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Abstract

Labor and product market regulations affect the unemployment rate of a country with-

out doubt. Econometricians, however, have yet to establish an unequivocal significance of

this impact, as well as to quantify its magnitude and in some cases even to determine the

direction of its influence. Model mis-specification, one of the main underlying problems,

is overcome by adopting a Bayesian Model Averaging approach introduced by Sala-i-

Martin et al. (2004). We apply this method to a panel data set that covers 17 OECD

countries for the time period from 1982 to 2005 and for up to 20 potential explanatory

variables. We identify 8 institutional indicators as significant determinants of unemploy-

ment. The results suggest that each institutional category matters. However, we find

that indicators of the same category work in opposite directions. This should be taken

into account when evaluating the impact of highly aggregated institutional variables on

the unemployment rate.
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1 Introduction

Over the past two decades a number of theoretical and empirical studies sought to identify how

labor and product market institutions affect the labor market performance of a country. In

this context, factors such as the employment protection legislation, unemployment benefits and

entry barriers for firms have been considered. Theory predicts a clear impact of institutions

on labor market performance. Empirical evidence, however, is yet to confirm the predictions

of the theory. The empirical findings fail both to distinguish the crucial from the less impor-

tant institutions but also to determine whether deregulation lowers or raises unemployment.

While the inconclusive results can be partially explained by differences in the time period or

the country selection, model mis-specification also seems to be an important source of error.

When it comes to the explanation of unemployment, specifying the model correctly is a challeng-

ing task. Researchers benefit from a large pool of potentially significant institutional factors,

which also makes the decision on which to include or neglect more difficult. In general, institu-

tional variables can be divided into five groups: tax system, employment protection legislation,

workers’ bargaining power, product market regulation and unemployment compensation. Each

group contains several indicators, measuring different aspects. For instance, bargaining cen-

tralization, bargaining coordination, minimum wages, union density and union coverage serve

as indicators for the bargaining power of workers.

In principle, one could estimate a single model containing all explanatory variables and let

the data sort out the important factors. Availability of macroeconomic data is unfortunately

limited to few periods and countries. This prevents us from conducting the described method,

since the model’s reliability would suffer from the small number of degrees of freedom. There-

fore, in order to exploit the complete available set of data, and to separate the important and

the less important indicators, we need a consistent analytical framework.

While the outcomes of one single model may not be unreliable, pooling information from a

large set of models can improve the validity of the findings. Sala-i-Martin et al. (2004)

introduce such an approach based on a Bayesian-type model averaging, called BACE (Bayesian

Averaging of Classical Estimates). The central idea is to estimate a large set of models con-

taining a varying number of explanatory variables taken from the pool of all variables. The

quality of a model j serves as a weighting coefficient for the variables kj included in model j.

Thus, variables which are incorporated in models with better fit receive higher weighting than

variables in models that exhibit smaller explanatory power. The weights of a variable over all

models are summed up and serve as a measure for evaluating the importance of the variable in

explaining the dependent variable.

We expect to identify for given sets of countries and periods indicators for the variables that

have contributed robustly to the determination of the unemployment rate. Furthermore, the

direction of influence can illuminate the ongoing debate on employment-friendly deregulation
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reforms and the benefits - if any - of certain institutional rigidities. More specifically, we hope

to clarify which institutional changes in product and labor markets facilitate and which hinder

the efforts to lower the unemployment rate. Finally, the cross-sectional nature of our data set

can shed some light on the question why some countries have lower unemployment rates than

others. The last question concerns especially the debate between the ”employee-supportive”

European system - featuring, e.g., high employment protection and considerable unemployment

benefits - and the more ”market-friendly” Anglo-American system.

The paper is organized as follows. In the first part of section 2, we give an overview on the

findings of empirical studies dealing with the identification of the direction of influence of in-

stitutional variables on the labor market. The second part of this section recapitulates the

main theoretical considerations about the impact of institutions on the labor market. Section

3 focuses both on the data as well as on the description of the applied econometric method.

Section 4 shows the main empirical results with a corresponding discussion, while section 5

concludes.

2 Labor and Product Market Institutions

2.1 Inconclusive Empirical Results and Specification Problems

A large variety of contributions attempted to estimate the effect of institutions on the labor

market performance. Among studies that have attempted to estimate the effects of institu-

tional factors on unemployment, Nickell et al. (2005) or Amable et al. (2007) in a

dynamic setting, and Bassanini and Duval (2006) or Baccaro and Rei (2007) for static

models are good examples for analyzes in a cross-country context.1 However, the results are far

from being consistent, showing differences not only in terms of magnitude but also in terms of

direction of influence. Howell et al. (2007) mention three main causes of the inconclusive

results: the selection of the time period, of the institutional indicators, and the specification of

the model. While the first point is hard to tackle since data limitations restrict the flexibility

of choosing the time period, the latter two aspects can be reasonably dealt with.

Researchers studying institutions are confronted with the problem of finding indicators which

are reasonable proxies for an institution. However, for some institutional categories there are

several indicators available which all capture some aspects of an institution. For example, la-

bor taxes consist of taxes payed by the employer, by the employee, and by the consumer. The

replacement rate can be split up into the benefit payments for different states of unemploy-

ment, say, first year of unemployment or fifth year of unemployment. The bargaining system

1A more comprehensive overview on cross-country studies dealing with the identification of the institutional
impact can be found in Table 3 in the Appendix.
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can be displayed by, for instance, both the union coverage and the bargaining coordination.

Furthermore, empirical investigations have generally focused on the impact of labor market

institutions on the labor market. The role of product market regulation for the determination

of unemployment has been considered by, for instance, Nicoletti and Scarpetta (2005) or

Griffith et al. (2007). However, to our knowledge there are only few contributions which

particularly deal with the identification of effects on a less aggregate level since in most cases

an overall measure of product market regulation is used.2 This approach assumes homogeneity

of different regulation measures in terms of labor market effects. The selection of indicators

is closely related to the question of how to specify the model. A priori neglecting indicators

would probably lead to omitted variable bias. Considering all available indicators in one model

is often not possible due to the small size of observations in cross-country panels. An incor-

rectly specified model probably provides misleading results, both concerning significance and

direction of influence.

