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Abstract 

This paper presents evidence on the extent of real wage flexibility in 24 EU member 
countries based on the Eurostat labour cost data covering 2000Q1–2010Q2. The term 
‘wages’ refers, for brevity, to total hourly labour costs and its two main components, 
namely wages and salaries per hour, and non-wage costs. Following the structural VAR 
approach, real wage flexibility is measured as the responsiveness of real wages to real 
(permanent) versus nominal (temporary) shocks. The data shows that the impact of the 
2008/2009 crisis on real wage adjustment has not been uniform across the sample 
countries, with some evidence for an increase in real wage rigidity. A strong negative 
correlation is observed between our aggregate measure of wage flexibility and both the 
ESCB Wage Dynamics Network firm-level survey estimates of downward real wage 
rigidity and the International Wage Flexibility Project microeconomic estimates of 
downward real wage rigidity. Finally, we find that institutional features of labour markets 
could help explain the variation in the results across countries; for example, stricter 
employment protection legislation and stronger presence of unions go hand in hand with 
higher real wage rigidity.  
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Nontechnical Summary 

The importance of labour market flexibility for the well functioning of labour markets is 
commonly stressed by economists. In this study we present macroeconomic evidence on the 
extent of real wage flexibility for a group of 24 EU member countries, based on the newly 
available Eurostat hourly labour cost data covering the period from 2000Q1 to 2010Q2. The use 
of the Eurostat harmonised data creates a clear advantage for a cross-country comparison. By 
‘wages’ we refer, for brevity, to total hourly labour costs and their two main components, namely 
wages and salaries per hour, and non-wage costs.  

Real wage flexibility is defined on the basis of the responsiveness of real wages to real shocks 
based on structural VAR decomposition, as advocated by Moore and Pentecost (2006). Real 
wages are called flexible if the variation in real wages is explained by real as opposed to nominal 
shocks. If nominal shocks cause the variation in real wages, such a situation corresponds to rigid 
real wages. Thus, the indicator of real wage flexibility takes values between zero and one hundred 
according to the percentage of variance in real wages due to real shocks.  

Our contribution to the literature is threefold. First, we present estimates of real wage flexibility 
for a large set of 24 EU countries. While microeconomic or survey-based estimates of wage 
flexibility (or reciprocally rigidity) have their own advantages, these estimates are typically 
available for a few countries only and for a specific point in time, and updates are not always 
available. We also examine the effect of the 2008–2009 global crisis on the degree of wage 
flexibility. We find evidence of heterogeneous real wage reactions across the sample countries. In 
a number of countries the recent crisis has even led to an increase in real wage rigidity. The 
choice of alternative deflators, e.g. the GDP deflator, the HICP, and the HICP excluding energy 
prices, affects the measured real wage flexibility, in particular during crisis times. The extent to 
which real wages react to shocks is also affected by the choice of labour cost component (e.g. 
wage- versus non-wage costs) and sector (e.g. business economy, services or manufacturing). 

Second, we compare our macroeconomic measure of real wage flexibility calculated for the ‘pre-
crisis’ sample ending in 2008Q2 with both (i) a firm-level measure of downward real wage 
rigidity derived from the ESCB Wage Dynamics Network survey conducted between the second 
half of 2007 and the beginning of 2008 and (ii) the International Wage Flexibility Project (IWFP) 
microeconomic estimates of downward real wage rigidity. We find a fairly close match between 
our macro- and those survey- and IWFP-based measures of downward real wage flexibility. 

Finally, we link cross-country differences in real wage flexibility (or reciprocally rigidity) to the 
institutional features of the national labour markets. We find that the presence of unions is 
positively correlated with the extent of real wage rigidity. For example, the higher is the share of 
employees covered by collective bargaining agreements, the higher is the real wage rigidity. 
Similarly, higher real wage rigidity is observed in countries with a larger proportion of higher-
level bargaining agreements as compared to those on the firm level. Last but not least, our results 
indicate that in countries with stricter employment protection legislation, real wages are more 
rigid as well.  
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1. Introduction 

Economists and policymakers are traditionally interested in the assessment of wage flexibility. 
Wage flexibility is indeed an important aspect of labour market flexibility – see among others 
Boeri et al. (1998), Blanchflower (2001), Hyclak and Johnes (1992) and European Commission 
(2003). There are several alternative approaches to measuring wage flexibility, based on 
microeconomic, survey-based or macroeconomic data, each approach having its advantages and 
drawbacks. In this study we take the macroeconomic approach due to its advantages, such as 
cross-country comparability and representativeness of the results of the total economy, while 
acknowledging its drawbacks (industry or firm composition issues, etc.). 

In the microeconomic framework, wage flexibility is typically assessed using the distribution of 
wages, a lack of wage decreases, for example, being interpreted as an indication of downward 
rigidity. In (firm-level) surveys, the concept of rigidity is related to the proportion of firms which 
freeze wages (nominal rigidity) or automatically link wages to inflation (real rigidity). While 
microeconomic and survey-based estimates of wage flexibility bring valuable evidence on the 
distributional properties of wages and allow controlling for industry and firm effects, there are 
important costs involved in data collection and processing, and the resulting estimates of wage 
flexibility are not readily available for a wider set of countries or over time.  

For example, to our knowledge there are no microeconomic estimates of wage flexibility or 
rigidity for the Czech Republic. Examples of available regional or firm-level measures include 
wage curve estimates on the level of regions (Galuščák and Münich, 2005) and survey-based 
estimates of nominal and real wage rigidity for two years: 2007 (Babecký et al., 2010) and 2009 
(Box 3 in CNB, 2009).  

This paper takes a macroeconomic perspective, the objective of which is to present comparable 
estimates of wage flexibility for a large group of 24 EU countries. The use of aggregate data 
allows us to infer about real wage flexibility on the economy-wide level, which is of interest for 
policy makers. Furthermore, the cross-country dimension allows us to compare our results on real 
wage flexibility with institutional features of the labour markets, such as collective bargaining 
coverage and strictness of employment protection legislation.  

Wage flexibility can be expressed in nominal or real terms. From the macroeconomic point of 
view, aggregate real wage flexibility plays the key role in equilibrating supply and demand on the 
labour market. This paper, therefore, focuses on real wage adjustment.1 

Real wage flexibility can, in turn, be defined as the responsiveness of real wages to various shocks 
(e.g. shocks to productivity, unemployment and past wages; see Arpaia and Pichelmann, 2007, for 
further details). The adjustment of real wages to the unemployment rate (the Phillips curve) is one 
example of measuring real wage flexibility at the macroeconomic level. Such measurement is 
regularly performed by the Czech National Bank in its yearly assessments of the degree of 

                                                           
1 A complementary line of research is to examine the adjusting role played by labour mobility. Fidrmuc (2004) 
studies the migration of labour in the Czech Republic, Hungary, Poland and Slovakia in comparison with Italy, 
Spain and Portugal. A detailed assessment of mobility in the Czech Republic is available in Flek (2004). Specific 
reasons for the restrictions on migration within the EU are discussed in Boeri and Brucker (2005).  
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economic alignment of the Czech Republic with the euro area (see section 2.2.1 in CNB, 2009, 
2010).  

The measures of real wage flexibility that are based on the responsiveness of real wages to shocks 
to real variables such as productivity and unemployment do not allow one to distinguish between 
the shocks themselves and the reactions to them, since both components are present in the 
macroeconomic time series. In this study we adopt the structural VAR approach proposed by 
Blanchard and Quah (1989), which was first used by Moore and Pentecost (2006) in order to 
assess the responsiveness of real wages to structural shocks. In particular, real wage flexibility is 
defined in relation to real (permanent) and nominal (transitory) shocks. Real wages are called 
flexible if the variance in real wages is mainly due to real shocks. On the contrary, if nominal 
shocks explain most of the variance in real wages, such a situation corresponds to rigid real 
wages. Thus, the degree of real wage flexibility is given by the percentage of the variance in real 
wages that can be attributed to real shocks. 

Moore and Pentecost (2006) use this concept of real wage flexibility to assess the suitability of the 
Czech Republic, Hungary, Poland and Slovakia for membership in the euro area, considering 
France and Italy as benchmarks. (Although wage flexibility is important, it is obviously not a 
sufficient condition for a country to join the monetary union.) If real wages in, for example, 
Hungary are as responsive to real shocks as those in, say, Italy, then Hungary is said to be 
‘suitable’ for EMU membership. Based on wage flexibility alone, the Czech Republic and 
Hungary are found to be good candidates for the EMU, while euro adoption is not advisable for 
Poland and Slovakia. The reality, however, has been different. Out of these four countries, 
Slovakia was the first to join the EMU, on 1 January 2009, while in the Czech Republic, Hungary 
and Poland euro adoption is not on the immediate agenda yet.  

Babecký and Dybczak (2008) extend the analysis of Moore and Pentecost (2006) in three aspects. 
First, instead of aggregate wages, they employ a newly available harmonised labour cost data set 
provided by the Eurostat from 1996Q1 to 2007Q3. Second, they use a larger sample covering 24 
EU member countries. Finally, they assess the sensitivity of the results to the sample length. They 
find evidence of heterogeneous real wage adjustment across twelve so-called new EU Member 
States (NMS-12) as well as twelve countries of the euro area (EA-12). Overall, the degree of real 
wage flexibility in the NMS-12 is found to be within the bounds of the corresponding values for 
the euro area ‘core’ and ‘peripheral’ member countries. Also, there is evidence of rising real wage 
flexibility in the NMS-12 group over time.  

However, it still remains an open question as to which factors account for the differences in the 
degree of real wage flexibility (or reciprocally rigidity) across countries. The main contributions 
of this study lie in (i) presenting updated evidence on real wage flexibility, in particular assessing 
the effect of the 2008–2009 crisis; (ii) comparing the macroeconomic indicator of real wage 
flexibility with the measure of real wage rigidity derived from the European Wage Dynamics 
Network (WDN) survey of wage formation2 and with the International Wage Flexibility Project 
                                                           
2 The firm-level survey on price and wage setting was conducted in the second half of 2007 within the 
framework of the Wage Dynamics Network, a research network sponsored by a consortium of the EU central 
banks and coordinated by the European Central Bank. A follow-up survey, albeit on a smaller scale, was 
conducted in the middle of 2009 with the objective of investigating how European firms were adjusting during 
the crisis. Detailed information about the network, the survey and output publications is available on the WDN 
web site: http://www.ecb.int/home/html/researcher_wdn.en.html. 
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(IWFP)-based microeconomic estimates of downward real wage rigidity; and (iii) examining the 
role of institutional features of labour markets in explaining the cross-country variation in real 
wage flexibility. We also examine the role of measurement issues, e.g. the choice of deflators, in 
real wage dynamics.  

The paper is organised as follows. After this introduction, Section 2 discusses the methodological 
aspects of measuring real wage flexibility. Section 3 describes the data set. Section 4 presents the 
real wage flexibility estimation results. Section 5 compares these macroeconomic estimates of real 
wage flexibility with the WDN and IWFP firm-level indicators of rigidity and with labour market 
institutions. The last section concludes.  

