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ABSTRACT

Labour Market Transitions, Shocks and
Institutions in Turbulent Times:
A Cross-Country Analysis®

This paper analyses the impact of the business cycle on labour market dynamics in EU
member states and the US during the first decade of the 21st century. Using unique
measures of labour market flows constructed from worker-level micro data, we examine
to what extent macro shocks were transmitted to national labour markets. We apply
the approach by Blanchard and Wolfers (2000) to analyse the role of the interaction of
macroeconomic shocks and labour market institutions for worker transitions in order
to explain cross-country differences in labour market reactions in a period including the
Great Recession. Our results suggest a significant influence of trade unions in channelling
macroeconomic shocks. Specifically, union density moderates these impacts over the
business cycle, i.e. countries with stronger trade unions experience weaker reactions of the
unemployment rate and of worker transitions.
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1 Introduction

The recent Great Recession was associated with job losses and displacements for a substantial number of
persons, and a strong and persistent increase in unemployment in many European countries. The average
unemployment rate in the Eurozone rose from an average of 7.0% in 2008 to 10.9% in 2013 (Eurostat, 2014).
This figure, however, masks large divergences in labour market reactions across the EU and associated
countries (European Central Bank, 2012; OECD, 2013). In Austria, Belgium, Germany, Luxembourg and
Norway the unemployment rate hardly increased during the crisis, whereas in Estonia, Greece and Spain,
it rose strongly, reaching a level of 25%. Worker flows which determine the level of unemployment, exhibit
substantial heterogeneity as well (Bachmann et al., 2015). For certain countries, an increase in job losses
during the Great Recession led to large outflows from employment, while for others a decline in job creation
led to small outflows from unemployment. These cross-country differences are not only likely to be strongly
influenced by cross-country differences in the magnitude of economic shocks, but also by the institutional
framework of national labour markets.

In this paper, we therefore investigate the role of labour market institutions for the transmission of
macroeconomic shocks to labour markets looking at both the unemployment rate and worker flows. In
particular, we apply Blanchard and Wolfers’ (2000) empirical method which was originally used to examine
the causes of diverging development of US and European unemployment from the 1960s until the mid-1990s."
By contrast, our analysis focuses on cross-country differences in unemployment and labour market dynamics
between 1999 and 2013, a period covering the Great Recession, for a large number of European countries as
well as the US. We enhance their model by allowing for changes in institutional variables over time, which
accounts for the variation of institutions within countries as motivated by Nickell (1997). Specifically, we
analyse the impact of shocks and the interaction of shocks and labour market institutions. We separately
identify (i) the direct impact of macroeconomic shocks and (ii) how shocks of a given size were transmitted
to the national labour markets through the prevailing institutional framework. The latter thus measures the
indirect effect of institutions on labour market dynamics.

The main result of our analysis concerns the role of trade unions in shaping macroeconomic shocks for
labour market dynamics. In particular, higher union density is associated with more moderate labour market
reactions in recessions as well as in economic upturns. One explanation is the objective of trade unions to
provide job security to their members, which leads to both lower employment growth in economic upturns
and lower job destruction in recessions. As this result has not been found by the preceding literature, it

seems to be a particular phenomenon of the time period leading up to and including the Great Recession.

1Note that this methodology does not yield causal effects. The word “effect” should therefore be broadly interpreted in the
following.



Furthermore, our results lend support to findings from the literature that employment protection legislation
becomes more important for labour market flows when the trend growth of the economy is low (e.g. Bentolila
and Bertola, 1990; Messina and Vallanti, 2007).

Our analyses are related to two strands of the economic literature. On the one hand, there is a considerable
and rapidly growing literature on worker flows, focusing on the mechanisms underlying the cyclical behaviour
of the unemployment rate. These studies investigate the relative importance of the inflows into and the
outflows from unemployment, with the most recent articles establishing a relatively balanced role of inflows
into and outflows out of unemployment (e.g., Elsby et al., 2009; Yashiv, 2008; Fujita and Ramey, 2009).

On the other hand, our paper is connected to a large body of theoretical and empirical literature examining
heterogeneity in the unemployment rate caused by institutions across and within countries. An overview
of these studies is provided by Boeri and Van Ours (2013). In theory, labour market institutions can have
ambiguous effects on labour market performance as they play two contrasting roles. First, they may worsen
labour market outcomes by forming rigidities which distort price- and wage-setting mechanisms (Layard
et al., 1991; Layard et al., 2005; Blanchard, 1999); second, they may have positive effects by disseminating
information and increasing coordination (Traxler and Kittel, 2000 ) in the labour market.

Bassanini and Duval (2006), Eichhorst et al. (2010), Orlandi (2012), de Serres and Murtin (2013), Gal and
Theising (2015) and Bertola (2017) represent recent examples of empirical research applying cross-country
comparisons. They provide evidence for an adverse effect of generous unemployment insurance systems and
large tax wedges on unemployment. In contrast, high levels of wage bargaining coordination and active
labour market programmes exert a favourable influence. Only Eichhorst et al. (2010) cannot find support
for the relevance of classical labour market institutions, but they attribute a key role to the internal flexibility
of labour markets.

Our contributions to the literature are as follows. First, we extend the framework of Blanchard and
Wolfers (2000) which has been extensively used to examine differences across countries in labour market
stocks, especially unemployment, to an analysis of labour market transitions. Taking into account worker
transitions allows us to investigate the behaviour of national labour markets over the business cycle more
precisely, since flows are generally more sensitive to macroeconomic shocks and respond more quickly than it
is the case for stocks, which could especially be seen in many European countries during the Great Recession
(Bachmann et al., 2015). The analysis of worker flows yields insights into the mechanisms underlying
the dynamic components of employment and unemployment, which is at the core of the “ins vs. outs”
debate. Our study provides indications regarding potential institutional reasons for cross-country differences
in the relative contribution of inflows into and outflows from unemployment being highly policy relevant.

Moreover, labour market transitions are measures of employment security (for worker flows from employment



to unemployment) and of unemployment duration (for worker flows from unemployment to employment).
As high employment security and low unemployment duration are valued by workers, our study provides
welfare implications of labour market institutions.

Second, we investigate labour market behaviour during the time period 1999 to 2013, i.e. the Great
Recession and the preceding decade.? This period is particularly interesting as it includes a long expansion
with strong employment creation in many industrialised countries, as well as the Great Recession which
featured an economic shock much larger than what could be seen in previous recessions. This leads to
relatively high variation in our restricted sampling period which enables us to investigate the transmission
of shocks through institutions to national labour markets. Finally, in contrast to many existing studies, we
analyse the entire first decade of the 21st century. Therefore, we take into account the (medium-run) effects
of important changes in labour market institutions that had taken place in or just before this decade in
many Southern European countries such as Italy and Spain, but also Central European countries such as
Germany.

