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1. Introduction

Changes in (real) wages are an important vehialeafo economy’s adjustment to economic
shocks and play a decisive role in a wide arrajnaéroeconomic models. Therefore discussions
and investigations of wage cyclicality have a Itigtory which goes back to Keynes (1936) and
beyond® In recent years the response of wages to macroatiorshocks is seen as crucial for
explaining the high volatility of unemployment (deissarides 2009). Up to the early 1990s, most
macroeconomists believed in evidence from aggrejate series showing that real wages were
quite stable over the business cycle. However, rGdiarsky and Parker (1994) demonstrated
that the true movement of real wages with the kassircycle is not visible in aggregate data due
to a (countercyclical) composition bias. Therefoamd due to the growing availability of
longitudinal micro-level data since the 1990s, rdtten has shifted to micro-based studies. A
number of micro studies found that wages in fa@nge in a procyclical way and that wage
cyclicality differs between different wage measuaesl demographic groups as well as between

job stayers and employees who change employersvémt) ?

For Germany, wage cyclicality has been investigateitiree recent studies. Based on data from
the German socio-economic panel, Anger (2007) fitidg for the vast majority of workers
within employer-employee matches hourly wages dbadjust to the business cycle, whereas
monthly wages respond significantly to the cyclevarious sub-samples (for instance in the
private sector). The latter result is partly cooied by Peng and Siebert (2007) who use the
same data set and find real wages (including awerfyayments, bonuses etc.) to be procyclical
in the private sector in western Germany. Making o$ a different set of data, namely the
Employment Register of the Federal Employment Agenaidsteck (2008) compares wage

adjustment in West Germany at the aggregate anonadevel and shows that the latter is much

! While classical and traditional Keynesian modeiedjxt a countercyclical relationship between nsabes and
employment, various modern models suggest thatreleionship is procyclical; for a brief discussiof the
theoretical background, see Swanson (2007). Ae@)diut more static approach is taken in the wageediterature
initiated by Blanchflower and Oswald (1994) whiglveéstigates the (negative) relationship betweerlghels of
local unemployment and wages; for a survey, seleaNip and Poot (2005).

% See, e.g., Ziliak, Wilson and Stone (1999), Shid Solon (2007) and Swanson (2007) for the U.Sr E2906)
and Devereux and Hart (2006, 2007) for the U.Kd Brartins (2007) for Portugal. For a survey of thesd other
studies, see Anger (2007).
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smaller. Moreover, the difference in cyclical wagdiustment between stayers and movers is
much greater for regional than for aggregate uneympént shocks. Ludsteck (2008) speculates
that this may result from the rather centralizesteay of collective bargaining in Germany, but

due to lack of data he is not able to directly stigate the impact of wage setting institutions.

This points to a research gap which is also visiblenost studies from other countries: The
possibility that wage setting may differ in diffatebargaining regimes and that labor relations
and worker representation at the firm level may gitay a role is largely neglected in the
literature on wage cyclicality.To be sure, some authors have tried to compare wygjicality
between countries with flexible and rigid labor keis (see Peng and Siebert 2007 for a
comparative study of the U.K. and western Germaauyd, a few studies for the U.S. have found
wages of union workers to be less procyclical @#ak, Wilson and Stone 1999, Grant 2003).
There is just one study, however, which takes atoount collective bargaining coverage:
Devereux and Hart (2006) find that the wages obwuaced workers in Britain appear to be more
procyclical than those of workers covered by aemiVe agreement, but the difference is not
always statistically significant. To the best ofr dinowledge, there is no study which takes
account of other institutional settings that maffuence wage adjustments at company level,

such as the existence of works councils.

Taking this research deficit as a starting poihis paper contributes to the literature on wage
adjustment and wage cyclicality in three ways. tFinge focus on the role of industrial relations
regimes in wage adjustment by taking into accowtiective bargaining at the industry or firm
level and the existence of company-based works a@tsurSecond, in addition to measuring the
state of the business cycle by changes in the gatgaeinemployment rate we also investigate
how changes in the regional unemployment rate affege adjustment in different industrial
relations regimes and include regional fixed effgsb that we are able to distinguish between
aggregate cyclical effects and regional variatiofiseffects. Third, we distinguish between

positive and negative changes in these unemploynebles, in such a way testing whether

® This is quite surprising given the large literatuon the effects of (de)centralized wage bargainimg
macroeconomic performance started by Calmfors aiifili1988), which however has not produced aleat and
stable empirical results; for a survey, see Aidt imannatos (2002).

2



and in which regime wage cyclicality differs betweescessions and expansions (as found by
Martins 2007). Disaggregated analyses of this a@tpossible since we use a large-scale linked
employer-employee data set for western Germany twipcovides rich information on
employees’ wages and individual characteristicswad as on firm characteristics such as

bargaining coverage, existence of a works cousedtor and firm size.

The paper proceeds as follows: Section 2 expléi@srstitutional background of wage setting in
Germany and discusses the presence and the pbtemijge adjustment effects of various
industrial relations regimes. The data and our eogdispecification are described in section 3.
Section 4 presents our results, and section 5 gdasl

2. Institutional Background and Theoretical Considerations

The German system of industrial relations is chiarazed by a dual system of worker
representation through trade unions and works dlsyrextensive juridification (including co-
determination at establishment and company leeahpmpassing organizations on both sides of
the labor market, and a system of predominantlysing-level collective bargaining (for details,
see Keller 2004). The constitutionally protectedngiple of bargaining autonomy gives
organizations of employers and employees the tightgulate wages and working conditions
without state interference. Collective agreemergdegally binding and may be concluded either
as multi-employer agreements at industry level siagle-employer agreements at company
level. Collective bargaining is mainly conducted ragional industry level, but in certain
industries is quite frequent at national or compkewel. It determines blue and white collar pay
increases (usually annually) as well as job clasgibns, working time, and working conditions
(over longer time periods). Collectively agreed msrare minimum terms which means that
companies bound by (industry- or company-leveljeobive agreements cannot undercut, only
improve upon these terms and conditions, throudgantary premiums such as higher wages or
more holidays. The concrete implementation and toang of industry-level collective

agreements is increasingly relegated to companyganent and works councils.



