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Abstract

We use firm-level survey data from 25 EU counttiesinalyse how firms adjust their labour costs
(employment, wages and hours) in response to sh¢kslevelop a theoretical model to understand
how firms choose between different ways to adjueirtlabour costs. The basic intuition is that 8rm
choose the cheapest way to adjust labour costse@pirical findings are in line with the theoretica
model and show that the pattern of adjustment ismuxh affected by the type of the shock (demand
shock, access-to-finance shock, ‘availability gblies’ shock), but differs according to the dirent

of the shock (positive or negative), its size ardsistence. In 2010-13, firms responding to negativ
shocks were most likely to reduce employment, thaurly wages and then hours worked, regardless
of the source of the shock. Results for the 2008€¥80d indicate that the ranking might changerdyri
deep recession as the likelihood of wage cuts @s&® In response to positive shocks in 2010418sfi
were more likely to increase wages, followed byréases in employment and then hours worked
suggesting an asymmetric reaction to positive aegdative shocks. Finally, we show that strict
employment protection legislation and high cengedlon or coordination of wage bargaining make it
less likely that firms reduce wages when facingatieg shocks.
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Non-technical summary

This paper assesses how European firms respondee économic and financial crisis. We study how
firms adjusted their employment, wages and houresponse to shocks that they experiendée use
data from a survey conducted in 2014-2015 by thg@\lzynamics Network (WDN) of the European
System of Central Banks. The survey collected Eetainformation from about 25,000 firms in
different sectors and size classes in 25 EU casithi covers both the early phase of the cri$9982
2009)and the ensuing sovereign debt crisis (2010-20IBwing us to compare firm responses to
shocks over time.

We develop a theoretical model to help us undedstianv firms might choose between different ways
to adjust their labour costs. The basic intuitiothie model is that, in response to shocks affg¢tigir
activity, firms choose the cheapest way to adjablir costs: hourly wages, employment or hours
worked. In other words, the margin of adjustmefgcied will depend on its cost of adjustment. is th
model, the optimisation problem is the same, wreatthe type of the shock. However, the model allows
firms to adjust differently to positive and negatshocks.

Our empirical findings are in line with the thedcat model. The estimated regression results shatv t
the pattern of adjustment is not much affectednaytype of shock (demand shock, access-to-finance
shock, ‘availability of supplies’ shock), but diffeaccording to the direction of the shock (positiv
negative), its size and persistence. We find tltmttost common response to a shock is “no adjustmen
in terms of labour costs, except for demand shocks.

In 2010-13, firms responding teegative shockaere most likely to reduce employment, then hourly
wages and then hours worked, regardless of thesadrthe shock. In our analytical framework, the
pattern of responses to negative shocks also sisghesthe costs of adjusting employment downwards
are smaller than the costs of downwards adjustmermsgher wages or hours, irrespective of the type
of shock. This implies that the fixed costs of eoyphent, which effectively act as a cost of reducing
hours, were large enough relative to firing coststhat firms found it cheaper to lay off workednart

to reduce their hours. Similarly, the costs of @dg wages (on employee morale and on effort) were
large enough relative to firing costs, so that §irfound it cheaper to lay off workers than to reduc
their wages.

In response tgositive shocksfirms were more likely to increase wages, followy increases in
employment and then hours worked. These resultgestican asymmetric reaction to positive and
negative shocks, which is in line with our thearatimodel. Downward nominal wage rigidity (DNWR)
results from the costs associated with cutting wagéich are not relevant for wage increases. In
addition, firms that respond to positive shocksslgnificantly increasing their production will like
need to increase their labour input. Our findingply that the likelihood of increasing employment
was higher than that of increasing hours worked.t@eoretical model suggests that this reflect$scos
of overtime work exceeding the costs of hiring &ddal workers.



The comparison between 2008-2009 and 2010-201@aitable only for seven countries (Bulgaria,
Estonia, Germany, Ireland, Latvia, Lithuania, Lukemrg and Poland This comparison reveals a
mixed picture with slightly more than half of thdjastments differing between the two sub-periods.
Typically, in response to negative shocks the magkif adjustments was “wages-employment-hours”
in 2008-2009 but switched to “employment-wages-gBdur 2010-2013. Most of the countries with
data for the two periods experienced deep recessid?008-2009 and economic growth in 2010-2013.
In normal times, firms experiencing a negative gheere more likely to adjust employment than
wages, but during a deep recession this rankingrsed. These findings are in line with earlier
empirical studies, which found that nominal wagesltto be rigid downwards, but that this can change
in deep recessions.

We also compare how firms respond to negative shackdifferent institutional settings. Strict
employment protection legislation and high cengedlon or coordination of wage bargaining make it
less likely that firms reduce wages when facingatieg shocks. This pattern is present for all tieecks
we consider.

We also consider the difference between adjustampewages and bonuses and between adjusting
permanent and temporary employment. Both base vaagkbonuses are less likely to react to negative
than to positive demand shocks. In the case ofilages, this reflects downward nominal wage rigidit
and has been widely discussed in the literatureuBes are also more rigid downward than upward.
Regarding adjustment of employment, the responsedative and positive demand shocks appears
rather symmetrical. Thus there is no evidencettimtcosts of reducing employment (firing cost plus
potential cost of later rehiring and retraining kems) differ significantly from the costs of incesag
employment (hiring and training costs).



Résume non-technique

Ce document évalue la réaction des entreprisepéenoes face a la crise économique et financiére.
Nous étudions la fagon avec laquelle les entrepose ajusté leur emploi, leurs salaires et leatsés

de travail en fonction des chocs qu'elles ont siNbigis utilisons les données d'une enquéte menée en
2014-2015 par le « Wage Dynamics Network (WDN) »Systéme européen des banques centrales.
L'enquéte a permis de recueillir des informatioésidlées sur environ 25 000 entreprises de difiére
secteurs et tailles dans 25 pays de I'UE. Elle moava fois la phase initiale de la crise (20089)0et

la crise de la dette souveraine qui s'ensuivit (2213), ce qui nous permet de comparer les réectio
des entreprises aux chocs a travers le temps.

Nous élaborons un modéle théorique pour nous a&deomprendre la maniere avec laquelle les
entreprises peuvent choisir entre différentes fagbajuster leurs colts de main-d'ceuvre. L'intnitio
de base du modele est qu'en réponse aux chocsaafféeur activité, les entreprises choisissent la
maniere la plus économique pour ajuster les caildsigux: les salaires horaires, I'emploi ou lesrke
prestées. En d'autres termes, la marge d’'ajustechergie dépendra des codts qu’elle implique. Dans
ce modéle, le probleme d'optimisation est le méua que soit le type de choc. Toutefois, le modele
permet aux entreprises de réagir differemment &og< positifs et négatifs.

Nos résultats empiriques sont conformes au motélerifjue. Les résultats des régressions estimées
montrent que la structure de I'ajustement n'estopasicoup influencée par le type de choc (choc de
demande, choc d'accés au financement, choc dednilslité de fournitures "), mais différe en foloct

de la direction du choc (positive ou négative), ampleur et sa persistance. Nous constatons que la
réaction la plus courante a un choc est I'absefagjasement en termes de colts de main-d'ceuvre, a
I'exception de chocs de demande.

En 2010-2013, les entreprises qui ont souffertatexs négatifs étaient plus susceptibles de réduire
I'emploi, puis les salaires horaires, puis les égprestées, quelle que soit la source du choce i
concerne notre cadre analytique, le profil destigas aux chocs négatifs suggére que les colts
d'ajustement a la baisse de I'emploi sont infésiaux codts d'ajustement a la baisse des salairdsso
heures, quel que soit le type de choc. Cela segyqgiiie les codts fixes de I'emploi, qui représerdent
colts de réduction du nombre d'heures de travaibré suffisamment élevés par rapport aux codts de
licenciement, de sorte que les entreprises troovaig'il était moins colteux de licencier des
travailleurs que de réduire leurs heures. De méae00ts de la réduction des salaires (sur lelrsbra
I'effort des employés) étaient suffisamment élgaasrapport aux codts de licenciement, de sorte que
les entreprises trouvaient moins onéreux de liegrnes travailleurs que de réduire leurs salaires.

En réaction a des chocs positifs, les entreprisgsrd davantage susceptibles d'augmenter leseslai
puis I'emploi et finalement les heures prestées. r€sultats suggérent une réaction asymetrique aux
chocs positifs et négatifse qui est conforme a notre modele théorique. g@ité a la baisse des
salaires nominaux résulte des codts associésealgtion des salaires. En revanche, ces coltsme so
pas pertinents pour les augmentations de salair@ule, les entreprises qui réagissent a des chocs
positifs en augmentant sensiblement leur produatievront probablement augmenter leur facteur



travail. Nos résultats laissent entendre que laairiité d'accroitre I'emploi était plus élevée gatte
d'augmenter les heures prestées. Notre modéledhémuggere que ce résultat provient des codts des
heures supplémentaires excédant les codts d'emddedhnavailleurs supplémentaires.

La comparaison entre 2008-2009 et 2010-2013 nissonible que pour sept pays (Allemagne,
Bulgarie, Estonie, Irlande, Lettonie, Lituanie, leaimbourg et Pologne). Cette comparaison montre un
tableau mitigé, avec un peu plus de la moitié flestements ayant varié entre les deux sous-périodes
Généralement, en réponse a des chocs négatifastement du recours aux ajustements a été "salaire
emplois-heures" en 2008-2009 mais est passé adesglaires-heures” en 2010-2013. La plupart des
pays pour lesquels des données pour les deux périsgiht disponibles ont connu de profondes
récessions en 2008-2009 et des expansions en 2AB0En temps normal, les entreprises ayant subi
un choc négatif étaient plus susceptibles d'ajlistaploi que les salaires, mais en période desséoe
profonde, ce classement s'est inversé. Ces résuitat en accord avec ceux d'études empiriques
antérieures, qui ont montré que les salaires naminat tendance a étre rigides a la baisse, mas qu
cette rigidité s’atténue en cas de récessions pdefa

Nous comparons également la fagon avec laquellerigsprises réagissent aux chocs négatifs dans
différents contextes institutionnels. Une |égislatstricte en matiére de protection de I'empl&a &irte
centralisation ou coordination des négociationsriedes rendent moins probable la réduction des
salaires par les entreprises lorsque ces derrseresonfrontées a des chocs négatifs. Cette teadan
est présente pour tous les chocs que nous conssléro

Nous examinons également la différence entre tegusnt tant des salaires de base que des primes et
I'ajustement tant de I'emploi permanent que temoréant les salaires de base que les primes sont
moins susceptibles de réagir aux chocs négatitsugthocs positifs de demande. Dans le cas des
salaires de base, ce résultat refléte la rigidiédmisse des salaires nominaux et a été largedistté

dans la littérature. Les primes sont égalementniides a la baisse qu'a la hausse. En ce quecoac
I'ajustement de I'empiloi, les chocs de demanderigue durée conduisent a davantage d'ajustement de
I'emploi permanent que de I'emploi temporaire. &g concerne l'ajustement de I'emploi, la réactio
aux chocs négatifs et positifs de demande sembtétdymétrique. Il n'y a donc pas d'indication que
les colts de réduction de I'emploi (colt de licemgint et colt potentiel de réembauche et de
requalification ultérieure des travailleurs) difét sensiblement des codts liés a l'augmentation de
I'emploi (colts d'embauche et de formation).



1. Introduction

The Great Recession that followed the financiadisrof 2007-2008 resulted in a large fall in output
and a rise in unemployment across Europe. The gubseexperiences of different countries in terms
of wages, hours and employment adjustment differgaificantly, as some countries saw a recovery
in economic growth, while other countries contintedee stagnant, or even declining, output.

The aim of this paper is to assess how Europears fiesponded to the financial and economic crisis.
More specifically, we study how firms adjusted trenployment, wages and hours worked in response
to shocks that they experienced. Our central hygsighs that firms follow a ‘hierarchy’ of strategi
using easier and less costly adjustment mechariishs his is, for example, more likely if firmsglge

the shock to be temporary or not very sizeableti@rother hand, firms are expected to resort taamor
costly adjustment mechanisms (such as cutting pegntastaff or cutting wages) if the shock is large
and/or expected to be persistent. The adjustmeytafsa differ across types of shock. For example, a
demand-related shock may result in a differentstdjent than a supply-related shock. Also, we might
expect some strategies to be complementary andsdthee substitutes.