The model averaging framework we apply in this paper enables us to tackle the aforementioned

problems. We can include a large set of institutional indicators without being forced to preselect

an indicator subset. Furthermore, the uncertainty of not knowing the true econometric model

is particularly taken into account. Hence, the main contribution of the paper to the literature

is to focus the empirical discussion on factors which indeed are correlated to the unemployment

rate. This can help future research to confine attention to relevant variables, leaving out the

dispensable ones.

2.2 Theoretical Mechanisms

As argued by Daveri and Tabellini (2000) labor taxes are assumed to affect the unem-

ployment rate mainly by increasing the cost of labor and, thus, lowering labor demand. Fur-

thermore, the effect of a labor tax increase depends crucially on the degree of the workers’

bargaining power. The stronger the workers, the more of the tax increase the firms have to

bear. Hence, higher labor taxes only affect labor demand, if the workers’ bargaining power is

high. An important point is the utilization of the tax income by the government. If part of the

taxes serve as funding for, say, qualification measures for unemployed workers to reduce the

spell of unemployment, taxes can indirectly help to reduce unemployment.

The wage level is mainly determined by the bargaining system and bargaining power of workers

and firms. Blanchard and Giavazzi (2003) show that powerful employees (represented by

strong unions) can demand relatively high wages, resulting in lower labor demand and a con-

siderable rise in the number of unemployed. However, Calmfors (1993) point to the positive

labor market effects if unions take into account the negative consequences of their bargaining

power. More precisely, if unions keep an eye at the unemployed persons, they will refrain from

2One exception is the study of Fiori et al. (2007).
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excessive wage claims for the employed with beneficial effects for the whole economy.

Furthermore, Stigler (1946) argues that minimum wages reduce labor demand by setting

wages above a level which is justified by the workers productivity. Thus, especially low-skilled

workers with wage payments below a (hypothetical) minimum wage are blocked out from the

labor market. Yet, Manning (1995) shows in a model of shirking that minimum wages can

decrease unemployment by lifting wages to a level at which shirking is less likely due to the

increased incentive to work.

Providing employment protection is usually conducted by imposing severance payments on the

firm or to exacerbate layoffs by legal regulations. Concerning unemployment, the effect of

higher employment protection is assumed to be twofold (see, for instance, Ljungqvist 2002).

On the one hand, it lowers the flows from employment to unemployment since firms take the

additional costs for layoffs in consideration when evaluating the productivity of a worker. On

the other hand, labor is allocated less efficiently what comes along with a fall in productivity

and, finally, decreased labor demand.

While the employment protection can be seen as an insurance against getting unemployed, the

unemployment benefit system affects predominantly those who are already out of work. Ac-

cording to Holmlund (1998), an increase of unemployment benefits on the one hand causes

unemployed persons who are eligible to benefit payments to raise their reservation wage. On

the other hand, unemployed who are not eligible to benefits will have a higher incentive to

accept a job in order to get qualified for the benefit payments in case of future unemployment.

Furthermore, the fear of losing job-specific human capital can convince the workers to attach

no importance to high unemployment benefits (see Arulampalam 2001). In this case, un-

employment benefits will not lower the unemployed workers’ incentive to search a job.

Additionally, Acemoglu and Shimer (1999, 2000) mention the beneficial influence of un-

employment insurance if workers are risk averse. Then, high benefits serve as an insurance

against unemployment, and workers are willing to take jobs associated to higher unemploy-

ment risk but also to higher wages, higher job quality, and, eventually, increased output and

lower unemployment.

The degree of product market regulation affects labor demand through adjusting the compet-

itive environment in a market. Blanchard and Giavazzi (2003) show that increasing

competition in a market means more competition for labor if entry barriers are sufficiently

low. Hence, the lower the governmental regulative intervention (e.g. barriers to entry or public

ownership) the lower the unemployment rate.

Nevertheless, a certain degree of barriers to entry can also help to increase the firms’ produc-

tivity in a market, as explained by Melitz (2003). This, in turn, can lead to an increasing

demand for labor. Furthermore, a change from public to private ownership boosts the per-

formance of workers and managers since monitoring is much easier to implement (see Schi-

antarelli (2008) for a discussion).
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Besides the traditional institutional variables, some other factors have been brought in into

the discussion. While data on family policies, migration policies, education and training, as

well as the regulation of working hours are only scarcely available, three other variables de-

serve to be recognized. First, Dromel et al. (2010) recently argued that credit market

imperfections can slow down job creation by restricting access to money for firms. If access

to credits is restricted this should result in higher unemployment. The second variable is the

retirement program. Daniel and Haywood (2007) show that older workers are facing a

smaller probability of being re-employed after an unemployment spell. A retirement program

that enables older workers who get unemployed to leave the labor market should hence lower

the unemployment rate. Additionally, youth unemployment should be reduced since there

are more job vacancies available in the labor market. On the other hand, early retirement is

linked to a job-specific human capital reduction what might cause a productivity loss from a

macroeconomic perspective. More specifically, firms are not able to substitute the know-how

of early retired workers adequately. Finally, the effects of active labor market policy (almp)

are extensively discussed in Kluve (2010) and Card et al. (2009) within a meta-analysis

framework. In a nutshell, active labor market policy helps to bring unemployed back to work

by financing training or qualification measures. However, substitution effects, i.e. replacing

employed persons by newly qualified unemployed, could vanish out the positive effects.

Note that our main interest lies on the core institutional variables and not on the three lastly

mentioned variables. Note that data on almp and early retirement do not comprise the com-

plete sample used in this study. We therefore include both variables only in the single model

estimation performed in the Appendix.

3 Methodology

3.1 Data

The main purpose of the paper is to analyze the impact of labor and product market insti-

tutions under model uncertainty. In order to ensure comparability to earlier studies, we rely

on established data sources or institutional characteristics.3 The existing data have been up-

dated, resulting in a comprehensive and balanced data set from 1982 to 2005. The econometric

approach we use requires the application of a panel data without any gaps which is why only

17 OECD countries are included for the investigation.4 Data on the unemployment rates is

3Oswald (1997) argues that house ownership which is an indicator for the workers’ mobility can contribute
to the explanation of unemployment. Nickell et al. (2005) tests this hypothesis and did not find a significant
relationship. Additionally, data is only scarcely available and heavily interpolated. Therefore, we do not consider
this variable in our estimations.