According to the German Works Constitution Act, W®rcouncils are mandatory but not
automatic in all establishments exceeding a simstold of five permanent employees. They are
not automatic in that they must be elected (byetigre workforce in the establishment). While
works councils are formally independent of unianspractice the majority of works councilors
are union members. The size of the works councfixisd by law and is a function of the
establishment’s employment level (for more insiitnél details, see Addison, Schnabel and
Wagner 2001). Works councils have fairly extensigats of information (on all matters related
to the discharge of their statutory functions) aswhsultation (on issues such as planned
structural alterations to the plant and manpowanmihg) prescribed by law. In addition, and in
contrast to continental European counterparts ofkplace representation, German works
councils have co-determination rights on what aemed “social matters”. These include
remuneration arrangements, the regulation of awertind working hours, and health and safety
measures. In contrast to unions, works councils nwcall a strike, and they are excluded from
reaching agreement with the employer on wages amdkimg conditions that are settled or
normally settled by collective agreements betwesions and employer associations at industry
level (unless the latter explicitly authorize workgreements of this sort). However, their
extensive rights of information, consultation ar@determination on many other issues mean
that works councils have considerable bargaininggsavhich can be used for rent-seeking, and
unsurprisingly effective wages have been shown dohlgher in establishments with works
councils (e.g. Addison, Schnabel and Wagner 20@ibjét and Jirjahn 2003).

(Table 1 about here)

The presence and coverage of collective agreenagrtsvorks councils in West Germany are
shown in Table 1 based on information from the espntative IAB Establishment Panel
(described in detail below). It can be seen that989, the starting year of our investigation,
industry-level collective agreements applied ird53ercent of private-sector establishments with
five or more employees, covering 65.6 percent ofwadrkers. Single-employer collective
agreements at firm level were found in almost 4 @et of establishments, employing about 8
percent of workers. More than 40 percent of plamd about 25 percent of employees were not

covered by a collective agreement, which meanstt®at wages and working conditions were
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laid down in individual contracts. The presence aaderage of collective agreements steadily
rises with establishment size, and this is alsodhse for works councils. All in all, works

councils were set up in 13.6 percent of establistimyavhich however employed more than 50
percent of workers. While works councils are seldoond in small establishments, they are the

norm in large companies where their legal powezsrauch stronget.

The presence of collective agreements and of wodkscils in a plant may influence wage

adjustments to economic shocks in various wayso#ting to the theory of implicit contracts

(see Azariadis 1975), risk averse workers prefemaoth development of wages instead of a
highly volatile income. In contrast, firms — in &aof imperfect capital markets — may have an
incentive to share risks with their employees. nititutions such as collective bargaining or
works councils exist, workers may have a betterodpjpity to prevent risks and to implement

implicit contracts. A somewhat related view, exgessby Agell (2002, 108), would be that labor
market institutions “serve an important function sdcial insurance”. In both views, these
institutions should smoothen the development ofegain particular, we expect that a change in
the unemployment rate leads (in absolute termsi temaller adjustment of wages if such

institutions do exist.

The reaction of wages to the change in unemploymeay not be symmetric, however, and
whether institutions matter for the adjustment aiges may depend on the direction of the
economic shock. More precisely, a Keynesian viewuldidoe that labor market institutions
prevent wage cuts, resulting in downward wage tigitbee Card and Hyslop 1997, 71). Hence,
the existence of collective bargaining agreememid works councils should dampen wage
adjustments to rising unemployment in order to gubtvorkers’ wages. Therefore, we should
observe a non-linear relationship between changegages and changes in the unemployment
rate in establishments with collective agreementda works councils. According to this view,
such institutions particularly matter for the adjoent of wages if the economic situation

worsens.

* The determinants of works council existence avestigated, inter alia, by Addison et al. (20033 tiibler and
Jirjahn (2003), whereas the determinants of calledbargaining structure are studied by Hibler dindhn (2003)
and Schnabel, Zagelmeyer and Kohaut (2006).
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In the empirical analysis below, we investigate thibe (and to which extent) labor market
institutions such as collective bargaining and waz&uncils do indeed matter for the adjustment
of wages to economic shocks in western Germanyin8gators of changes in the economic

situation, we use changes in the aggregate ormabrates of unemployment.

3. Data and Empirical Specification

The data set used in the subsequent empirical se®lig the German LIAB, i.e. the linked
employer-employee data set of the Institute for Bympent Researchr(stitut fir Arbeitsmarkt-
und BerufsforschunglAB). The LIAB combines the Employment Statistiof the German
Federal Employment AgencyB(ndesagentur fir Arbgitwith plant-level data from the 1AB
Establishment Panel. For detailed information oe LHAB, see Alda, Bender and Gartner
(2005).