We contribute to the literature along several disn@ms. First, we consider both the early phaséef t
crisis (2008-2009)and the ensuing sovereign debt crisis (2010-28l@)ing us to compare the firms’
responses to shocks over time. Second, we cortbieer types of shocks — demand, access to finance
and availability of supplies. In addition, we compdhe responses to moderate and strong shocks,
persistent and temporary shocks, as well as pesitid negative shocks. Third, we analyse how labour
market institutions influenced the adjustment ohg facing different shocks.

We develop a theoretical model to help us undedstanv firms might choose between different ways
to adjust their labour costs. The basic intuitiothie model is that, in response to shocks affg¢tigir
activity, firms choose the cheapest way to adjabolir costs: hourly wages, employment or hours
worked. In other words, the margin of adjustmemécted will depend on its cost. In this model, the
optimisation problem is the same, whatever the tfibe shock. However, the model allows firms to
adjust differently to positive and negative shocks.

To analyse firms’ responses to shocks, we usefdataa survey conducted in 2014-15 by the Wage
Dynamics Network (WDN) of the European System ohtCd Banks (ESCB). The survey collected
detailed information from about 25,000 firms infdient sectors and size classes in 25 EU countries.

Our empirical findings are in line with the theacat model and show that the pattern of adjustrigent
not much affected by the type of shock (demand lshaccess-to-finance shock, ‘availability of
supplies’ shock), but differs according to the dir@en of the shock (positive or negative), its sirel
persistence. We find that the most common resptanaeshock is “no adjustment” in terms of labour
costs, except for demand shocks. In response ftimeghocks in 2010-13, firms were most likely to

1 The reference period for the core questionnaitbh@fWDN survey was 2010 — 2013. The non-coreglaa covered the
earlier period of 2008-2009, but the non-core daastwere asked in only a subsample of the surv&lédountries
(Bulgaria, Estonia, Ireland, Latvia, Lithuania, Laxgourg and Poland).
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reduce employment, then wages and then hourssponse to positive shocks, however, firms were
more likely to increase wages, followed by increaseemployment and then hours worked.

While firms are typically more likely to adjust efapment than wages in response to negative shocks,
i.e. wages are more rigid, in times of strong eoaicalecline the ranking of these adjustment channel
might switch and firms adjust wages with higherlyadoility than employment. These findings imply
that nominal wages tend to be downward rigid, leg¢pdrecessions can relax the constraint. Concerning
the role of institutions, we find that strict emyhoent protection and high centralization or cocation

of wage bargaining make it less likely that firresluce wages when facing negative shocks.

Last, we analyse in more detail the effects of dehg&hocks, the most prevalent shock in the 2010-13
period. Both base wages and bonuses were lesy tikekeact to negative than to positive demand
shocks. In the case of base wages, this reflestsngdard nominal wage rigidity and has been widely
discussed in the literature. Bonuses were also ngicekdownward than upward. Regarding adjustment
of employment, the response to negative and pesitdmand shocks appears rather symmetrical. Thus
there is no indication that the costs of reducingpleyment (firing cost plus potential cost of later
rehiring and retraining workers) differed signifitly from the costs of increasing employment (fgrin
and training costs).

The remainder of the paper is structured as foll@&estion 2 describes the dynamics of labour qudt a
its subcomponents at the aggregate level. Sectremi@ws the existing empirical literature on sheck
and labour cost adjustment. In Section 4, we layadbeoretical framework within which we can think
about how firms decide which adjustment methodgs® in response to different shocks. Section 5
gives an overview of the WDN survey data used endtudy and presents a comparison of these data
with macro-level variables. Section 6 shows desiggevidence based on the responses firms gave to
the questions in the WDN survey. Section 7 dessrdug econometric approach and gives an overview
of the estimated results. Finally, Section 8 codehl

2. The dynamics of aggregate real labour costs

Figure 1 plots the overall labour-market experiesicthe 25 EU countries covered by the WDN survey
over the recent decades. Specifically, it decompeseployment-weighted changes in the aggregate
real labour cost across all countries into chamgesal hourly wages, employment and hours. As can
be seen, in 2009, during the financial crisis jtrigllemployment contributed about 2 percentage point
to the fall in labour costs with hours contributifig rest. At the same time, hourly real wages drgw
about 1%. This suggests the presence of downwage wgidity. In 2010, the fall in employment and
fall in real hourly wages contributed equally te ttoughly 1% fall in the real labour cost whereaas i
2011 it was falling hourly wages that contributedrenor less all of the fall in labour costs. These
developments suggest that wages responded toresdmieks with a lag. In contrast to what happened
in 2009 and 2010, the recovery in labour costit¥2and 2015 was driven by rises in both wages and
employment. As we will show in the following sectfoof this paper, the evidence based on firm-level
data supports the view that firms adjust diffengtl negative and positive shocks.



Figure 1: Changes in aggregate real labour costs drtheir components, 2001-2015.
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Source: Eurostat
Notes: The graph presents the average annual lngek across 25 EU countries that conducted the WDN
survey. The figures are employment-weighted.

But this aggregate picture hides a large degréeteirogeneity across countries with regard to tig w
firms adjusted their real labour costs. Figure Ricts the decomposition of real labour costs ihi t
same three main components country by countryt &g foremost, the choice of adjustment channels
for labour cost reductions is influenced by theesity of the shock, but even for countries expagieg
GDP drops of similar magnitude (as well as havirginailar institutional environment) the aggregate
adjustment can differ. For example, a decomposaiarhanges in aggregate labour costs for thedalti
States — Estonia, Latvia and Lithuania — in 2008%2€hows that all three channels of adjustment were
used in Latvia, whereas in Lithuania real wages eamghloyment were reduced and in Estonia the
adjustment mainly occurred through the reductioaroployment and hours. In 2010-2013, which was
the period of economic recovery in the three Beftiates, labour cost adjustment was also different
across countries. In Latvia and Lithuania employngeelined slightly and real wages increased, while
in Estonia it was the other way around.

This suggests that not only the intensity of thgi€but also other determinants played a rolauitaglo

et al. (2017), analysing the group of countries surveggdhe WDN, point to a range of factors
determining the heterogeneity of the responseafittemployment rate to GDP changes in the context
of Okun’s law. These factors also explain the caudehe different paths of wages, employment and
hours across countries. Apart from the variouseegof business cycle synchronisation in someeof th
EU regions, they also refer to differences in thetaral structure of these economies, as well @s th
institutional environments conditioning wage, enyph@nt and hours adjustment. All these factors are
likely to influence the speed at which shocks aopagated through the economy, their persistende an
also the way real labour costs are adjusted. Takiagexample of the Baltic States, the more similar
adjustment of employment and wages in the caseighnfania and Latvia could result from a relatively
higher trade union representation there, comparedet more flexible Estonian labour market where
the Employment Protection Legislation index hae dlsclined remarkably since 2008.



Figure 2: Wage bill decomposition in 25 EU countes covered by the WDN survey
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Most of the Southern European countries - Cypruse@, Italy, Portugal, and Spain - experienced two
negative shocks to GDP, the first (rather moderat@008-2009 and the second (stronger and more
persistent) in 2011-2013. Real wages increasell ihese countries in 2008-2009, but the changes in
hours and employment varied, both in terms of thraposition of adjustment channels as well as the
magnitude of the adjustment. In the first perib@, most significant employment reduction occurred i
Spain, where it was combined with some working Baeduction. By contrast, all Southern European
countries experienced substantial declines inweagles and employment in 2010-2013, which was, to
certain extent, the effect of the introduction dfedent labour market reforms at the national leve
Nonetheless, hours worked only fell significanttylialy, although the reforms in Portugal and Spain
were also aimed at increasing the flexibility ofrkiag hours (Izquierdet al. 2017). Perhaps this was
due to trade union representation being strongdsly, which favoured reducing hours to save jbbs

Several countries that experienced milder negatinoeks than the two groups discussed above reacted
to the economic decline in 2008-2009 by only adljigghours downward at the aggregate level, whereas
real wages and employment either stayed constanti@ased. The countries that reacted to the Great
Recession in this manner were e.g. the Czech Riep@lbvakia, Germany, Austria, Belgium, the
Netherlands, and to a lesser extent also Maltd-aanace. This particular pattern of adjustment \has t
consequence mainly of a relatively shallow or shesting recession in this group of countries lisib a

of a specific institutional environment. In mostleése countries trade unions and collective banggi
mechanisms were still important and in some of tem. Germany and Austria) the hours reduction
was subsidised for companies at that time (theafleet ‘Kurzarbeit’ schemes). In general, Central
European Economies were characterized by a commamgtof the shocks, but differed significantly

2 According to OECD the trade union density in ltalgreased even from 34.7% in 2009 to 36.8% in 20@pared to
ca. 17% in Portugal (2014), 15.6% in Spain (2013}47% in Greece (2013).
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with respect to the depth of the shock, as wethascomposition of adjustment. While the recession
was the strongest in Hungary, Polish GDP contirtoggiow during the whole period of observation.
In both of these countries the reduction of worknogirs was rather a marginal channel of labour cost
adjustment.

The overall decomposition of real labour cost clesngr each country illustrates how the labour
market responses differed across countries inuheyg (Figure 2). Of course, the question remains t
what extent these differences result from diffesdrdcks in the countries, different timing of the
shocks, different labour market institutions acramsntries that might constrain the choice of
adjustment channel, or different responses oves.tBy using our survey data, we are able to isolate
the responses of firms to each shock in each cpantt quantify the real impact of particular fastor

3. Shocks and adjustment: Literature review

There is extensive literature dealing both withrexoic shocks per se (Reinhart and Rogoff, 2014;
Reinhart and Rogoff, 2009; Boormahal, 2000) as well as with labour market adjustmerthtise
shocks. Although there is a common consensus dbedarge cross-country heterogeneity in labour
market outcomes in recessions (ECB, 2014; OECDQR0@#&search varies strongly in identifying the
main causes of this heterogeneity. They also tenehtphasize different aspects of the adjustment
processes in labour markets.

Nonetheless, it is customary to divide labour maddjustment into three main channels i.e. wages,
employment and hours, a strategy also appliedisnpper. Erkemt al. (2015) in their cross-country
macroeconomic analysis of the Great Recession esrgghthe existence of a trade-off between these
three channels, while at the same time distingnishihree groups of selected developed countries
characterised by a relatively similar pattern op@nse to shocks. According to them real wage
adjustment dominated in the first group (the UnKé&aydom, the United States and Germany) and was
accompanied by a low level of long-term unemployin&€he second group (the Netherlands, France,
Czech Republic, Belgium, Sweden, Switzerland, DefkmB&inland, Japan, Canada and Norway)
experienced hardly any real wage adjustment ancewbiat higher levels of unemployment as a
consequence of adjustment at the extensive maifdie. third group (Italy, Spain and Ireland)
experienced a large deviation of wage costs fromdyetivity and a high level of long-term
unemployment. Eichhorst al.(2010) take into account two additional adjustn@@nnels related to
functional or qualitative adjustment, i.e. by imyirgy the internal (across production processes) or
external (across sectors or occupations) reallmecati resources. Roys (2016) uses a dataset offrren
enterprises and argues that adjustment costs nmagedathis reallocation. According to him removing
adjustment costs should lead to productivity galmst this institutional change would be more
influential when shocks are purely transitdransitory shocks would lead to more misallocatioe

to obstacles to adjustment than permanent shocks.

3 Some papers distinguish additionally between fidosts and net costs of employment, which in diffeways influence
the adjustment of firms’ labour demand (Hamermesh Rfann, 1996; Pfann and Palm, 1993). We dodheesn our
theoretical framework, outlined below.
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There is no one universal conclusion concerningvilag in which various types of shocks may
determine differences in adjustment strategiesd&etviirms and in particular their choice of adjustin
channels. While some argue that wages are changed often in case of transitory shocks and
permanent shocks have a stronger effect on emplay(Reys, 2016), others stress the importance of
wage rigidity and provide evidence that nominal esgre rarely adjusted downward. According to the
latter strand of literature if the shock is tempgréirms are less likely to cut wages than if tipgyceive

the shock as permanent (Guiso, Pistaferri and &atii2005; Sanchez-Romeu and Rattia-Lima, 2013;
Kwapil 2010).

There is a long literature on the effects of latsjustment costs. In particular, Nickell (198&alisses
the literature up to that point on dynamic modélabour demand and how firms adjust employment
and/or wages in the presence of concave, lineamare general labour adjustment costs. Van
Wijnbergen and Willems (2013) and Pfann and Pal@®38) indicate that in the presence of labour
adjustment costs employers respond sluggishlydoksh) as the positive option value to waiting irekic
them to gather more information on the nature efshock. As a result the labour input cycle lags th
business cycle. Carlsset al. (2014) constrain their analysis only to employmardnges in Swedish
manufacturing firms. Similar to Guiso and Pistaf¢2005), they conclude that Swedish firms'
responses to transitory demand shocks are heautgdnbecause they adjust employment only in
response to long-lasting shocks.