The remainder of the paper is structured as follows. Section two describes the data used to construct the
measures for labour market dynamics and for macroeconomic shocks as well as provides descriptive evidence
for the 21 countries in our sample. Section three illustrates labour market institutions and reviews their
potential impact on labour market dynamics from a theoretical point of view. Section four explains the
empirical identification strategy. Section five presents the results, including a set of robustness tests. The

last section summarizes the main findings and concludes the discussion.

2 Unemployment and Labour Market Flows Over the Cycle

Our sample of analysis consists of 20 European countries® as well as the US. We obtain labour market
dynamics of European countries from the European Labour Force Survey (EU-LFS) which is based on
a large number of representative national household surveys. It includes all EU Member States without
Croatia (EU 27) as well as Norway, Iceland and Switzerland. The Labour Force Surveys are conducted by
the national statistical agencies applying harmonized concepts and definitions, which enables us to perform
a cross-country comparison. From a person’s current and previous labour market status, we compute the
stock of employed, unemployed and non-participating individuals, along with transition rates between every

labour market state by year and country. In the data, an individual’s current labour market status is defined

2The analysis of the evolution of unemployment by Bertola (2017) also includes the time period of the Great Recession.
3The countries are Austria, Belgium, Czech Republic, Germany, Denmark, Estonia, Spain, Finland, France, Greece, Hun-
gary, Italy, Luxembourg, Norway, Poland, Portugal, Sweden, Slovenia, Slovak Republic and the United Kingdom.



according to the ILO standard.* By contrast, the labour market status in the previous year is based on
self-perception of the interviewed person. Although these two definitions might not overlap perfectly, using
both to identify labour market flows from one year to the next is preferable to alternative approaches, which
would not allow for a consistent approach across countries (see Appendix B).

US data on labour market status and worker transitions are taken from the IPUMS-CPS database (Flood
et al., 2015), which is derived using the Current Population Survey (CPS). In order to make worker flows
comparable with the EU-LFS, we impose the time structure of the EU-LFS data set on the CPS data. In
particular, for each month of the observation period, we construct stocks and flows for individuals observed
in the same month one year before. For each year, the monthly values are averaged yielding one measure for
each labour market outcome per year.

In our analysis, we focus on the time period 1999 to 2013. This time period corresponds to the largest
number of available country-year combinations for which information on labour market transitions is available
in the EU-LFS. As explained in detail in Appendix B, we exclude several European countries from the EU-
LFS because of limited data availability; for the same reason, we need to impute some missing values. The
final data set includes the unemployment rate and transition rates between employment and unemployment
at the country-year level. At the individual level, we restrict the sample to dependent-status employees, and
omit individuals living in institutional households (e.g. retirement homes or military barracks), working for
the military as well as children under the age of 15 and adults aged 65 and over.

The initial observation motivating our analysis is that changes in the unemployment rate and in the worker
flow rates between employment and unemployment show large cross-country variation over the business cycle,
especially during the Great Recession, a period of strong labour market turbulence. Figure 1 illustrates these
differences by relating the changes in annual GDP growth to changes in unemployment and the transitions
between employment and unemployment from 2007 to 2008. This makes clear that countries with very
similar changes in GDP, such as Austria, Italy and Spain — with a reduction in GDP growth of about 3
percentage points — differ considerably in their labour market reactions.

This suggests that similar macroeconomic shocks were transmitted heterogeneously to national labour
markets. Furthermore, the response in the transition rate from unemployment to employment was of compa-
rable size, but the reverse worker flow and therefore the unemployment rate exhibited extremely contrasting
trends. This is an indication that the answer to the “ins vs. outs” debate is likely to differ between countries
(see. e.g. Petrongolo and Pissarides, 2008 and Elsby et al., 2013 for an explicit cross-country analysis of

these issues).

4This means that a person is defined as employed if he or she performed some work for wage/salary or for profit or family
gain, or — if temporarily not at work — had a formal attachment to his or her job or was with an enterprise; and as unemployed
if he or she was without work, currently available for work, and seeking work (ILO, 1988).



Figure 1: Relationship between annual GDP growth and labour market reactions at the beginning of the

Great Recession, 2007 and 2008
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Source: EU-LFS, CPS, ICTWSS, own calculation.

Looking at our variables of interest in more detail, we first focus on macroeconomic shocks. In order to

proceed as parsimoniously as possible, we use the most aggregate measure of the business cycle available, the

annual growth rate of real GDP.? The annual GDP time-series for countries provided by the OECD allows us

to compute economic growth rates. Figure A.1 shows that all countries experienced country-specific stable

growth levels with moderate business cycle movements in the time period 1999 to 2007, except for a dip in

the early 2000s driven by the new economy recession which followed the dot-com bubble. In 2007/2008, when

the Great Recession hit economies, an extreme reduction in GDP growth in most countries is visible. The

extent of the fall was heterogeneous across countries. While the recession was relatively mild in countries

such as Norway, the US, France, Belgium and Germany, where the decrease in the growth rate is at most 3

percentage points, it was rather strong in Slovenia, Slovakia and Estonia with a decline of up to 11 percentage

5An alternative measure of the business cycle is the output gap, which we apply in a robustness test (see Section 5.2).



points. Furthermore, in the aftermath of the recession, some countries such as Estonia and the US, recovered
relatively quickly, whereas other countries such as Greece and Spain, faced a protracted recession.

Turning to the detailed descriptive evidence on the unemployment rate and labour market transitions,
clear cyclical features become apparent for the time period 1999 to 2013 (Figures 2 and 3): The unemployment
rate and the transition from employment to unemployment were countercyclical, whereas the transition from
unemployment to employment was procyclical. This pattern was especially strong in 2007 and 2008, the
beginning of the Great Recession. In addition, the figures indicate that the extent of labour market reactions
at the start of the recession and their persistence in the following years varied remarkably across countries.

In particular, the adverse responses in the unemployment rate during the Great Recession range between
one percentage point in the Czech Republic to 14 percentage points in Spain (Figure 2). In countries where
the unemployment rate rose considerably, it remained stubbornly high until 2013. An exceptional case is
Estonia. After the rate peaked in 2010, it decreased quickly, almost going down to its initial level. Only
a few countries experienced hardly any change or even a decrease in unemployment during the observation
period. For example, the unemployment rate was stable in Austria, Belgium, Finland, Norway and Poland;
in Germany it fell during most of the recession years.%

A heterogeneity of similar extent emerges for the transition rates from employment to unemployment and
unemployment to employment. Changes in worker flows from employment to unemployment were especially
big in 2008, which is in line with expectations (Figure 3): At the start of the recession, the large adverse
shock raised job destruction, increasing the transition rates from employment to unemployment. Countries
which were strongly hit by the economic downturn, such as the US, Spain, Greece, Portugal and Estonia,
experienced a substantial rise in the corresponding rate of up to 7 percentage points. However, they display
very different speeds of recovery. The transition rate in the US dropped to almost its pre-recession level in
2011, whereas in Hungary it was still above the respective value in 2013. Again, Germany was an exception
as the transition rate from employment to unemployment decreases slightly during the Great Recession.