2. Empirical Framework 

Since wage flexibility is measured as the responsiveness of real wages to structural shocks, in the 
first step we need to identify such shocks. In order to identify structural shocks from the observed 
fluctuations in nominal and real wages, Moore and Pentecost (2006) propose a bi-variate 
structural vector autoregressive (SVAR) procedure. This identification strategy in turn is based on 
bi-variate SVAR decomposition as advocated by Blanchard and Quah (1989), in the way that 
Bayoumi and Eichengreen (1996) apply this decomposition to extract real (supply) and nominal 
(demand) shocks from the observed series of real output and prices. Such an approach is quite 
popular in studies on business cycle convergence, particular in the European Union context.3 In 
our case, structural shocks are defined according to their short- and long-term effects on nominal 
and real wages. By definition, one type of shock (labelled as ‘nominal’) has only a transitory 
impact on the level of real wages, while another type of shock (labelled as ‘real’) might have a 
long-term impact on the level of real wages. Naturally, there are both advantages and 
disadvantages of describing real wage dynamics in terms of a limited number (two in our case) of 
structural shocks. Basically, all the discussion that has taken place since Blanchard and Quah’s 
(1989) seminal contribution to the business cycle literature is relevant to our application of this 
decomposition for the purpose of examining the reactions of real wages to structural shocks.  

According to the stylised bi-variate framework, real shocks can affect real wages in either positive 
or negative directions. A positive effect can be associated, for example, with a rise in productivity, 
followed by a permanent increase in real wages and employment. This leads to an outward shift of 
the aggregate labour demand curve. A negative impact of the real shock on real wages can be 
interpreted as being due to an increase in labour supply, followed by a decrease in real wages.  

Although nominal shocks cannot have long-lasting effects on real wages, no restrictions are 
imposed on the short-run effects and their sign and magnitude depend on relative price/wage 
stickiness. If real wages WR = W/P decrease following a positive nominal shock, such a situation 
corresponds to sticky nominal wages W. Under the sticky price assumption, real wages increase in 
response to a positive nominal shock. Lastly, if nominal wages W and prices P move 
simultaneously, real wages do not change.  

                                                           
3 See, among others, Babetskii et al. (2004) for an assessment of supply and demand shock asymmetry in the EU 
accession countries. Furthermore, in the meta-analysis of studies on business cycle correlation by Fidrmuc and 
Korhonen (2006) about half of the 35 studies reviewed apply such decomposition. 
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Economic theory proposes alternative explanations as to why markets do not clear immediately 
after an unexpected shock hits the economy. Abraham and Haltiwanger (1995) present an 
overview of competing models that have been put forward to explain procyclical as well as 
countercyclical behaviour of real wages. Particularly, New Keynesians claim that rigidity of 
wages and prices is one of the most relevant causes of economic fluctuations, i.e. the sticky wages 
and sticky prices assumptions (Mankiw and Romer, 1991). On the one hand, the sticky wages 
assumption imposes rigidity on the short-run adjustment of wages to demand shocks, thanks to 
implicit or explicit agreements in the labour market. On the other hand, the sticky price 
assumption imposes rigidity on the short-run price adjustment to demand shocks, mainly due to 
menu costs. Although the two assumptions appear quite similar, their real economic implications 
are in sharp contrast. As discussed, for example, by Kandil (1996), the real wage can develop 
procyclically or countercyclically depending on the adjustment of nominal wages and prices. 
Under the assumption of sticky wages a temporary demand shock translates into higher prices and 
lower real wage rates, i.e. real wages move countercyclically. In contrast, under sticky prices a 
positive demand shock tends to increase real wages. Thus, under the sticky prices assumption real 
wages and other real economic variables move procyclically. 

A structural bi-variate VAR decomposition makes it possible to identify real (permanent) and 
nominal (transitory) shocks from the observable movements of real and nominal wages.4 
Formally, let us consider twr  and tw , real and nominal wages expressed in logarithms (for 
brevity we will use the term ‘wages’, meaning overall total labour costs or a particular labour cost 
component). These variables are assumed to be first difference stationary. The following VAR 
representation will be estimated: 
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where wr
te  and w

te  are white-noise disturbances, ijkb  are coefficients and K is the lag length, 
chosen so that wr

te  and w
te  are serially uncorrelated.5 Disturbances wr

te  and w
te  are not structural, 

they simply represent unexplained components in real and nominal wage growth movements. In 
order to recover structural disturbances, i.e. those having an economic interpretation of real and 
nominal shocks, the following two relationships are proposed: 

R
t

N
t

wr
t cce εε 1211 +=       (3) 

                                                           
4 The SVAR model discussed also has a number of limitations reported in Blanchard and Quah (1989), e.g. the 
unique identification of permanent and transitory shocks does not always exist. We will check whether our data 
would allow a meaningful SVAR decomposition.  
One way to improve the proposed SVAR model (and to better identify the underlying shocks) is to augment 
SVAR with additional ‘real’ variables, for example employment or GDP. Another modification would be to 
relax the assumption of equal variance of permanent and transitory shocks.  
5 We select K according to the Akaike and Schwarz information criteria, which suggest two, or, in some cases, 
three or four lags. Then, we check the VARs for stability (characteristic roots should lie outside the unit circle) 
and perform diagnostic checks of the residuals for higher-order serial correlation (Ljung-Box test) and normality 
(Jarque-Bera test).  
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where N
tε and R

tε  are nominal (transitory) and real (permanent) disturbances respectively. These 
equations state that the unexplainable components in the movements of real and nominal wage 
growth are linear combinations of structural shocks. In order to recover the four coefficients of 
matrix C, four restrictions have to be imposed. The first three restrictions are the normalisation 
conditions, namely that the variance of nominal and real shocks is unity: 1)()( == RN VarVar εε  
and that nominal and real shocks are orthogonal: 0),( =RNCov εε . The fourth restriction on the 
coefficients of matrix C is that nominal shocks N

tε  have no long-term impact on the level of real 
wages. Having identified matrix C, the real and nominal disturbances can be recovered from the 
VAR residuals by inverting matrix C: tt eC 1−=ε .  

One should, however, be aware of the simplifications and limitations of such a VAR technique. In 
particular, the nominal and real shocks identified do not necessarily have a direct relationship to 
aggregate demand and supply disturbances. 

Once the structural shocks are identified, we examine the responses of real wages to real 
(permanent) and nominal (transitory) shocks in order to check whether the decomposition was 
successful. Using the parameters of equations (1) and (2) estimated for each of the countries in 
our sample for the VAR decomposition described above, we verify the reaction of real wages in 
each country to one standard deviation innovations to real (permanent) and nominal (transitory) 
shocks.  

Next, while the impulse responses allow us to illustrate the dynamic effects of shocks on real 
wages, the variance decomposition measures the relative contribution of real and nominal shocks 
to fluctuations in real wages. Real wages are said to be flexible if their variation is mainly due to 
real shocks. 

Differences in wage flexibility across countries are further linked to such factors as: (i) the sector 
(business economy, services and manufacturing6); (ii) the type of labour cost (wage versus non-
wage costs); and (iii) the deflator (GDP deflator, the HICP, and the HICP excluding energy). The 
robustness of the results is also assessed for two periods, namely the one covering the ‘pre-crisis’ 
episode 2001Q1–2008Q2 and the other one including data up to 2010Q2.  

Finally, we compare our estimates of wage rigidities to the WDN firm-level survey measures of 
wage rigidity, and we link the results to institutional features of national labour markets such as 
collective bargaining coverage and strictness of employment protection legislation.  

                                                           
6 The business economy is defined by codes B to N, manufacturing by code C and the service sector by codes G 
to N of the NACE Rev. 2 classification. 
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3. Data Description 

Our sample includes 24 EU member states (EU-24).7 As of 2010 (the end of the data series), 14 
sample countries belong to the euro area, namely Austria, Belgium, Cyprus, France, Germany, 
Greece, Italy, Luxembourg, the Netherlands, Portugal, Slovenia, Slovakia and Spain (EA-14 
henceforth).  

In order to measure real wage flexibility, we need a variable characterising the development of 
labour costs in both nominal and real terms. For this purpose, we use the hourly labour cost index 
provided by Eurostat at quarterly frequency. In addition to wages and salaries, the labour cost 
index includes employers’ social security contributions plus taxes paid less subsidies received by 
the employer. Furthermore, the labour cost index is available at the first-digit sectoral level 
(NACE Rev. 2) and by components (wage versus non-wage costs). In our analysis we work with 
three alternative measures, namely total labour costs, the wage component and other (non-wage) 
labour costs. Total labour costs are representative from the firms’ viewpoint. Thus, if we are 
interested in the most aggregate measure of real wage flexibility, we take total labour costs. On 
the other hand, for comparison with survey-based studies (in which wages were investigated), we 
should employ the wage component of labour costs. Finally, in order to examine firms’ 
adjustment during the 2008/2009 crisis, we compare the wage and non-wage components of 
labour costs. 

Labour cost indices are available in nominal terms, starting from 2000Q1, and the data have the 
advantage of being harmonised for cross-country comparison. Nominal indices are seasonally 
adjusted and adjusted by working days, and normalised to 100 in 2008. While real labour cost 
indices were available from Eurostat a couple of years ago (Babecký and Dybczak, 2008), 
currently real labour cost indices are no longer provided. Therefore, we construct real indices 
ourselves by applying deflators. We use the GDP deflator, the harmonised index of consumer 
prices (HICP), and the HICP excluding energy prices (HICPex) as the three alternatives for 
obtaining real cost indices on the aggregate level, that is for the business economy (codes B–N in 
the NACE Rev. 2 classification). The producer price index (PPI) is used for obtaining real wages 
in manufacturing (code C) and we apply the HICPex to define real wages in the service sector (of 
the business economy, codes G–N).  

Table 1 shows average yearly real wage growth in the sample countries, grouped by deflator, 
labour cost component and sector, yielding seven combinations in total. A comparison of euro 
area versus non-euro area aggregates (the last row of Table 1) reveals that in all seven cases real 
wages, on average, tend to grow faster in the non-euro area EU countries compared to their euro 
area counterparts. This reflects the process of real convergence. Differences across countries, 
deflators, labour cost components and sectors suggest fertile ground for the analysis of real wage 
dynamics. 