The employee side of our data set is the Employn&tatistics, covering all employees and
trainees subject to social security. They exclugiong others, the self-employed, family
workers, a subgroup of civil servants (“Beamte’tydents enrolled in higher education, and
those in marginal employment. The employment diasiscover nearly 80 percent of all
employed persons in western Germany and about @enteof employees in eastern Germany.
They are collected by the social insurance institist for their purposes according to a procedure
introduced in 1973 and are made available to tliefed Employment Agency. Notifications are
prescribed at the beginning and at the end of sop& employment in a plant. In addition, an
annual report for each employee is compulsory atethd of a year. Misreporting is legally
sanctioned. The employment statistics contain médiron on an employee's occupation, the
occupational status, and gross earnings up todhgilbution assessment ceiling, as well as on
individual characteristics like sex, age, natidiyaland qualification. Each personnel record also

contains the establishment identifier and the itrgufiliation.



The employer side of our data set is given by &i& Establishment Panel, a stratified random

sample of establishments included in the Employr&gatistics, where the strata are defined over
industries and plant sizes (large plants are ougpiad). In 1993, the panel started with 4,265

plants, covering 0.27 percent of all plants in wastGermany (2 million) and 11 percent of total

employment (29 million). In 1996, the establishmpanhel also started in eastern Germany with
4,313 establishments representing 1.1 percentlgblahts (391,000) and 11 percent of total

employment (6 million). The IAB Establishment Pamels been set up for the needs of the
Federal Employment Agency to provide informatiomatbthe demand side of the labor market.

Therefore, detailed information on the compositbthe workforce and its development through

time constitutes a major part of the questionnattether questions concern training and further
education, the total wage bill, standard hours,ifass activities, establishment policies, and

general information about the plant like the exiseeof a works council and adopted bargaining
agreements. With respect to the latter, plant manmsagre asked whether they apply a bargaining
agreement (a) from the sectoral level or (b) froenfirm level.

The LIAB is created by linking the Employment S#tis and the IAB Establishment Panel
through the establishment identifier which is aafalié in both data sets. Because the Employment
Statistics is spell-based (one record for each eynpént spell), the combined data set is
potentially complex. To simplify, we select all wers in the employment statistics who are
employed by the surveyed plants on June 30th isa&’yThis yields an unbalanced annual panel
of workers together with detailed information o filants in which they work, which is unique

for Germany.

To this data, we merge information on the registeweemployment rate obtained from the
Federal Employment Agency which is calculated hwdiing the reported number of unemployed
persons at the end of June of the respective ygath® sum of total unemployment and
dependent civil employment. We use two differenemployment rates: (i) aggregated at the
national level (of western Germany) and (ii) regibnnemployment rates for 326 administrative

districts (andkreise und kreisfreie StadteNUTS3 regions) in western Germany. This is the

5 June 30th has been selected because most informiatithe IAB Establishment Panel refers to thaedsf a
current year.
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most disaggregated level for which labor markeadat available. Therefore, we can compare
whether changes in the aggregate unemploymenaratehanges in (and between) the regional

unemployment rate affect the adjustment of wagksrdntly.

The dependent variable in our analysis is the ahandhe real wage of a worker between two
consecutive years, where average daily gross wiagesthe Employment Statistics have been
deflated by the consumer price index obtained ftbetederal Statistical OfficéFachserie 17
Reihe 7.° A shortcoming of the LIAB is that these daily gsosages are censored at the social
security ceiling. One remedy of this data problem is to pursue sifigputation, i.e. to impute
the censored wages with estimated wages based Tabit regression (see Gartner 2005 for
details). However, we are analyzing below withimgo® variations in the individual wage, which
the Tobit procedure does not take account of. bited, the data-generating process for wages
above the social security ceiling may differ fronatt governing lower wages, for instance since
employees in the high-wage category (such as masjagsually negotiate on their own even if
the firm makes use of collective bargaining forestemployees. Therefore, imputation cannot
help in our context to disclose the true relatigmdietween wages and the regressors. For this
reason, we have discarded observations with cethseage< It should also be noted that due to
the lack of information on actual hours worked, were not able to calculate an hourly wage
(which was used as the dependent variable by RehGiebert 2007, for exampl&).

We have imposed the following sample restrictioe use the years 1999-2005 since the

guestions on bargaining arrangements were contstyoefined until 1999. We have not

® Daily wages are calculated by dividing the repbrtempensation by the number of days within a spelinoted
above, our sample includes employment spells wtichprise June 30th of a particular year. Aboutelearters of
observations (and therefore also the compensatfonnation) cover the whole year, while 98% of #pells cover
at least half a year. Calculation of the averagdly eaage allows the comparison of wages betweenveitiun years,
even for spells of different lengths.

" The ceiling for daily gross wages in 2000, forregée, is at 143.92 Euro in western Germany.

8 This reduced our regression sample by 9.7%. We taso dropped observations where reported wages we
unreasonably low (i.e. wages below twice the lifoitmarginal workers, which is 21 Euro per day 89& and 26
Euro in 2005), because we reckon that in thesescaiBer the wage or the information on workingdinvas
miscoded. This affected 1% of all observations.

® Therefore, our dependent variable (the changeah daily wages) may vary either because the haudge or
because hours worked have changed. However, itclbeunoted that the extent of paid overtime is imloever in
Germany than, for example, in Britain and Japas tsart 2004, 13).
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included 2006 due to a break in the definition loé tunemployment rat8. Our period of
observation covers a complete business cycle. R@®7 to 2001, which was the period of the
new-economy boom, unemployment was falling. Wita burst of the new-economy bubble in

2001 unemployment was rising again until 2005 (Sgeare 1).