Apart from the nature of shocks, the choice of stjent strategies may also be influenced by
institutional framework, and in particular the mase of collective bargaining mechanisms, as veell a
the activity of trade unions. Holden (2004) argtres unionisation and firing costs increase workers
bargaining power, thus increasing downward nomwvede rigidity. Yamane (1993) emphasises that
the consequences of shocks on employment may be peosistent in more unionized labour markets,
a result that follows from the wage rigidity theafyunions.

Our analysis starts from the recent papers of Rabiaal. (2015), Kwapil (2010) and Linnemann and
Matha (2011), who use a previous wave of the WDNeuto analyse firms’ responses during the
initial phase of the financial crisis in nine EUunries, Austria and Luxembourg, respectively. They
found that firms that adjusted labour costs didbg@djusting labour quantities; cuts to base wages
almost never happened, except in the highly flexilalbour market of Estonia. They found that
‘efficiency wage’ theories, based around lower veor&ffort and morale and adverse selection in quits
(i.e. the best workers leave in response to wag® explained why there was so much reluctance
among employers to cut wages. There was also seitkenee that collectively bargained wages were
less likely to be cut, even when the agreemenndtdtself pose any legal obstacles to wage cats. |
terms of adjusting labour market quantities, firprmarily responded to the crisis by laying off
temporary employees, particularly in those coustwere such employees formed a relatively larger
proportion of employed workers, and reducing hevwogked, particularly in those countries where there
were government funded short-time work schememg-only laid off permanent employees as a last
resort, although this was more likely in compamvéh labour-intensive production technologies and/o
firms employing a high share of young or low-skdliemployees. A key difference between their work
and ours is that they were examining only how fiadpisted to a common negative demand shock. In
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the period we are considering, i.e. 2010-2013ediffit firms had very different experiences with som
experiencing positive shocks and some negativekshand some experiencing demand shocks while
others were experiencing external financing shoiksl. of course, the different countries of our semp
performed very differently over this period withnse experiencing a strong recovery while others were
seeing a worsening of the recession that had beghrihe financial crisis and was exacerbated ey th
European sovereign debt crisis.

4. Labour cost adjustment: Theoretical framework

Inspired by the basic model of labour adjustmemstsdiscussed in Nickell (1986), we organise our
thoughts and develop a simple model to help usnstale how firms might use different methods of
adjusting their labour input and labour costs depenon the source and direction of shocks affectin
them. The basic intuition is that, in responsehocks affecting their activity (to use the wordstod
WDN survey question), firms will adjust labour cogt the cheapest possible way. So, the margin of
adjustment used will depend on the respective @fsising that margin of adjustment.

In the simple model, we try and capture the maistc@ssociated both with the ongoing use of
employees and hours and the costs of changing gmplat, hours and wages. Clearly, firms have to
pay the wages of employed workers. Typically, thesesist of a standard hourly wadl, up to a
standard number of hours worked, which we derpteand a higher ‘overtime’ Wageé1+ y)\N, for
each hour worked in excess bf(we assume thah is given ‘off model’ and assume that initially —
i.e. before any shocks arrive — all workers arekimgy h hours). Firms typically also have to pay
‘overheads’ for each worker they employ, coveringhsthings as administrative and legal costs. n ou
simple model, we assume a fixed cosyqer worker employed.

Hiring new workers is costly for firms as they hagespend money on recruitment and training. In our
simple model, we denote this costg@ger worker hired. But, firing is also costly, agris typically
have to give workers redundancy notices and/or paysn And, in some countries, where firms wish
to make collective layoffs, they have to go throagtomplicated and costly process for the layaffs t
take place. In our simple model, we denote this$ @sg per worker fired.

Finally, to capture the possibility of downward noal wage rigidity, we suppose that firms have to
pay a costy)AW in order to reduce wages HyV. This cost captures all the well-known reasonster
reluctance of firms to cut wages suggested byieffay wage theories: e.g. the effects of wage auts
general morale, which may induce the better workergave the company, and the effects of wage
cuts on effort, i.e. the increased incentive tokshiAs these issues are not relevant for the casagé
increases, we assume that firms do not have tapgagost to raise wages.

We consider the problem faced by a firm that usdy tabour to produce output according to a
production function,y = ANh? wherea < 1. Herey denotes output\ denotes a productivity shock,

N denotes employment ahdlenotes average hours worked. As can be seen,dherconstant returns

4 These theories are strongly supported by thesaciel of the first WDN wage-setting survey repoiteag, Babeckgt al
(2010), Fabianét al. (2015), Kwapil (2010), Linnemann and Math& (2011))
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to scale in employment but decreasing returns tosheorked. Finally, we assume that firms have to
borrow to finance their wage bill and the fixed tsasf employing workers, proxying the need for §rm
to borrow for ‘working capital’ purposes and usithgir revenues accrued at the end of the period to
pay back these loans with interest (at a net isteage of). In addition, firms have to borrow to finance
the costs of hiring new workers.

Putting this all together, and denoting the firm&dling price byP, we can write its profits as:

M=PANH - (1+i)WNh+ pvNh—h)i (h>h)+ xN) o

— #ANI(AN <0) - (1+i )gANI (AN > 0) - 7AWI(AW <0)
wherel (°) is an indicator function taking the value 1 if #pression inside the brackets is true and 0
otherwise.

Now, we are interested in how firms adjust theliolar costs in response to a shock. So, suppose that
demand for the firm’s product falls b$b6. The production function tells us that, in ortieensure that
supply equals demand, the firm could cut employrbgm@s or could cut hours by o,. Alternatively,

a

the firm could ‘hoard’ labour: that is, it couletdp the same labour input while reducing wages by
Wh+y
(1+ iwh

x% to reduce costs by the same proportion as thectied in revenue.

Now, if the firm responds to the shock by reducivgrage hours, the reduction in its costs will ¢qua

(L+ iWNh «- If, on the other hand, the firm responds by re@ayemployment, the reduction in its costs
a

will equal ((L+i)WhN + yN)-¢N)x. Finally, if the firm responds by reducing wageisiler keeping

labour input constant, the reduction in its costsegual 2+ i)N(1 "7))(V\h +X) X-
1+i)h

Putting this together allows us to derive the feilog proposition:
Proposition 1

A firm will respond to a reduction in demand by kEnwng employment rather than average hours if
(1+i))(>1_—a(1+ mh +¢ and will lower average hours rather than employtrifehe opposite is the case.
a

A firm will respond to a reduction in demand by knng employment rather than wages if
,7>(l+i)hN(V\h¢+ _iJ and will lower employment rather than wages é tpposite is the case.

Finally, a firm will respond to a reduction in demaaby lowering average hours rather than wages if
(1+i)Nn

>
a\Wh + y

(a)(—(1+i _a)\/\ﬁ) and will lower wages rather than average houtseifopposite is the case.
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Proof

Follows from a straightforward comparison of theuetion in costs resulting from each adjustment
strategy, as laid out above.

Consider first the decision over whether to lowapyment or average hours. Proposition 1 suggests,
intuitively, that if the fixed costs associatediwimploying workersy, are high and firing costg, are

low, then firms will respond to falls in demandiggucing employment andice versaReducing hours
means that the fixed employment cost is spread @senaller labour input and so becomes larger per
hour of labour input; in other words, these fix@sts effectively represent the cost of reducing$.ou
Next, consider the decision over whether to lowapkeyment or wages. Proposition 1 suggests that
the key to this decision is the relative size @ffiked costs of changing employmegtand wagesy.

The larger is the cost of changing wages (the @egfrdownward nominal wage rigidity), the less ke
are firms to change wages rather than employménmdll¥, consider the decision over whether to lower
hours or wages. Proposition 1 suggests that tluside depends crucially on the relative sizeshef t
cost of adjusting wageg, and the fixed costs associated with employmgnt,he higher are these
fixed costs, the more costly it is to reduce heufer the same reasons as outlined above — arfteso t
more likely firms are to cut wages.

Next we consider a positive demand shock, wherdé¢ngand for the firm’s product rises x#. If the
firm responds to the shock by increasing averagersdhothe increase in its costs will equal

MX. If, on the other hand, the firm responds by iasmeg employment, the increase in
a

its costs will equall+ i)(WhN + yN + gN )x.
Putting this together allows us to derive the feilog proposition:

Proposition 2

A firm will respond to an increase in demand birad employment rather than raising average hours

if )(+¢<Mwﬁ whereas it will increase average hours if the sfipas the case.

Intuitively, as long as the cost of employing aditidnal worker is small enough relative to thetaafs
paying workers to work overtime, adjusted for tleer@asing returns to the additional hours, thensfir
will respond to demand increases by increasing eynpént rather than hours avide versaThe cost

of employing an additional worker will equal thexsof the hiring cost and the fixed employment cost.

But, what about changes in wages in this case? M¢ter method of increasing labour input the firm
decides to use, it is likely that it will need taypa higher wage in order to increase its laboputn
Alternatively, if firms sought to choke off sometbg extra demand by raising their prices, the matg
revenue product of their workers will still haveiaased, again implying a need to increase wages. O
the other hand, raising wages will be costly tofitra as doing so will reduce the firm’s profitso,S
given a positive demand shock, whether raising wageaising employment would be the preferred
adjustment mechanism would depend on the abilith@firm to attract new workers without paying a
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higher wage. Similarly, whether raising wages asing hours would be the preferred mechanism
would depend on the ability of the firm’'s workeosttargain for higher wages.

Next, we consider a shock to firms’ ability to agsgexternal financing. Within the model, this iexped

by the interest rate, An increase (decrease)iimill increase (reduce) costs, leading firms to du
(increase) output. Whether they do this by adjagstiourly wages, hours or employment involves the
same calculus as above. In other words, Propositicand 2 apply equally for reductions/increases in
output that are driven by reductions/improvememfgins’ ability to access external financing. Ripa

a shock to the availability of the firm’s inputshat we think of as a ‘supply’ shock, will againeadt
their non-labour costs leading to the same neeatljiast labour costs. But the calculus as to which
aspect of labour costs to adjust — hourly wagepl@ment or hours — would be unchanged.

To summarise this section, the most likely adjusiinsérategy of firms will depend on the relativesiso

of adjusting hourly wages, employment and hourg ddst of adjusting wages downwards depends on
the degree of downward nominal wage rigidity. Itiigly, we might imagine that downward nominal
wage rigidity might be more of an issue in firmattivere bound by collective wage agreements, firms
in which bonuses and other flexible pay componem@® less important and firms in those countries
with generally less flexible labour markets. Thaids downward nominal wage rigidity also results
from the effects of wage cuts on morale and effadtors that are likely to affect all firms. Thest of
adjusting hours downwards depends on the fixeds@sgociated with employing workers; the higher
are these fixed costs, the higher the cost of ieduwurs. This is likely to be more of an issuéanger
firms and firms in those countries where the retgmaburden faced by firms is higher. The cost of
adjusting hours upwards depends on overtime payresdain, likely to be higher in those firms facin
collective wage agreements, heavily unionised fiemd firms in those countries in which there are
stringent regulations governing hours worked. Bndhe cost of adjusting employment downwards
will depend on the extent of employment protectiegislation faced by the firm while the cost of
adjusting employment upwards will depend on thes edsecruiting workers — which is likely to be
cyclical — and the costs of training them, whiclikisly to depend on the extent to which the firees
skilled labour.

In what follows, we seek to use the WDN surveyssess the relative importance of these costs and
the extent to which cross-country differences justthent mechanisms can be explained by differences
in labour market institutions.

5. Data, firm-level and macro statistics
5.1. WDN data

This paper uses results from a survey of firmsltndéuntries carried out under the aegis of the WDN,
a research network set up by the ESCB. The sumwesrs about 25,000 firms in 25 countries and was
carried out in 2014-2015The aim of the survey was to collect informationfooms’ general wage-

5 See Izquierdet al (2017) for an overview and a discussion of thinmesults.
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setting practices (most of which is not availalwaf other sources) together with how they set their
labour input and wages in response to the shoekhtve been affecting them over the recent years.