                                                           
7 Out of the 27 EU member countries, labour cost data are unavailable for two euro area countries, Finland and 
Ireland, and for one non-euro area EU country, Sweden.  
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Table 1: Real Wage Growth in the EU-24, 2001Q1–2010Q2 (%, y-o-y) 

  Business economy Business economy Services Manufact 
  Components: Components: Components: 
  Total labour costs Wages Other lc Total labour costs 
  Deflators: Deflators: Deflators: 
Countries GDP HICP HICPex HICPex HICPex HICPex PPI 
Austria 1.1 0.9 1.0 1.2 0.5 1.1 1.8 
Belgium 1.3 1.3 1.3 1.3 1.6 1.3 1.0 
Bulgaria 3.5 3.0 3.3 4.9 -2.1 4.0 3.2 
Cyprus 1.7 2.2 2.7 2.6 3.0 2.9 0.2 
Czech Republic 4.6 4.5 4.9 5.0 4.5 5.0 7.3 
Denmark 1.1 1.5 1.6 1.1 5.5 1.6 1.5 
Estonia 5.1 5.9 6.6 6.4 6.9 6.3 7.6 
France 1.2 1.2 1.3 1.1 1.7 1.2 2.2 
Germany 0.7 0.2 0.5 0.8 -0.4 0.4 1.1 
Greece 0.7 0.5 0.5 0.3 1.1 0.6 -0.4 
Hungary 3.0 2.6 2.9 3.9 0.3 2.9 5.8 
Italy 0.8 1.0 1.0 1.0 1.0 0.6 2.5 
Latvia 5.7 6.9 7.3 7.6 6.8 7.5 7.1 
Lithuania 4.4 4.6 5.1 4.9 5.4 5.2 4.8 
Luxembourg 0.2 0.7 0.7 0.9 0.2 0.8 0.9 
Malta 0.5 0.7 0.9 1.0 0.4 0.4 5.4 
Netherlands 1.2 1.2 1.4 1.1 2.9 1.3 1.9 
Poland 3.9 3.8 4.2 4.2 4.6 4.0 5.6 
Portugal 0.5 0.5 0.7 0.7 1.0 0.7 1.8 
Romania 3.7 7.2 8.3 9.7 4.8 7.8 5.6 
Slovakia 4.4 3.1 3.8 4.1 3.0 4.1 7.8 
Slovenia 2.4 2.2 2.6 3.0 0.5 2.0 4.7 
Spain 1.0 1.5 1.6 1.3 2.5 1.4 2.3 
UK 1.4 2.1 2.4 2.2 3.8 2.4 2.0 
Euro area 2.0 2.3 2.6 2.8 2.4 2.6 2.8 
Non-euro area 2.6 2.7 3.0 3.1 2.6 3.0 4.4 
EU average 2.3 2.5 2.8 2.9 2.5 2.7 3.5 

Note: HICPex is the Harmonised Index of Consumer Prices (HICP) excluding energy. 
‘Euro area’ includes countries which were members of the euro area as of 2010.  
Business economy: codes B–N in the NACE Rev. 2 classification; Manufacturing: code C; 
Services (of the business economy): codes G–N. 

Source: Authors’ calculations based on Eurostat. 
 

Figure 1 illustrates the evolution of nominal and real wages in the 24 countries over the sample 
period. As expected, nominal wages grew faster than real ones, and nominal wages grew on 
average faster in the non-euro area countries than in the euro area ones. A number of non-core EU 
member countries, in particular Bulgaria, Estonia, Latvia, Lithuania and Romania, experienced 
high inflation episodes during the past decade.  
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Figure 1: Logarithm of Real (—) and Nominal (- - -) Total Labour Costs for the Business 
Economy in the EU-24, 2001Q1–2010Q2. Real Costs are Obtained Using the HICPex 
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Note: The upper dozen plots display labour cost indices for the so-called ‘new’ EU member states 

(Bulgaria to Slovenia). They are followed by ten ‘mature’ EU member states inside the euro area 
(Austria to Spain) and by the remaining two ‘mature’ EU member states outside the euro area 
(Denmark and the United Kingdom). 

Source: Authors’ calculations based on Eurostat. 
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4. Results 

The seven combinations of sector, deflator and labour cost component presented in Table 1 
correspond to our seven basic sets of results. Furthermore, the number of outcomes should be 
multiplied by two since we perform a robustness check for two overlapping periods, namely 
‘before the Great Recession’ (2001Q1–2008Q2) and ‘including the Great Recession’ (2001Q1–
2010Q2). To facilitate the exposition, we present detailed results corresponding to the central 
scenario (the third column of Table 1), namely for the combination given by the business 
economy, total labour costs and the HICP excluding energy prices, and we illustrate the 
sensitivity of the results with respect to the period (‘before the crisis’ versus ‘including the 
crisis’).  

Our choice of the central scenario is motivated by the intention to present results which are 
maximally representative of the total economy. Hence, we focus on the largest NACE category 
available, labelled Business Economy. Total costs are in turn representative from the firms’ 
viewpoint. Regarding the choice of deflators, the CPI-based deflator is consistent with a process 
of wage setting in a bargaining framework, where wages represent the outcome of negotiations 
between firms, workers and unions. We choose the HICP excluding energy prices to minimise the 
impact of (volatile) energy prices – in particular during our estimation period – on the measure of 
real wages. Nevertheless, as a robustness check, we derive results for the other six combinations 
listed in Table 1. These results are summarised in the form of tables.  

Prior to commenting on the results, we shall mention some common estimation steps: stationarity 
of the series, SVAR estimation and diagnostics. First, we assess the time series properties of the 
data by applying a unit root test (the augmented Dickey-Fuller and Phillips-Perron test) and a 
stationarity test (the Kwiatkowski-Phillips-Schmidt-Shin test).8 The results of the unit root and 
stationarity tests for our central scenario are shown in Table 2. Visual inspection of the series 
plotted in Figure 1 suggests that they are non-stationary in levels, and the formal tests indeed 
confirm that. Overall, the series of log nominal and log real wages are found to be integrated of 
order one, although we acknowledge that out of the bunch of combinations of three sectors, three 
deflators, two labour cost components and 24 countries, there are some cases where (nominal) 
wages could be characterised as integrated of order two. However, since ten years of data might 
be too short a period for a robust inference, and to preserve homogeneity, we estimate all the 
SVARs as if the series were integrated of order one, that is using first differences. As mentioned 
in the methodological section, the lag length is selected on the basis of information criteria. Then, 
importantly, we test the estimated SVARs for stability (a test for the roots of the characteristic 
polynomial to be outside the unit circle). All the SVARs pass this test. Furthermore, visual 
inspection of the impulse responses is used to check that the responses of real and nominal wages 
converge to some constant levels as the time horizon increases (convergence is typically achieved 
at a horizon shorter than 40 observations).  

 

                                                           
8 A popular description of the identification strategy is provided, for example, in Enders (2004).  
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Table 2: Unit Root and Stationarity Tests for the Central Scenario: Total Labour Costs, 
Business Economy, HICPex, 2001Q1–2010Q2 

  Test Statistics 
  ADFa) PP a) KPSS b) 
  cons. cons. & trend cons. cons. & trend cons. cons. & trend 
  ∆wn ∆wr ∆wn ∆wr ∆wn ∆wr ∆wn ∆wr ∆wn ∆wr ∆wn ∆wr 

BG -2.061* -5.345 -2.564* -6.654 -4.262 -5.333 -4.905 -10.821 0.428* 0.441* 0.088 0.426*
CY -2.466* -2.890 -3.352 -4.951 -2.561* -20.861 -3.409 -25.632 0.501* 0.345 0.104 0.192*
CZ -6.051 -6.712 -6.962 -6.340 -6.060 -6.741 -6.983 -7.925 0.477* 0.609* 0.095 0.056 
EE -4.199 -0.515* -4.111 -1.034* -3.760 -4.910 -4.074 -5.601 0.212 0.321 0.115 0.130*
HU -1.473* -4.647 -2.464* -5.711 -3.012 -4.647 -5.179 -5.702 0.611* 0.694* 0.110 0.132*
LV -2.885 -3.340 -5.569 -3.338 -2.043* -3.844 -1.914* -3.855 0.150 0.147 0.150* 0.143*
LT -2.929 -1.441* -2.920* -1.555* -2.203* -2.838 -2.130* -2.862* 0.147 0.176 0.148* 0.155*
MT -5.814 -1.016* -6.819 -2.599* -5.814 -7.645 -8.293 -13.982 0.399* 0.221 0.142* 0.200*
PL -7.483 -8.388 -7.421 -8.283 -7.407 -8.161 -7.346 -8.067 0.111 0.107 0.107 0.105 
RO -3.097 -4.980 -4.164 -4.909 -2.851 -5.004 -4.326 -4.934 0.539* 0.122 0.134* 0.125 
SK -6.042 -6.507 -7.009 -6.605 -6.138 -6.505 -7.009 -6.600 0.400* 0.137 0.079 0.061 
SI -11.270 -12.115 -12.121 -11.945 -10.719 -12.134 -12.151 -11.953 0.311 0.096 0.104 0.093 
AT -8.469 -8.684 -8.370 -8.598 -8.350 -8.684 -8.283 -8.600 0.133 0.108 0.071 0.057 
BE -6.406 -6.592 -2.055* -5.879 -6.406 -7.016 -6.423 -7.060 0.119 0.132 0.083 0.114 
FR -8.004 -8.927 -8.191 -8.854 -8.004 -9.011 -8.921 -8.988 0.258 0.200 0.137* 0.258*
DE -7.559 -7.185 -7.629 -7.174 -7.559 -7.201 -7.642 -7.184 0.216 0.222 0.110 0.109 
GR -6.921 -6.601 -6.819 -6.511 -6.923 -6.677 -6.821 -6.556 0.088 0.093 0.084 0.095 
IT -11.964 -16.346 -11.942 -16.898 -12.257 -16.179 -12.308 -18.079 0.081 0.267 0.075 0.175*
LU -7.541 -7.621 -7.532 -7.486 -15.080 -17.402 -15.859 -17.007 0.166 0.182 0.132* 0.153*
NL -7.988 -7.213 -6.532 -7.136 -8.152 -17.448 -12.557 -23.388 0.327 0.196 0.332* 0.196*
PT -8.271 -7.234 -8.133 -7.844 -10.388 -8.281 -10.308 -12.426 0.091 0.278 0.059 0.096 
ES -2.420* -3.956 -2.731* -3.960 -5.485 -14.137 -5.673 -16.962 0.194 0.202 0.075 0.103 
DK -7.805 -2.436* -8.371 -2.377* -7.783 -9.122 -8.532 -14.714 0.346 0.275 0.138* 0.175*
UK -10.931 -10.294 -12.021 -12.008 -11.099 -9.900 -12.879 -12.336 0.496* 0.619* 0.060 0.073 
  Critical Values 
  ADF PP KPSS 
  cons. cons. & trend cons. cons. & trend cons. cons. & trend 
1% -3.621 -4.227 -3.606 -4.205 0.739 0.216 
5% -2.943 -3.537 -2.937 -3.527 0.463 0.146 

10% -2.610 -3.200 -2.607 -3.195 0.347 0.119 

Note: a) Values represent the test statistics of the Ho that the series has a unit root; b) Values represent the 
test statistics of the Ho that the series is (trend) stationary; * denotes the rejection of the Ho at the 
10% significance level. 
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4.1 Real Wage Flexibility for the Central Scenario: the Business Economy, Total Labour 
Costs and the HICP Excluding Energy Prices 

This sub-section presents the results for the central scenario, namely for the business economy 
and for real wages, defined as the ratio of nominal aggregate labour costs to the HICP deflator 
excluding energy prices. 

 

Impulse Responses of Real Wages 

Figure 2 shows the identified reactions of real wages to one standard deviation in real (permanent) 
and nominal (transitory) shocks over the forecast horizon from one to sixteen quarters. In order to 
facilitate cross-country comparison, the impulse response functions (IRFs) are plotted on a scale 
from -2% to 6%. The long-term IRFs of real wages to real shocks range from 0.3% to 4%. In 
general, the effects of shocks on real wages are more substantial in the non-core EU countries 
shown in the upper part of Figure 2, largely because a one standard deviation innovation to shocks 
is larger in these countries. This is consistent with higher real wage growth in such countries 
compared to the EU average (see e.g. Figure 1 and Table 1).  

Even though the SVAR identification scheme does not impose any restriction on the sign of the 
impulse responses, real wages react positively to a positive real (permanent) shock in all 24 
countries, the same result as reported in Moore and Pentecost (2006) and Babecký and Dybczak 
(2008). The main specification IRFs for the period 2001Q1–2008Q2 are quite similar to those 
reported in Babecký and Dybczak (2008), which were estimated on the sample from 1996Q1 to 
2007Q3 using the real labour cost indices available at that time from Eurostat.  