(Figure 1 about here)

We focus on the private sector (without agriculfuisr which the employment statistics cover
nearly 100% of all workers. Our analysis is basedvestern Germany (since the eastern German
labor market is still in a special transformatiomgess) and restricted to full-time employees,
because of the lack of hours worked, such thatntbathly income of part-timers cannot be
compared to that of full-time employees. We resiar analysis to wage changes of stayers, i.e.
of persons who worked for the same firm in the saoc®ipation in two consecutive years, since

wage changes of movers may be due to endogenoustynob

Finally, we only look at plants which employ betweeand 499 employees in the first year they
enter our sample frame. This is because a worksatomnay only be elected if the plant has at
least 5 employees and because almost all plants50id and more employees do have a works
council (see Table 1}.In addition, this restriction ensures that ouutesare not driven by very

few large plants.

The empirical results of section 4 are based oridth@ving equation of worker-level changes in

the real wage:

9 More precisely, since thdartz-Reformcame into effect in Germany on 1 January 2005stegd unemployment
is based on a wider definition because former rentp of social assistance now have to registethatlocal
employment agencies in order to claim the new uheynpent benefit Il. A jump in the reported unemypteent
figure in January 2005 can indeed be observedJ@eebi and Kluve (2007), who give an economic asttutional
description of the German labor market before after dhe Hartz-Reforn). Since we use the lagged change in
unemployment as a regressor in our estimation fnaorie (see below), any change in the reported uneynpent
rate between 2005 and 2004 is to a considerableedeatye to this redefinition and cannot be useexfain the
change in individual wages between 2006 and 2005.

1 This basically means that we ignore establishmaiitsa plant size where the distributions of eishiments with
and without a works council do not overlap, alsown as the off-support condition.
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Alnw, =Au,_,B" + Zkzlek,jt—lﬁk + ) LAULIR LB Ty ta, & (1)

There are=1, ... , N individuals,j=1, ... ,J plants,r=1, ... , Rregions and=1, ... , T time
periods. A denotes the difference operator, such that our rokpg variable
(Alnwi= Inwi —Inwit1) is the change in the real daily wage of workbetween two consecutive
years.Auy.; defines the change in the regional unemploymem, faigged by one period. If
wages adjust procyclically, then the impactAof.; on Alnw; is negative. Equation (1) assumes
that the effects of rising and falling unemploymarg equal, which will be relaxed in subsequent
analysis.a; is a regional fixed effect ang; captures the remaining error term. Due to the
inclusion of regional fixed effects, the parametstimate of3" is identified via within-regional
variations inAuy.1, which may be driven by regional-specific devel@mts or by changes in the
aggregate unemployment rate. We can infer whichpoorant is more important by comparing
the estimate o' with an estimate from an alternative specificatimhereu, is replaced by the

aggregate western German unemployment'fate.

We are mainly interested in whether wage cycligdlie. the impact oAAu..; on Alnw; ) varies

with the prevailing institutional setting at plal@vel. As described in section 2, the German
system of industrial relations is characterized regresentation through trade unions (which
bargain over wages at the sectoral or at the fewel) and through works councils, such that

there are six possible combinations which couldtakia plant:

industrial relations regime$Ry)  no works council  works council

no bargaining 1 2
sectoral bargaining 3 4
firm bargaining 5 6

12 As the unemployment rate varies only at a higherell (different years respectively different regipn
conventional standard error estimates should bendand biased since the error term tends to be lebede across
individuals in the same year respectively in thmesaegion. For this reason, we have clusteredttrelard errors at
the year-level (when using the aggregated unemmoymate) respectively at the regional-level (whising the
regional unemployment rate). Angrist and Pischk@08) provide evidence that in the case of a largenber of
groups using clustered standard errors is equivébea two-stage procedure, which has traditionladlgn applied in
the literature on wage cyclicality (see, for exam@@hin and Solon, 2007).
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We denote the different types of industrial relat@egimes byRy (k=1, ... , 6) The distribution

of these regimes in our regression sample is repart Appendix Table 1. It is apparent that
types (1), (3) and (4) cover in each case aboyte36ent of all plants, while the other regimes
play only a minor role. At the individual level, asuch as almost 60 percent of workers are
employed by type (4) plants (sectoral bargaining;ks council), reflecting the fact that this type
is more likely to exist in large plants. In ourigsition framework, we do not want to impose any
restrictionsa priori, and therefore allow wage cyclicality to vary beem all six regime$R.
Hence, we include five dummy variablé and five interaction terms between the changien t
unemployment ratdu1 andIRx (k=2, ... , 6), such that the wage cyclicality for tkeéerence
group (type 1) is given by Figure 2 presents the development of wage cha(jesvi)
separately for the different regimes. It can bendbat wage growth is higher during boom years
and lower during the recession, but at first glathege is no clear pattern concerning differences

across regimes.

(Figure 2 about here)

The regressions include finally a vector of contratiablesZ, _, , which comprises the following

individual and plant-level characteristics (datedtime t-1), all of which may influence the
development of individual wages: dummies for geratet non-German citizenship, the potential
work experience, dummies for educational attainnaert 10 categories for occupational status,
an indicator for the plant’s production technolag/well as dummies for sectoral affiliation and
establishment size classes. Descriptive statistiche dependent variable, the change in the
unemployment rate and the control variables arerte@ in Appendix Table 2. We turn now to

the results of estimating equation (1) and its rcations.