The evolution of worker flows from unemployment to employment shows pronounced trends in a number
of countries, together with some business cycle turbulence (Figure 3). In economic downturns job creation
and, hence, hirings are lower. Therefore, the transition rate from unemployment to employment decreases.
Indeed, this is the case for most of the countries during the Great Recession. The initial drop was the highest
in Spain, Italy and Norway where it equalled roughly 20 percentage points. However, some countries, such
as Austria and Poland, experienced an increase in this transition rate. Since the variation of the rate within

a country over time is high, it is not feasible to draw conclusions on the speed of recovery.

6See e.g. Burda and Hunt (2011) and Burda and Weder (2016) for an analysis of the German experience during the Great
Recession.



Figure 2: Unemployment rate by country, 1999 — 2013
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Figure 3: Annual transition rates between employment and unemployment by country, 1999 — 2013
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3 Labour Market Institutions and their Interaction with Shocks

The main question arising from the descriptive evidence above is whether and how national labour market
institutions are responsible for differences in the labour market reactions to macroeconomic shocks. Looking

at the indicators for employment protection legislation and union density supports the intuition that labour



market institutions exert an indirect, rather than a direct, influence on national labour markets, since
the measures vary little over the observation period within countries (Figures A.2 and A.3 respectively).
Moreover, the level of the indicators differs substantially across countries. To go back to the previous example:
While Italy and Spain were similarly hit by the Great Recession, they display very dissimilar labour market
reactions, which could be explained by union density being substantially higher in Italy compared to Spain.
Taken together this indicates that institutions amplify or diminish the impact of economic turbulence.

Specifically, labour market institutions influence the transmission of economic shocks to national labour
markets in a twofold manner. Initially, they affect the intensity of a shock hitting the labour market and
later the adjustment process back to the steady-state level. Institutions describing the flexibility of labour
markets by creating wage or employment rigidities exhibit both attributes, whereas institutions influencing
the reservation wage and job search intensity relate mainly to the adjustment process.

Following Blanchard and Wolfers (2000) we capture the institutional setting of national labour markets by
using eight indicators.” They cover the unemployment insurance system, employment protection legislation
(EPL), the collective bargaining system, active labour market policies (ALMP), and the tax burden of
employees for each country. Table A.1 depicts descriptive statistics of our variables and illustrates their size,
variation and availability.® The correlation between the various institutions is overall strong and positive
(Table A.2). For instance, strict EPL is significantly positively correlated with all indicators except for union
density. This poses a challenge for our empirical analysis which we address using different strategies in our
benchmark models as well as in robustness tests (see Section 4 for a discussion).

We next describe the economic rationale for each of these indicators. From a theoretical point of view,
trade unions take centre stage in the determination of wages. In a right-to-manage model (Nickell and
Andrews, 1983), unions and employer organisations negotiate over wages, which are then taken as given
by individual firms in their decision over employment. Thus, higher trade union power is associated with
higher wages. By contrast, in an efficient bargaining model (McDonald and Solow, 1981), both wage and
employment are bargained over, which implies that an increase in trade union power does not necessarily
cause adverse effects.

Nevertheless, trade unions can create wage rigidities being especially relevant for the responsiveness of
wages to a change in aggregate economic conditions. In particular, with higher downward wage rigidity
initially more job matches are destroyed as a reaction to a large adverse shock, leading to higher worker
transitions from employment to unemployment and a stronger increase in unemployment (Bertola and Roger-

son, 1997). Yet, the overall influence of trade unions in economic turbulence is not clear-cut, because trade

7The institutional measures are the replacement rate of unemployment benefits and their length, employment protection
legislation, union coverage, union density, the level of wage bargaining, active labour market policies and the tax wedge.
8See the appendix B for a detailed description of the shocks and institutions variables, as well as the respective data sources.



unions aim to protect the jobs of their members (Freeman, 1978; Medoff, 1979) which can mitigate extreme
reactions of labour markets. On the one hand, the job security motive generates a scope for modification
at the intensive margin, e.g. reducing working hours in order to prevent job losses. This goes along with
lower adverse labour market reactions and a faster recovery of the economy. On the other hand, the same
motive fosters the segregation of labour markets making it harder for outsiders, the unemployed, to enter
employment. Thus, during an economic upturn strong trade unions might affect the buildup of the em-
ployment stock thereby hindering the reduction of unemployment. Taken together, these effects lead to low
variation in the unemployment and employment stocks over the business cycle. This is in line with evidence
presented by Colonna (2010) and Goerke and Pannenberg (2011) who find that union membership decreases
the probability of dismissal. Also, Hijzen and Martins (2016) investigating government-issued extensions
in collective bargaining coverage confirm this relationship. Overall however, not only the size of the trade
unions is important, but also the structure of collective wage bargaining (Traxler and Kittel, 2000) which
influences the capability of national labour markets to internalize detrimental effects caused by asymmetric
information. We therefore consider three measures of wage-setting institutions in our empirical analysis:
Union coverage, union density and the coordination of the bargaining process.

Employment protection legislation (EPL) measures employment rigidity. EPL represents the costs that
arise for firms in case of the dismissal of an employee and is an indicator for the flexibility of a labour
market. In a simple steady-state search-and-matching model of the labour market, the following mechanism
holds (Mortensen and Pissarides, 1999): The stricter EPL, the more costly it is for employers to lay off
workers, which reduces worker outflows from employment. Because employers are forward-looking, it also
decreases vacancy creation and therefore inflows to employment. Therefore, EPL lowers labour turnover with
ambiguous effects on unemployment. There exists empirical evidence in line with this theory: Higher EPL
is associated with lower aggregate labour market flows, and there is no clear association between EPL and
the unemployment rate (Scarpetta, 1996; Nunziata, 2002). However, this picture changes when considering
varying business cycle conditions as the impact of EPL on labour market dynamics has been shown to be
more important under lower trend growth than under higher trend growth, both theoretically (Bentolila and
Bertola, 1990) and empirically (Messina and Vallanti, 2007).

The relation of EPL, economic turbulence and the labour market is thus straightforward. In economic
upturns firms will hire less employees if EPL is high, which leads to lower employment growth. Similarly,
at the beginning of recessions, strict EPL is associated with lower unemployment since firms cannot adjust
properly to the situation. This mechanism also hinders the recovery process. Thus, over the business cycle,
EPL affects both the initial impact of an economic shock as well as its persistence on the labour market.