4The countries considered are Australia, Austria, Belgium, Canada, Denmark Finland, France, Germany,
Italy, Japan, the Netherlands, Norway, Spain, Sweden, Switzerland, United Kingdom, and the United States.
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taken from the OECD. We use the harmonized unemployment rates which are comparable

over countries. The institutional indicators under inspection are briefly described in the follow-

ing. Further information on the construction and composition of the data set is given in the

Appendix.

- The labor tax system is represented by the payroll tax, the income tax, the consumption

tax, and the tax wedge which is the sum of the first three taxes.

- Bargaining coordination and centralization, union density and coverage as well as the

minimum wage all cover a part of the bargaining system and the workers’ bargaining

power.

- The OECD provides an indicator for the strictness of employment protection.

- We construct indicators for the unemployment benefit system according to Nickell and

Nunziata (2001). Thus, we have an indicator for the replacement rate for the first

year, for the second and third year, and for the fourth and fifth year of unemployment.

Additionally, the OECD provides an overall indicator for the replacement rates which

is the average of the three aforementioned partial replacement rates, and an indicator

for the duration of payment which consists of weighted shares of the first year and the

fourth and fifth year benefits. Furthermore, we use a measure for the coverage of the

unemployment benefit system, i.e. how many unemployed are entitled to receive transfer

payments.

- We use indicators for barriers to entry and for public ownership, as well as an overall

indicator for the degree of product market regulation. The overall indicator is the average

of different partial indicators of product market regulation. Note, that the barriers to

entry and the public ownership indicator are included in the overall indicator. The other

parts of the overall indicator cannot be considered since data is missing for some countries

or periods.

- According to Dromel et al. (2010), we include a measure for credit volume delivered

to the private sector over GDP. The higher the value the lower are the constraints to

credits.

3.2 General Empirical Strategy

The annual unemployment rate is the dependent variable and will be regressed on several

institutional factors which explain the long-run evolution of the unemployment rate, and on

shocks capturing the short-run fluctuations of the unemployment rate. Furthermore, we include
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time- and country-specific fixed effects which account for unobservable factors. The equation

can be expressed as follows:

UR = X1β +X2γ + ε, (1)

where UR is the unemployment rate NTx1, X1 is a NTxK1 matrix including all institutional

factors which influence the unemployment rate in the long run, and X2 is a NTxK2 matrix con-

taining macroeconomic shocks to capture short-run fluctuations. β and γ are the corresponding

coefficient vectors of size K1x1 and K2x1, respectively. N is the number of countries and T

the number of years. The error term ε considers period- and country-specific fixed effects.5

We rely on static models since we focus on the long-run effect of institutions. The analysis

of the persistence of unemployment as well as of short-run adjustments of the unemployment

rate due to changes in institutions are not the goal of the paper. Hence, we have to keep that

in mind when we compare our results to those of dynamic estimations. In such studies like,

for instance, Nickell et al. (2005) or Amable et al. (2007), the institutional long-run

effect is captured by the lagged dependent variable. Hence, these studies mainly focus on the

changes of the equilibrium unemployment rate, not on the level.

We follow Nickell et al. (2005) in considering four shock variables. More specifically, we

include productivity shocks, labor demand shocks, real import price shocks and the real interest

rate.6 Unfortunately, it was impossible to construct a money supply shock variable due to data

constraints for the time frame required in this paper. However, the results in Nickell et al.

indicate at most only slight importance of that shock.

3.3 Bayesian Model Averaging

Model mis-specification can lead to severely biased results, mainly due to omitted variable

bias, especially if theory does not provide a clear guide on which variables to include. For

instance, the workers’ bargaining power is an important driver of the unemployment rate, but

it is impossible to quantify. Measures like the union coverage or an indicator for the degree

of bargaining coordination are often used to proxy the bargaining power. However, there are

a lot of potential factors of influence and including all of them is risky due to limitations

in terms of degrees of freedom. One possible solution to this problem is to avoid specifying a

particular model. Rather, this model uncertainty is particularly taken into account by exploiting

information of a large number of models. A particular model consists of the fixed regressors

5It is sometimes argued that institutions do not have the same impact in each country, i.e. the pooling
assumption is invalid. The test result for poolability according to Baltagi (2003) mainly depends on whether
we assume an F - or a χ2-distribution. Furthermore, the test results might change when the set of explanatory
variables is altered. The gain of lower variance due to pooling comes at the price of a potentially incorrect
poolability assumption. This should be kept in mind when interpreting the results.

6See the Appendix for further information on the construction.

8



plus a random number of varying regressors. In Bayesian terms, the expected coefficient value

and the variance of variable can be calculated as follows:

E(β|y) =
2K∑
j=1

P (Mj|y)β̂j (2)

V AR(β|y) =
2K∑
j=1

P (Mj|y)V ar(β|y,Mj) +
2K∑
j=1

P (Mj|y)(β̂j − E(β|y))2 (3)

where P (Mj|y) is the weight of model j in relation to the sum of the weights of all possible

models. Thus,

P (Mj|y) =
P (Mj)NT

−kj/2SSE
−NT/2
j∑2K

i=1 P (Mi)NT−ki/2SSE
−NT/2
i

. (4)

The term SSE considers the sum of squared errors of a regression to account for the quality

of a model, and is corrected for degrees of freedom according to the Schwartz model selection

criterion. N is the number of cross-sections, i.e. countries, T is the number of time periods, K

is the total number of explanatory variables, and k is the number of explanatory variables in

the particular models i and j. P (Mj) is the prior model probability related to model j. This

probability is calculated as

P (Mj) =

(
k

K

)kj (
1− k

K

)K−kj

. (5)

P (Mj) is a weighting factor to correct for the model size, i.e. for the number of explanatory

variables. k is the prior model size, K is the total number of available explanatory factors, and

kj is the number of explanatory variables included in model j. Models with a size close to the

prior model size is given a higher weight. In doing so, we correct for the fact, that models with

a large number of explanatory variables per se achieve a better fit than models with only few

explanatory factors.7 It is also possible to calculate the probability that a coefficient has the

same sign as its mean conditional on inclusion. This can serve as a check for the reliability of the

results delivered by the posterior inclusion probability. A sign certainty probability value close

to one means that the coefficient sign of a variable is independent of the model specification.