4. Empirical Results

Tables 2 and 3 report the results of our empiiivadstigations. In each table, we present three

models that differ in the business cycle varialdedi one includes the aggregate unemployment
11



rate (model 1), and the other two use the regionamployment rate without (model 2) and with
regional fixed effects (model 3). In the followinge will concentrate on the parameter estimates
of the unemployment rates and the industrial r@batiariables as well as on their interactions
without discussing the results of the control Valea in detail. Suffice to say that in both tables
and in all models most of the individual-level apldnt-level control variables are statistically

significant and show plausible signs of coefficgent
(Table 2 about here)

Starting with Table 2, we see that in all three siledchanges in the unemployment rate are
negatively related to yearly wage chandeH.the aggregate unemployment rate rises by one
percentage point, wage growth in the referencemiow collective bargaining and no works
council) is 0.85 percentage points lower compacetthé situation where unemployment remains
constant. Although the effect of the aggregate ypleyment rate on wage growth is much larger
than the effect of the regional unemployment réiteir confidence intervals overldpWe should
also point out that controlling for regional hetgeaeity (model 3) does not change the picture

further.

Looking at the industrial relation variables, itris out that the existence of a works council does
not affect wage changes if the establishment iscoeéred by collective bargaining. It can also
be seen that collective bargaining matters: in béistaments with multi-employer collective
bargaining and works councils as well as in esthbtients with single-employer bargaining
(with or without a works council), wage rises aigngicantly higher. Firms with collective

bargaining and works councils are high-wage firmiich apparently also exhibit higher wage

3 In order to see whether it is the change in thempioyment rate or its level (as in the Phillipsve) that affects
wage changes, we conducted a test proposed byabardiyslop (1997) in which the Phillips curve sfieation
was clearly rejected; results are available froeahthors.

¥ In fact, if we use for model 1 the two-stage prhoe which has been traditionally applied in theréture on
wage cyclicality, the standard errors for the aggte unemployment rate become very large suctltitibatoefficient
is statistically insignificant (while still being a0.85). The difference between the clustereddstaherrors and the
errors arising from a two-stage procedure for mddéd due to the very low number of clusters (7rgg@ this
model.
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growth?® Interestingly, the interactions of the change memployment and of the existence of
collective bargaining and/or works councils do podve to be significant in all three models.
Therefore, in contrast to our expectations, firmesgictions to the business cycle are found to be

the same under different regimes.
(Table 3 about here)

To investigate this surprising non-relationshipwestn institutions and wage adjustment more
closely and to allow for asymmetric reactions t@rmles in the unemployment rate, we now
distinguish between rising and falling unemploymdrite first two rows of Table 3 indicate that
for the reference group (no collective bargainimgp works council) there is indeed an
asymmetric reaction since the significant impacthef unemployment rate identified above only
holds if unemployment falls. While a reduction letunemployment rate is associated with a
statistically significant increase in wages, thacteon of wages to a rise in unemployment proves
to be insignificant® Looking at the interaction effects of the unemphent rates and the
industrial relation dummies, it can be seen thatadbjustment is significantly different for the
regime with sectoral bargaining and with a worksireml (regime 4, which prevails in our
sample). In this group of plants, wages react diffidy compared to the regime without
bargaining and without a works counahd this holds both for reductions and for incesais

unemployment.

In order to simplify the interpretation of the coemw interactions parameters of (positive or
negative) changes in unemployment rates and vaiiodisstrial relations regimes, Figure 3
provides a simulation of the effects, which is lohea the estimated coefficients of model 2 in
Table 3. Taking these coefficients at face value rfratter whether they differ in a statistically
significant way), we have simulated the wage chamggsulting from a change in the

unemployment rate by one standard deviation (i22 fpercentage points). We have not included

!5 This is consistent with the general increase ajewdifferentials in Germany observed in the last tecades (see
Dustmann et al. 2009).

'8 For model 1, the parameter estimate on reductiahé unemployment rate is very large (-1.45), dmdin very
badly determined.
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establishments with firm-level bargaining and witha works council (regime 5) due to the low
number of observations in this group.

(Figure 3 about here)

Starting with the threeegimes with a works coundilypes 2, 4 and 6, depicted by filled squares),
it turns out that for stable unemployment (Aei.; = 0) the wage growth of workers covered by
firm or sectoral bargaining (regime 4 and regimés@)igher than that of workers not covered by
collective bargaining. However, the reaction of es¢p declining unemployment is lower if the
establishment applies a bargaining agreement.Haratords, within the group of firms with a
works council an economic upswing is associateth wigrowth path of wages that is smoother

(but starts on a higher level) if collective bargag takes placé’

Looking at rising unemployment, we obtain two sigipg results. First, we do not find a
reaction of wage growth to an economic downswinfirms not bound by collective bargaining.
An explanation could be that fairness consideratimay lead to downward wage rigidities even
in the absence of labor market institutions (se@lBg 1999). Second, we find that firms with a
sectoral bargaining regime do react to rising urlegmpent. This is in contrast to our
expectations that downward rigidities are causedranforced by formal labor market
institutions. An explanation for this observatioraynbe the existence of opening clauses in
collective contracts, which allow firms (with th@rsent of works councils) to deviate from
sectoral agreements in order to secure jobs. litiaddmorethan 40 percent of plants covered by
collective agreements pay wages above the leymllated in the agreement and these so-called wage
cushions can easily be reduced if the economi@tsity worsens (see Jung and Schnabel 2009).

Taken together, there is a (nearly symmetric) readb rising and falling unemployment under

" For example, if unemployment does not change, {ug, = 0), the wage growth in plants with a works calnc
but not covered by collective agreement amountis@d percent (setting all covariates to zero), aliile respective
figure is about 1 percentage point higher for danith a works council and with a bargaining agresetrat the
sectoral level. However, if unemployment falls b§ percentage points, say, then wage growth istigxte same
in both groups (2.9 percent). Once again, thieisalbse wage growth reacts stronger for plants witadoargaining
agreement (where it increases from 1.6 to 2.9 péroghereas the growth path is smoother for plamts a
bargaining agreement at the sectoral level (whegevgrowth increases only from 2.6 percent to 2rgégnt).
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sectoral bargaining (regime 4), but wage growthctseeaasymmetrically in plants without
collective bargaining (regime 2) as well as in ptanith firm-level agreements (regime 6).