However, this effect is likely to vary over the business cycle. In our empirical analysis, we therefore study the

10



link between EPL and labour market dynamics for the whole time period investigated, as well as separately
by boom and recession periods. Furthermore, we use the EPL measure governing regular employment which
applies to workers with permanent contracts on labour market dynamics, as this is generally the most
prevalent employment type.

Next, we concentrate on labour market institutions that influence individuals’ job search intensity and the
reservation wage of the unemployed. In theory, both affect only the adjustment process of the labour market
back to the steady-state after economic turbulence. One of the most important institutions in this context
is the unemployment insurance system. The likelihood of taking up a job decreases when unemployment
benefits are higher and when benefit entitlements are longer, since these factors lower the incentives to search
for work. At the same time due to lower opportunity costs of unemployment, a generous unemployment
insurance pushes up the reservation wage. Indeed, empirical evidence suggests that unemployment benefits
have a significant adverse effect on unemployment and on worker flows from unemployment to employment
(among others Nunziata, 2002; Nickell et al., 2005; Schmieder and von Wachter, 2016).

As for cyclical features in this context, by the same reasoning we expect that during economic up-
turns, a more generous unemployment insurance system goes together with a higher unemployment rate and
lower unemployment to employment transitions. During recessions a similar mechanism is likely to apply.
However, the job market perspectives of unemployed persons worsen irrespective of the generosity of the
unemployment insurance system, which means that the moral hazard induced by a generous unemployment
insurance system may be lower in recessions than in booms (Schmieder et al., 2012). Among the variables
characterizing the unemployment insurance system, we choose the benefit replacement rate and the duration
of unemployment benefits. While the replacement rate captures the level of unemployment benefits relative
to previous earnings, benefit duration measures how long individuals are entitled to unemployment benefits.

Taxes relate to both job search intensity and the reservation wage, too. The labour tax wedge measuring
the difference between the labour costs to the employer and net take-home pay of the employee increases
the reservation wage and reduces the efforts of an unemployed individual to search for a job. Therefore, it is
associated with lower transitions from unemployment to employment and higher unemployment. However,
Blanchard and Wolfers (2000) argue that this effect is small, because the labour tax wedge contains, among
others, payments for health benefits and retirement. Nevertheless, many empirical studies find a strong
adverse relationship between the tax wedge and unemployment (Belot and Van Ours, 2004; Nickell, 1997).

On the labour supply side, the tax wedge can be expected to have a similar influence as the unemployment
insurance system. That is, during economic booms the tax wedge is adversely related to outflows from
unemployment and to the unemployment rate. During recessions the interaction is expected to be negligible.

In addition, however, one can expect effects on the labour demand side, with a high tax wedge implying

11



labour costs and thus reducing labour demand. This could amplify the negative labour-market effects in a
recession.

Active labour market policies (ALMP) influence the labour market mainly via changes in job search
intensity. ALMP programmes aim at reducing unemployment by improving the job matching process and
by enhancing opportunities for unemployed to accumulate skills and work experience affecting their job search
behaviour. Thus, unemployed individuals become more employable. In theory, programmes of this type lower
the unemployment rate as transitions from unemployment to employment increase. In practice, this effect
has been shown to depend strongly on the specific programme design (Card et al., 2010; Card et al., 2017).
Concerning the channelling and persistency property with respect to adverse macroeconomic shocks, ALMP
does not influence the initial depth of a downturn, but in contrast exerts a positive impact on the recovery
of the labour market by supporting recently unemployed to get back into work. In an economic upturn the

impact is expected to be small since the programmes are not very effective for long-term unemployed.

4 Methodology

The aim of our empirical analysis is to examine the medium-term developments of European and US labour
markets dynamics over the time period 1999 to 2013. We apply the empirical methodology of Blanchard
and Wolfers (2000) to investigate the importance of the interaction of macroeconomic shocks and labour
market institutions for the unemployment rate and worker flow rates. Therefore, we estimate two models:
The first model assumes that shocks are unobservable but common across countries, whereas the second
model allows for observable and country-specific shocks. While the former uses a very general shock measure
which incorporates the correlation of prevailing economic conditions between countries, the latter takes into
account differences in GDP growth between countries, which includes the depth of the Great Recession.

The unobserved shocks model reads as follows:

Ai = c; + d; +ij(dt * X0) + e (1)

J
where A;; is the dependent variable which is either the unemployment rate or a worker flow rate in country
i at time ¢, ¢; are country dummies and d; represent time dummies. As explained in more detail below,
t represents a time period of three years. The time dummies serve as common unobserved shocks across
countries. Their coefficients measure the direct effects of these common economic shocks on national labour
markets. Furthermore, Xft is the value of institution j in country ¢ at time ¢. The coefficient of interest,

bj, quantifies the interaction between shocks and institutions. In particular, the estimate captures the
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transmission property of the corresponding institution and, thus, depicts the indirect effect of institutions
via shocks on the outcome variable.
In the second model, the common observed shocks are replaced by an explicit country-specific macroe-

conomic shock measure, the annual growth rate of GDP. It has the following form:

Aie =i +0Yi + Y by (0Vi % X7,) + et (2)
J
where the notation is the same as before, only that Y;; denotes the shock in terms of GDP growth.

Note a distinct feature of the main coefficient. Institutions enter the model only in the interaction term
representing their transmission property for a given shock. We perform non-linear least squares estimations
because the shock coefficient is simultaneously estimated as coefficient for the macroeconomic shock alone
and for the interaction with institutions. Both empirical models account for the theoretical mechanisms
invoked in Section 3. Hence, the same macroeconomic shock may generate very heterogeneous labour market
reactions in countries with different institutions.

The regression sample is defined as follows. It covers 20 European countries and the US. We split the
observation period from 1999 to 2013 into five three-year sub-periods, i.e. 1999 to 2001, 2002 to 2004, 2005 to
2007, 2008 to 2010, and 2011 to 2013. For each sub-period, we compute averages of yearly unemployment and
transition rates, as well as of real annual GDP growth rates. This implies three advantages compared to the
use of annual data. First, as argued in Blanchard and Wolfers (2000), the slow movement of institutions only
justifies a model in which all variables are summarized over a longer period of time. Second, it diminishes
autocorrelation, i.e. it reduces the degree of first-order autocorrelation in the error term, which would lead
to wrong standard errors and inference. Finally, business cycle effects are smoothed, allowing us to abstract
from short-run labour market reactions. The eight labour market institution measures described in detail
in Section 3 are constructed as deviations from the cross-country mean following Blanchard and Wolfers
(2000). Table A.3 illustrates descriptive statistics of all variables employed in the benchmark regressions.