The response of real wages to nominal shocks dies out over time by construction. However, in the 
short run, the effect of nominal shocks on real wages illustrates relative price/wage stickiness. The 
development of real wages in response to a nominal shock (‘cyclicality of real wages’) is crucially 
affected by the degree of relative price and nominal wage stickiness. In reality, sticky wages and 
sticky prices co-exist. Thus, the final impact of a nominal (transitory) shock on the economy is 
critically affected by the degree of price and wage rigidity.  
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Figure 2: Reaction of Real Total Labour Costs (Deflated by the HICP excluding Energy 
Prices) to 1 std. dev. in Real  (        ) and Nominal (        ) Shocks, before (- - -) and 
including (—) the Crisis 
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Note: Accumulated impulse responses from SVAR estimated over two periods labelled ‘before the crisis’ 

(2001Q1–2008Q2) and ‘including the crisis’ (2001Q1–2010Q2). The horizontal axis shows the 
forecast horizon, from one to sixteen quarters. The vertical axis plots the responses of real total 
labour costs to one standard deviation innovations in real (permanent) and nominal (transitory) 
shocks. The country ordering is the same as the one listed in the note to Figure 1. 

Source: Authors’ calculations based on Eurostat. 
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According to economic theory, the reaction of the real wage to a nominal shock can be positive, 
negative or close to zero. Our results suggest that in the short run the IRFs of real wages to 
nominal shocks are negative in the case of Bulgaria, Latvia and Lithuania, positive for Slovenia, 
Greece, the Netherlands and Portugal, and close to zero for most of the countries. In order to give 
a precise answer on the cyclical properties of real wages, confidence intervals need to be carefully 
constructed, accounting for the finite sample size. This could be one possibility for future 
research. In this paper we focus on real wage flexibility, which is defined on the basis of variance 
decomposition. Impulse responses are used as a cross-check of the structural decomposition. As 
one can see from Figure 2, in some countries – e.g. Cyprus, Malta and the UK – the impulse 
responses of real wages fluctuate around constant levels, while in other countries – e.g. Bulgaria, 
Latvia and Lithuania – it takes longer for the impulse responses to converge to constant levels. 
Overall, the structural decomposition can be characterised as meaningful. 

A comparison of the impulse responses for the shorter sample ending in 2008Q2 and the full 
sample going up to 2010Q2 reveals that overall the reactions of real wages to shocks remain 
qualitatively similar. In some countries – e.g. Cyprus, Estonia, Hungary, Latvia and Lithuania – 
real wages show stronger responses to real shocks for the entire sample. Moreover, for Lithuania 
there is an indication of a change of real wage adjustment from counter- to pro-cyclical (as 
measured by the response to nominal shocks).  

 

Real Wage Flexibility – Variance Decomposition 

While impulse responses illustrate the dynamic effects of shocks on real wages, variance 
decomposition measures the relative contributions of real and nominal shocks to fluctuations in 
real wages. Real wages are said to be flexible if their variation is mainly due to real shocks. Figure 
3 shows the percentage of the forecast variance in real wages explained by real (permanent) as 
opposed to nominal (transitory) shocks, at the horizon from one to sixteen quarters. Since at each 
horizon the contribution of nominal and real shocks to the variance of real wages sums to 100, 
only real shock contributions are illustrated. All estimations are statistically significant at the 5% 
level. Several observations follow from the results over the pre-crisis period 2000Q1–2008Q2. 
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Figure 3: Real Wage Flexibility before (- - -) and including (—) the Crisis Period: Percentage 
of Variance in Real Labour Costs (Deflated by the HICP excl. Energy Prices) due to 
Real Shocks 

 

0

20

40

60

80

100

5 10 15

Bulgaria

0

20

40

60

80

100

5 10 15

Cyprus

0

20

40

60

80

100

5 10 15

Czech_Rep

0

20

40

60

80

100

5 10 15

Estonia

0

20

40

60

80

100

5 10 15

Hungary

0

20

40

60

80

100

5 10 15

Latvia

0

20

40

60

80

100

5 10 15

Lithuania

0

20

40

60

80

100

5 10 15

Malta

0

20

40

60

80

100

5 10 15

Poland

0

20

40

60

80

100

5 10 15

Romania

0

20

40

60

80

100

5 10 15

Slovakia

0

20

40

60

80

100

5 10 15

Slovenia

0

20

40

60

80

100

5 10 15

Austria

0

20

40

60

80

100

5 10 15

Belgium

0

20

40

60

80

100

5 10 15

France

0

20

40

60

80

100

5 10 15

Germany

0

20

40

60

80

100

5 10 15

Greece

0

20

40

60

80

100

5 10 15

Italy

0

20

40

60

80

100

5 10 15

Luxembourg

0

20

40

60

80

100

5 10 15

Netherlands

0

20

40

60

80

100

5 10 15

Portugal

0

20

40

60

80

100

5 10 15

Spain

0

20

40

60

80

100

5 10 15

Denmark

0

20

40

60

80

100

5 10 15

UK

 
 
Note: Variance decomposition from SVAR estimated over two periods labelled ‘before the crisis’ 

(2001Q1–2008Q2) and ‘including the crisis’ (2001Q1–2010Q2). The horizontal axis shows the 
forecast horizon, from one to sixteen quarters. The country codes and ordering are the same as those 
listed in the note to Figure 1.  

Source: Authors’ calculations based on Eurostat. 
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First, the EU-24 group is characterised by a variety of outcomes. The percentage of variance 
explained by real shocks varies from as low as 20 to near 100%. Second, the contribution of 
shocks to the variance of real wages depends on the forecast horizon. For example, fluctuations in 
real wages are almost entirely due to real shocks one quarter ahead for Hungary, Italy and Malta, 
but the impact of real shocks on real wage variance drops to 92% (Malta), 83% (Hungary) and 
70% (Italy) at the four-year horizon. Such an outcome corresponds to the delayed pass-through of 
nominal shocks to real variables. On the other hand, in, for example, Austria, the Czech Republic, 
Estonia, Poland, Romania and Slovakia, the contribution of real shocks to real wage variance – 
real wage flexibility – remains at nearly constant levels, above 95%, over all time horizons. 

Extension of the sample up to 2010Q2 leads to some changes in the degree of wage flexibility, for 
example (marginally) higher responsiveness of real wages to real shocks in Estonia, Latvia, 
Lithuania, Slovenia, France, Germany and the Netherlands, which corresponds to an increase in 
real wage flexibility. On the other hand, a decrease in real wage flexibility happens in Cyprus, 
Hungary, Malta, Belgium, Luxembourg and Denmark. Thus, the effect of the 2008–2009 crisis on 
real wage flexibility has not been uniform across the EU-24, or across the sub-groups of euro area 
and non-euro area countries.  

At first glance, a finding of rising real wage rigidity during the crisis might sound paradoxical. 
However, one reason for the observed increase in real wage rigidity during the crisis is the 
prevalence of rigidity in nominal wages on a background of declining (near-zero) inflation. 
Indeed, the lower inflation is, the smaller the downward real wage changes are. In other words, 
declining inflation reduces the potential for ‘grease’ effects on real wages, all other factors being 
equal. The survey evidence confirms that nominal wage rigidities in the EU countries remain 
persistent. Results from the WDN follow-up survey, conducted in the middle of 2009 with the 
objective of investigating firms’ reactions to the crisis, indicate that nominal wage cuts have been 
extremely rare. Moreover, the frequency of nominal wage freezes increased during the crisis of 
2008/2009 (Messina and Rõõm, 2011). To sum up, while in normal times real wages can adjust 
(decrease) in reaction to shocks, largely due to the ‘grease’ effects of inflation, a combination of 
rigid nominal wages and low inflation during the recent crisis has reduced the scope for real wage 
adjustment. 

Second, the extent of real wage rigidity during the crisis could have been influenced by structural 
changes, for example that low-earning workers were fired first. Thus, the aggregate wage could 
even have statistically increased, at least in the initial phase of the crisis, following the lay-off of 
low-earning workers.  

Third, in a situation of rigid base wages, firms make use of alternative cost-cutting strategies, for 
example cutting hours of work or employment, as well as adjusting non-wage labour costs 
(Fabiani et al, 2011). Burda and Hunt (2011) draw on the successful experience of German firms 
in adjusting hours of work and largely preserving ‘bodies’ (i.e. employment) during the Great 
Recession. Given that our measure of real wage rigidity is based on hourly total labour costs, 
adjustment in the number of hours of work or employment is not reflected in our estimates of real 
wage rigidity.  

Also, notice that the labour cost indicators may have been affected by changes in income taxation 
and social security contributions. During the crisis of 2008/2009 many countries introduced 
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measures to promote employment, stimulate hiring and avoid depreciation of labour skills. These 
measures come in different forms, as they can be targeted at either employers or employees 
depending on whether they are direct transfers, reductions in social security contributions or 
income tax credits (see World Bank, 2009, for an overview of wage subsidy and work-sharing 
programmes in OECD countries). Some of these measures, in particular direct transfers to 
employers and reductions in social security contributions, may have contributed, at least in the 
short run, to the decline in the total labour costs of employers during the recent crisis. However, 
the ultimate effect of these measures on our indicator of real wage flexibility is difficult to 
articulate, since real wage flexibility is measured as the responsiveness of real wages (labour 
costs) to real shocks, and the effect also depends on the magnitude of the shocks.  

 

4.2 The Role of the Price Deflator, the Labour Cost Component and Sector 

As recently pointed out, for example, by Messina et al. (2009) and Messina et al. (2010), the 
assessment of real wage adjustment over the business cycle depends critically on the data used. In 
particular, taking into account the role of price deflators when constructing real wages, these 
studies find that the deflators used have a significant effect on the results. In other words, whether 
real wages are constructed using the PPI, CPI or GDP deflator has a critical effect on the overall 
assessment of the cyclical properties of real wages. Following these studies, and in order to check 
the robustness of our results, we quantify the impact of price deflators on the assessment of 
aggregate real wage flexibility for two sub-periods, namely prior to and including the crisis of 
2008/2009.  

In order to check the sensitivity of the overall real wage flexibility assessment to the deflation 
method, we divide nominal wages by the GDP deflator, the harmonised consumer price index 
(HICP) and the harmonised consumer price index excluding prices of energy (HICPex). 
Regardless of the price deflator used, a decrease in real wage flexibility after the 2008/2009 crisis 
was found in nine out of the 24 countries in our sample. A rather convincing decrease in 
flexibility was measured in three countries. On the contrary, an unambiguous increase and a rather 
convincing increase were found in five countries and one country respectively. In the case of six 
countries, the price deflation effect prevents us from drawing a conclusion on the overall effect of 
a real shock on real wage flexibility. Thus, in line with Messina et al. (2009) and Messina et al. 
(2010) we confirm the effect of the construction of real wages on the final results. The differences 
among countries could possibly be explained by other labour and product market characteristics, 
as described, for example, in Bertola et al. (2010).  