A reasonably similar pattern is found for thegimes without work council@ypes 1 and 3
depicted by empty squares). If unemployment faltsakes no difference whether or not the firm
is covered by sectoral bargaining, but if unemplegtirises we again observe downward wage
rigidity only in firms without collective bargaingn Similar to the regimes with works councils,
we find that the reaction of wages set at seclexadl is nearly symmetric, whereas wages that

are not collectively bargained (dotted line, 1)ustliasymmetrically.

Finally, we make comparisons within tekeme bargaining regimt assess the effect of works
councils. If wages are not set by collective barop, works councils do not make a difference
(lines 1 and 2 are close together). If wages agotieted at sectoral level (lines 3 and 4),
however, the existence of a works council leadsatohigher wage growth for given
unemployment and a smoother reaction if unemploynf@is (the difference is statistically

significant with p=0.003).

5. Conclusions

Using a large-scale linked employer-employee datafar western Germany, this paper has
investigated the impact of collective bargainingl amorks councils on the adjustment of real
wages to changes in unemployment. We find that svaduncils affect wage growth only in
combination with collective bargaining but not imfs which make use of individual contracts.
This suggests that establishment-based works dsucemnot (and do not) serve as substitutes
for sectoral trade unions. We also find that wadj@stiments to positive and negative economic
shocks are not always symmetric. In times of dewjnunemployment there is a negative
relationship between wage changes and unemploymvéhtyage growth being lower if the firm
applies a bargaining agreement from the sector#theifirm level. In contrast, if the economic
situation worsens and unemployment rises, wagest teaunemployment only if a sectoral

bargaining agreement exists, whereas there are $onmte on downward wage rigidity in
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establishments without collective bargaining andegtablishment with firm-level bargaining.
Hence, although the reactions to economic shooksnat as clear-cut as expected and differ
between industrial relations regimes, there areessigns that labor market institutions do indeed

matter for wage cyclicality.

That said, it is obvious that our paper can onlydgarded as a first step towards understanding
the impact of labor market institutions on wagelicgdity. Due to data limitations, we were only
able to investigate the cyclicality of daily eargén while it will be interesting to decompose
fluctuations in daily earnings into changes in tioairly wage and the number of hours worked.
In addition, future research should investigatearaeeply the role of bargaining institutions and
works councils for downward wage rigidity on theeonand and for implicit contracts on the
other hand. The asymmetric reactions of wages utfferent industrial relations regimes found
in our paper could also stimulate macroeconomieah since macroeconomic theory has
largely neglected such asymmetries and the rolebofr market institutions in wage adjustments.
The different reactions of wages and employmenbtsacrcountries and industrial relations
regimes in the wake of the 2008-09 world-wide ecenigocrisis may provide an interesting field

experiment for additional empirical research on avagclicality.
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Figure 1. Unemployment rate in western Ger many
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Figure 2: Development of real wage changesin different industrial relation regimes
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Note Wage changes are chasgpetween two consecutive years in log wages.
Source: LIAB, own calculations

19



Figure 3: Real wage changes and unemployment changesin different industrial relation regimes
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Note: Simulation of the reaction of wages (changévben two consecutive years in log wages) to a
change in the unemployment ratdbased on Model 2 (Table 3)
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Table 1: Presence and coverage of collective agreements and works councils by establishment sizein
1999; western Germany (in per cent)

Establishment size Collective agreement at Collective agreement at Works Council
(number of sectoral level firm level
employees)
Presenc Coverag Presenc Coverag Presenc Coverag
5-18 50.2 50.9 3.0 35 6.2 7.7
20- 9¢ 65.3 66.9 6.7 5.4 35.2 41.5
100-49¢ 67.1 67.9 10.6 12.4 75.8 79.5
500 and aboy 74.2 79.7 12.0 11.3 95.7 96.6
Average 53.4 65.€ 3.C 7.€ 13.€ 53.7

Notes: Presence refers to the share of establishmenisavdollective agreement respectively a works
council. Coverage denotes the share of employeekirvgoin an establishment with a works council.
Plants with less than five employees as well agalpre and the public sector are excluded.

Source:lAB Establishment Panel, wave 7, 1999.
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Table 2: Determinants of individual level wage changes; OL S; western Ger many
(Dependent variable: change between two consecyiaes in log wages)

Model 1 Model 2 Model 3
Level of aggregation of unemployme nationa regiona regiona
rate
326 Regional fixed effects no no yes

Explanatory Variables:

Change in unemployment rate
(in %)

-0.8546 (2.09)*

-0.3964 (3.35)***

-0.4043 (3.29)***

Bargaining agreement and woicouncil

existence (dummies)

(1) No bargaining/ no works coun
(referencé

(2) No bargaining/ works council

(3) Sectoral bargaining/ no wol
council

(4) Sectoral bargaining/ wor
council

(5) Firm bargaining/ no works coun

(6) Firm bargaining/ works council

0.0013 (0.94)
0.0008 (0.63)

0.0061 (2.84)**

0.0103 (2.74)*
0.0034 (2.71)*

0.0012 (0.73)
0.0008 (0.71)

0.0062 (5.40)***

0.0113 (2.98)***
0.0037 (1.97)*

0.0020 (1.15)
0.0008 (0.63)