The main concerns for identification are endogeneity of labour market institutions and shock measures,
multicollinearity of the institutional set, autocorrelation and heteroscedasticity. First, endogeneity arises
from reverse causality between the evolution of labour markets on the one hand and institutions and shocks
on the other hand. Put differently, labour market reforms can take place as a reaction to adverse or
advantageous labour market conditions. Second, changes in GDP may be driven by labour market reactions.
Therefore, our benchmark specification estimating equations (1) and (2) using time-varying institutional
measures, is potentially subject to an endogeneity problem. In order to deal with these issues, we follow

four strategies. Foremost, we reduce the endogeneity of GDP by using 3-year averages. With respect to
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institutional endogeneity, we restrict the variation in the institutional variables by considering only their
values in the first year for each time window. In addition, we perform a robustness test in which we fix
institutions to their level in the first years of our observation period, 1999. Thus, changes in labour market
institutions are eliminated after 1999. Finally, we check whether the estimates are sensitive to substituting
the measures with their respective 3-year-lagged values.

Multicollinearity between institutional measures arises if the indicators are strongly correlated with each
other. As Table A.2 illustrates, this is clearly an issue here. Moreover, institutions change very slowly over
time. Therefore, the value of one institution in period ¢ in a country is correlated with the same institution
in the adjacent periods. Typically, the consequences of multicollinearity are particularly sensitive estimates
and inflated standard errors. Hence, we run both models on five subsets of institutions to check the stability
of our estimates.

Finally, autocorrelation and heteroscedasticity are of concern in our regression specification. The appli-

cation of 3-year-intervals of all variables should reduce the severity of this identification threat.

5 Results

5.1 Main Analysis

We begin to examine the role of labour market institutions for the reaction patterns of national labour
markets over the business cycle with the unobserved shocks model introduced in Section 4. Table 1 displays
the regression results of our three labour market outcomes, the unemployment rate, the transition rate from
employment to unemployment and the transition rate from unemployment to employment. Note that when
interpreting the coefficients, we focus on those which are stable across the specifications of a given regression
model.

The analysis indicates that the level of wage bargaining and the degree of union coverage account for a
notable part of the heterogeneity in the trajectory of the unemployment rate across countries. In particular,
a coordinated wage bargaining process reduces the impact of shocks to national labour markets; furthermore,
there is some (weak) evidence that a higher union coverage rate amplifies the magnitude of the reactions.
Both relationships are in line with Blanchard and Wolfers (2000)’ findings and with theoretical predictions
and consistent with the view that trade unions influence labour markets ambiguously. On the one hand,
strong trade unions establish wage rigidities reinforcing negative shocks. On the other hand, they relate to
more coordination providing a basis for internalising detrimental effects, which turns out to be the domi-

nant influence in the subsequent analysis. Furthermore, the results suggest that the other labour market
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institutions considered in our analysis cannot explain the observed movements in the unemployment rate.

Turning to labour market transitions between employment and unemployment, we get the general picture
that the interaction of shocks and institutions is a negligible factor for these flows in the unobserved shocks
model. Note however that the estimates for union density concerning the worker flows to unemployment are
close to significance implying that a higher share of union members in a country is associated with lower
layoffs, a result which is mirrored in the observed shocks model discussed below.

As the unobserved shocks model displays a general lack of significant explanatory variables, the question
arises whether this model is well-specified. In this context, it is worth noting that all executed regressions
with the unobserved shocks model exhibit an R-squared value ranging from 0.70 to 0.74 (see Table 1). By
contrast, the R-squared values of the observed shocks model lie in the interval from 0.95 to 0.98 (see Table
2). This implies that the assumption that the business cycle is the same across countries is not adequate for
the period analysed, 1999 to 2013. Furthermore, with respect to the fit, the observed country-specific shocks
model outperforms the unobserved shocks model.”

Contrary to this result, Blanchard and Wolfers (2000) conclude that the empirical model with unobserved
shocks predicts the trajectory of unemployment patterns better. As they investigate the time period 1965 to
1994, one explanation for this discrepancy could be that the heterogeneity of recessions and economic upturns
across countries has increased over time. Indeed, Table A.4 shows that this holds true. The variation in
annual GDP growth rates across countries in our sample during the latest recessions rose from one recession
to the next. Therefore, we proceed with the observed shocks model as our benchmark model for the further
investigation.

As expected, the shock measure in the observed shocks model, the annual GDP growth rate, is highly
significant and negatively correlated with the unemployment rate and transitions out of employment (Table
2). The correlation between GDP growth and worker flows from unemployment to employment is positive.
The significance of this correlation is not as clear-cut as for the worker flows in the opposite direction, which
is not surprising as the matching process on the labour market weakens the influence of the business cycle.
For countries with mean values for all institutions (X = 0) unemployment decreases by about 0.5 percentage
points as GDP growth rises by one percentage point. This is very similar to reported coefficients from Okun’s
Law (Perman et al., 2015).

With respect to the interaction of shocks and institutions, the unemployment benefit system (the replace-

ment rate and the length of benefit entitlements) does not play a role neither for the unemployment rate,

9The root-mean-square error of the unemployment rate regression including the full set of institutions corresponds to 2.099
for the unobserved and to 2.088 for the observed model. The values of the employment to unemployment transition are 0.768
and 0.600, respectively. A comparison of the unemployment to employment transition is impossible since the unobserved model
does not converge.
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nor for worker transitions between employment and unemployment. This is probably due to the fact that
our period of analysis is strongly influenced by the Great Recession, i.e. the results are mainly driven by the
labour market reactions during an economic downturn. As spelt out in detail in Section 3, this means that
the impact of the unemployment benefit system can be expected to be relatively weak. The same explanation
is likely to apply to the non-significance of ALMP. It is much more important during an economic upswing
than during a recession. Again, as our results are mainly driven by the Great Recession, this is a probable
explanation for the lack of significance of the variable. The tax wedge is also hardly significant. As it turns
out below, this picture changes when looking at different business cycle phases.

The interaction of GDP and employment protection also does not seem to play a role for the evolution of
labour markets, both with respect to stocks and flows. For the unemployment stock, this is in line with the
literature which does not yield consistent results with respect to the effects of EPL on the unemployment
stock (e.g. Bertola, 1990; Boeri, 1999; Nickell et al., 2005). As for flows, a standard steady-state search-
and-matching model such as Mortensen and Pissarides (1994), predicts a clear negative correlation between
worker flows and EPL. However, recent cross-country evidence shows that employment protection does not
necessarily reduce transitions from employment to non-employment (Bassanini and Garnero, 2013).

Furthermore, the effect of EPL on labour market dynamics seems to be weaker when trend growth is
higher, and stronger when trend growth is lower (Bentolila and Bertola, 1990; Messina and Vallanti, 2007).
Our results lend support to this conclusion because the time period analysed includes a relatively long period
of sustained growth (i.e. the time period before the Great Recession), which dampens the effect of EPL on
worker flows. This picture is corroborated by our separate analysis of upturns and downturns, which is
described below.