Table 3 allocates the EU countries to these groups, in addition differentiating between euro area 
and non-euro area member states. The results suggest that for about half of the sample countries 
real wage flexibility decreased during the recent crisis. This could be related to the documented 
rigidity of base wages and the use of non-wage forms of labour cost adjustment, for example 
employment or hours of work, as well as adjustment via non-labour costs (Burda and Hunt, 2011; 
Fabiani et al., 2011; Messina and Rõõm, 2011). 
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Table 3: The Effect of the Price Deflator on the Overall Assessment of Real Wage Flexibility 
during the Recent Crisis  

 Non-euro area Euro area 
Unambiguous decrease in real wage flexibility 

(three deflators lead to the same result) 
9 

Czech Republic, 
Denmark, Hungary, UK 

Belgium, Cyprus, Malta, 
Portugal, Slovakia 

Convincing decrease in real wage flexibility 
(two deflators lead to the same result) 

3 
Lithuania Germany, Luxembourg 

Unambiguous increase in real wage flexibility (two 
deflators lead to the same result) 

5 
Poland, Romania Italy, Netherlands, 

Slovenia 

Convincing increase in real wage flexibility 
(three deflators lead to the same result)  

1  
France 

Undetermined change in real wage flexibility 
(other cases) 

6 

Bulgaria, Estonia*, 
Latvia Austria, Greece, Spain 

Note: Comparison of real wage flexibility between two periods: 2001Q1–2010Q2 and 2001Q1–2008Q2.  
* Estonia joined the euro area in 2011.  

 

Next, we study the role of the definition of nominal aggregate labour costs in the overall 
assessment of real wage flexibility. Consequently, we use two alternative definitions of labour 
costs provided by Eurostat, one including only wages and salaries, and the other covering non-
wage labour costs. In Table 4 one can see a significant role of the nominal wage definition in 
overall real wage flexibility, as in 13 out of the 24 cases it is not possible to decide on the 
direction of real wage flexibility before and after the crisis, i.e. the variance decomposition based 
on the two measures of total labour costs delivers results of the opposite sign. Still, in six and five 
countries respectively, real wage flexibility decreased and increased after the crisis based on both 
measures. 

Table 4: The Effect of the Nominal Labour Cost Definition (either Wages and Salaries or Non-
Wage Labour Costs) on the Overall Assessment of Real Wage Flexibility during the 
Recent Crisis 

 Non-euro area Euro area 
Both types of nominal labour costs decreasing 

6 
Czech Republic, 

Hungary, Romania, UK Cyprus, Slovakia 

Both types of nominal labour costs increasing 
5  Austria, Germany, Italy, 

Netherlands, Slovenia 
Indeterminate 

13 

Bulgaria, Denmark, 
Estonia*, Latvia, 
Lithuania, Poland 

Belgium, France, 
Greece, Luxembourg, 
Malta, Portugal, Spain 

Note: Comparison of real wage flexibility between two periods: 2001Q1–2010Q2 and 2001Q1–2008Q2.  
* Estonia joined the euro area in 2011.  

 
 
The last part of the robustness exercise focuses on the change in real wage flexibility before and 
after the crisis in specific economic sectors. In particular, we compare the situation in the services 
and manufacturing sectors. We are aware that these two representatives cannot represent the rest 
of the economic activity in the economy. Still, we find services and manufacturing to be both very 
specific and distinct from each other, so that they are good candidates for our robustness exercise. 
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Based on Table 5, we see that only in a few countries, i.e. seven, real wage flexibility either 
decreased (five) or increased (two) for both sectors. Real wage flexibility increased either in 
services or in manufacturing in ten countries. For seven countries it is not possible to decide upon 
the direction of change in real wage flexibility. 

Table 5: The Effect of Economic Activity on the Overall Assessment of Real Wage Flexibility 
during the Recent Crisis 

 Non-euro area Euro area 
Real wage flexibility decreasing for both services and 

manufacturing  
5 

Denmark Austria, Cyprus, 
Luxembourg, Slovakia 

Real wage flexibility increasing for both services and 
manufacturing 

2 
Czech Republic Netherlands 

Real wage flexibility increasing just for services 
5 

Estonia*, Latvia, 
Lithuania, Poland France 

Real wage flexibility increasing just for manufacturing 
5 Denmark Belgium, Greece, Italy, 

Portugal 
Undetermined 

7 
Bulgaria, Hungary, 
Romania, UK Malta, Spain, Slovenia 

Note: Comparison of real wage flexibility between two periods: 2001Q1–2010Q2 and 2001Q1–2008Q2.  
* Estonia joined the euro area in 2011. 

5. Assessment of Real Wage Flexibility 

In this section we compare our macroeconomic estimates of wage rigidity with (i) the WDN firm-
level indicators of downward real wage rigidity, (ii) the microeconomic estimates of downward 
real wage rigidity based on the methodology of the International Wage Flexibility Project, and 
(iii) labour market institutions.  

 

5.1 Real Wage Flexibility: Comparison with the WDN Survey 

For the purpose of comparison with the WDN survey, we take our measure of real wage 
flexibility based on the wage component of total labour costs, since this measure is the closest one 
to the notion of wages used in the survey. To be representative of the total economy, the wage 
component was taken for the NACE2 category of the business economy, and the HICP deflator 
excluding energy prices was applied to define real wages. The estimations were performed for the 
period 2001Q1–2008Q2. This ‘pre-crisis’ period is chosen to better match the WDN survey, 
which was conducted between the second half of 2007 and the beginning of 2008, the questions 
about wage setting having been asked for the past five years. The WDN firm-level measure of 
downward real wage rigidity is measured as an index and is constructed by determining the 
proportion of firms having frozen wages over the past five years and applying an automatic 
indexation mechanism. Further details are provided in Babecký et al. (2010). Although we have 
estimates of real wage flexibility based on SVAR available for 24 EU countries, the estimates of 
real wage rigidity from the WDN survey are only available for 13 countries of our sample, out of 
which one country (Belgium) has to be excluded from the analysis since almost all firms in 
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Belgium apply automatic indexation mechanisms by law. Thus, we are left with 12 countries for 
which both the survey-based and SVAR-based estimates of wage rigidity/flexibility are available.  

Figure 4 illustrates the correlations between the survey-based indicator of real wage rigidity and 
the SVAR-based estimate of real wage flexibility. Negative and close to one values suggest that 
there is high correlation for the degree of wage rigidity (or reciprocally wage flexibility) obtained 
on the basis of these two alternative measures – survey-based and macro-based. Such a high 
correlation is observed for various horizons at which the SVAR-based real wage flexibility is 
defined (variance decomposition at the horizons of 1, 4 or 16 quarters), and also for various 
combinations of countries: all 12 countries (the upper part of Figure 4), 11 countries with Spain 
excluded (the lower part of Figure 4) and the sub-groups of the euro area and non-euro area 
countries (not shown but available upon request).  

Figure 4: WDN Downward Real Wage Rigidity (vertical axis) and Real Wage Flexibility Based 
on SVAR (horizontal axis) 
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Note: *WDN downward real wage rigidity refers to the survey conducted during 2007/2008. The questions 
were asked about wage setting practices over the preceding five years. Downward real wage rigidity 
is measured as an index, i.e. by determining the proportion of firms having frozen wages over the 
past five years and applying an automatic indexation mechanism. The results are taken from Table 1 
in Babecký et al. (2010). The SVAR-based real wage flexibility is measured by variance 
decomposition of the wage component of labour costs at a horizon from one to sixteen quarters, 
based on SVAR estimated over 2001Q1–2008Q2. The three columns denoted by Lag 1, Lag 4 and 
Lag 16 correspond to variance decomposition horizons of 1, 4 and 16 quarters. 
** For robustness checking, Spain is excluded here since it is characterised by high indexation (more 
than half of all firms) and represents an outlier compared to the other sample countries.  
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We also experimented with alternative deflators – the HICP and the GDP deflator – to construct 
real wages. The SVAR-based measures of real wage flexibility exhibit somewhat lower 
correlations with the survey-based measure than displayed in Figure 4. This again stresses the role 
of the price deflator in constructing real wages. We conjecture that the macroeconomic measure 
of wage flexibility, which is based on aggregate wages deflated by the HICP excluding energy 
prices (which is a less volatile deflator than the HICP or the GDP deflator), gives the closest 
match to the survey-based concept of real wage rigidity. 

 

5.2 Real Wage Flexibility: Comparison with the Microeconomic Evidence 

The International Wage Flexibility Project (IWFP), whose outcomes are summarised in Dickens 
et al. (2007), resulted in a set of microeconomic estimates of downward nominal and real wage 
rigidities collected for 16 OECD countries in 1970–2003. The indicators of rigidity are defined as 
the share of workers who were subject to downward real and nominal wage rigidity. Workers are 
classed as being subject to downward real wage rigidity if their real wages were frozen instead of 
being cut. During the lifetime of the Wage Dynamics Network, the results of the IWFP project 
were updated and extended for six countries. New estimates of wage rigidities became available 
for Hungary in 2000–2004 (Katay, 2011) and Luxembourg in 2001–2007 (Lunnemann and Wintr, 
2010), and updates were provided for Belgium, Denmark, Portugal and Spain in 1990–2007 
(Messina et al., 2010).  

Figure 5 illustrates the correlation between our measure of real wage rigidity (which is the same 
as that considered in the previous sub-section, that is based on the wage component) and the 
IWFP-based downward real wage rigidity, for two cases: (i) the recent updates and (ii) all the 
available estimates (the recent updates and the estimates reported in Dickens et al., 2007). 
Similarly to the previous comparison with the WDN survey-based measure, negative values of the 
correlation coefficient suggest that higher downward real wage rigidity (based on the IWFP 
methodology) goes hand in hand with lower real wage flexibility (based on the macroeconomic 
SVAR approach); the correlation coefficient varies between -0.48 and -0.76 depending on the 
horizon chosen and the number of countries considered.  

The correlations are qualitatively similar when alternative deflators are considered to construct 
real wages for the SVAR-based measure of rigidity. Compared to the previous case of the WDN 
survey, in this case the correlations with the IWFP-based results are somewhat lower. This could 
be related to the differences in the sample periods (the WDN survey questions cover wage setting 
during the period from 2002 to 2007, while the IWFP-based estimates use data in 1970–2007), as 
well as to the differences in the underlying methodology.  
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Figure 5: Microeconomic Downward Real Wage Rigidity (vertical axis) and Real Wage 
Flexibility Based on SVAR (horizontal axis) 
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Note: *Microeconomic downward real wage rigidity (DRWR) refers to the results based on the 
International Wage Flexibility Project (IWFP). Estimates for five countries – recent updates – are 
taken from Katay (2011) for Hungary and from Messina et al. (2010) for Belgium, Denmark, 
Portugal and Spain. The estimate available for Luxembourg (Lunnemann and Wintr, 2010) is not 
used here since virtually all workers (99.8%) are subject to DRWR, due to wage indexation. The 
SVAR-based real wage flexibility is measured by variance decomposition of the wage component of 
labour costs at a horizon from one to sixteen quarters, based on SVAR estimated over 2001Q1–
2008Q2. The three columns denoted by Lag 1, Lag 4 and Lag 16 correspond to variance 
decomposition horizons of 1, 4 and 16 quarters. 
** Estimates from Dickens et al. (2007) are used for other countries, such as Austria, Germany, 
France, Greece and Italy. The estimate for the Netherlands is not used here since the share of 
workers affected is very low (1%). 