For this purpose, the WDN developed a harmonisegdtiunnaire. It contained core questions asked in
all countries and non-core questions covered by aslubset of countries. In addition, national @nt
banks were free to ask purely national-specificstjoas. The questionnaire contains five separate
sections. Section 1 of the questionnaire colleasidstructural information about the firm. This
information provides variables for the descripttatistics and covariates regarding differencésrim
structures for regression analysis. Section 2 eflestionnaire asks firm managers to assess tine ma
changes in the firms’ economic environment durlmgperiod under investigation. Section 3 addresses
firms’ labour cost adjustments. Section 4 collenfermation on wage setting and the frequency of
wage changes. Finally, Section 5 (which containelgt con-core questions) collects information on
firms’ price setting behaviour and the frequencpite changes.

The questionnaire collected firm characteristicsvall as qualitative views on economic shocks and
firms’ adjustment responses. A set of detailed tipies asked how firms’' activity was affected by
various factors, in particular, the level of dematite volatility/uncertainty in demand, access to
external financing, customers’ ability to pay amdnmieet contractual terms and the availability of
supplies from the firm’'s usual suppliérQuestions were designed to limit the responseeamyrbr
example, by requesting mainly qualitative inforraatbased on a set of pre-defined answers. Most
guestions use a 5-point Likert scale with possieswers being “strong decrease”, “moderate
decrease”, “unchanged”, “moderate increase” antigtincrease”. In our analysis, we aggregate the
answers by calculating the weighted net balanced®t positive and negative answers, whereby the
answer categories “strong decrease”, “moderateedsef, “unchanged”, “moderate increase” and
“strong increase” are assigned values -2, -1,dhdl2, respectively. In other words, “strong” reses
receive twice the weight of “moderate” responsdse Weighted net balance is then the sum of the
values across firms.

The core time period under investigation, commaalltparticipating national central banks, was 2010
2013. A subset of eight countries (Bulgaria, Esip@@ermany, Ireland, Latvia, Lithuania, Luxembourg
and Poland) also asked questions for the perio@-2009. The earlier time period can loosely be
associated with the initial phase of the economitfaancial crisis while the years 2010-2013 ceptu
the period of the European sovereign debt crisis.

The main sectors included in the survey were manufmg (NACE2: C), construction (NACEZ2: F),
wholesale and retail trade (NACE2: G), businesgices (NACE2: H, I, J, L, M and N) and financial
services (NACEZ2: K). A few countries also includster sectors (e.g. public sector services any, arts
which are however not part of the analysis in gaper. The firms were categorised into the follawin
size classes: “1-4 employees” (micro firms), “5etfiployees” (very small firms), “20-49 employees”
(small firms), “50-199 employees” (medium-sizedrf#) and “200+ employees” (large firms). The final
sample size contains 24,869 firms of which we atersP4,106 for our analysis. The sample is post-

5 For the purposes of this paper, we concentratshoks to the level of demand, access to extemmahding, and the

availability of supplies.
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stratified, so that results are representativeitbee the target population of firms or the numbér
employees in the target firm population.

Annex A shows the structure of the dataset withtin@ber of firms reporting the effect of each a th
three factors (i.e. the level of demand, accesxternal financing and the availability of suppliesm
usual suppliers) on their activity. It also repoiise percentage of firms that reported a
negative/no/positive impact on their activity. haosvs that the number of observations per country
ranges from 152 (MT) to 2354 (DE).

5.2 Comparison between macro-level and WDN sunatigtics

The answers from the surveys provide informatiorfions’ adjustments to various changes in their

economic environment that cannot be obtained froynagher sources. Figure 3 shows that the survey
answers can be linked to macroeconomic outcom#geatountry level. This suggests that analysing
firm responses to shocks can help us understantbe@amnomic developments.

Figure 3shows that the regularities coming from macroecaoatata, shown in Figure 2, are also
apparent in the survey responses. First, the dsmgssion in the Baltic countries and Ireland in the
Great Recession period of 2008-2009 is clearlyadisble. The fall in employment, wages and hours
is very distinctive compared to other EU countirethe sample in which the wage bill kept growing
on balance. This mainly seems to be related teasing wages. Second, during 2010-2013 the deep
recessions in Greece and Cyprus are reflectedéguhstantial reduction in total labour cost. These
changes are mainly related to reductions in empémtrand wages.

The period 2008-13 saw different countries facingi@e variety of economic outcomes with some
recovering strongly from the Great Recession ahdrstexperiencing a worsening of their economic
conditions as the sovereign debt crisis took hdhis is reflected in firms’ answers to the survey.
During the period 2010-2013, GDP fell in Croatigp€us, Italy, Portugal, Slovenia and Spain, so we
would expect firms in these countries to be mdkelyi to report negative shocks to demand. During
the initial crisis period of 2008-2009, this was ttase for the Baltic countries of Estonia, Laanal
Lithuania as well as for Ireland, which encountemeatkep drop in GDP.
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Figure 3: Labour cost changes across countries: Hir-level and aggregate descriptives
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This is backed up by the evidence provided in Faglrwhich relates cumulative GDP growth in the
period 2010-13 (2008-09) to the shocks experiehgeitms. The figure shows that, on balance, firms
in the most negatively affected countries were mmucie likely to report negative shocks to demand
than positive shocks. Strangely, a similar propartf firms in France and the Netherlands repasted
negative demand shock as in some of these countieite cumulative GDP growth during the period
2010-13 was highest in the Baltic countries, fiimshese countries (together with those in Austria,
Germany, Hungary, Luxembourg, Malta, Poland anduthiged Kingdom) also reported more positive
demand shocks than negative demand shocks. A sjitlare emerges for shocks to access to finance
and supply. The correlation coefficients with thg thange in GDP are high and range between 0.48-
0.79 in 2008-2009 and 0.47-0.88 in 2010-2013.
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Figure 4: The relationship between changes in GDPnd shocks experienced by firms
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6. Descriptive results from the WDN survey

How do firms adjust their labour costs? And howthese adjustments related to shocks? In thisosecti
we consider how firms have adjusted their labostsover the past few years in response to paaticul
shocks. Figures 5-7 provide a detailed descriptiustration. They plot changes in labour costs and
their components against various shocks that fentountered. Labour cost components and shocks
are aggregated to country level by using employmeights and, analogously to the preceding section,
presented in terms of the (weighted) net balanade that the corresponding sub-charts in each of
Figures 5-7 are identical with respect to the aatérand the position of the countries only varlea@

the abscissa. Note that in each Figure the sulischer identical with respect to the abscissa ang v
only along the ordinate.

Figure 5 shows the response of labour costs amddbmponents to a demand level shock. First, we
can see that only very strong demand shocks trigglkrctions in total labour costs. This is the aafse
Estonia, Latvia, Lithuania and Ireland for the pdr2008-2009 and Cyprus and Greece for the period
2010-2013. Figure 5 shows that total labour cosp kncreasing in countries with moderate negative
demand shocks on balance.
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The lack of downward adjustment of total labourtsseems to be related to DNWR, as the second
row of Figure 5 shows that many more countrieseooployment than base wages. Only the countries
that on balance lowered their base wage were al@nter their total labour costs at the same time.

DNWR reflects firms’ reluctance or inability to cbase wages in response to negative shocks. In
several countries, firms suffering from negativended shocks seem to be subject to a zero lower
bound to base wage changes. In contrast, flexibe gomponents (bonuses) appear less rigid

downward, as negative balances are reported foy mamne countries.

Figure 5. Response of labour costs to demand shocks
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Employment changes are much more responsive tdimegdocks than base wages, be it permanent
or temporary employment. This finding extends tarlsavorked. Except for base wages, all these other
labour cost components pass very closely to thet pdiorigin.

Figure 6: Response of labour costs to access todirce shocks
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Figure 6 shows that, in 2010-2013, problems witteas to external finance were most likely to be
reported by firms in Greece, Cyprus, Slovenia, §pheland, the Netherlands, Portugal, Italy and
Croatia (in decreasing order), whereas in 2008-200&s mainly firms in the Baltic countries and

Ireland reporting negative shocks to access torextdinancing. The negative impact of access to
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finance on firms could be related to deteriorafingncing conditions of firms in the countries hit
the sovereign debt crisis. For the remaining caesitthe balance between positive and negativeesepl
is either close to zero or positive. Firms in MaEatonia, Slovakia and Latvia were least likelydport

a negative shock to their ability to access extdinance in 2010-2013.

Figure 7: Response of labour costs to ‘availabilitypf supplies’ shocks
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Figure 7 shows that firms in Cyprus and Greece warbalance by far the most likely to be affected
by a reduction in the availability of supplies @1®-13 whereas in 2008-2009 the Baltic countries an
Ireland were on balance most negatively affecteghid\ this is in line with what might have been
expected, given the macroeconomic performanceeskiticountries (see Figure 3). The UK firms stand
out with a large number reporting a positive shtacthe availability of their inputs and therefolhest
country was excluded from the individual scatt@tpin Figure 7.

Summing up the descriptive evidence presented strfas appear likely to respond to negative sisock
by cutting employment rather than base wages.ringef the framework developed in Section 3, this
suggests that the costs associated with cuttingsvage large relative to those associated withciadu
employment. In other words, downward nominal wagelity is an important feature of European
labour markets that influences the choices of adjest channels in response to shocks.

7. Econometric analysis

7.1. Estimation methodology

Having presented descriptive evidence, in this i@ecive first examine econometrically the
determinants of different channels for adjustifplar costs in response to shocks and then explore i
more detail adjustment via changes in the diffe@ponents of employment (permanent versus
temporary employment) and wages (base wages véesilsle wage components). To assess the
adjustment strategies of firms during the crisispneceed in three steps.

In thefirst step we run the following multinomial logit model feach country and period, separately
for positive and negative shocks:

nij = logZ—Z = a; + x';f;, wheren;; = Pr{Y; = j}. (2)

Y: is a multinomial response variable for firtihat depends on a setloéxplanatory variables included
in the vector. Y; may take one of eight discrete values, which wdexbyj = 1, 2, ...J. In our case,
the outcome variabl¥ is the adjustment of each firm in terms of cuttingncreasing its wagesv),
employmentl(), hours f) or any combination of them, or no adjustmentllaii.e. the possible values
are O,w, I, h, wl, wh, Ih, wih).2 z; is the probability that the response of ttiefirm falls in thejth
category (adjustment strategy). Since the respoatgories are mutually exclusive and exhaustive,

When we dug deeper into the UK data, we foundtthiatstrong increase in the availability of inputas most marked
among smaller and medium-sized firms. This is sstige that suppliers — particularly those supplysrgaller and
medium-sized firms — were hit particularly hardidgrthe recession. Hence, as they recovered comingf the recession,
the firms they supplied to saw a strong increagbénavailability of supplies. Those firms thatoged a strong change
in economic conditions also tended to think thdsanges were partly or fully permanent. That sdid,result still looks
highly unusual when compared with other countrdsch was why we excluded the United Kingdom froigufe 7.

8  When modelling responses to positive shocks,amsider only increases of labour market outcomesiastments. For
instance if a firm cut wages following a positivesk, it would be treated as no adjustment in tesfirgages in the model
with positive shocks. Responses to negative shaeksiadelled in the same manner.
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we haveZLlnij = 1 for each, i.e. the probabilities add up to one for eaamfiand we have onlj-1
= 7 parameters.

In equation (2)¢ is a constant angj is a vector of regression coefficients wjithoing from 1 to 7 and

no adjustment being the base category. The mdtaxmanatory variableX includes shock dummies
equal to 1 if the firm faced a negative/positiveodh (the three shocks — s1, s2, s3 -- considered
separatelyf and sector (sec) and size class (size) dummyblasaFormally X = {s1, s2 s3 secl
sec? ... sechHsizel ..., sizej.

In thesecond stepve use the estimated coefficients of equatioto2alculate the predicted probability
of adjusting via each of the eight margins wol, h, wl, wh, Ih, wih). From equation (2) we can derive
the predicted probability as:

o _ explny} 3
ij Eﬁzl exp{nix} (3)

The conditional probability of outcomegiven that firmi experiences only one shock at a time is then
calculated as the predicted probability using tstmeateds-coefficients from the first step with the
subset of shock dummies in the matfixset to the following three values= {1, 0, 0},s* = {0, 1, 0},

s =40, 0, 1}, wherea to c denote the three shocks considered. In other warglsalculate what would
be the probability of adjusting via each adjustnef@nnel if the firm experienced only one particula
shock. By doing so, we avoid the possibility tHa tesults could be driven by correlation between
shockst!

Finally, in thethird step for presentational purposes, we aggregate thestagnts to the three main
channels, i.e. wages, labour and hours and wetiméeranking of the probability of the three adjosht
strategies for each shock, country and period.