As for the importance of trade unions, the significant results for coordination and union coverage in the
unobserved shocks model do not materialize in the observed shocks model. Nevertheless, the direction of
the respective estimates are broadly the same. Furthermore, another variable capturing the role of trade
unions, union density, is generally significant at conventional levels for all outcomes and specifications. In
particular, union density is negatively correlated with the unemployment rate, worker flows from employment
to unemployment, as well as worker flows from unemployment to employment (although only weakly so in
the latter case). Evaluating the equation for unemployment at a GDP growth of -1 percent implies that
an increase in union density of 1 percentage point is associated with a decrease in unemployment of about
0.02 percentage points. Given that union density varies between 6.9% and 81.6% in our country sample (see
Table A.1), this seems like a large impact. For a GDP growth rate of 1 percent the relationship becomes

-0.02 percentage points.
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This relationship can be illustrated by correlating union density with changes in unemployment (Figure
4, panel (a)) and with changes in the transition rate from employment to unemployment (Figure 4, panel
(b)), where the change considered is between the years 1999 and 2013. From these correlations, it becomes
apparent that countries with higher union density experienced a lower increase in unemployment, and lower
transition rates from employment to unemployment were a major contributing factor to this. Our findings
results, in turn, show that this conclusion remains intact when considering the size of the economic shock,
particularly in interaction with labour market institutions.

Figure 4: Relationship between union density and labour market reactions, 1999 and 2013
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Notes: See Figure 1 for the country codes.

Source: EU-LFS, CPS, ICTWSS, own calculation.

Since it is very consistent across our model specifications, we examine the role of union density in more
detail. The estimations suggest that higher union density in a country is associated with more moderate
labour market reactions to shocks. The observed pattern may be driven by trade unions aiming to protect
employed workers from unemployment, which leads to segregated labour markets. These are characterised
by a situation where insiders, i.e. workers employed in stable jobs, gain and outsiders, i.e. persons who are
not employed or very rarely so, face difficulties to enter the labour market at all. An alternative mechanism
by which unions influence labour market dynamics is an adjustment at the intensive margin such as the
reduction of working hours during the Great Recession, implemented for example in Germany by a short-
time work scheme. However, for our main finding, the indirect influence of union density, using working hours
provided by Ohanian and Raffo (2012), we find in the Great Recession period neither a negative correlation
between union density and working hours nor a statistically significant negative relationship using fixed
effects OLS regression techniques. Therefore, the intensive margin does not play an important role in our
context. Following either of these lines of reasoning — segregated labour markets or adjustment along the

intensive margin —, we expect to find that union density relates to lower unemployment outflows during
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economic growth periods and lower employment outflows in recessions.

To test this hypothesis, we conduct separate regressions for periods of economic boom and bust. Accord-
ingly, we replace the interaction term with a growth or recession dummy, respectively.'® Hence, the model
still comprises the intensity of the shock. In the preceding analysis we have used 3-year-intervals instead
of yearly observations to account for potential endogeneity in the shock and institution measures between
the years. For this investigation we now rely on annual data in order to have sufficient observations.'!
Indeed, Tables A.6 and A.7 support the notion that union membership is related with more robust labour
market reactions over the business cycle. The coefficients on union density imply countries with a high union
membership display a smaller reduction in unemployment during an economic upturn. The same result
materialises in recessions, i.e. strong union density reduces the adverse impact on the unemployment rate.
The results for the worker flows confirm these findings.

Furthermore, the separate analysis with respect to business cycle periods shows that in economic growth
periods, the level of wage coordination amplifies national labour market reactions. The opposite holds true
for recession periods. Therefore, a high level of wage coordination is a favourable influence, which is in line
with the literature, among others Bassanini and Duval (2006), Gal and Theising (2015) and Bertola (2017).
Moreover, during recessions the benefit length and the tax wedge intensify, whereas EPL weakly cushions
the adverse effects on the labour market. The first result can be explained by a longer benefit length slowing
down the unemployment exit rate; however, this result seems particular to the Great Recession, as research
for earlier time periods has shown that the unemployment benefit system plays a more important role in
boom than in recession periods (Schmieder et al., 2012). The negative link with the tax wedge is in line with
existing research (Belot and Van Ours, 2004; Nickell, 1997). Interestingly, this result only materialises in the
recession sample, which can be viewed as an indication that the negative labour-demand effects described in
Section 3 play a dominant role in this context. The result on EPL stands in contrast to the non-significant
effect of EPL on labour market flows indicated above for the entire time period. However, our finding of a
significantly negative effect of EPL for recession periods is in line with and confirms the result by Bentolila
and Bertola (1990) and Messina and Vallanti (2007) that the impact of EPL is stronger the weaker trend
growth is, as well as evidence on the stabilising role of EPL on job tenure during the Great Recession in
Europe (Bachmann and Felder, 2018).

Overall, our investigation indicates that institution variables related to trade unions exhibit explanatory

power for the prevailing patterns in labour market dynamics across countries. Specifically, we find that the

10This means that in equation 2, we use Yj¢ * th * D;; instead of Yj * Xij]57 where D;; takes the value 1 in case of a recession,
and 0 otherwise, or the reverse in case of an economic boom. A recession is defined as a negative or zero yearly GDP growth
rate. Accordingly, an economic boom is defined by a positive GDP growth rate.

11 Table A.5 displays the estimates of the benchmark model using annual data. The results are very similar compared to
applying three-year windows.
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interaction of shocks with union density weakens labour market reactions. Strong trade unions tend to lower
employment growth in economic upturns and employment contractions in recessions, which overall results

in more moderate reactions of the unemployment rate over the business cycle.

5.2 Robustness

In order to support our conclusions with respect to the determining role of trade unions in shaping unem-
ployment and worker transitions between employment and unemployment, we run a battery of robustness
tests.

First, we present estimates testing for endogeneity in our benchmark regression. Endogeneity poses a
threat for identification, because of the potential for reverse causality between the evolution of national
labour markets on the one hand, and institutions and shocks on the other hand. Institutional reforms may
be induced by unfavourable labour market conditions, and changes in labour market dynamics may influence
the business cycle, respectively. We therefore run regressions with (i) institution measures lagged by one
period and (ii) institution measures fixed at their values for the year 1999 instead of using contemporary
values.

The results of these sensitivity tests show that generally, our benchmark conclusions are robust (Tables
A.8 and A.9). In particular, the moderating role of trade unions for labour markets is a consistent result.
However, in the specifications controlling for union density, the lagged model indicates that union coverage
adversely influences worker flows from employment to unemployment. This points to the two opposing
features of trade unions discussed in Section 3. On the one hand, trade unions establish wage rigidities
which reinforce negative macroeconomic shocks, while on the other hand trade unions aim at making jobs
more secure, which has effects in the opposite direction.