Note, that we only report the estimation coefficients unconditional on inclusion. Magnus

et al. (2010) argue that the conditional estimates overstate the impact of the explanatory

7For a detailed description of the method we refer to Sala-i-Martin et al. (2004).
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factors on the dependent variable.8

4 Estimation Results

4.1 Baseline Estimation

Applying the model averaging approach gives us the posterior inclusion probability and the

(weighted) coefficient as well as the (weighted) standard deviation for each factor. Variables

with a higher inclusion probability are more likely to be significant explanatory factors of the

dependent variable. In other words, the posterior inclusion probability gives a measure of the

model fit containing this variable compared to models estimated without this variable. A poste-

rior inclusion probability above the prior inclusion probability complies with a recommendation

for including this variable. A value below the prior probability means omission.

We include 3 indicators concerning taxation, 1 measure for employment protection, 5 indicators

of the bargaining system, 2 for product market regulation, 4 measures for the unemployment

benefit system, and 1 indicator for credit constraints. We specify the prior model size to be

equal to 6, i.e. we expect that the model consists of 6 variables. Thus, the prior inclusion prob-

ability is 6
16

. The corresponding estimation output can be found in Table 1, where the variables

are sorted in descending order regarding their posterior inclusion probabilities in column (1).

The weighted coefficients and standard deviations are displayed in columns 2 and 3, while the

sign certainty probability can be found in the fourth column. The employment protection

legislation, the payroll tax, the consumption tax, and the fourth and fifth year benefits are

highly robust with a posterior inclusion probability close to 1. Similarly, the first year benefits,

the public ownership, the barriers to entry and the bargaining coordination also have poste-

rior inclusion probabilities above the prior. If we additionally include a measure for benefit

duration, the fourth/fifth year benefits lose significance while the newly introduced duration

measure is significant. Hence, the later year benefits can, to some extent, be seen as a proxy

for the benefit duration. The later year benefits or the benefit duration is included does not

affect the remaining indicators.

Turning to the direction of influence, we can see that the majority of robust variables has a

negative impact on unemployment. An increase in the employment protection legislation, the

bargaining coordination, the access to credits, the barriers to entry, the consumption tax as

well as in the fourth and fifth year benefits tends to lower the unemployment rate. In contrast,

8In their paper, Magnus et al. compare different model averaging techniques and proposes a new method
called weighted averaged least squares (WALS). However, to our knowledge, it is questionable whether this
method outperforms the BACE approach applied in this paper in terms of reliability of the results. One crucial
advantage of the WALS method is its computational simplicity. Since we only rely on up to 18 explanatory
variables, our estimations are computationally feasible within the BACE framework which is why we refrain
from using the WALS method.
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Table 1: Baseline estimation

Prior inclusion prob. 0.375 (k = 6)

Variable

Posterior
inclusion
probabil-

ity

Posterior
mean

Posterior
standard
deviation

Sign
certainty

probability

(1) (2) (3) (4)

Payroll tax 0.99 0.00207 0.00037 1.00
Employment protection 0.99 -0.01816 0.00318 1.00
Credit access 0.99 -0.02017 0.00384 1.00
Consumption tax 0.99 -0.00238 0.00053 1.00
Fourth/Fifth year benefits 0.99 -0.00061 0.00013 1.00
Public ownership 0.94 0.00869 0.00218 1.00
Entry barriers 0.93 -0.00563 0.00156 1.00
Bargaining coordination 0.89 -0.00417 0.00121 0.99
First year benefits 0.82 0.00034 0.00011 0.99

Union coverage 0.26 0.00039 0.00019 0.97
Income tax 0.20 0.00130 0.00064 0.96
Bargaining centralization 0.14 -0.00295 0.00161 0.94
Unemployment benefits coverage 0.07 -0.00549 0.00436 0.87
Minimum wage 0.06 0.00083 0.00079 0.83
Second/Third year benefits 0.05 -0.00006 0.00017 0.64
Union density 0.04 -0.00020 0.00031 0.72

The dependent variable is the unemployment rate. Overall, 65536 (216) estimations have been performed. Time- and country-
specific effects as well as the shock variables (labor demand shock, productivity shock, real import price shock and the interest rate)
are included in each regression.

the payroll tax, the public ownership, and the first year benefits are positively related to the

unemployment rate. Note that the sign certainty probability measures conform to the posterior

inclusion probabilities. Significant variables concerning the latter measure have sign certainty

probabilities close to 1.9

9One might argue that possible endogeneity can bias the outcomes. We set up a model containing all
significant variables with respect to the model averaging procedure, and carried out a two-stage least squares
regression with the lagged variables of the endogenous explanatory factors as instruments. The results provided
in section 4.3, Table 3, show that the results do not change considerably when instruments are introduced.
Note that lagged factors are no perfect instruments which prevents us from attaching too much importance to
the findings of the instrumental variable estimation. However, Bassanini and Duval (2009) used Granger-
causality tests to determine the whether simultaneity matters for taxes and unemployment benefits. They
conclude that reverse causality does not seem to play a crucial role. Taken together, while coefficients might be
biased due to endogeneity, significance and sign are probably not.
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4.2 Alternative Prior Model Sizes and Other Modifications

The prior model size is a factor which serves as a sensitivity check. Thus, such a check has to

focus on the comparison of results produced assuming distinct prior model sizes. In the baseline

specification we have relied on a prior model size of 6. Now we perform the same estimations

for prior model sizes of 2, 4, 8 and 10 variables. Running this kind of sensitivity check for the

baseline estimation shows that most of the outcomes are insensitive to the variation of the prior

model size. We have considered 16 institutional indicators in the analysis, so far. However,

Table 2: Different inclusion probabilities

Variable

Model size k = 2 k = 4 k = 6 k = 8 k = 10
Prior inclusion probability (0.125) (0.25) (0.375) (0.5) (0.625)

Payroll tax 0.99 0.99 0.99 0.99 0.99
Employment protection 0.99 0.99 0.99 0.99 0.99
Credit Constraints 0.99 0.99 0.99 0.99 0.99
Consumption tax 0.99 0.99 0.99 0.99 0.99
Fourth/Fifth year benefits 0.99 0.99 0.99 0.99 0.99
Entry barriers 0.91 0.93 0.94 0.95 0.95
Public ownership 0.81 0.90 0.93 0.96 0.97
Bargaining coordination 0.72 0.84 0.89 0.91 0.93
First year benefits 0.50 0.72 0.82 0.89 0.93
Union coverage 0.12 0.18 0.26 0.36 0.49
Income tax 0.10 0.15 0.20 0.27 0.34
Bargaining centralization 0.10 0.12 0.14 0.17 0.22
Unemployment benefit coverage 0.02 0.04 0.07 0.11 0.18
Minimum wage 0.01 0.03 0.06 0.09 0.14
Second/Third year benefits 0.01 0.03 0.05 0.08 0.12
Union density 0.01 0.02 0.04 0.07 0.12