7.2. Negative shocks and responses of employnens hnd wages

In the first step, we estimate the predicted prdiials of adjustment from equation (2) for each
country, each sample period and for negative asttipe shocks separately. In the second stage, we
aggregate the adjustments into three main chalwelges, employment and hours) in addition to the
“no adjustment” response. Thereafter we rank thanohls in descending order on the basis of the
probabilities of adjustment of labour costs. Gitkat there are three main channels of adjustment, -
employmentl(, hours f) and wagesw) — disregarding the probability of no adjustmehnégre are six
possible options for the ranking of these threenobs: 1) labour—wages—houtsa( h); 2) labour—
hours—wagesl (h w); 3) wages—labour—hoursv(l h); and 4) wages—hours—labowv { I), 5) hours—
labour—wagesh(l w) and 6) hours—wages—labotr|(w).

®  The multinomial logit model comes with an undertyassumption called the independence of irreleaitmmnatives (11A),

stating that any item added to the set of choicllsdecrease all other items’ likelihood by an elfraction. In other
words, the odds of choosing A over B should not ddp@n whether some other alternative C is preseabsent. We
have performed the Hausman-McFadden test for lidAfannd overwhelming support for the 1A in our aat

10 Recall, the three shocks considered are: demandssto finance, and availability of supplies.

11 purely descriptive results nevertheless look wamylar.
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“No adjustment” is the most common response togatide shock (even a strong one) except for a
demand shock. Annex B shows the predicted probiakilirom equation (2) aggregated for the three
main adjustment channels. More specifically, Tdhle lists the predicted probabilities from a model
considering moderate or strong negative shock®19-2013. The table reveals a striking difference
between the response to a negative demand levek ahd the remaining negative shocks. In particular
following a negative (moderate or severe) demamtishthe most likely response in approximately
half of the countries in the sample is no adjustnag for the remaining half cuts in employment. In
response to the other two shocks, the most liketgame is no adjustment (with only one exception).
Employment adjustment is the most likely resporitsr ao adjustment with a few exceptions. It could
nevertheless be that the negative demand shockiemped during the period was stronger than the
other shocks. In Table B.2, we focus onlystrongnegative shocks in 2010-2013. As expected, the
likelihood of no adjustment is now lower than inbl&B.1, which combined both moderate and strong
shocks (again with a few exceptions). The asymmiettyveen the negative demand shock and the
remaining shocks remains — following a strong negatemand shock, the no adjustment strategy has
the highest likelihood in only three countries (BEEx;, PL) while for the other two shocks, the most
likely outcome is no adjustment (in 17 countries @i24).

Table 1. Labour market responses to differenthegative shocks

2010-2013 2008-2009
strong and strong and
moderate shock  strong shock moderate shock strong shock
Shock type Strategy Countries (%) __ Countries (%) _ Countries (%) _ Countries (%)
Demand level Iwh 17 74 15 63 3 43 3 60
lhw 4 17 5 21 1 14 0 0
wlh 2 9 4 17 3 43 2 40
Access to Iwh 17 74 18 75 4 57 0 0
_ lhw 5 22 2 8 0 0 0 0
finance wlh 1 4 3 13 2 29 4 80
whil 0 0 0 0 0 0 1 20
hlw 0 0 1 4 0 0 0 0
hwl 0 0 0 0 1 14 0 0
Availability Iwh 15 65 12 50 1 14 2 40
lhw 5 22 5 21 1 14 0 0
of supplies wlh 2 9 5 21 3 43 3 60
whil 0 0 1 4 0 0 0 0
hlw 1 4 1 4 0 0 0 0
hwl 0 0 0 0 2 29 0 0

Note: MT excluded due to a small number of obsémat Countries for which model (1) was not reliably
estimated (no convergence, determined outcomes)exckided. Ties between strategies are split. The
percentages might not sum to 100% due to rounding.

Source: WDN3 data, own estimations.

Table 1presents, for each type of negative shock, the euinid share of countries for which the given
adjustment ranking was the most common. In 201@20f dominant adjustment pattern following
negative shocks was “labour—wages—hours” in desegmider, meaning that cutting employment had
the highest predicted probability in most countr@gting wages had the second highest probability
and cutting hours ranked last. At least one hathefcountries had this adjustment ranking follayan
negative shock in 2010-2013. The second most coymatserved ranking of adjustment channels
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was “labour—hours—wages”. This implies that cuttémgployment was the most likely response to a
negative shock in 2010-2013, independently ofype of the shock or the country in our sample.e®th
adjustment strategies were rarely used following@gative shock.

In terms of our analytical framework, this resuliggests that the costs of adjusting employment
downwards are smaller than the costs of adjusithgrewages or hours downwards. That is, the fixed
costs of employment, which effectively act as & cbseducing hours are large enough relativertodi
costs that firms find it cheaper to lay off workéhsin to reduce their hours. Similarly, the costs o
reducing wages — e.g. the effects of wage cutseoemgl morale, which may induce the better workers
to leave the company, and the effects of wage auisffort, i.e. the increased incentive to shirkre
large enough relative to firing costs that firmsdfiit cheaper to lay off workers than to reducerthe
wages. In addition, the result that the responsemdependent of the type of shock is in line withat

our simple model would predict.

Table 2 lists countries according to their adjustiretrategy following a moderate or strong negative
shock in 2010-2013. It shows that countries withywdifferent labour market institutions often have
the same ranking of adjustment strategies. Conegléor instance the negative demand shock, we find
the same adjustment strategy for both countriels reiatively liberal labour markets (such as Estoni
or the United Kingdom) and more regulated labourke (e.g. France). This indicates that despite
differences in the institutional framework thedative costs of adjusting via different channels — which
is what matters for firm responses according tostmple model — were similar in the EU countries in
the sample. In other words, although wages are fiexible in Latvia than in France, for example, it
is still relatively more costly to adjust them domards than to adjust employment.

Table 2: Adjustment strategies in response to modate or strong negative shocks in 2010-2013

Shock Strategy Countries

lwh BG, CZ, EE, ES, FR, HR, HU, LT, LU, LV, NL, PLTPRO, SI, SK, UK
Demand
level I'hw AT, BE, DE, IT

wlh CY, IE
Iwh BG, CY, CZ, DE, ES, HR, IE, LT, LU, LV, NL, PL,IRRO, SI, SK, UK

Access to
finance I'hw AT, BE, EE, FR, IT
wlh HU
lwh BG, CY, CZ, ES, FR, HR, LT, LV, NL, PL, PT, RO, SIK, UK
Availability of I hw AT, BE, DE, IT, LU
supplies wlh  HU, IE
hlw EE

Note: Strong and moderate negative shock combined.

Furthermore, Table 2 documents that for most casin the sample, the adjustment strategy tends to
be the same for different shocks. This would sugted the type of shock is not the most important
determinant of the adjustment strategy in mostaBeis result is in accordance with the prediction
of our theoretical model, which also indicated tthat outcomes are determined by the relative @fsts
adjusting via different channels, whatever the typshock that a firm is facing.

26



We also used the same three-step procedure fquethied 2008-2009. However, as the number of
countries asking the relevant questions for 2008328 much lower (seven countries in total), the
results should be interpreted with cauttéifable 3 shows that in 2008-2009, two adjustmenatesgies
were very common: “wages—labour—hours,” accountimgapproximately one half of all adjustment
strategies or 2/3 in the case of strong shocks;labdur—wages—hours,” as in 2010-2013.

Table 3: Adjustment strategies over time in resporesto negative shocks

Demand level Agcess to Availabil!ty
finance of supplies
Country 08-09 10-13 08-09 10-13 08-09 10-13
BG wih Iwh Iwh Iwh Iwh Iwh
EE wih Iwh wih Ihw wih hlw
IE Iwh wih wih Iwh wih wih
LT wih Iwh hwl Iwh hwl Iwh
LU Ihw Iwh Iwh Iwh hwl Ihw
LV Iwh Iwh Iwh Iwh Ihw Iwh
PL Iwh Iwh Iwh Iwh Iwh Iwh

Note: Strong and moderate negative shock combiDdfkrent adjustment strategies in
different sub-periods highlighted in grey.

In Table 3, we constrain ourselves to the counfoesvhich we have firm-level data for both 2010-
2013 and 2008-2009. It shows the adjustment patt#lowing the same type of a negative shock in
2008-2009 and 2010-2013. It presents a mixed m@atith slightly more than half of the adjustments
being different between the two periods. Intergdyin countries with “labour-wages—hours”
adjustment in 2008-2009 also followed this strateghe latter period (with one exception). In aast,
“wages—labour—hours” adjustments in 2008-2009 cbdnigto “labour—wages—hours” or “labour—
hours-wages” in all cases except for two in 2010320

Several of the countries for which we have comparalata for the two periods experienced deep
recessions in 2008-2009, in particular Ireland dredBaltic countries (see Section 2). The study by
Brantenet al. (2018) that also relies on the WDN survey datanshitihat DNWR is usually strongly
prevalent and this constraint on downward wagestdjent is only relaxed during periods of acute
crisis (such as the Great Recession in the BattteS or the sovereign debt crisis in Greece and
Cyprus). This evidence is in line with our resultich indicate that typically firms are more likeb
adjust employment than wages in response to negsltiocks, i.e. wages are more rigid, but in times
of strong economic decline the ranking of theseigidjent channels switches and firms adjust wages
with higher probability than employment.

Given our analytical framework, this suggests tete the shock is large enough then — in the pcesen
of fixed costs — firms might flip from taking oneten to taking another action and are in genexalem
likely to use multiple adjustment channels simudtausly. The size and reach of the shock itself migh
have an impact on the costs of adjustment. Foaiiiest, in the face of a global crisis and a deapsju
employees (and social partners and trade uniorghtrbe more willing to accept wage cuts than they

12 |n addition, reliable estimates of model (1) wsthong shocks only in 2008-2009 were not obtafoe®G and LU.
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would be following a moderate shock. Similarly, wamts might be easier to implement in the face of
an aggregate negative shock that is extensivelgreovby the media, since the effect of the wage cut
on morale and effort is likely to be lower whererlugrs see general wage cuts affecting everyone, and
where the alternative of losing their jobs is malearly visible.

Furthermore, given that the two periods coveredunsample are very close, we cannot rule out that
the reason for changes in the adjustment stratetyyelen the two periods might be related to the fact
that some of the adjustment channels (e.g. wag} weatre “exhausted” already in response to the firs

shock. This would suggest that the costs of adjeistrmight be increasing with the size of adjustment
that is needed and this non-linear relationshiphiniliffer across adjustment channels.

Last but not least, we cannot exclude the possilthiat one of the shocks was predominantly seen as
temporary and the same shock in the other perigeeaganent and this could be the reason why the
adjustment strategies differ. Unfortunately, wendbhave enough observations to compare adjustment
strategies of firms facing permanent versus temgaiaocks.

7.2.1. The role of labour market institutions ie tontext of negative shocks

To investigate the role of labour market institnpwe split the countries in the sample accortting
their level of employment protection legislation P, wage bargaining centralisation and
coordination. We take the median EPL across OEQihties and consider countries in the sample
with a value of the EPL index above the mediancasties with tight labour market regulation. Table
4 lists the average predicted probability of labmarket adjustments across countries in each group
following a strong or moderate negative shock ih@Q013.

We expect tighter EPL to make reducing employmeoriendifficult, leading firms to be more likely to
adjust hours and less likely to adjust employmenterms of our simple model, tighter EPL would
raise firing costs. Countries with tight EPL indesldow higher likelihood of hours’ adjustment
following a moderate or strong negative sh&cRut, contrary to expectations, the average prdibabi

of employment cuts is approximately the same falhgya negative demand and access to finance shock
and even higher after an ‘availability of suppliseock. Furthermore, Table 4 shows that the average
predicted probability of wage cuts following a maate or strong negative shock is lower in countries
with tight EPL. This finding is in accordance witte theoretical model of Holden (2004), which shows
that high firing costs in combination with colleai wage agreements increase workers’ bargaining
power, thus increasing downward nominal wage rigidi

Table 4 shows that firms in those countries in Whi@ge bargaining takes place predominantly at the
firm level (i.e. low centralization) are less lilggb cut employment or hours following a negatilieck
than firms in those countries with more centralineafje bargaining. This is to be expected given the
increased wage flexibility that comes with a lowgdee of centralization or decentralized wage
bargaining. The difference is statistically sigeaiint following a negative demand shock (basedten a
test) but the same does not hold for all typedotks. At the same time, firms in those countrigb w

13 The differences are statistically significantret 10% level (using two-sample t-test).
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centralized wage bargaining have significantly loyweobability of cutting wages after a negative
shock. This holds across the three types of shoaksidered;? however, one has to bear in mind that
only two countries in our sample have centralized&bargaining. A very similar pattern appears when
considering the level of wage setting coordinatfon.