0.0063 (5.13)**

0.0105 (2.91)***
0.0044 (2.31)*

Change in unemployment rate interac
with ...
No bargaining/ no works coun
(reference
No bargaining/ works council
Sectoral bargaining/ no wol
council
Sectoral bargaining/ wor
council
Firm bargaining/ no works coun
Firm bargaining/ works council

0.026: (0.21)

-0.1270 (0.92)

0.1561 (0.73)

0.098: (0.21)
0.1094 (1.00)

0.060¢ (0.21)
-0.1622 (1.07)

0.0368 (0.29)

0.256( (0.47)
0.2004 (0.86)

0.126: (0.65)
-0.1149 (0.76)

0.0918 (0.71)

0.313( (0.€1)
0.2727 (1.13)

New production technology (dummy)
Missing information on productic
technology (dummy)

0.0026 (2.49)*
0.0050 (3.29)*

0.00@74)***
0.0033 (1.08)

0.0025 (3.36)***
0.0020 (0.60)

Female (Dummy)
Foreign Citizenship (Dummy)
Potential work experience (in years)

Educational attainment dummies (i
group: without apprenticeship Abitur)

Apprenticeship, no Abitur

-0.0014 (2.97)*
-0.0015 (2.03)*

-0.0010 (15.5)***

-0.0017 (3.49)**

-0.0013 (2.80)***

-0.0012501)**

-0.0010 (43.9)***

-0 (3.25)***

O15 (3.52)**
-0.0018 (3.36)***

-0.0010 (45.4)%**

-0.0020 (4.24)%*

No Apprenticeship, with Abitur
Apprenticeship and Abitur
Technical college degree
University degree

0.0077 (8.72)***
0.0029 (3.72)**
0.0047 (3.94)*+
0.0022 (2.43)*

0.0076 (4.66)***
0.0023.25)**
0.00&616)***
0.0022 (1.27)

0.0068 (4.15)%*
0.0023 (2.82)***
0.0038 (4.62)***
0.0013 (0.79)
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Education unknown -0.0257 (12.1)*** -0.0254 (2r*x -0.0260 (23.0)***
Occupational dummies (ref. group: basic
manual occupation)

Qualified manual occupation -0.0008 (0.54) -0870.32) -0.0009 (1.62)
Engineer, technician 0.0066 (4.77)*** 0.0066 (9227 0.0064 (9.69)***
Basic service occupation -0.0016 (1.73) -0.00184p2* -0.0013 (1.76)*
Qualified service occupation -0.0042 (0.76) -@.0Qq0.95) -0.0050 (1.08)
Semi-professional 0.0044 (1.11) 0.0042 (0.92) 870(0.79)
Professional 0.0073 (2.28)* 0.0074 (2.87)*** 0.0073.25)***
Basic business occupation 0.0025 (1.47) 0.00241y2: 0.0026 (2.62)***
Qualified business occupation 0.0099 (6.66)*** 0@R8 (13.4)*** 0.0098 (14.9)***
Manager 0.0078 (2.68)** 0.0078 (5.41)*** 0.0081 &8)***
Constant 0.0201 (5.34)*** 0.0186 (6.40)*** 0.0202 (3)5**
R? 0.0241 0.0226 0.0219

Notes: 882,576 observations from 6,815 plants @i eagression. Regressions also include dummie® for
sectors and 9 plant size classes. |t|-statistipaiantheses, based on robust standard errordeatijios
clustering at the year- (Model 1) respectively la¢ tregional-level (Models 2 and 3). The sample
comprises the years 1999-2005.
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Table 3: Determinants of individual level wage changes, OLS; western Germany; asymmetric
effects of positive and negative changesin the unemployment rate
(Dependent variable: change between two consecygaes in log wages)
Model 1 Model 2 Model 3
Level of aggregation of unemployme nationa regiona regiona
rate
326 Regional fixed effects no no yes

Explanatory Variables:

Change in unemployment re

(in %) x dummy change positive
Change in unemployment re

(in %) x dummy change negative

-0.0131 (0.01)

-1.4562 (1.16)

0.1256 (0.56)

-0.8281 (3.43)***

0.0534 (0.23)

-0.7882 (3.23)*

Bargaining agreement and works coul

existence (dummies)

(1) No bargaining/ no works coun
(reference

(2) No bargaining/ works council

(3) Sectoral bargaining/ no wot
council

(4) Sectoral bargaining/ wor
council

(5) Firm bargaining/ no works coun
(6) Firm bargaining/ works council

0.0008 (0.36)
0.0032 (3.32)**

0.0115 (7.53)**

0.0091 (1.14)
0.0046 (1.71)

0.0009 (0.31)
0.0024 (1.14)

0.0109 (5.30)**

0.0206 (3.15)***
0.0047 (1.46)

0.0021 (0.66)
0.0022 (1.01)

0.0111 (5.26)**

0.0215 (3.55)%**
0.0053 (1.59)

Change in unemployment re
(in %) x dummy change positive
interacted with ...
No bargaining/ no works coun
(reference
No bargaining/ works council

Sectoral bargaining/ no wol
Council

Sectoral bargaining/ wor
council

Firm bargaining/ no works coun

Firm bargaining/ works council

0.0851 (0.23)
-0.7067 (2.86)**

-1.1262 (6.23)***

0.4174 (0.24)
-0.1545 (0.40)

0.0830 (0.20)
-0.4273 (1.50)

-0.7260 (2.93)***

-1.3956 (1.69)*
0.0755 (0.12)

0.0941 (0.22)
-0.3550 (1.23)