 

5.3 Real Wage Flexibility and Labour Market Institutions 

According to the literature, the degree of real wage flexibility can be affected by institutional 
features of the labour market, for example, the presence of unions, the level at which wages are 
negotiated, and the strictness of employment protection legislation. Indeed, several theoretical 
models predict a positive association between the presence of unions and the occurrence of wage 
rigidity, in particular downward wage rigidity (e.g. Dunlop, 1994, and Oswald, 1986). The link 
between wage rigidity and the share of employees covered by collective agreements is 
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investigated, for example, in Dickens et al. (2007), Holden and Wulfsberg (2009) and Babecký et 
al. (2010). Stricter employment protection legislation (EPL) can also increase wage rigidity. 
However, there is no consensus on the impact of EPL on wage rigidity in the empirical literature. 
While Dickens et al. (2007) does not find a significant correlation between EPL and cross-country 
differences in wage rigidity, a positive link is reported by Holden and Wulfsberg (2009). Babecký 
et al. (2010) find that strictness of EPL is positively related to the extent of nominal wage 
rigidities, but no significant relationship is found with respect to real wage rigidity.  

We compare the estimates of real wage flexibility obtained from our central scenario (the business 
economy, total labour costs, and the HICP deflator excluding energy prices) with the institutional 
setting in the countries under review, namely collective bargaining coverage and strictness of 
employment protection legislation, as shown in Table 6. Since the data reflect the information 
available at the end of 2008, we take as the reference point our indicators of wage flexibility 
estimated for the period ending in 2008Q2.  

 

Table 6: Collective Bargaining Coverage and Strictness of Employment Protection 
 

Country 

Employees 
covered  

(%) 

Firms having 
union 

agreements 
(any level, %) 

Firms having 
firm-level 

agreements 
(%) 

Firms having 
higher-level 
agreements 

(%) 
EPL 
index 

Austria 0.946 0.978 0.233 0.962 2.15 
Belgium 0.893 0.994 0.353 0.979 2.50 
Czech Republic 0.502 0.540 0.514 0.175 2.02 
Estonia 0.087 0.121 0.104 0.034 2.33 
Spain 0.968 1.000 0.169 0.831 3.07 
France 0.671 0.999 0.587 0.988 2.89 
Greece 0.910 0.934 0.208 0.859 2.90 
Hungary 0.184 0.190 0.190 0.000 1.65 
Ireland 0.422 0.724 0.313 0.683 1.32 
Italy 0.970 0.996 0.429 0.996 2.44 
Lithuania 0.156 0.242 0.237 0.008 2.81 
Netherlands 0.676 0.755 0.301 0.454 2.27 
Poland 0.193 0.229 0.214 0.047 2.22 
Portugal 0.555 0.621 0.099 0.589 3.49 
Slovenia N/A 1.000 0.257 0.743 2.63 
Total 0.678 0.764 0.330  0.655 2.50 
Euro area 0.845 0.942 0.356 0.873 2.63 
Non-euro area 0.241 0.277 0.263 0.060 2.15 

Note: Figures are employment-weighted and re-scaled to exclude non-responses. Total and euro area 
country aggregates exclude Germany.  

Source: Table 2 in Babecký et al. (2010) 
 

Figure 6a shows the correlation between the share of employees covered and real wage flexibility. 
Depending on the horizon at which real wage flexibility – i.e. the responsiveness of real wages to 
real shocks – is calculated, the correlation varies from -0.28 (one quarter) to -0.52 (16 quarters). 
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Negative values mean that in countries with higher shares of employees covered, lower real wage 
flexibility is observed.  

Figure 6a: Employees Covered (vertical axis) and Real Wage Flexibility Based on SVAR 
(horizontal axis) 
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Note: Lag 1, Lag 4 and Lag 16 denote variance decomposition horizons of 1, 4 and 16 quarters.  

Figure 6b: Firms with Union Agreements (vertical axis) and Real Wage Flexibility Based on 
SVAR (horizontal axis) 
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Higher-level agreements 
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Note: Lag 1, Lag 4 and Lag 16 denote variance decomposition horizons of 1, 4 and 16 quarters. 

 

Figure 6c: EPL Index (vertical axis) and Real Wage Flexibility Based on SVAR (horizontal 
axis) 
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Note: Lag 1, Lag 4 and Lag 16 denote variance decomposition horizons of 1, 4 and 16 quarters.  

 

Next, Figure 6b displays the correlation between the level of union agreements (any level, firm-
level agreements or higher-level agreements) and our measure of real wage flexibility. While 
there is only a weak link between the extent of firm-level agreements and real wage flexibility, 
higher-level agreements as well as union agreements at any level are negatively correlated with 
real wage flexibility, the correlation coefficient varying between -0.30 and -0.53 depending on the 
horizon and/or the indicator considered. Thus, our results suggest that union agreements, and in 
particular higher-level agreements, go hand in hand with lower real wage flexibility, or 
equivalently with higher real wage rigidity. 

Finally, Figure 6c shows the correlation between the index of employment protection legislation 
(EPL) and the indicator of real wage flexibility. Higher values of the EPL index correspond to 
higher employment protection. Negative and strong correlations (-0.58 for the horizon of 1 quarter 
and -0.41 for the horizon of 4 years) illustrate that higher employment protection legislation is 
related to higher real wage rigidity.  
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Our results thus corroborate the findings of Babecký et al. (2010) on a positive correlation 
between union agreements (any level or higher-level agreements) and the survey-based measure 
of downward real wage rigidity. At the level of firms, there is no strong association with real 
wage rigidity. Regarding the role of EPL, our results support the conclusion of Holden and 
Wulfsberg (2009) on a positive correlation between microeconomic-based real wage rigidity and 
strictness of EPL.  

6. Conclusions  

In this study we applied structural VAR decomposition to measure real wage flexibility according 
to the responsiveness of real wages to real shocks in a sample of 24 EU member countries using 
the Eurostat hourly labour cost indices from 2001Q1 to 2010Q2. We examined real wage 
flexibility along two dimensions: the type of index (total labour costs, the wage component and 
the non-wage component) and sector (business economy, services, and manufacturing). We also 
checked the sensitivity of the results to the choice of the deflator used for constructing real wages 
(the GDP deflator, the HICP, and the HICP excluding energy prices). The measures of real wage 
flexibility obtained were compared with the results of the firm-level survey conducted within the 
Wage Dynamics Network, with the microeconomic estimates of downward real wage rigidity 
based on the International Wage Flexibility Project methodology, and with the institutional 
features of the national labour markets. Our key three findings can be summarised as follows. 

First, we find evidence of an increase in real wage rigidity during the global crisis of 2008/2009 in 
about half of cases. This corroborates the finding of limited real wage adjustment to shocks based 
on the follow-up survey of firms conducted in the middle of 2009 within the WDN, in particular 
that in a situation of rigid base wages firms use adjustment via non-wage channels, e.g. quantities 
(for example hours of work and employment) or non-labour costs – see Burda and Hunt (2011), 
Fabiani et al. (2011) and Messina and Rõõm (2011). 

Second, we find that real wage rigidity defined on the basis of the wage component of total labour 
costs is positively correlated with both the WDN survey-based and IWFP-based measures of 
downward real wage rigidity. In addition, we should mention that measurement issues do matter. 
Apart from traditional measurement errors (Gottschalk, 2005), an analysis of which goes beyond 
the scope of this study, the price index used to construct real wages affects the dynamics of real 
wages as well as the degree of real wage flexibility. The HICP excluding energy prices, which is 
the least volatile of the three deflators considered, results in real wages which give the closest 
results – in terms of real wage rigidity – to the WDN firm-level measure of downward real wage 
rigidity. The extent of real wage flexibility also depends on the sector and labour cost component 
considered. 

Third, the cross-country variation of our central measure of real wage flexibility, which is based 
on wages constructed on the basis of the Eurostat labour cost indices for the business economy 
and deflated by the HICP excluding energy prices, is related to labour market institutions. In 
particular, real wage rigidity is found to be stronger in countries where more employees are 
covered by collective bargaining agreements, and in particular for higher- as compared to firm-
level bargaining agreements. Finally, countries with higher employment protection legislation are 
characterised by higher real wage rigidities. 



28   Jan Babecký and Kamil Dybczak 
 

  

 References 

ABRAHAM, K. G. AND J. C. HALTIWANGER (1995): “Real Wages and the Business Cycle.” Journal 
of Economic Literature 33(3), pp. 1215–1264. 

ARPAIA, A. AND K. PICHELMANN (2007): “Nominal and Real Wage Flexibility in EMU.” 
International Economics and Economic Policy 4(3), pp. 299–328. 

BABECKÝ, J., P. DU CAJU, T. KOSMA, M. LAWLESS, J. MESSINA, AND T. RÕÕM (2010): 
“Downward Nominal and Real Wage Rigidity: Survey Evidence from European Firms.” 
Scandinavian Journal of Economics 112(4), pp. 884–910.  

BABECKÝ, J. AND K. DYBCZAK (2008): “Real Wage Flexibility in the Enlarged EU: Evidence from 
a Structural VAR.” National Institute Economic Review 204, pp. 126–138. 

BABETSKII, I., L. BOONE, AND M. MAUREL (2004): “Exchange Rate Regimes and Supply Shock 
Asymmetry: The Case of the Accession Countries.” Journal of Comparative Economics 32(2), 
pp. 212–229.  

BAYOUMI, T. AND B. EICHENGREEN (1996): “Operationalizing the Theory of Optimum Currency 
Areas.” CEPR Discussion Paper No. 1484. 

BERTOLA, G., A. DABUSINSKAS, M. HOEBERICHTS, AND M. IZQUIERDO (2010): “Price, Wage 
and Employment Response to Shocks – Evidence from the WDN Survey.” ECB Working 
Paper No. 1164. 

BLANCHARD, O. J. AND D. QUAH (1989): “The Dynamic Effects of Aggregate Demand and Supply 
Disturbances.” American Economic Review 79(4), pp. 655–673. 

BLANCHFLOWER, D. G. (2001): “Unemployment, Well-being and Wage Curves in Eastern Europe.” 
Journal of the Japanese and International Economies 15(4), pp. 364–402. 

BOERI, T. AND H. BRUCKER (2005): “Why are Europeans so Tough on Migrants?” Economic Policy 
44, pp. 630–703. 

BOERI, T., M. BURDA, AND J. KÖLLÕ (1998): Mediating the Transition: Labour Markets in Central 
and Eastern Europe. Centre for Economic Policy Research, London. 

BURDA, M. AND J. HUNT (2011): “What Explains the German Labor Market Miracle in the Great 
Recession?” NBER Working Paper No. 17187. 

CNB (2009): “Analyses of the Czech Republic’s Current Economic Alignment with the Euro Area 
2009.” Czech National Bank, Prague.  

CNB (2010): “Analyses of the Czech Republic’s Current Economic Alignment with the Euro Area 
2010.” Czech National Bank, Prague. 

DICKENS, W. T., L. GÖTTE, L. GROSHEN, S. HOLDEN, J. MESSINA, AND E. MARK (2007): “How 
Wages Change: Micro Evidence from the International Wage Flexibility Project.” The Journal 
of Economic Perspectives 21(2), pp. 195–214. 

DUNLOP, J. T. (1994): Wage Determination under Trade Unions. Macmillan Co., New York. 



 Real Wage Flexibility in the European Union: New Evidence from the Labour Cost Data  29       

 

 
 

ENDERS, W. (2004): Applied Econometric Time Series. Second Edition. New York: John 
Wiley&Sons.  

EUROPEAN COMMISSION (2003): “Wage Flexibility and Wage Interdependence in EMU: Some 
Lessons from the Early Years.” In The EU Economy: 2003 Review, pp. 153–200. DG 
ECFIN/391/03-EN. Brussels, November. 