The dependent variable is the unemployment rate. Overall, 65536 (216) estimations have been performed. Time- and country-
specific effects as well as the shock variables (labor demand shock, productivity shock, real import price shock and the interest rate)
are included in each regression.

there are some more institutional indicators available. For example, we have indicators for the

overall unemployment benefits, the tax wedge, the benefit duration, and the overall product

market regulation. We have neglected these indicators in order to avoid multicollinearity in

the estimation. This might occur since the mentioned indicators are products of some other

indicators which we have already considered in the estimations. For example, the tax wedge

is just the sum of the payroll, the income, and the consumption tax. Including them might

vary the findings concerning the indicators of the same category, while the remaining indicators

should show similar results.
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Indeed, the inclusion of the four additional variables has only a small impact. Merely the tax

wedge shows robustness with a positive coefficient. The overall benefits, the overall product

market regulation as well as the benefit duration are not significant. Note that when including

the benefit duration the fourth and fifth year benefits inclusion probability drops independently

of the prior model size. Apart from that, the same indicators are robust, only the inclusion

probabilities for some variables fall such that only 4 factors have an inclusion probability close

to 1. For the model with 16 explanatory variables, we estimate 216, i.e. 65536 different models.

This relatively small size reduces the probability that there exist comparable models in terms

of high quality. This leads to very high inclusion probabilities for the model with 16 variables

since the inclusion probability measures the fit relative to the remaining models.

Furthermore, one might argue that the shocks which are included in each single model have

an impact which lasts more than one year. Hence, we extended the set of fixed regressors

by taking into account the lagged values of the shock variables. This reduces the estimation

period to 1983 to 2005. Again, we can only report slight changes in the findings. The inclusion

probabilities of the bargaining coordination and the first year benefits drop considerably but

are still clearly above the prior.10

Additionally, according to Baccaro and Rei (2007) we included the change in the inflation

rate and the lagged labor productivity growth as macroeconomic controls. Our results hold

independent of the inclusion of both variables. Only the bargaining coordination posterior

inclusion probability drops from 0.88 to 0.63.

4.3 Single Model Estimation

The model averaging approach serves to identify significant variables. However, it is not ap-

propriate to allow for several extensions of the econometric model. Hence, we set up a model

consisting of those institutional variables which have been identified as significant in the model

averaging framework, additional to the usual shock variables. Once a reasonable number of

institutional indicator is selected, the single model approach is more flexible. In this single

model, we can allow for cross-section heteroscedasticity, serial correlation, and endogeneity.

Furthermore, this framework allows to include additional variables for which not enough obser-

vations are available to consider them in the model averaging approach. Table 3 presents the

results of this single model estimation for accounting for several econometric issues.

Two additional institutional variables are included. While missing observations for some coun-

tries and years prevent us from considering the active labor market policy and the retirement

system in the model averaging framework, an indicator for each of these institutional factors

10The construction of the TFP shock might be exposed to measurement error. Hence, we use a different
factor for this shock, namely the TFP growth rate from the Total Economy Database provided by the Conference
Board. Including this alternative variable has no impact on the results.
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is included in specifications (3) and (4). Note that the results are less reliable since the num-

ber of observations drops significantly. Additionally, using instrumental variable techniques is

more difficult since missing observations impede that we take the previous year observations as

instruments. For example, using the almp value of 1985 as an instrument for 1990 is probably

not valid. Hence, including both indicators first helps to check whether a change in the time

frame substantially influences the outcomes, and second somewhat lowers the omitted variable

bias. Specification (2) estimation is performed using one-period lagged explanatory variables as

instruments. Specifications (3) and (4) take additional institutional factors into account. The

central results of the model averaging study concerning the direction of influence as well as the

significance remain fairly unchanged. Regarding the instrumental variable estimation, only the

first year benefits become insignificant. While the early retirement indicator is insignificant,

the active labor market policy indicator is significant in specification (3). The considerable

reduction of observations in specifications (3) and (4) makes the payroll tax, the public own-

ership, and the fourth and fifth year benefits insignificant. The results concerning the payroll

tax and the benefits are very similar if we restrict the time period to 1990-2005 and leave the

active labor market policy out. Since this finding does not depend on the inclusion of the

additional institutional indicators we have to assume that the effect of the payroll tax and the

later year benefits has changed over time. Of course, this finding could also be the result of a

larger variance due to a considerably smaller sample size. To further check that issue we cut

the sample into halves, the first ranging from 1982 to 1993, and the second from 1994 to 2005.

Based on this selection we re-estimate our preferred specification (2). The results show that

the fourth and fifth year benefits are not significant for the first half, while the consumption

tax as well as the first year benefits are not relevant for the second half of the sample. The

findings concerning the other indicators remain the same.

Another check is to leave out each country at a time in specification (2). While the results

for the payroll and the consumption tax, the bargaining coordination, the public ownership,

the barriers to entry, and the credit constraints still hold, the first year benefits turn out to be

insignificant if we exclude Canada. The effect on the fourth and fifth year benefits is even more

severe. When excluding one of the following countries, Denmark, the Netherlands, Norway,

Spain, or Switzerland, the fourth and fifth year benefits are insignificant. We interpret this

finding as a sign for the heterogeneous impact of the unemployment benefit system in differ-

ent countries. One reason could be the dependence on other institutional or macroeconomic

conditions.

