0.015*** 0.015***  -0.003 -0.003
/labour (0.004) (0.004) (0.005) (0.005) (0.005) (0.005)  0(T) (0.007)
Share of
high-skilled ~ 0.068"*  0.068*** 0.009 0.008  -0.093*** -0.094*** -0.040**  -0.043**
workers (0.010) (0.010) (0.012) (0.012) (0.013) (0.013)  O1®) (0.016)
Unemp. rate 0.000 0.000 0.000 0.000 -0.001 -0.001  0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  o(Q) (0.001)
Temporary g o470 0,047 -0.084%* -0.085%* -0.077%* -0.077** -0.049**  -0.050**
contracts (0.011) (0.011) (0.014) (0.014) (0.015) (0.015)  0@1L) (0.021)
Domestic 0.003 0.003 0.003 0.003 0.005 0.004 0.010** 0.009**
sales (0.002) (0.002) (0.004) (0.004) (0.003) (0.003)  OQ@) (0.004)
Int t 1.948*** 1.946%** 2.116%** 2.106*** 2.397*%*  2.393*** 2.708*** 2.703***
ntercep (0.025) (0.025) (0.027) (0.027) (0.035) (0.035)  089) (0.040)
v No Yes No Yes No Yes No Yes
Observations 19 045 19,045 19,045 19,045 19,045 19,045 19,045 0459
Number of
firms 7,479 7,479 7,479 7,479 7,479 7,479 7,479 79,4
R-squared 0.414 0.414 0.246 0.247 0.186 0.186 0.189 0.189

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 202008. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate inglestiel dummies, random firm-level effects are uu#d in all
specifications. ‘Net hourly wage’ is the log of theerage hourly wage by job occupation in the fitlexports’ is
the log of the value of exports. ‘Offshoring’ isetliog of the value of imports of goods belongingthe same
industry as that of the importing firm (see Sectbfor details). Firm-level controls (size, TFPpital/labourand

domestic sales) are in logs.
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Table D4:

Firm-level Wage Regressions (by Occupatf@005-2009) — Total Imports

Dependent
variable Net hourly wage
Blue collar White-collar Technicians Executives
OLS OLS-IV OLS OLS-IV OLS OLS-IV OLS OLS-IV
Exports 0.004**  0.005***  0.004*** 0.006***  0.002* 0.003* 0003* 0.002
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  0O(®) (0.002)
Imports -0.001  -0.003** 0.002 0.001  0.004**  0.003**  0.008* 0.012***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.002)  0O(R) (0.002)
TFEP 0.021**  0.022**  0.011**  0.011*  0.029*** 0.029**  0.031***  (.030***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)  0O(®) (0.005)
Firm size 0.020**  0.020***  0.020** 0.018** -0.008**  -0.008* 0.012**  0.011**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)  O(&) (0.004)
Capital/labour 0.009**  0.009**  0.016%** 0.016**  0.012**  0.012** 0.002 -0.002
(0.004) (0.004) (0.005) (0.005) (0.005) (0.005)  0O(F) (0.007)
Share of high- g gog*+ 0.020%*  -0.007 -0.008  -0.118%* -0.118** -0.051** -0.052%
skilled workers  (0.009) (0.009) (0.010) (0.010) (0.012) (0.012) 0@ (0.014)
Unemp. rate  “0:002* -0.002***  -0.000 -0.000 -0.001 -0.001 @0 0.001
P- (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)  0(1) (0.001)
Temporary — -0.049*** -0.048** -0.072** -0.072*** -0.077*** -0.077** -0.037*  -0.038*
contracts (0.011) (0.011) (0.014) (0.014) (0.015) (0.015)  0gm) (0.020)
_ 0.004*  0.005** 0.001 0.001 0.003 0.003 0.008* 0.007
Domestic sales  (0.002) (0.002) (0.004) (0.004) (0.003) (0.003)  O(&) (0.004)
1.991%*  1.0999%*  2.139%* 2 131%* 2355k 2 35Fk* D GE3E D GHOr
Intercept (0.024) (0.024) (0.026) (0.026) (0.032) (0.033)  08W) (0.040)
v No Yes No Yes No Yes No Yes
Observations 23,269 23,269 23,269 23,269 23,269 23,269 23,269 2693
Nr of firms 8,123 8,123 8,123 8,123 8,123 8,123 28,1 8,123
R-squared 0.416 0.416 0.258 0.258 0.185 0.185 0.187 0.188

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 20#D09. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate inglestiel dummies, random firm-level effects are uu#d in all
specifications. ‘Net hourly wage’ is the log of theerage hourly wage by occupation in the firm.péots’ is the
log of the value of exports. ‘Imports’ is the lofjtbe value of imports. Firm-level controls (sidd;P, capital/labour
and domestic sales) are in logs.
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Table D5: Firm-level Wage Regressions by Bargairitegime and by Occupation (2005-2009) —