FABIANI, S., A. LAMO, J. MESSINA, AND T. RÕÕM (2011): “Firm Adjustment during Times of 
Crises.” Mimeo. 

FIDRMUC, J. AND I. KORHONEN (2006): “Meta-Analysis of the Business Cycle Correlation between 
the Euro Area and the CEECs.” Journal of Comparative Economics 34(3), pp. 518–537. 

FIDRMUC, J. (2004): “Migration and Regional Adjustment to Asymmetric Shocks in Transition 
Economies.” Journal of Comparative Economics 32, pp. 230–247. 

FLEK, V. (ED.) (2004): “Anatomy of the Czech Labour Market: From Over-employment to Under-
employment in Ten Years?” Czech National Bank, Prague. 

GALUŠČÁK, K. AND D. MÜNICH (2005): “Regional Wage Adjustments and Unemployment: 
Estimating the Time-varying Wage Curve.” Czech Journal of Economics and Finance 55(1–
2), pp. 68–81. 

GOTTSCHALK, P. (2004): “Downward Nominal Wage Flexibility: Real or Measurement Error?” The 
Review of Economics and Statistics 87(3), pp. 556–568. 

HOLDEN, S. AND F. WULFSBERG (2009): “How Strong is the Macroeconomic Case for Downward 
Real Wage Rigidity?” Journal of Monetary Economics 56(4), pp. 605–615. 

HYCLAK, T. AND G. JOHNES (1992): Wage Flexibility and Unemployment Dynamics in Regional 
Labor Markets. W. E. Upjohn Institute for Employment Research, Kalamazoo, Michigan. 

KANDIL, M. (1996): “Sticky Wage or Sticky Price? Analysis of the Cyclical Behavior of the Real 
Wage.” Southern Economic Journal 66(2), pp. 197–212. 

KATAY, G. (2011): “Downward Real Wage Rigidity in Hungary.” ECB Working Paper No. 1372. 

LUNNEMANN, P. AND L. WINTR (2010): “Downward Wage Rigidity and Automatic Wage 
Indexation: Evidence from Monthly Micro Wage Data.” Banque Centrale du Luxembourg 
Working Paper No. 48.  

MANKIW, N. G. AND D. ROMER (1991): New Keynesian Economics. 2 vols. MIT Press. 

MESSINA, J., C. F. DUARTE, M. IZQUIERDO, AND P. DU CAJU (2010): “The Incidence of Nominal 
and Real Wage Rigidity: An Individual-Based Sectoral Approach.” Journal of the European 
Economic Association 8(2–3), pp. 487–496. 

MESSINA, J. AND T. RÕÕM (2011): “Downward Wage Rigidity during the Economic Crisis.” 
Mimeo. 

MESSINA, J., C. STROZZI, AND J. TURUNEN (2009): “Real Wages over the Business Cycle: OECD 
Evidence from the Time and Frequency Domains.” Journal of Economic Dynamics and 
Control 33(6), pp. 1183–1200. 



30   Jan Babecký and Kamil Dybczak 
 

  

MOORE, T. AND E. J. PENTECOST (2006): “An Investigation into the Sources of Fluctuation in Real 
and Nominal Wage Rates in Eight EU Countries: A Structural VAR Approach.” Journal of 
Comparative Economics 34(2), pp. 357–376. 

OSWALD, A. (1986): “Unemployment Insurance and Labour Contracts under Asymmetric 
Information: Theory and Facts.” American Economic Review 76(3), pp. 365–377. 

WORLD BANK (2009): “Addressing the Employment Effects of the Financial Crisis: The Role of 
Wage Subsidies and Reduced Work Schedules.” World Bank Employment Policy Primer No. 
14, September 2009.  

 
 



CNB WORKING PAPER SERIES 
1/2012 Jan Babecký 

Kamil Dybczak 
Real wage flexibility in the European Union: New evidence from 
the labour cost data 

15/2011 Jan Babecký 
Kamil Galuščák 
Lubomír Lízal 

Firm-level labour demand: Adjustment in good times and during 
the crisis 

14/2011 Vlastimil Čadek 
Helena Rottová 
Branislav Saxa 

Hedging behaviour of Czech exporting firms 

13/2011 Michal Franta 
Roman Horváth 
Marek Rusnák 

Evaluating changes in the monetary transmission mechanism 
in the Czech Republic 

12/2011 Jakub Ryšánek 
Jaromír Tonner 
Osvald Vašíček 

Monetary policy implications of financial frictions in the Czech 
Republic 

11/2011 Zlatuše Komárková 
Adam Geršl 
Luboš Komárek 

Models for stress testing Czech banks´ liquidity risk 

10/2011 Michal Franta 
Jozef Baruník 
Roman Horváth 
Kateřina Šmídková 

Are Bayesian fan charts useful for central banks?  
Uncertainty, forecasting, and financial stability stress tests 
 

9/2011 Kamil Galuščák 
Lubomír Lízal 

The impact of capital measurement error correction 
on firm-level production function estimation 

8/2011 Jan Babecký 
Tomáš Havránek 
Jakub Matějů 
Marek Rusnák 
Kateřina Šmídková 
Bořek Vašíček 

Early warning indicators of economic crises:  
Evidence from a panel of 40 developed countries 
 

7/2011 Tomáš Havránek 
Zuzana Iršová 

Determinants of horizontal spillovers from FDI: Evidence from a 
large meta-analysis 

6/2011 Roman Horváth 
Jakub Matějů 

How are inflation targets set? 

5/2011 Bořek Vašíček Is monetary policy in the new EU member states asymmetric? 

4/2011 Alexis Derviz Financial frictions, bubbles, and macroprudential policies 

3/2011 Jaromír Baxa 
Roman Horváth 
Bořek Vašíček 

Time-varying monetary-policy rules and financial stress: 
Does financial instability matter for monetary policy? 
 

2/2011 Marek Rusnák 
Tomáš Havránek 
Roman Horváth 

How to solve the price puzzle? A meta-analysis 

1/2011 Jan Babecký 
Aleš Bulíř 
Kateřina Šmídková 

Sustainable real exchange rates in the new EU member states:  
What did the Great Recession change? 

15/2010 Ke Pang 
Pierre L. Siklos 

Financial frictions and credit spreads 

14/2010 Filip Novotný 
Marie Raková 

Assessment of consensus forecasts accuracy: The Czech National 
Bank perspective 



13/2010 Jan Filáček 
Branislav Saxa 

Central bank forecasts as a coordination device 

12/2010 Kateřina Arnoštová 
David Havrlant 
Luboš Růžička 
Peter Tóth 

Short-term forecasting of Czech quarterly GDP using monthly 
indicators 

11/2010 Roman Horváth 
Kateřina Šmídková 
Jan Zápal 

Central banks´ voting records and future policy 

10/2010 Alena Bičáková 
Zuzana Prelcová 
Renata Pašaličová 

Who borrows and who may not repay? 

9/2010 Luboš Komárek 
Jan Babecký 
Zlatuše Komárková 

Financial integration at times of financial instability 

8/2010 Kamil Dybczak 
Peter Tóth 
David Voňka 

Effects of price shocks to consumer demand. Estimating the 
QUAIDS demand system on Czech Household Budget Survey data 
 

7/2010 Jan Babecký  
Philip Du Caju 
Theodora Kosma 
Martina Lawless 
Julián Messina 
Tairi Rõõm 

The margins of labour cost adjustment: Survey evidence from 
European Firms  

6/2010 Tomáš Havránek 
Roman Horváth 
Jakub Matějů 

Do financial variables help predict macroeconomic environment? 
The case of the Czech Republic 

5/2010 Roman Horváth 
Luboš Komárek 
Filip Rozsypal 

Does money help predict inflation? An empirical assessment for 
Central Europe 

4/2010 Oxana Babecká 
Kucharčuková  
Jan Babecký 
Martin Raiser 

A Gravity approach to modelling international trade in South-
Eastern Europe and the Commonwealth of Independent States:  
The role of geography, policy and institutions 

3/2010 Tomáš Havránek 
Zuzana Iršová 

Which foreigners are worth wooing? A Meta-analysis of vertical 
spillovers from FDI 

2/2010 Jaromír Baxa 
Roman Horváth 
Bořek Vašíček 

How does monetary policy change? Evidence on inflation 
targeting countries 

1/2010 Adam Geršl 
Petr Jakubík 

Relationship lending in the Czech Republic 

15/2009 David N. DeJong 
Roman Liesenfeld 
Guilherme V. Moura 
Jean-Francois Richard 
Hariharan 
Dharmarajan 

Efficient likelihood evaluation of state-space representations 

14/2009 Charles W. Calomiris Banking crises and the rules of the game 
13/2009 Jakub Seidler 

Petr Jakubík 
The Merton approach to estimating loss given default: Application 
to the Czech Republic 

12/2009 Michal Hlaváček Housing price bubbles and their determinants in the Czech 



Luboš Komárek Republic and its regions 
11/2009 Kamil Dybczak 

Kamil Galuščák 
Changes in the Czech wage structure: Does immigration matter? 

10/2009 
 
 
9/2009 
 
8/2009 
 
7/2009 
 
 
6/2009 

Jiří Böhm 
Petr Král 
Branislav Saxa 

Alexis Derviz 
Marie Raková 

Roman Horváth 
Anca Maria Podpiera 

David Kocourek 
Filip Pertold 
 

Nauro F. Campos 
Roman Horváth 

Percepion is always right: The CNB´s monetary policy in the 
media 
 
Funding costs and loan pricing by multinational bank affiliates 
 

Heterogeneity in bank pricing policies: The Czech evidence 
 

The impact of early retirement incentives on labour market 
participation: Evidence from a parametric change in the Czech 
Republic 

Reform redux: Measurement, determinants and reversals 
 

5/2009 Kamil Galuščák  
Mary Keeney  
Daphne Nicolitsas 
Frank Smets 
Pawel Strzelecki 
Matija Vodopivec 

The determination of wages of newly hired employees: Survey 
evidence on internal versus external factors 

4/2009 Jan Babecký  
Philip Du Caju 
Theodora Kosma 
Martina Lawless 
Julián Messina 
Tairi Rõõm 

Downward nominal and real wage rigidity: Survey evidence from 
European firms 

3/2009 Jiri Podpiera 
Laurent Weill 

Measuring excessive risk-taking in banking 

2/2009 Michal Andrle 
Tibor Hlédik 
Ondra Kameník 
Jan Vlček 

Implementing the new structural model of the Czech National Bank
 

1/2009 Kamil Dybczak 
Jan Babecký 

The impact of population ageing on the Czech economy 

14/2008 Gabriel Fagan  
Vitor Gaspar 

Macroeconomic adjustment to monetary union 

13/2008 Giuseppe Bertola  
Anna Lo Prete  

Openness, financial markets, and policies: Cross-country and 
dynamic patterns 

12/2008 Jan Babecký 
Kamil Dybczak  
Kamil Galuščák 

Survey on wage and price formation of Czech firms 

11/2008 Dana Hájková The measurement of capital services in the Czech Republic 
10/2008 Michal Franta Time aggregation bias in discrete time models of aggregate 

duration data  
9/2008 Petr Jakubík 

Christian Schmieder 
Stress testing credit risk: Is the Czech Republic different from 
Germany? 