4.4 Discussion

We expect the tax system to be positively correlated with the unemployment rate. In fact,

we estimate a positive coefficient for the payroll tax rate and for the tax wedge. The income
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Table 3: Single model estimation

Independent variable: Unemployment rate
(1) (2) (3) (4)

Payroll tax 0.147* 0.216** 0.089 0.080
(0.059) (0.067) (0.077) (0.081)

Consumption tax -0.219** -0.233** -0.206** -0.364**
(0.049) (0.074) (0.074) (0.113)

Bargaining coordination -0.386* -0.696** -0.561* -0.922**
(0.163) (0.250) (0.252) (0.234)

Employment protection -2.018** -2.045** -1.142** -1.626**
(0.443) (0.551) (0.354) (0.500)

Public ownership 1.201** 1.692** 1.439** 0.965
(0.224) (0.206) (0.341) (0.514)

Entry barriers -0.637** -0.948** -0.849** -0.727*
(0.211) (0.229) (0.249) (0.296)

First year benefits 0.031* 0.033 0.027 0.046**
(0.013) (0.019) (0.015) (0.016)

Fourth/Fifth year benefits -0.057** -0.057** -0.058 -0.021
(0.021) (0.017) (0.031) (0.019)

Credit constraints -1.689** -0.867* -1.465** -0.870
(0.478) (0.404) (0.435) (0.462)

Active labor market policy - - 0.791 0.389
- - (0.598) (0.548)

Early Retirement - - - 0.003
- - - (0.011)

Instruments no yes no no
Cross-section heteroscedasticity and
Period serial Correlation

yes yes yes yes

Shocks yes yes yes yes
Observations 408 391 153 119

Institutional variables which have been identified as significant within the model averaging framework are included as explanatory
factors. Time- and Country fixed effects are also considered. Explanatory variables lagged by one year are used as instruments for
the contemporaneous institutions. All institutional variables are assumed to be endogenous. The shock variables are labor demand
shock, real import price shock, TFP shock and the real interest rate. One asterisk marks significance at the 5% level, two asterisks
at the 1% level.
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tax is not significant. Furthermore, the consumption tax is negatively related to the unem-

ployment rate, i.e. the higher the consumption tax, the lower the unemployment rate. Studies

like Planas et al. (2007) or Daveri and Tabellini (2000) find a negative labor market

impact of labor taxes, but they use a measure which only takes labor taxes and social security

contributions into account. Nickell et al. (2005) for a dynamic specification or Bac-

caro and Rei (2007) for a static model report insignificant tax coefficients. However, both

studies include the consumption tax in the tax measure calculations. On the micro-level, Ben-

nmarker et al. (2009) report positive employment effects caused by reduced payroll taxes.

Assuming a positive impact of higher consumption taxes on the labor market, the insignificant

result could be the result of two effects in opposite directions, a negative payroll and a positive

consumption tax effect.

The insignificant impact of income taxation seems to support the assumption that the workers’

bargaining power is not strong enough to shift the burden of an income tax increase on the

firms. The positive consumption tax coefficient is, at least at first glance, difficult to explain

since it is hard to imagine why higher taxes should lead to less unemployment. Possibly, the

consumption tax rate has not direct effect on the unemployment rate, but works indirectly on

the labor market through a variable which is omitted in the estimation. One candidate is the

spending on active labor market policies, financed by the governmental tax revenues. These

policies are usually assumed to support the unemployed to find a job, be it by training, further

education or additional qualification. Indeed, the consumption tax and the almp spending are

highly positively correlated. In contrast, there is no positive relationship between almp and the

remaining tax measures.11 Hence, we assume that including an adequate and comprehensive

indicator for governmental training and qualification expenditures would at least dampen the

positive consumption tax effect.12

While five indicators for different aspects of the bargaining system and power have been an-

alyzed, only one of them turned out to be robustly related to the unemployment rate. More

specifically, the higher the bargaining coordination the better the labor market performance.

The bargaining centralization, the union density, as well as the union coverage do not seem

to be of importance. This is in line with the results summarized in Aidt and Tzannatos

(2008). Nickell et al. (2005) also find a negative relationship between bargaining coor-

dination and unemployment. However, they also report significant union density coefficients,

11Of course we included the almp measure in the estimations. However, the almp measure is heavily inter-
polated what reduces reliability. Hence, we additionally use a measure for governmental public spending in the
estimations. The results concerning consumption taxes remain unchanged, probably due to the fact that public
spending does not reliably capture the spending in training measures.

12It is sometimes argued that consumption taxes are less distortionary and performance-increasing, compared
to income or payroll taxes. Tax systems which are mainly based on consumption taxes should therefore be less
distortionary, with positive effects on the macroeconomic performance. However, the data does not reveal any
systematic relationship between the different tax measures and the unemployment rate. Countries with higher
consumption taxes do not generally have lower income and payroll taxes.
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what might be caused by the use of a less exact indicator. The high correlation between the

indicators for bargaining coordination and bargaining centralization of 0.62 indicates, that the

impact of the centralization measure is at least partially captured by the coordination indica-

tor. Furthermore, similar to most empirical studies, we do not find a robust empirical evidence

for a humped-shaped relationship between bargaining coordination and or centralization and

the unemployment rate, an idea originally proposed by Calmfors and Driffill (1988).

Depending on the number of included variables, we get inclusion probabilities slightly above or

considerably below the prior inclusion probabilities for bargaining coordination.

Similarly, minimum wages do not contribute to the evolution of the unemployment rate. The

positive and negative effects of minimum wages seen cancel each other out. The result confirms

the findings of Addison et al. (2009) (also see the references therein) on the micro-level,

or Bassanini and Duval (2006) in a cross-country framework. Both studies report no sig-

nificant impact of minimum wages on labor market performance.

Theoretically, the influence of high employment protection is ambiguous since both the flows

into and the flows out of employment are lowered, and it is unclear, which one prevails. The

empirical literature does not agree on the labor market effects of employment protection legis-

lation. While studies like Elmeskov et al. (1998) find an unemployment-enhancing impact,

Baker et al. (2005) report the contrary. Additionally, Baccaro and Rei (2007) do not

find any significant effect. The indicator for the degree of employment protection is highly ro-

bust. Our findings indicate that a stronger protection leads to lower unemployment. However,

the indicator we use shows only few time-variation. For some countries there is even no change

over the whole period. While the results indicate the relevance of employment protection at

least in terms of the cross-country dimension, the indicator seems not to be able to fully capture

all dimensions of firing restrictions inside a country. This abates the reliability of the results.

The empirical literature analyzing the labor market effects of the unemployment benefit system

is ambiguous. The micro-evidence suggests that rising unemployment benefits has probably

negative but rather small effects on the unemployment rate. Lalive (2007) shows that only

a large change in the unemployment duration increase the unemployment rate. Small changes

have no considerable impact. Furthermore, van Ours and Vodopivec (2008) argue that

cutting the unemployment benefit duration has no impact on the post-unemployment job du-

ration. Nickell et al. (2005) or the OECD (2006) find a clearly negative effect of benefit

levels and, to a smaller extent, of benefit duration on the labor market, while Baker et al.