Table 4: Predicted probability of adjustment following a strong or moderate negative shock in

2010-2013
Wage bargaining Level of wage bargaining
EPL centralization coordination
Negative
shock Adjustment Low High low medium high Low Med. High
Demand no adjustment 47.5 47.4 59.C¢ 439 47.4 52.6 42.9 46.1
wage cut 22.9 18.1 19.6 20.5 9.0 20.2 20.9 11.1
labour cut 41.0 41.2 29.3k 458 43.1 36.8 45.5 44.0
hours cut 10.6 16.3 10.¢ 15.9 22.8 11.¢ 16.7 26.0°
Access to no adjustment 66.8 70.3 72.5 65.4 75.3 67.6 65.6 78.9
finance wage cut 11.7 11.0 11.7 12.2 4.8 11.9 13.2 4.4
labour cut 24.4 22.3 19.¢ 274 18.7 25.3 24.7 16.7
hours cut 5.2 7.5 5.9 7.7 7.4 6.7 8.3 6.7
Availability no adjustment 76.6 71.6 78.3 70.3 75.3 74.6 70.9 72.7
of supplies wage cut 11.7 8.4 111 9.6 4.0 10.9 9.6 3.6
labour cut 148 22.8 13.¢ 24.8 18.7 19.7 21.9 221
hours cut 33 6.6 2.8% 6.5 7.0 4.4 6.5 7.7
Countries AT, BE, EE, AT, BG, BG, CY,
EE, CZ, DE, HU, CY, Cz, CZ, EE,
HR, ES, FR, IE, DE, FR, FR, HR, DE,
HU, IT, LT, LT, HR, IT, HU, LT, IE,IT,
IE, LU, LV, LV, LU, NL, LU, LV, NL, AT,
SK, NL, PL, PL, PT, RO, PL, RO, PT, BE,
UK PT, SI UK SK BE, ES UK SK ES

Legend: (a) to (f) denotes statistically signifitatifference at 10% level relative to (a) high, ¢bedium, (c) low, (d)
centralized, (e) intermediate, (f) decentralizegbgary.

Notes: Reliable estimates of model (1) were noaiokt for GR. MT excluded due to a small number lifevations.
EPL data (OECD) refer to 2013 except for HR (201%) &R (2014). Data on wage bargaining centralizatod
coordination are provided by the European Founddio the Improvement of Living and Working Condit®
(Eurofound) and refer to 2013. Sdwetps://www.eurofound.europa.eu/observatories/etkigollective-wage-
bargaining/contexiiast accessed on 16/02/2018.

Overall, our results suggest that countries witkedéralized and/or fragmented wage bargaining
systems adjust via wage cuts and are less likelgdoce employment after a negative shock while the
opposite is true for more centralized and/or cowtdid bargaining institutions. In terms of our dinp
model, this suggests that the cost of adjustingesa@gwnwards is lower in countries with decenteglis
and/or fragmented wage bargaining systems. An eapitan for this result is provided by the insider-
outsider theory, which suggests that insiders anempowerful in coordinated wage bargaining systems
and so more able to resist wage cuts; this resulgseater downward wage rigidity (Lindbeck and
Snower, 1988).

14 The difference is marginally not significant bet10% level in case of the availability of supplhock.
15 The qualitative results are robust to using deraditive classification of wage bargaining leved avage setting
coordination, the ICTWSS 5.1 database, see Vis€di6)2
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7.3. Positive shocks and responses of employmaunts and wages

While the period 2008-2013 is typically associatdth negative aggregate shocks in the EU, at the
disaggregated level, firms experienced both negativd positive shocks (see Annex A). In Table 5,
we investigate the adjustment strategies followefirims facingpositiveshocks. It shows that the most
common adjustment strategy after a positive shmzdependent of shock and period, was “wages—
labour—hours” (in descending order), meaning thahost countries increasing wages has the highest
predicted probability followed by increases in eayphent (disregarding the possibility of no
adjustment). The results point to an asymmetrictiea of firms to positive and negative shocks, as
cutting labour was the most common adjustment oblaofiowing a negative shock (Table 1).

This asymmetry is in line with the discussion acpanying our simple model. As we argued there,
downward nominal wage rigidity results from thetsagssociated with cutting wages: e.g. the effects
of wage cuts on general morale and on effort. Tleesés are simply not relevant for wage increases.
In addition, in order to encourage their existingrkers to increase their hours and/or to attrast ne
workers, firms need to offer higher wages.

Table 5: Adjustment strategies across countries iresponse to positive shocks

2010-2013 2008-2009
strong and modera strong shock strong and modera strong shock
shock shock
Shock type Strategy Countries (%) Countries (%) Countries (%) Countries (%)
Demand wlh 15 68 10 59 7 100 3 100
Ilwh 6 27 7 41 0 0 0 0
lhw 1 5 0 0 0 0 0 0
Access to W I h 18 82 11 65 6 86 3 100
. whil 0 0 0 0 1 14 0 0
finance
Ilwh 3 14 4 24 0 0 0 0
Ihw 0 0 0 0 0 0 0 0
hiw 0 0 2 12 0 0 0 0
hwl 1 5 0 0 0 0 0 0
Availability wlh 17 77 11 65 4 57 0 0
. whil 1 5 4 24 2 29 0 0
of supplies
Ilwh 2 9 1 6 0 0 0 0
Ihw 2 9 1 6 0 0 0 0
hilw 0 0 0 0 1 14 2 100

Note: MT excluded due to a small number of obsémat Countries for which model (1) was not reliabdgimated (no
convergence, determined outcomes) are excluded bEiveen strategies are split. The percentagesotasum
to 100% due to rounding.

Now, firms that respond to a positive shock by gigantly increasing their production are likely to
need to increase their labour input. Table 5 suggésit the likelihood of increasing employment is
higher than that of increasing hours. Our simplel@hsuggests that this would reflect the constsaint
and costs related to overtime work being largetixglato the cost of hiring additional workers.
Increasing employment is not only the second migstyl adjustment in the dominant adjustment
pattern “wages—labour—hours” but also has the Isigh@bability in the remaining adjustment patterns
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that were relatively common in 2010-13 (“labour—esghours” and “labour—hours—wages”). In the
case of a strong positive shock, we expect thal@mpent increases are even more likely (due to a
substantially higher need to increase output) hatddjustment of hours per worker is, at besifdith
and temporary (due to limits on overtime work).ded, following a strong positive shock in 2010-
2013, adjustment strategies with employment inegappear more common.

7.4. Direction, strength and persistence of sh@ig their effects on firms’ labour cost
adjustment responses

We assess how the direction, strength and persestehthe various shocks affect the labour cost
adjustment response, i.e. the direction and sthesfgtach of the five adjustment strategies: baagew,
flexible wages, permanent employment, temporaryleynpent and hours worked. First, it is clear that
these adjustment strategies are interdependenthw¥ould call for a simultaneous equation model,
such as multivariate Probit. Second, the presehaownward nominal wage rigidities and other
frictions will likely lead to asymmetric adjustmearfbllowing a shock. The marginal effect of a dethan
shock, for example, might be expected to diffemfegative and positive shocks.

A multivariate ordered Probit model combining tineefadjustment strategies can capture these two
elements in one single regression. We have estihthi® model following Roodman (2011); however,
estimating such models is a complex task carryifgt@ntial computational burden. When comparing
how cross equation correlation between the fivetatjies affects the coefficient estimates and stand
errors compared to independently estimated adjudtemguations, we found that the marginal effects
and standard errors were only slightly affectediéllg from the third decimal place onwards). As the
survey responses are of qualitative nature, wegutlgt these differences in the estimated marginal
effects are too small to justify the increased cotaponal burden compared to the independently
estimated single-equation modés.

In what follows, we investigate how the directi@trength and persistence of various shocks affect
various labour cost adjustments in five single-¢ignaordered Probit models. We analyse changes in
i) base wagesii) flexible wagesiii) permanent employeew) temporary employeeand v)hours
worked For this purpose, we transform the questionmasepoint Likert scalfé into an ordered choice
model with three ordered outcomggi.e. decreased/unchanged/increased) for each .fiie define

the latent variablg” as follows!®

—1 — decrease if —o <y <K
y; = 0 — unchanged if Kk < y; <Ky
1 - increase if ky <y <o

16 Results are available from the authors upon reéques

17 The five possible adjustment answers weregttphg decrease(2) “moderate decreasg3) “no chang® (4) “moderate
increasé and (4) ‘strong increasé

18 We could also have estimated an ordered Prokileiwith 5 different outcomes. This would, howeveaye increased
the computational burden of the marginal effectsparticular, some outcomes are rarely observéddrdata, which in
some instances may impede convergence of the ¢istimadgorithm.
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Assuming further a standard normal distributiontfer uncorrelated disturbance termith zero mean
and variance, we estimate the following ordered Probit modelksately for each adjustment channel:

Pr(y; = m) = Pr(m_1 <xiB + & < k) = Pl — x;8) — P(in_1 — x:B)

wherexm denotes thei” threshold point of the continuous latent variablex ands denote the vector
of observed values of the explanatory variablesthadrector of coefficient estimates, respectivély.
represents the standard normal cumulative distabdtinction.

The covariates embody various shock variables, e &s variables related to structural firm
characteristics potentially determining the firratjustment responses to a specific shock. We cansid
the same three shocks as before, i.e. shocksthe #é¢vel ofdemand)) access to finangeand c)the
availability of supplies from the usual supplievge estimate a specification in which the shociaide

is disentangled, into six different dummy variabletrong long-lasting positive shocks, strong
transitory positive shocks, moderate positive shpckoderate negative shocks, strong transitory
negative shocks and strong long-lasting negatigelsh The base category is the outcome ‘unchanged'.
This specification enables us to assess whethealitbetion, size and persistence of the shocksamsatt
for the response of firms.

In addition to the shock variable(s), we includenfispecific characteristics likely to affect the
adjustment process. Thabour cost sharéin total costs) captures differences in productechnology
and labour intensity across firms. Tkhare of high-skilled employeethe share of permanent
employeesand theshare of employees with tenure of more than 5 yelaasacterise the employee
structure of the firm. The existence otallective pay agreemeat the firm, be it at firm level or an
outside agreement, captures differences in thesfiflexibility to adjust employment and wages. Last
we include two dummy variables capturing the sizhiong and firing costs, which take the value of
1 if they are moderate or strong. Finally, we in@wountry, sector and year fixed effects.

Turning to the results, we focus the presentatioth@ results on the effects of the demand shock on
the five adjustment channéfThis is because firms considered them to be tret prevalent shock in
the period of our study (e.g. Annex A). Figure ®yydes a graphical illustration of the estimated
marginal effects of various sizes, signs and pierste of demand shocks on different channels oliiab
cost adjustments. All estimates are employmentdted)and clustered by country, sector and size.
Detailed estimation results are provided in Annex C

19 Qur results for the other shocks are shown ineX@.
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Figure 8: Marginal effects of a change in labour cst components following a demand shock
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Source: WDN3 data, own calculations.

The results suggest the presence of important asynes in adjustment following a demand shock.
The adjustment depends on the direction, sevanityparsistence of the shock, as would be expected a
priori. First, the probability of reductions in leawages significantly increases only in the case of
negative strong persistent demand shock. Howelverintrease in the probability is relatively small.
Moderate and strong transitory negative demandkshada not significantly increase the probability of
base wage reductions. Positive demand shocksninast, tend to increase the probability signiftban
that firms respond with a base wage rise. In agigitno significant effects are found for negativecks

on the probability of reducing flexible wages. Tgatern of reaction to demand shocks for the flexib
wage component is similar to the base wage. Athieibase wage, the response of flexible wages is
stronger in the case of positive shocks than incdse of negative shocks. This asymmetric reaction
pattern reflects the presence of downward wagditygin European countries.
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The marginal effects of a negative demand shogiasmanent and temporary employment are much
more symmetric than in the case of wages. Nega®reand level shocks significantly increase the
probability of layoffs of permanent and temporamgptoyees. The marginal effects for permanent
layoffs increase with the strength and persistariche shock. Positive demand level shocks increase
the probability of hiring both permanent and tengpgrworkers. Interestingly, the marginal effect on
hiring temporary employees is at its highest foorsg transitory shocks. In the case of permanent
employees, the maximum is attained for strong pxsi positive shocks. This might suggest that
following strong persistent positive demand shofikss tend to hire permanent employees rather than
temporary employees.