8/2008 Sofia Bauducco 
Aleš Bulíř 

Monetary policy rules with financial instability 
 



Martin Čihák 
7/2008 Jan Brůha 

Jiří Podpiera 
The origins of global imbalances 

6/2008 Jiří Podpiera 
Marie Raková 

The price effects of an emerging retail market  
 

5/2008 Kamil Dybczak 
David Voňka 
Nico van der Windt 

The effect of oil price shocks on the Czech economy 
 

4/2008 Magdalena M. Borys 
Roman Horváth 

The effects of monetary policy in the Czech Republic: 
An empirical study 

3/2008 Martin Cincibuch 
Tomáš Holub 
Jaromír Hurník 

Central bank losses and economic convergence 
 

2/2008 Jiří Podpiera Policy rate decisions and unbiased parameter estimation in 
conventionally estimated monetary policy rules 

1/2008 
 

Balázs Égert 
Doubravko Mihaljek 

Determinants of house prices in Central and Eastern Europe 
 

17/2007 Pedro Portugal U.S. unemployment duration: Has long become longer or short 
become shorter? 

16/2007 Yuliya Rychalovská  Welfare-based optimal monetary policy in a two-sector small open 
economy 

15/2007 Juraj Antal 
František Brázdik 

The effects of anticipated future change in the monetary policy 
regime 

14/2007 Aleš Bulíř 
Kateřina Šmídková 
Viktor Kotlán 
David Navrátil 

Inflation targeting and communication: Should the public read 
inflation reports or tea leaves? 

13/2007 Martin Cinncibuch 
Martina Horníková 

Measuring the financial markets' perception of EMU enlargement: 
The role of ambiguity aversion 

12/2007 Oxana Babetskaia-
Kukharchuk 

Transmission of exchange rate shocks into domestic inflation: The 
case of the Czech Republic 

11/2007 Jan Filáček Why and how to assess inflation target fulfilment 
10/2007 Michal Franta 

Branislav Saxa 
Kateřina Šmídková 

Inflation persistence in new EU member states: Is it different than 
in the Euro area members? 

9/2007 Kamil Galuščák 
Jan Pavel 

Unemployment and inactivity traps in the Czech Republic: 
Incentive effects of policies 

8/2007 Adam Geršl 
Ieva Rubene  
Tina Zumer 

Foreign direct investment and productivity spillovers:  
Updated evidence from Central and Eastern Europe 

7/2007 Ian Babetskii  
Luboš Komárek  
Zlatuše Komárková 

Financial integration of stock markets among new EU member 
states and the euro area 

6/2007 Anca  
Pruteanu-Podpiera 
Laurent Weill 
Franziska Schobert 

Market power and efficiency in the Czech banking sector 
 

5/2007 Jiří Podpiera 
Laurent Weill 

Bad luck or bad management? Emerging banking market 
experience 



4/2007 Roman Horváth The time-varying policy neutral rate in real time: A predictor for 
future inflation? 

3/2007 Jan Brůha 
Jiří Podpiera  
Stanislav Polák 

The convergence of a transition economy:  
The case of the Czech Republic 
 

2/2007 Ian Babetskii  
Nauro F. Campos 

Does reform work? 
An econometric examination of the reform-growth puzzle 

1/2007 Ian Babetskii 
Fabrizio Coricelli 
Roman Horváth  

Measuring and explaining inflation persistence: 
Disaggregate evidence on the Czech Republic  
 

13/2006 Frederic S. Mishkin  
Klaus Schmidt-
Hebbel 

Does inflation targeting make a difference? 
 

12/2006 Richard Disney 
Sarah Bridges 
John Gathergood  

Housing wealth and household indebtedness: Is there a household 
‘financial accelerator’? 

11/2006 Michel Juillard  
Ondřej Kameník 
Michael Kumhof 
Douglas Laxton 

Measures of potential output from an estimated  
DSGE model of the United States 

10/2006 Jiří Podpiera 
Marie Raková  
 

Degree of competition and export-production relative prices  
when the exchange rate changes: Evidence from a panel of Czech 
exporting companies 

9/2006 Alexis Derviz 
Jiří Podpiera 

Cross-border lending contagion in multinational banks 

8/2006 Aleš Bulíř 
Jaromír Hurník 

The Maastricht inflation criterion: “Saints” and “Sinners” 

7/2006 Alena Bičáková 
Jiří Slačálek 
Michal Slavík 

Fiscal implications of personal tax adjustments in the Czech 
Republic 

6/2006 Martin Fukač 
Adrian Pagan 

Issues in adopting DSGE models for use in the policy process 

5/2006 Martin Fukač New Keynesian model dynamics under heterogeneous expectations 
and adaptive learning 

4/2006 Kamil Dybczak 
Vladislav Flek 
Dana Hájková  
Jaromír Hurník 

Supply-side performance and structure in the Czech Republic 
(1995–2005) 

3/2006 Aleš Krejdl Fiscal sustainability – definition, indicators and assessment of 
Czech public finance sustainability 

2/2006 Kamil Dybczak Generational accounts in the Czech Republic 
1/2006 Ian Babetskii Aggregate wage flexibility in selected new EU member states 

14/2005 Stephen G. Cecchetti The brave new world of central banking: The policy challenges 
posed by asset price booms and busts 

13/2005 Robert F. Engle 
Jose Gonzalo Rangel 

The spline GARCH model for unconditional volatility and its 
global macroeconomic causes 

12/2005 Jaromír Beneš  
Tibor Hlédik  

An economy in transition and DSGE: What the Czech national 
bank’s new projection model needs 



Michael Kumhof 
David Vávra 

11/2005 Marek Hlaváček 
Michael Koňák  
Josef Čada 

The application of structured feedforward neural networks to the 
modelling of daily series of currency in circulation 

10/2005 Ondřej Kameník Solving SDGE models: A new algorithm for the sylvester equation 
9/2005 Roman Šustek Plant-level nonconvexities and the monetary transmission 

mechanism 
8/2005 Roman Horváth Exchange rate variability, pressures and optimum currency 

area criteria: Implications for the central and eastern european 
countries 

7/2005 Balázs Égert 
Luboš Komárek 

Foreign exchange interventions and interest rate policy  
in the Czech Republic: Hand in glove? 

6/2005 Anca Podpiera 
Jiří Podpiera 

Deteriorating cost efficiency in commercial banks signals an 
increasing risk of failure  

5/2005 Luboš Komárek 
Martin Melecký 

The behavioural equilibrium exchange rate of the Czech koruna

4/2005 Kateřina Arnoštová 
Jaromír Hurník  

The monetary transmission mechanism in the Czech Republic 
(evidence from VAR analysis) 

3/2005 Vladimír Benáček 
Jiří Podpiera  
Ladislav Prokop 

Determining factors of Czech foreign trade: A cross-section time 
series perspective  

2/2005 Kamil Galuščák 
Daniel Münich 

Structural and cyclical unemployment: What can we derive 
from the matching function? 

1/2005 Ivan Babouček 
Martin Jančar 

Effects of macroeconomic shocks to the quality of the aggregate 
loan portfolio 

10/2004 Aleš Bulíř 
Kateřina Šmídková 

Exchange rates in the new EU accession countries: What have 
we learned from the forerunners 

9/2004 Martin Cincibuch 
Jiří Podpiera 

Beyond Balassa-Samuelson: Real appreciation in tradables in 
transition countries 

8/2004 Jaromír Beneš 
David Vávra 

Eigenvalue decomposition of time series with application to the 
Czech business cycle 

7/2004 Vladislav Flek, ed. Anatomy of the Czech labour market: From over-employment to 
under-employment in ten years? 

6/2004 Narcisa Kadlčáková 
Joerg Keplinger 

Credit risk and bank lending in the Czech Republic 

5/2004 Petr Král Identification and measurement of relationships concerning 
inflow of FDI: The case of the Czech Republic 

4/2004 Jiří Podpiera Consumers, consumer prices and the Czech business cycle 
identification 

3/2004 Anca Pruteanu The role of banks in the Czech monetary policy transmission 
mechanism 

2/2004 Ian Babetskii EU enlargement and endogeneity of some OCA criteria: 
Evidence from the CEECs 



1/2004 Alexis Derviz 
Jiří Podpiera 

Predicting bank CAMELS and S&P ratings: The case of the 
Czech Republic 

 
CNB RESEARCH AND POLICY NOTES 
3/2011 František Brázdik 

Michal Hlaváček 
Aleš Maršál 

Survey of research on financial sector modeling within DSGE 
models: What central banks can learn from it 

2/2011 Adam Geršl 
Jakub Seidler 

Credit growth and capital buffers: Empirical evidence from 
Central and Eastern European countries 

1/2011 Jiří Böhm 
Jan Filáček 
Ivana Kubicová 
Romana Zamazalová 

Price-level targeting – A real alternative to inflation targeting? 

1/2008 Nicos Christodoulakis Ten years of EMU: Convergence, divergence and new policy 
prioritie 

2/2007 Carl E. Walsh  Inflation targeting and the role of real objectives  
1/2007 Vojtěch Benda 

Luboš Růžička 
Short-term forecasting methods based on the LEI approach: The 
case of the Czech Republic 

2/2006 Garry J. Schinasi Private finance and public policy 
1/2006 Ondřej Schneider The EU budget dispute – A blessing in disguise? 

5/2005 Jan Stráský Optimal forward-looking policy rules in the quarterly projection 
model of the Czech National Bank 

4/2005 Vít Bárta Fulfilment of the Maastricht inflation criterion by  
the Czech Republic: Potential costs and policy options 

3/2005 Helena Sůvová 
Eva Kozelková 
David Zeman 
Jaroslava Bauerová 

Eligibility of external credit assessment institutions  
 

2/2005 Martin Čihák 
Jaroslav Heřmánek 

Stress testing the Czech banking system:  
Where are we? Where are we going? 

1/2005 David Navrátil 
Viktor Kotlán 

The CNB’s policy decisions – Are they priced in by the markets?

4/2004 Aleš Bulíř External and fiscal sustainability of the Czech economy:   
A quick look through the IMF’s night-vision goggles 

3/2004 Martin Čihák Designing stress tests for the Czech banking system 
2/2004 Martin Čihák Stress testing: A review of key concepts 
1/2004 Tomáš Holub Foreign exchange interventions under inflation targeting: 

The Czech experience 

   

CNB ECONOMIC RESEARCH BULLETIN 

November 2011 Macro-financial linkages: Theory and applications 
April 2011 Monetary policy analysis in a central bank 
November 2010 Wage adjustment in Europe 



May 2010 Ten years of economic research in the CNB 
November 2009 Financial and global stability issues 
May 2009 Evaluation of the fulfilment of the CNB’s inflation targets 1998–2007 
December 2008 Inflation targeting and DSGE models 
April 2008 Ten years of inflation targeting 
December 2007 Fiscal policy and its sustainability 
August 2007 Financial stability in a transforming economy   
November 2006 ERM II and euro adoption 
August 2006 Research priorities and central banks 
November 2005 Financial stability 
May 2005 Potential output 
October 2004 Fiscal issues 
May 2004 Inflation targeting 
December 2003 Equilibrium exchange rate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Czech National Bank 
Economic Research Department 
Na Příkopě 28, 115 03 Praha 1 

Czech Republic 
phone: +420 2 244 12 321 

fax: +420 2 244 14 278 
http://www.cnb.cz 

e-mail: research@cnb.cz 
ISSN 1803-7070 