(2005) report the contrary. We find that high benefits paid during the first year of unemploy-

ment increase the unemployment rate. This is largely in line with the impact reported in the

literature. More interestingly, high benefits for long-term unemployed seem to lower the unem-

ployment rate. This confirms the findings of Tatsiramos (2009) who mentions the improved

matching quality and the positive impact on the next post-unemployment job.

The findings concerning the impact on unemployment of product market regulation point to
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a positive effect of public ownership and a negative effect of barriers to entry. Griffith et

al. (2007) estimated that an increase in competition lowers employment, but used a less

comprehensive data set compared to the one we constructed. Fiori et al. (2007), using

the same indicators as we did, report insignificant public ownership and negative entry bar-

riers coefficients. However, they focus mainly on product and labor market interactions and

did not pay much attention to the single product market measures. Another study using the

same data is the one by Nicoletti and Scarpetta (2005). They include an overall indi-

cator for product market regulation, the overall indicator less public ownership, and the public

ownership. All three indicators are negatively related to the labor market performance. Fur-

thermore, Bertrand and Kramarz (2002) show for the french retail industry that entry

barriers lower employment growth. Hence, our results with respect to the overall indicator and

public ownership confirm the previous literature, while the finding concerning the barriers to

entry tell a different story compared to the previous literature.13

5 Conclusions

The aim of this paper is to assess which institutional indicators are related to the equilibrium

unemployment rate for a panel of 17 countries over the last two decades. The results show that

a number of institutional indicators are robustly linked to the evolution of the unemployment

rate. More specifically, robust factors are the employment protection legislation, the public

ownership and the barriers to entry, the payroll tax and the consumption tax rate, the bargain-

ing coordination, as well as the unemployment benefits for the first year, and the fourth and

fifth year of unemployment.

We find that institutional categories cannot be characterized by one specific indicator, and

for some categories there are countervailing effects at work. For example, while the first year

unemployment benefits lower are negatively related to the unemployment rate, high benefits

for long-term unemployed are linked to low unemployment rates. Overall, 5 indicators posi-

tively affect the labor market performance. An increase in the employment protection, entry

barriers, bargaining coordination, consumption tax, and the benefits for long-term unemployed

seem to reduce the unemployment rate. Raising the first year benefits, the payroll tax as well

as the public ownership negatively influences the unemployment rate. This emphasizes the

importance of considering the right indicators when dealing with the empirical assessment of

institutions.

One crucial problem of empirical cross-country studies so far has been the difficulty of spec-

ifying the empirical model correctly, mainly due to the large number of possibly important

13Note that Fiori et al. (2007) as well as Bertrand and Kramarz (2002) use employment as the
dependent variable. Hence, the impact of regulation on employment and unemployment might not be directly
comparable.
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indicators. Our findings can pave the way to a more sophisticated empirical assessment of the

impact of institutions on the labor market by providing a traceable and reasonable number of

institutional indicators. Problems like the design and implementation of institutional reforms,

the identification of institutional interactions or even of regulatory frameworks can be tackled

with our results in mind.
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6 Appendix

6.1 Literature Overview on Institutions and Unemployment

Table 3 summarizes most of the cross-country studies prepared over the last 15 years, dealing

with the identification of how institutions affect the labor market. We prepared this table in the

style of Howell et al. (2007). A positive impact through an increase in an institution on

the labor market (for instance, a lower unemployment rate) is indicated by pos, the contrary is

displayed by neg, and an insignificant effect is insig. Since most of the studies estimate several

specifications, there might be a positive, negative and insignificant effect for one institutional

indicator in one study.

Table 4: Summary for the effects on unemployment of changes in institutions

Study EPL RR Level RR Dur UD UC BCO BCE Taxes

Scarpetta 1996 neg/insig neg — neg — pos — insig

Nickell 1997 insig neg neg neg neg pos — neg

Elmeskov et al. 1998 neg/insig neg — pos/insig — pos insig neg/insig

Blanchard/Wolfers 2000 neg/insig neg/insig neg neg/insig insig neg — neg/insig

IMF 2003 neg pos/insig/neg — neg — pos — neg

Belot/van Ours 2004 pos/insig pos/insig/neg — neg/insig — — pos/insig neg/insig

Baker et al. 2005 pos/insig pos/insig pos/insig insig insig pos/insig neg/insig —

Nickell et al. 2005 insig neg neg/insig neg/insig — pos — neg/insig

Nicoletti/Scarpetta 2005 neg/insig neg/insig — neg — pos/insig — neg

Bassanini/Duval 2006 pos/insig neg/insig neg pos/insig — pos/insig — neg

OECD 2006 insig neg neg neg/insig — pos — neg

Baccaro/Rei 2007 insig insig — neg/insig — neg/insig — pos/insig

Dority/Fuess 2007 — neg/insig insig — pos/insig pos/insig — —

Amable et al. 2007 pos/insig neg/insig — neg/insig — pos/insig — insig

The abbreviations have been taken from the literature. EPL=Employment Protection Legislation, RR Level=Amount Replace-
ment Rates, RR Dur=Duration Replacement Rates, UD=Union Density, UC=Union Coverage, BCO=Bargaining Coordination,
BCE=Bargaining Centralization, Taxes=Labor Taxes.

6.2 Data Sources and Construction

All variables are on a annual basis and have been gathered for the period from 1982 to 2005.

Note, that the data set is balanced. The countries included in the analysis are Australia,

Austria, Belgium, Canada, Denmark Finland, France, Germany, Italy, Japan, the Netherlands,
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Norway, Spain, Sweden, Switzerland, United Kingdom, and the United States. For countries

like Ireland, Portugal, New Zealand or Korea some data is missing which is why we had to

exclude them.

6.2.1 Unemployment Rate

The dependent variable in the empirical analysis is the harmonized unemployment rate taken

from the OECD key short-term economic indicators database. Some data is missing for earlier

periods of some countries. To ensure consistent time series, we calculate the growth rates of

the unemployment rate as a percentage of civilian labor force (which is not harmonized) and

extend the harmonized unemployment rates by concatenating the change of the country-specific

unemployment rate. Of course, this could give rise to criticism since it is doubtful whether the

unemployment rates for early periods are comparable or not. However, only Austria from 1982

to 1992, Germany from 1982 to 1990 and Switzerland from 1982 to 1991 are affected by this

adjustment. Therefore, we prefer to have a larger data set at the expense of a probably small

bias.