The effect of negative and positive shocks on heuweked resembles those on base wages, i.e. a
negative shock has a muted impact on hours. Indke of a negative demand shock, hours worked are
not significantly reduced. In contrast, there adrerg) effects in the case of positive demand shdblkes
increase in the probability of raising hours worlegks for a strong transitory positive demand kshoc

In the case of a persistent positive demand shbekprobability of increasing hours worked riselse T
marginal effect is, however, half that correspogdia a transitory shock. Taken together with the
results for employment adjustment, Figure 8 suggisit following transitory positive demand shocks,
firms are more likely to adjust through hours asmdporary employment, while following a long-lasting
shock, the adjustment via permanent employmentrbesanore prominent.

8. Conclusions

In this paper, we used firm-level survey data fl@nEU countries to analyse how the responses of
firms to shocks — that is, the adjustment stratethiat they used — varied depending on the size¢so
and persistence of those shocks. We focused doltb@ing channels of adjusting labour costs: hgurl
wages, employment and hours worked.

We developed a theoretical model to help us unaedshow firms might choose between different
ways to adjust their labour costs. The basic immiin the model is that, in response to shockecafig
their activity, firms choose the cheapest way tpustdlabour costs. In other words, the margin of
adjustment selected will depend on its cost. lis thiodel, the optimisation problem is the same,
whatever the type of the shock. However, the matlelvs firms to adjust differently to positive and
negative shocks.

Our empirical findings are in line with our theacad model. The estimated regression results showed
that the pattern of adjustment was not much intteerby the type of the shock (demand shock, access-
to-finance shock, ‘availability of supplies’ shockut the direction of the shock (positive or nagst

its size and persistence mattered. We found thatnibst common response to a shock is “no
adjustment” in terms of labour costs, with the @t of a demand shock. In response to negative
shocks in 2010-13, firms were most likely to red@seployment, then wages and then hours. In
response to positive shocks, however, firms wereerlikely to increase wages, followed by increases
in employment and then hours worked.
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The comparative evidence for two periods (2008-20092010-2013) is available only for a subset of
seven countries. This comparison showed a mixedingionith slightly more than one half of the
adjustments being different between the two periéseral countries for which we had data for the
two periods experienced deep recessions in 2008-2@0particular, this was the case in the Baltic
States and in Ireland, where the declines of GDihgihe Great Recession were the strongest among
the EU countries. Therefore, these comparativelteesuggest that in normal times, firms were more
likely to adjust employment than wages in respdaasegative shocks, i.e. wages were more rigid, but
in a deep recession, the ranking of these adjustoiamnels switched and firms adjusted wages with
higher probability than employment. These findiags in line with the evidence from earlier empirica
studies, which imply that nominal wages tend tabenward rigid, but the zero lower bound for wage
changes is relaxed in deep recessions.

We also evaluated the reaction patterns of firme#ponse to negative shocks in different instindl
settings. Our findings indicate that that strictpbsgment protection and high centralization or
coordination of wage bargaining make it less likétgt firms reduce wages when facing negative
shocks. This pattern was present irrespectiveefythe of negative shock we considered.

To explore various adjustment channels further, amalysed in more depth the choice between
adjusting base wages and bonuses, and betweertirgljpermanent and temporary employment
following demand shocks, the most prevalent shacR(010-13. Both base wages and bonuses were
less likely to react to negative than to positieendnd shocks. In the case of base wages, thistsefle
downward nominal wage rigidity and has been widiidgussed in the literature. Bonuses are also more
rigid downward than upward. Regarding adjustmenemiployment, the response to negative and
positive demand shocks appears rather symmetiidals there is no indication that the costs of
reducing employment (firing cost plus potentialtoafslater rehiring and retraining workers) diffdre
significantly from the costs of increasing employméhiring and training costs).

Firms in different countries experienced differenbnomic shocks over the 2010-13 period, as some
countries saw a recovery in economic growth, wbileer countries continued to see stagnant or even
declining output. However, the way firms respondedshocks was remarkably similar across the
countries we considered. This result has implicetiftor how we think about the costs of adjusting
hours, wages and employment upwards and downwBaisnstance, one could aim to quantify the
adjustment costs of each of these channels acdffe®dt labour market institutions, different typef
shocks etc. We leave this to future research.
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Annex A: Descriptive statistics (2010-13)

Demand level Access to finance Supplies availability

Total - O + Total - O + Total - O +
AT 778 32 21 46 764 17 73 10 758 11 81 8
BE 984 50 23 27 967 22 70 8 973 23 73 4
BG 420 42 29 30 406 17 69 14 420 20 64 17
CY 178 68 19 13 171 50 49 2 166 39 60 1
Cz 1006 44 19 37 991 15 74 11 1001 9 80 10
DE 2354 25 35 39 2266 20 65 15 2288 11 79 10
EE 482 22 16 62 482 8 76 16 482 10 73 17
ES 1957 70 14 16 1957 44 50 6 1957 22 72 6
FR 1144 57 15 28 1135 19 74 7 1139 19 78 4
GR 349 71 5 24 319 66 28 5 312 58 34 7
HR 301 53 19 29 301 24 64 12 301 27 62 11
HU 2018 33 48 19 1959 21 69 11 1962 17 71 12
IE 1230 51 16 33 1174 37 55 8 1206 21 71 8
IT 1081 58 12 30 1078 37 44 19 1081 22 54 24
LT 515 25 32 43 515 16 71 13 515 11 72 16
LU 673 35 29 36 668 21 71 8 672 12 82 6
LV 556 28 16 56 414 14 61 25 519 11 70 19
MT 163 23 19 58 152 5 80 15 163 4 90 7
NL 727 56 17 27 727 35 59 6 727 16 76 8
PL 1449 42 18 40 1421 18 67 15 1433 7 74 19
PT 1121 54 12 34 1097 32 55 13 1105 19 73 8
RO 2040 32 29 39 2031 15 64 21 2037 11 68 21
Sl 1213 58 20 22 1213 45 51 3 1213 19 77 4
SK 600 47 15 38 5904 15 67 18 504 11 75 13

UK 626 17 16 67 621 17 56 26 623 11 0 88

Note: -/0/+ denote the percentage of firms thpbreed negative/no/positive impact on their firm's
activity in 2010-13. Total is the number of firnfsat replied to the question concerning the
effect of each factor on firm’s activity.
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Annex B

Table B.1: Predicted probability of labour markdjustment followingnoderate or strong negative
shockin 2010-2013

Supplies
Demand level Access to finance availability

none w | h none w | h none w | h
AT* 43 15 46 33 86 4 13 5 68 3 29 9
BE* 41 3 48 32 78 1 17 8 74 1 20 10
BG 71 12 22 1 63 11 32 5 75 14 22 8
CY 46 41 36 34 51 23 45 19 61 22 34 7
Cz 34 34 55 18 64 16 26 8 69 14 24 7
DE 60 11 22 17 76 9 15 5 82 3 12 7
EE* 68 9 26 7 79 4 17 5 89 3 6 7
ES 54 15 38 13 73 9 20 6 77 7 18 4
FR 38 18 57 12 62 9 29 11 63 8 32 6
HR 33 24 55 3 59 12 33 3 79 13 15 4
HU 59 24 25 4 77 18 10 3 65 28 10 2
IE 51 33 33 15 67 19 21 8 74 17 12 4
IT 49 14 37 21 71 13 19 14 74 8 19 9
LT 66 14 23 13 92 4 6 2 84 6 12 1
LU 51 17 32 12 65 12 27 6 72 5 22 6
LV 72 9 20 7 69 13 21 8 79 9 19 3
NL 27 25 65 16 58 18 29 12 67 12 25 12
PL* 55 22 32 8 66 14 27 7 70 10 27 3
PT 39 22 56 14 62 15 30 6 62 14 30 5
RO 48 12 49 7 73 9 23 2 7% 4 22 3
Sl 35 35 47 13 63 16 32 5 61 18 33 10
SK 32 21 61 18 61 8 34 5 67 4 33 2
UK 42 26 46 17 58 8 32 8 87 5 12 1

Note: Predicted probability based on model (1) agdregated to the three main adjustmentsa@ges,Jabour anchours).
Total is the number of firms that replied to theesfion concerning the effect of each factor on'Bractivity. * denotes
country models (1) estimated without size dummie®btain reliable estimates).
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Table B.2: Predicted probability of labour markdjustment following aeverenegative shock

2010-2013
Demand level Access to finance Supplies availadodlit

none w I h none w I h none w I h
AT* 14 30 79 42 83 9 15 8 26 0 74 0
BE* 26 8 64 41 56 2 39 18 57 3 29 20
BG 48 26 40 12 27 32 63 9 49 28 40 24
Cy* 29 47 59 30 36 42 41 29 31 47 45 31
Ccz 18 46 74 22 45 28 40 13 42 1 58 46
DE 36 15 43 26 53 24 39 18 80 10 14 14
EE* 58 35 28 7 65 29 18 12 81 19 3 0
ES 34 23 59 22 57 19 31 13 61 12 28 12
FR 24 27 70 23 50 15 44 11 53 12 44 6
GR 14 76 67 15 13 76 50 12 52 4 19 6
HR* 26 40 54 2 45 22 55 5 68 10 32 O
HU 26 50 60 15 82 13 16 5 72 21 10 3
IE 39 45 42 22 50 30 35 17 73 21 13 5
IT 33 31 52 38 50 21 36 28 60 5 34 22
LT 37 40 33 22 71 19 20 12 61 18 28 4
LU 39 26 54 17 52 16 31 12 36 32 37 32
LV 20 43 80 17 68 12 14 23 38 24 62 16
NL 14 36 82 24 30 34 55 23 69 8 31 4
PL* 50 25 35 10 54 22 42 3 90 10 10 O
PT 36 28 57 17 42 25 53 10 20 46
RO 27 17 71 17 50 19 42 8 71 6 29 3
Sl 26 52 59 33 33 39 57 10 55 31 33 10
SK 12 37 84 20 55 17 32 14 44 22 56 18
UK 12 37 77 35 51 14 45 8 83 17 17 O

Note: Predicted probability based on model (1) aggregated to the three main adjustments (ie, wéagsur and hours).
Total is the number of firms that replied to thestion concerning the effect of each factor on’ractivity. * and + denote
country models (1) estimated without size and seiimmies, respectively (to obtain reliable estasat
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Annex C: Marginal effects from the ordered Probit nodel — base wages, flexible wages,
permanent employment, temporary employment and hows worked