To investigate the endogenous nature of the GDP growth rate with unemployment we run Granger
causality tests. The results suggest that reverse causality is not an important concern for most countries
since we can reject for 15 countries that unemployment Granger causes GDP growth. Furthermore, we
replace the GDP growth rate with its one period lagged value as well as with an alternative measure for
macroeconomic conditions, the output gap. Both robustness tests do not change our results and conclusions
significantly (results available from the authors upon request).

Second, we assess the sensitivity of our benchmark model to changes in the sample. We exclude countries
that represent extreme cases with respect to the intensity of the Great Recession. Portugal, which was hit
strongly by the economic recession and which features very strong employment protection, is omitted in

Table A.10. The smoothing behaviour of trade unions on labour market dynamics over the business cycle
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is confirmed by the regression. Additionally, the estimates without the observations of Portugal imply that
the effects of a negative economic shock on national labour markets are less pronounced in countries with
higher EPL, which is line with the investigation of economic upturns only. Excluding Germany (Table A.11),
a country where the labour market was hardly affected by the Great Recession, also leaves the conclusions
of the main specification intact. Additionally, we run separate regressions where we remove two country
groups (the Nordic and the East European Countries), and individual countries (Belgium, Denmark, France,
Spain and the US) from the sample. The findings are robust to these alterations (results available from the
authors upon request). Moreover, we estimate the influence of institutions on labour markets separately by
gender and for young and old individuals. Institutions have a higher relevance for men and young individuals
(results available from the authors upon request).

Third, we check the robustness by accounting for temporary employment. Since temporary workers
are less costly to lay off for firms than regular workers, the share of temporary employees is an indicator
for the flexibility of labour markets. We expect that countries with a high rate of temporary workers
experience higher adverse reactions in unemployment and in worker outflows from employment. Indeed,
Table A.12 provides evidence for this perception. Controlling for temporary employment, the transition
rate from employment to unemployment is not adversely influenced by union coverage as suggested by other
specifications. This may be due to the additional collinearity imposed on the model. Nevertheless, the
importance of union density in influencing national labour markets is strongly reflected.

Fourth, we assess whether including movements out of the labour force change our main results. This
is of interest as it has been argued that such worker flows are an important aspect of the cyclical features
of the labour market Ebell (2011). We therefore extend our analysis to aggregate employment outflows to
both unemployment and nonparticipation. The corresponding results presented in Table A.13 are similar
to the estimation results for transitions from employment to unemployment. Therefore, taking into account
the participation margin does not alter our main results.

Finally, for our analysis distinguishing between booms and recessions, instead of running regressions on
separate estimation samples, we run the regressions on the pooled sample and include asymmetric interaction
effects for economic recession and boom periods. This yields very similar results to the regressions on separate

samples.

6 Conclusion

In this paper, we examine the reasons for cross-country differences in labour market dynamics for a large

number of European countries as well as the US for the time period 1999 to 2013. Thereby, we focus on both
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the unemployment rate and worker flows between employment and unemployment, which we compute from
micro data at the worker level. In our analysis, we employ the methodology of Blanchard and Wolfers (2000)
to separately identify the impact of shocks on the one hand, and the transmission of shocks to national labour
markets through the institutional framework on the other hand. We thus extend the existing literature by (i)
explicitly analysing worker flows, in addition to the unemployment rate, and (ii) analysing the time period
of the Great Recession as well as the preceding decade.

Our results suggest that institutions play an important channeling role of macroeconomic shocks to na-
tional labour markets. While this is not the case for the unemployment benefit system, the results of our
empirical analysis provide evidence for the importance of trade unions in this context. Specifically, union
density, i.e. the share of union members, relates to more moderate labour market reactions to shocks. This
result is more pronounced for worker flows from employment to unemployment than for worker flows from un-
employment to employment. In particular, the analysis shows that trade unions tend to reduce employment
growth in economic upturns and employment contractions in recessions. As a result, the unemployment rate
in countries with stronger trade unions features a lower variation over the business cycle. Our results further-
more confirm findings from the literature that employment protection legislation becomes more important
for labour market flows when the trend growth of the economy is low (e.g. Bentolila and Bertola, 1990;
Messina and Vallanti, 2007). Finally, we show the negative link between the tax wedge and unemployment
only materializes in the recession and is therefore likely to be driven by labour-demand considerations.

In order to analyse the robustness of our results, we conduct a number of tests. It turns out that the
potential endogeneity of both shocks and institutions, country outliers with respect to institutions and the
depth of the recession, and the importance of temporary employment in national labour markets do not
significantly affect our analysis. Furthermore, including the participation margin, i.e. worker transitions out
of the labour market, also does not alter our main conclusions.

Our results with respect to trade unions stand in contrast to Blanchard and Wolfers (2000) and Nickell
(1997) who show that up to the mid-1990s strong unions were positively associated with unemployment.
However, the results are partially in line with Bassanini and Duval (2006) who study a more recent period
from 1982 to 2003 and who also find a dampening role of unions. Moreover, we examine the Great Recession,
an extreme case of an economic downturn in history, which caused heterogeneous, but at the same time strong
and persistent labour market reactions a countries.

The welfare implications of our results with respect to trade unions are not clear-cut. On the one hand,
lower volatility of unemployment (i.e. lower unemployment inflows and outflows) is associated with higher
subjective well-being (Wolfers, 2003), which means that unions would be welfare-enhancing. On the other

hand, lower volatility of unemployment is likely to go together with a lower permeability of labour markets.
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This implies the existence of segregated labour markets where a part of the workforce benefits from stable
employment relationships while another part of the workforce has great difficulties entering the labour market
or only attains low-paid and/or unstable jobs. In this respect, unions would be welfare-decreasing.

Against this background, two lines of further research appear particularly interesting. First, the exact
mechanisms by which unions reduce unemployment fluctuations should be investigated, which only appears
possible with linked employer-employee data containing information on both the worker and the firm side.
Second, dual labour markets imply the existence of winners and losers. It is therefore of great interest to
examine which groups of the population gain and which ones lose out because of lower employment volatility,

which would also allow for a rigorous analysis of the welfare effects indicated above.
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Appendix A Figures and Tables

Figure A.1: Annual GDP growth by country, 1999 — 2013
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Figure A.2: Employment protection legislation by country, 1999 — 2013
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OECD Indicators of Employment Protection (2013).

Figure A.3: Union density rate by country, 1999 — 2013
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Table A.1: Descriptive statistics of labour market institutions

Institution Measure Obs. Mean Std. Dev. Min Max
Replacement Rate 105 37.26 15.51 19.44 71.67
Benefit Length 105 17.37 12.21 5.00 48.00
Employment Protection 105 2.36 0.77 0.26 4.58
Union Coverage 105 64.63 28.02 o] 100.00
Union Density 105 32.76 20.50 6.89 81.58
Coordination 105 2.83 1.31 1.00 5.00
ALMP 105 0.62 0.45 0.07 2.21
Tax Wedge 105 31.94 8.24 9.88 44.32

Source: OECD Economic Outlook 95, ICTWSS, own calculations.