-0.6836 (2.75)**

-1.6987 (1.97)*
0.1625 (0.26)

Change in unemployment re
(in %) x dummy change negative
interacted with ...
No bargaining/ no works coun
(reference
No bargaining/ works council

Sectoral bargaining/ no wot
Council

Sectoral bargaining/ wor
council

Firm bargaining/ no works coun

Firm bargaining/ works council

-0.0627 (0.35)
0.2840 (3.07)*

1.0660 (4.66)***

0.0305 (0.03)
0.3163 (1.26)

24

-0.0091 (0.03)
0.0470 (0.17)

0.6590 (2.51)*

1.3371 (1.73)*
0.3670 (0.99)

0.1142 (0.33)
0.0802 (0.28)

0.7246 (2.76)%*

1.6068 (2.48)*
0.4132 (1.09)



New production technology (dumn

Missing information on productic
technology (dummy)

0.0026 (2.59)**
0.0046 (2.29)*

0.0028 (3.81)***
0.0034 (1.10)

0.0026 (3.47)**
0.0020 (0.60)

Female (Dummy)
Foreign Citizenship (Dummy)
Potential work experience (in years)
Educational attainment dummies (ref.
group: without apprenticeship Abitur)
Apprenticeship, no Abitur
No Apprenticeship, with Abitur
Apprenticeship and Abitur
Technical college degree
University degree
Education unknown
Occupational dummies (ref. group: basic
manual occupation)
Qualified manual occupation
Engineer, technician
Basic service occupation
Qualified service occupation
Semi-professional
Professional
Basic business occupation
Quialified business occupation

-0.0014 (2.82)**
-0.0015 (2.10)*
-0.0010 (174)*

-0.0013 (2.82)%**
-0.0012458)**
-0.0010 (44.3)**

-0.0017 (3.69)**
0.0077 (8.74)**
0.0029 (3.76)***
0.0046 (3.90)**
0.0022 (2.42)*

-0D (3.29)**
0.0076 (4.67)**
0.0D73.26)***
0.00@612)***
0.0021 (1.23)

-0.0257 (12.6)**  -0.0256 (2t*t
-0.0008 (0.54) -0891Q.27)
0.0066 (4.81)** 0.0066 (930
-0.0015 (1.71) -0.00192)t
-0.0042 (0.76) -@2q0.97)

0.0044 (1.11)

0.0074 (2.27)*
0.0025 (1.53)
0.0099 (6.92)***

0.0042 (0.89)

0.00238)
0@B8 (13.4)**

0.0074 (2.89)**

OD15 (3.50)%
-0.0018 (3.40)**
-0.0010 (45.8)***

-0.0020 (4.27)**
0.0068 (4.15)**
0.0023 (2.84)**
0.0038 (4.59)**
0.0012 (0.77)
-0.0261 (22.9)*

-0.0009 (1.59)
0.0065 (9.76)***
-0.0012 (1.64)
-0.0051 (1.17)
B70(0.79)
0.8073.27)***
0.0025 (2.60)***
0.0098 (14.9)**+

Manager 0.0078 (2.66)* 0.0077 (5.51)*** 0.0081 &)
Constant 0.0166 (2.91)** 0.0155 (4.81)** 0.0172 (482
% 0.0244 0.0230 0.0229

Notes: 882,576 observations from 6,815 plants @ eagression. Regressions also include dummie® for
sectors and 9 plant size classes. |t|-statistipaiantheses, based on robust standard errordeatijios
clustering at the year- (Model 1) respectively la¢ tregional-level (Models 2 and 3). The sample

comprises the years 1999-2005.
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Appendix Table 1. Regression sample by bar gaining agreements and works council existence

Industrial relation Workers Plant:
regime: Observation Frequency (% Observation Frequency (%
(1) No bargaining.
no works council 100,268 11.36 3,956 27.07
(2) No bargaining 90,410 10.24 884 6.05
works council
(3) Sectoral bargaining g9 /44 11.27 4,468 30.57
no works council
(4) Sectoral bargaining g5 344 57.03 4,436 30.35
works council
(5) Firm bargaining.
no works council 5,445 0.62 156 1.07
(6) Firm bargaining, 83,639 9.48 716 4.90

works council
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Appendix Table 2: Descriptive Statistics of regression sample

Variables Mean Std.Dev.
Change (between two years) in log wages 0.025 0.082
Change in regional unemployment rate (in %) -0.00009
Change in regional unemployment rate (in %
dummy change positive 0.003 0.005
Change in regional unemployment rate (in %
dummy change negative -0.004 0.005
Plant size (number of employees) 230,955 178,044
New production technology (dummy) 0.715 0.452
Missing information on production technology (dummy 0.010 0.099
Female (dummy) 0.252 0.434
Foreign Citizenship (dummy) 0.093 0.291
Potential work experience (in years) 23.832 10.917
Educational attainment dummies
Without apprenticeship dbitur 0.185 0.388
Apprenticeship, no Abitur 0.663 0.473
No Apprenticeship, with Abitur 0.006 0.079
Apprenticeship and Abitur 0.044 0.204
Technical college degree 0.022 0.148
University degree 0.018 0.132
Education unknown 0.062 0.242
Occupational dummies
Basic manual occupation 0.295 0.456
Qualified manual occupation 0.226 0.418
Engineer, technician 0.085 0.278
Basic service occupation 0.109 0.311
Quialified service occupation 0.005 0.067
Semi-professional 0.002 0.050
Professional 0.004 0.063
Basic business occupation 0.049 0.216
Quialified business occupation 0.216 0.412
Manager 0.010 0.099
Observations 882,576
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