(1) (2) 3) (1) (2) (3) (1) (2) 3) (1) (2) (3) (1) (2) (3)
bw_d bw_0 bw_u fw_d fw_0 fw_u pe_d pe_0 pe_u te_d te_0 te_u hr_d hr_0 hr_u
VARIABLES yl y1l y1l y1l yl yl yl yl y1l y1l yl yl yl yl yl
Demand level - strong down - long-lasting 0.03**  0.06*** -0.09*** 0.05 0.03* -0.08 0.33%**  -0,07*** -0.26%** 0.11** 0.01 -0.12%** 0.05* 0.00 -0.05%*
(0.014)  (0.022)  (0.035) (0.035)  (0.016)  (0.051) (0.027)  (0.013)  (0.015) (0.051)  (0.006)  (0.047) (0.025)  (0.004)  (0.022)
Demand level - strong down - transitory 0.01 0.03 -0.05 0.00 0.00 -0.00 0.25%**%  -0.04** -0.22%** 0.13** 0.01  -0.13*** 0.04 0.00 -0.04
(0.011)  (0.022)  (0.033) (0.030)  (0.023)  (0.053) (0.043) (0.017) (0.027) (0.049)  (0.006)  (0.045) (0.035)  (0.003)  (0.033)
0.01 0.01 -0.02 0.03* 0.02* -0.05*% 0.10***  0.01*** -0.11*** 0.08***  0.02%** -0.09*** 0.02* 0.01* -0.03*
(0.005)  (0.010)  (0.015) (0.016)  (0.012)  (0.028) (0.011)  (0.003) (0.013) (0.028)  (0.006)  (0.033) (0.012)  (0.003) (0.015)
-0.03%** -0.07*** 0.10*** -0.07*** -0.06*** 0.13%** -0.10%**  -0.01%**  0.11*** -0.06%*  -0.01**  0.07** -0.06*** -0.01*** 0.07***
(0.006) (0.012)  (0.018) (0.013)  (0.010)  (0.021) (0.017)  (0.003)  (0.019) (0.025)  (0.006) (0.031) (0.009) (0.004) (0.011)
Demand level - strong up - transitory -0.04%**  -0,13***  0,17%** -0.04 -0.04 0.07 -0.15%*%*  -0,07**  0.22*** -0.12%**  -0.07* 0.19%* S0.11%%*%  -0.22%**  (0.33%**
(0.005)  (0.021)  (0.025) (0.027)  (0.030)  (0.056) (0.035)  (0.032)  (0.066) (0.040)  (0.042)  (0.081) (0.009)  (0.045)  (0.051)
Demand level - strong up - long-lasting 0.03*** -0,10%** 0.13*** -0.10%**  -0.13***  0,23*** -0.19%**  -0.11%**  0.30*** -0.07** -0.03 0.10* -0.08*** -0,07***  0.15%**
(0.008)  (0.029)  (0.036) (0.014)  (0.034)  (0.046) (0.020)  (0.027)  (0.046) (0.035)  (0.022)  (0.056) (0.010)  (0.021)  (0.029)
Access to finance - strong down - long-lasting 0.00 0.01 -0.01 0.10%*  0.04*** -0,15%** 0.07*** 0.00 -0.07*** 0.02 0.00 -0.03 0.03 0.00** -0.03
(0.012)  (0.025) (0.037) (0.050)  (0.008)  (0.057) (0.023) (0.002) (0.021) (0.064)  (0.011)  (0.075) (0.034)  (0.002) (0.033)
Access to finance - strong down - transitory 0.03* 0.06**  -0.09** 0.09 0.04%**  -0.13* 0.10%* -0.00 -0.10** 0.10 0.01 -0.11 0.08 -0.01 -0.07**
(0.017)  (0.027)  (0.044) (0.057)  (0.014)  (0.070) (0.046)  (0.006) (0.041) (0.084)  (0.007) (0.077) (0.056)  (0.021)  (0.036)
0.02%**  0.03*** -0.05*** 0.06***  0.05*** -0.11%** 0.00 0.00 -0.01 0.03 0.01 -0.03 -0.01 -0.00 0.01
(0.006) (0.013)  (0.018) (0.019)  (0.013)  (0.031) (0.016)  (0.002)  (0.018) (0.036)  (0.009)  (0.045) (0.015)  (0.004)  (0.019)
0.00 0.01 -0.01 -0.03 -0.02* 0.05* -0.01 -0.00 0.01 -0.00 -0.00 0.00 -0.00 -0.00 0.01
(0.008)  (0.018)  (0.027) (0.016)  (0.012)  (0.028) (0.027)  (0.003)  (0.030) (0.028)  (0.007)  (0.034) (0.013)  (0.003)  (0.016)
Access to finance - strong up - transitory 0.06* 0.10**  -0.16** -0.02 -0.02 0.04 0.02 0.00 -0.02 0.10 0.01 -0.10 0.08 -0.01 -0.07
(0.037) (0.041) (0.077) (0.062) (0.061) (0.123) (0.062)  (0.004)  (0.066) (0.076)  (0.008)  (0.069) (0.082)  (0.030) (0.052)
Access to finance - strong up - long-lasting -0.02 -0.04 0.06 -0.05 -0.06 0.11 -0.04 -0.01 0.05 -0.10** -0.06 0.16% 0.04 0.00 -0.04*
(0.012)  (0.033)  (0.044) (0.040)  (0.056)  (0.097) (0.078)  (0.022)  (0.100) (0.050)  (0.046)  (0.095) (0.031)  (0.005)  (0.026)
Supplies - strong down - long-lasting 0.03* 0.06** -0.09* 0.02 0.01 -0.03 0.04 0.00%** -0.04 0.09 0.01 -0.09 0.11* -0.02 -0.09**
(0.019) (0.028)  (0.047) (0.058)  (0.036)  (0.093) (0.047)  (0.001) (0.047) (0.075)  (0.005)  (0.070) (0.065)  (0.031) (0.034)
Supplies - strong down - transitory 0.00 0.01 -0.01 -0.00 -0.00 0.00 0.08 0.00 -0.08* -0.02 -0.01 0.03 0.00 0.00 -0.00
(0.017)  (0.035)  (0.052) (0.047)  (0.036)  (0.083) (0.053)  (0.006) (0.047) (0.056)  (0.019)  (0.075) (0.027)  (0.006)  (0.033)
0.00 0.01 -0.01 0.01 0.01 -0.02 -0.03 -0.00 0.03 0.01 0.00 -0.01 -0.04**  -0.01* 0.05**
(0.007)  (0.015)  (0.022) (0.015)  (0.011)  (0.026) (0.025)  (0.003) (0.028) (0.025)  (0.006)  (0.031) (0.019)  (0.005)  (0.024)
-0.01 -0.02 0.04 -0.01 -0.01 0.02 -0.01 -0.00 0.01 -0.01 -0.00 0.01 -0.00 -0.00 0.00
(0.008)  (0.017)  (0.025) (0.026)  (0.020)  (0.046) (0.020) (0.003) (0.023) (0.022)  (0.005)  (0.027) (0.017)  (0.004)  (0.021)
Supplies - strong up - transitory -0.03**  -0.09* 0.12% -0.13%%*  -0.28%**  0.41%** -0.04 -0.01 0.05 -0.07 -0.03 0.09 -0.10%**  -0.16%*  0.25%**
(0.014)  (0.052)  (0.065) (0.013)  (0.059)  (0.068) (0.084) (0.024) (0.108) (0.156)  (0.095)  (0.251) (0.014)  (0.067) (0.079)
Supplies - strong up - long-lasting -0.01 -0.02 0.03 0.07 0.03 -0.10 -0.06 -0.01 0.07 -0.08 -0.04 0.12 -0.06** -0.04 0.10
(0.019)  (0.048)  (0.067) (0.107)  (0.032)  (0.138) (0.062)  (0.023)  (0.085) (0.065)  (0.046)  (0.110) (0.027)  (0.041)  (0.067)
(1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) 3) (1) (2) (3)
bw_d bw_0 bw_u fw_d fw_0 fw_u pe_d pe_0 pe_u te_d te 0 te_u hr_d hr_0 hr_u
VARIABLES yl yl yl yl yl yl yl yl yl yl yl yl yl yl yl
Construction 0.02***  0.04*** -0,05*** 0.03 0.02 -0.05 0.00 0.00 -0.00 0.04* 0.01** -0.05* -0.01 -0.01 0.02
(0.005)  (0.011)  (0.016) (0.016)  (0.014)  (0.030) (0.016)  (0.002)  (0.018) (0.020)  (0.005)  (0.025) (0.012)  (0.005) (0.017)
Trade 0.01** 0.03**  -0.04** 0.04* 0.03** -0.07* 0.00 0.00 -0.00 0.06**  0.01*** -0.07** 0.01 0.00 -0.01
(0.006)  (0.013)  (0.019) (0.020) (0.016)  (0.035) (0.015)  (0.002)  (0.017) (0.026)  (0.005)  (0.031) (0.021)  (0.004)  (0.025)
Business Services 0.01** 0.03**  -0.04** 0.05***  0.04*** -0.09%** -0.00 -0.00 0.01 0.03* 0.01* -0.04* 0.01 0.00 -0.01
(0.006) (0.012) (0.018) (0.017)  (0.013)  (0.030) (0.016)  (0.002)  (0.018) (0.019)  (0.006)  (0.025) (0.014)  (0.003)  (0.017)
Financial Intermediation 0.00 0.01 -0.01 0.05 0.04* -0.10 0.03 0.00 -0.03 0.12%**  0.01** -0.13%** 0.03 0.00 -0.03
(0.014)  (0.034)  (0.047) (0.036)  (0.023)  (0.059) (0.050)  (0.002)  (0.053) (0.043)  (0.006)  (0.040) (0.022)  (0.003)  (0.024)
5-19 empoyees -0.10%**  -0.12%**  0.22%** -0.06 -0.03* 0.09 -0.05%  -0.01***  0.06%* -0.06 -0.02%* 0.07* -0.04 -0.00 0.04
(0.019) (0.016)  (0.034) (0.038) (0.017)  (0.055) (0.026) (0.002)  (0.027) (0.037)  (0.009)  (0.045) (0.031)  (0.004)  (0.028)
20-49 employees S0.11%**  -0.13%**  0.24*** -0.03 -0.02 0.05 -0.04*  -0.00***  0.05*% -0.04 -0.01* 0.05 -0.02 0.00 0.02
(0.019) (0.015)  (0.033) (0.039) (0.017)  (0.055) (0.026) (0.001) (0.027) (0.036)  (0.007)  (0.043) (0.032)  (0.003) (0.029)
50-199 employees -0.12%**  -0.15%**  0.26%** -0.05 -0.03** 0.09 -0.04 -0.00** 0.05 -0.03 -0.01 0.04 -0.04 -0.00 0.04
(0.019) (0.017)  (0.034) (0.038)  (0.016)  (0.054) (0.028)  (0.002)  (0.029) (0.039)  (0.008)  (0.046) (0.032)  (0.004) (0.029)
200+ employees -0.13%**  -0.17%**  0.29%** -0.05 -0.03 0.07 -0.02 -0.00 0.02 0.01 0.00 -0.01 -0.04 -0.00 0.04
(0.019)  (0.018)  (0.035) (0.040)  (0.019)  (0.058) (0.030)  (0.001)  (0.030) (0.040)  (0.007)  (0.047) (0.034)  (0.005)  (0.033)
Labour cost share (%) -0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00** 0.00**  -0.00%* 0.00 0.00 -0.00 -0.00 -0.00 0.00
(0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.001) (0.000)  (0.000)  (0.000)
Permanent empl., share (%) 0.01 0.02 -0.03 0.02 0.02 -0.04 -0.06* -0.01 0.07* 0.13**%*  0.03*** -0.16*** 0.00 0.00 -0.01
(0.011)  (0.023) (0.034) (0.041)  (0.031) (0.072) (0.037)  (0.005)  (0.042) (0.044)  (0.011)  (0.053) (0.032)  (0.008) (0.040)
High-skilled empl., share (%) 0.02** 0.04**  -0.05** -0.00 -0.00 0.00 0.02 0.00 -0.02 0.03 0.01 -0.04 -0.00 -0.00 0.00
(0.008)  (0.018)  (0.027) (0.017)  (0.013)  (0.029) (0.027)  (0.003)  (0.030) (0.036)  (0.009)  (0.045) (0.018)  (0.004)  (0.022)
Existence of pay agreement (d) -0.00 -0.01 0.01 -0.01 -0.00 0.01 0.01 0.00 -0.01 -0.00 -0.00 0.00 0.01 0.00 -0.01
(0.005)  (0.011)  (0.017) (0.013)  (0.010)  (0.022) (0.018)  (0.002)  (0.020) (0.026)  (0.006)  (0.033) (0.010)  (0.002)  (0.012)
Tenure 5>years, share (%) 0.00 0.01 -0.01 0.03 0.02 -0.05 0.19%**  0.02*** -0.21%** 0.12%**  0.03*** -0.15%** 0.01 0.00 -0.02
(0.010)  (0.022)  (0.031) (0.021) (0.016)  (0.037) (0.036)  (0.005)  (0.040) (0.040)  (0.011)  (0.050) (0.018)  (0.005)  (0.023)
Moderate/strong hiring costs (d) 0.00 0.00 -0.01 -0.05%** -0.04*** 0.08*** -0.01 -0.00 0.01 -0.05%  -0.01** 0.06* -0.01 -0.00 0.02
(0.005)  (0.011)  (0.017) (0.014)  (0.009)  (0.023) (0.015)  (0.002)  (0.017) (0.027)  (0.006)  (0.032) (0.012)  (0.003)  (0.015)
Moderate/strong firing costs (d) -0.01 -0.02 0.03 0.02 0.02 -0.04 0.03** 0.00* -0.03** 0.02 0.00 -0.02 -0.00 -0.00 0.00
(0.006)  (0.013)  (0.020) (0.015)  (0.010)  (0.025) (0.015)  (0.002)  (0.017) (0.018)  (0.004)  (0.022) (0.013)  (0.003)  (0.016)
Observations 17,432 17,432 17,432 11,163 11,163 11,163 17,391 17,391 17,391 8,287 8,287 8,287 17,293 17,293 17,293

Note: Base wages (bw), flexible wages (fw), permaeenployment, (pe) temporary employment (te) angrfiavorked

(hr). _d, _0 and _u denote decrease, no changmemedse, resp.
Coefficients are employment weighted average makregiifiects. Specifications includes country fixefeefs.
Standard errors (in parentheses) are clusteredunytiy, sector and size.
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