Total Imports

Firm wage agreement No No Yes
Industry wage agreement No Yes -
Total
Exports 0.010*** 0.010*** 0.016***
(0.002) (0.001) (0.003)
Imports -0.001 0.004** -0.002
(0.003) (0.001) (0.003)
R-Squared 0.625 0.604 0.735
Blue-collar workers
Exports 0.005** 0.004*** 0.011***
(0.002) (0.001) (0.003)
Imports -0.005** -0.004** -0.002
(0.003) (0.001) (0.004)
R-Squared 0.424 0.346 0.538
White-collar workers
Exports 0.007*** 0.006*** 0.005
(0.003) (0.001) (0.004)
Imports -0.006** 0.002 0.006*
(0.003) (0.002) (0.004)
R-Squared 0.276 0.202 0.365
Technicians and supervisors
Exports 0.005 0.002 0.009***
(0.003) (0.002) (0.003)
Imports 0.001 0.002 -0.001
(0.003) (0.002) (0.004)
R-Squared 0.208 0.167 0.338
Executives
Exports 0.004 -0.000 0.012%**
(0.004) (0.002) (0.004)
Imports 0.003 0.015%* 0.003
(0.005) (0.002) (0.004)
R-Squared 0.192 0.163 0.315
Observations 3,509 14,683 5,077
Number of firms 2,556 6,124 1,293

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 2029009. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate ingilestel dummies, random firm-level effects and fikewel

controls are included in all specifications. ‘Netuhly wage’ is the log of the average hourly wageobcupation in
the firm. ‘Exports’ is the log of the value of exgm ‘Imports’ is the log of the value of importBhe category
‘Firm-level wage agreement’ is defined accordinghe frequency of firm-level wage agreements fgiven firm,

‘Yes'’ corresponds to firms that agree on wages nitwae 20% of years over the period 2002-2009, ‘es than
20% of wage agreements over the same period. Tiegarg ‘Industry-level wage agreement’ means thétna is

covered by an industry-wage agreement in a givan.ye
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Table D6: Firm-level Average Hourly Wage Regressidny Bargaining Regime and Occupation

Dependent variable Net hourly wage

Existence of an Agreement Agreement on topics other
agreement on wages than wages
No Yes No Yes No Yes
Blue-collar workers
Export 0.003**  0.010%*  0.003**  0.011%*  0.004*** 0.009**
Xports (0.001) (0.003) (0.001) (0.003) (0.001) (0.004)
Offshoring -0.002** -0.001 -0.001 -0.001 -0.001* 0.001
(0.001) (0.002) (0.001) (0.002) (0.001) (0.003)
R-squared 0.587 0.731 0.598 0.736 0.597 0.743
White-collar workers
E t 0.006*** 0.006° 0.006*** 0.006° 0.007*** 0.00:
Xports (0.001) (0.003) (0.001) (0.003) (0.001) (0.004)

. -0.001 0.002 -0.001 0.003 -0.000 0.002
Offshoring (0.001) (0.002) (0.001) (0.002) (0.001) (0.003)
R-squared 0.194 0.359 0.206 0.364 0.214 0.362
Technicians and engineers

0.00: 0.006** 0.00z 0.007** 0.00z 0.00¢
Exports (0.001 (0.003 (0.001 (0.003 (0.001 (0.004
Offshoring 0.004*** 0.003 0.004*** 0.003 0.004*** 0.006***
(0.001) (0.002) (0.001) (0.002) (0.001) (0.002)
R-squared 0.157 0.336 0.162 0.340 0.166 0.396
Executives
EXDOIS 0.00: 0.0171*** 0.00: 0.0171*** 0.00¢ 0.009**
P (0.002 (0.003 (0.002 (0.004 (0.002 (0.004
Offshoring 0.007**  0.006**  0.008***  0.006**  0.007*** 0.007**
(0.002) (0.003) (0.001) (0.003) (0.001) (0.003)
R-squared 0.148 0.308 0.155 0.317 0.156 0.337
Observations 17,479 5,790 18,192 5,077 19,371 3,898
Number of firms 6,624 1,499 6,830 1,293 7,107 1,016

Notes: *** p<0.01, ** p<0.05, * p<0.1; Period: 20#D09. Robust standard errors are clustered dirthdevel and
reported in brackets. Year and disaggregate inghlsstel dummies, random firm-level effects and fikewel
control variables (TFP,...) are included in all sfieations. ‘Net hourly wage’ is the log of the asge hourly wage
by occupation in the firm. ‘Exports’ is the log thie value of exports. ‘Offshoring’ is the log okthalue of imports
of goods belonging to the same industry as thahefimporting firm (see Section 2 for details). Tdastence of
agreements variable is defined as a dummy varidpal to one if a firm frequently signs agreememtsny topic
(wages + other topics) (columns 1 and 2). Columas@4 compare firms that frequently agree on wagesfirms
that do not frequently agree on wages (our basediselt). Columns 5 and 6 compare firms that fretyeagree on
other topics than wages and firms that do not ®eatjy agree on other topics.
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