Table A.2: Pairwise correlations across labour market institutions, total variation

Replacement Rate
Benefit Length
Employment Protection
Union Coverage

Union Density
Coordination

ALMP

Benefit Length 0.78%** 1.00

Employment Protection 0.12 0.02 1.00

Union Coverage 0.63%** 0.47%** 0.37*** 1.00

Union Density 0.48%** 0.49%**  _0.012 0.52%** 1.00

Coordination 0.58%** 0.49*** 0.20%* 0.74%** 0.67*** 1.00

ALMP 0.67*** 0.57%** 0.10 0.56%** 0.59%** 0.51%** 1.00
Tax Wedge 0.27%** 0.27%** 0.16 0.40%** 0.17* 0.43%** 0.36%**

Source: OECD Economic Outlook 95, ICTWSS, own calculations. * / ** /*** refers to o = 0.1/0.05/0.01.

Table A.3: Descriptive statistics of the regression sample

Institution Measure Obs. Mean Std. Dev. Min Max
Unemployment rate 105 8.63 4.15 2.19 24.41
Employment to Unemployment Rate 102 2.85 1.50 0.30 7.97
Unemployment to Employment Rate 104 31.11 9.46 9.67 55.72
GDP Growth 105 1.991 2.49 —5.98 8.81
Replacement Rate 105 0.00 15.51 —17.82 34.42
Benefit Length 105 0.00 12.21 —12.37 30.63
Employment Protection 105 0.00 0.77 —2.11 2.22
Union Coverage 105 0.00 28.02 —64.63 35.37
Union Density 105 0.00 20.50 —25.87 48.81
Coordination 105 0.00 1.31 —1.83 2.17
ALMP 105 0.00 0.44 —0.55 1.59
Tax Wedge 105 0.00 8.24 —22.06 12.38

Source: EU-LFS, OECD Economic Outlook 95, ICTWSS, own calculations.

Table A.4: Heterogeneity of main economic recessions

Recessions SD in GDP growth
1973-1975 0.962
1980-1982 1.115
2001-2003 1.593
2008-2009 2.242

Source: OECD Economic Outlook 95, own calculations.
SD (standard deviation) of the country average of yearly growth
rates in the corresponding recession periods.
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Appendix B Data description and imputation methods

In order to construct labour market transitions, we use the information available in the variable ILOSTAT
(labour market status in the current year according to the ILO definition), as well as the variable WSTAT1Y
(self-declared labour market status in the year prior to the survey). An alternative would be to use the
variable MAINSTAT (self-declared labour market status in the current year) instead of ILOSTAT. However,
as this variable it not available at all for Germany and the UK. Therefore, we opt for ILOSTAT, which is
consistent across our country sample.

There is also an issue of missing information for several countries. We therefore delete Bulgaria, Ireland,
Iceland, and Switzerland from the sample due to low response rates in the data up to the year 2007. We also
exclude the Netherlands from the analysis because information on the previous year’s employment status is
predominantly missing until 2008. For the same reason, a few yearly data points are not available for several
countries. If this is the case, we impute the values by averaging transition rates close to the respective
years. Specifically, since we average the observations within 3 year windows in the analysis, we use the
available years in these windows for imputation. In three cases, extrapolation is based on only one year.
This concerns France (2002 to 2004), Sweden (2005 to 2007) and Slovakia (1998 to 2000). The transition
rates from employment to unemployment are missing for Austria in the period 1999 to 2001 and for Denmark
from 1999 to 2001 and from 2002 to 2004. Furthermore, no information on worker flows from unemployment
to employment is available for Austria between 1999 and 2001. Therefore, these data points do not enter
the regression sample, and the number of observations differs between the regressions for transitions from
employment to unemployment and the regressions from unemployment to employment.

The GDP growth rate is calculated by annual GDP values in volume measured in market prices extracted
from the OECD Economic Outlook No. 25. The OECD applies reference years defined in national official
publications which is 2005 for most countries.

The benefit replacement rate and the benefit duration are obtained from the OECD Benefit and Wages
Statistics (2014). The former is a summary measure which is defined as the average of the net unemployment
benefit replacement rate for two earnings levels, three family situations and 60 months of unemployment.
It is available for between 2001 and 2013 for all countries of the sample. We impute values for 1999 from
the measure in 2001. Our variable for benefit length captures for how many months 40-year old unemployed
individuals are entitled to receive unemployment benefits. The source provides measures only for the years
2002, 2005, 2007 and 2010. Since we are interested in the years 1999, 2002, 2005, 2008 and 2010, we use the
values most closely to the corresponding year as a proxy for the measure in the three-year window.

Employment protection legislation (EPL) in a country is measured by an index and stems from OECD
Indicators of Employment Protection (2013). Several indicators are available. We select version 1, which
measures the strictness of regulation of individual dismissal of employees on regular or indefinite contracts.
The index ranges from one to fife. For most countries it is available at a yearly frequency in the time period
between 1999 and 2011. However, it includes missing data for Estonia, Luxembourg and Slovenia before
2008. We conduct a complete imputation for the previous years using the value of 2008 for these countries.

The dispersion of wage bargaining is characterized by three measures. We take all from the ICTWSS
5.1 (Database on Institutional Characteristics of Trade Unions, Wage Setting, State Intervention and Social
Pacts). The first is the coordination of wage setting and represents an indicator ranging from one to five
where five is the highest form of collective bargaining that is equal to centralized wage bargaining. It is
complete for our country-year combinations. The second measure is union coverage calculated as the ratio
of employees covered by collective bargaining agreements to the proportion of all wage and salary earners
in employment with the right to bargaining, adjusted for the possibility that some sectors or occupations
are excluded from the right to bargain. Since it is missing within countries at most for one year at once, we
impute the previous year’s value. The last institutional variable to capture the dispersion of wage bargaining
is union density, defined as the proportion of trade union members as a percentage of all employees. Here,
mainly the same systematic missing structure exists as for the union coverage variable. Thus, we apply the
same imputation method. Nevertheless, for Estonia, France, Poland and Greece up to three years are lacking
in the data set. Thus, we use for 1999 the information of 2002.

The measure for active labour market policies (ALMP) comes from OECD Employment and Labour
Market Statistics (2013). It refers to expenditures on programs that are aimed at helping unemployed
individuals to get back into work. The time series is complete for all countries between 1999 and 2011.
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The OECD reports a tax wedge indicator. We use the information given in 2015. The measure displays
the difference between real labour costs and take home pay for a single-earner couple at 100 per cent of
average earnings with two children. Since its values are missing for all countries in 1999, we use the data of
2000 instead.
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