6.2.2 Institutions

We have four indicators for the tax system, the payroll tax, the income tax, the consumption

tax rate, and the sum of these three factors, which is the tax wedge. The taxes have been

constructed according to the definition given in Nickell and Nunziata (2001).

The payroll tax t1 is calculated as

t1 =
ess

ie− ess
(6)

with ess equal to the employer’s social security contributions and ie equal to the compensation

of employees. The income tax t2 is

t2 =
it

hcr
(7)

where it is the direct tax spending and hcr the household current receipt. Finally, the con-

sumption tax t3 is the result of

t3 =
tls

fce
(8)

with tls equal to taxes less subsidies on products and imports and fce equal to the final

consumption expenditure of households. The tax wedge tw is calculated as tw = t1 + t2 + t3.

Note that we did not just update the Nickell and Nunziata data but recalculated the whole
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series. Some changes compared to the Nickell and Nunziata data occurred probably due to

data updates made by the OECD.

Overall, four indicators for the bargaining system and power are available. The union density,

union coverage, minimum wages, bargaining coordination and bargaining centralization all have

been taken from the Visser database (see Visser 2009). The bargaining coordination is an

index ranging from 1 to 5 with 1 indicating fragmented bargaining at the company level, and

5 indicating economy-wide bargaining. The bargaining centralization is an indicator from 1 to

5 and shows the level at which the bargaining is conducted. 1 means very low centralization

at the company level and 5 on a national level. The minimum wage indicator ranges from

1 (no minimum wage) to 8 (national minimum wage set by the government). The union

density indicator consists of the percentage of wage and salary earners which are organized

in a union. The union coverage indicator shows the percentage of employees whose wage

bargaining is affected by wage bargaining agreements. The Fondazione Rodolfo de Benedetti

delivers additional information on minimum wage agreements. More specifically, the ratio of the

minimum wage level over the mean wage is calculated. However, data for Austria, Denmark,

Finland, Germany, Italy, Norway, Sweden and Switzerland are missing.

The employment protection legislation indicator ranges from 0 to 6. The higher the value

the higher the degree of protection. The indicator is taken from the OECD labour statistics

database.

According to Nickell (2006), we construct the replacement rates for the first year, the second

and third year, as well as for the fourth and fifth year of unemployment as indicators for the

unemployment benefit system. Additionally, we include an overall indicator for the level of

benefits which is the unweighted average of the three sub-measures, and a measure for the

benefit duration. The benefit duration indicator bd equals

bd = 0.6
brr23

brr1
+ 0.4

brr45

brr1
(9)

where brr23 are the second and third year benefits, brr45 the fourth and fifth year benefits,

and brr1 the first year benefits. Since the OECD provides such detailed series only until 2003,

we had to update the series with help of the OECD tax benefit models available on the OECD

homepage. Hence, we use the definitions given by the OECD (see OECD 1994, Chapter 8)

to update the series. Note that the tax benefit models provide data on unemployment benefits

which are biased for some countries. The particular time series have to be checked and adjusted

according to the country-specific definitions available at the OECD homepage (the current link

which leads to the country-specific files on benefits and wages is

http://www.oecd.org/document/29/0,3343,en 2649 34637 39618653 1 1 1 1,00.html ).

The Fondazione Rodolfo de Benedetti delivers data on unemployment benefit coverage for

the complete period as a fraction of jobseekers entitled to benefits over the total number of
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jobseekers. Some observations are missing for Belgium (2000-2005), Italy (1982-1989 and 2003-

2005), Sweden (1982-1994), Siwtzerland (1982-1984) and the United Kingdom (1996). In order

to include it in the model averaging approach, we assign the missing observations the same

value as the first preceding or successing observation with a valid value. If both a preceding

and successing value is available, we construct the mean.

Data on product market regulation come from the OECD, as well. We use the regulation

indicators in energy, transport and communication sectors (ETCR). This database delivers

information on the barriers to entry and on public ownership for the described sectors. We

use the aggregate indicators in the empirical section. Note that the aggregate ETCR indicator

consists of the barriers to entry, the public ownership, and some additional indicators. These

additional indicators are not comprehensively available over sectors which is why we cannot

take them into account. For a detailed description about the construction of the product market

regulation data see Conway and Nicoletti (2006).

The active labor market policy (almp) indicator is provided by the OECD and is constructed

as almp expenditures as a share of total GDP. Data from 1985 to 2000 is only available every

fifth year. For years earlier than 1985 we assume that the spending amount equals the value

of 1985. For the other missing observations we interpolated linearly. The ifo DICE database

provides data on early retirement. The indicator is constructed as 100− PRold where PRold is

the participation rate of workers aged 55 to 64. Data is missing for several years. To assure a

fully balanced panel we interpolated linearly.

6.2.3 Shock Variables and Macroeconomic Controls

Generally, we closely follow the approach proposed by Nickell et al (2005). Note that all

data which are required for the construction of the shock variables are provided by the OECD.

We construct four shock variables which probably influence the unemployment rate in the short

run. The real import price is the import price deflator divided by the GDP deflator. According

to the following equation, the shock is the log change of the real import price (IPS) times the

import share in GDP.

IPS =
Imports

GDP
log

(
IPdeflator

GDPdeflator

)
(10)

with IPdeflator being the import price deflator.

The real interest rate is the long-term interest rate corrected for the current inflation rate.

For the construction of the total factor productivity (TFP) shocks we follow Bassanini and

Duval (2006) and calculate first the change in the log of TFP as

∆ln(TFP ) =
∆ln(Y )− α∆ln(TE) + (1− α)∆ln(K)

α
(11)
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with Y equal to the GDP in the business sector, TE is total employment, K the gross capital

stock, and α the share of labor income in total business sector income. By cumulating the

changes in the log TFP’s over years we get the TFP in each year. Finally, we take the deviations

from the TFP trend to construct an index for TFP shocks by applying the Hodrick-Prescott

filter with a λ of 100.

The labor demand shock is the change in the residuals of a labor demand model to be estimated.

Hence, we estimate the following equation for each country and take ε as our country-specific

labor demand shock.

ln(TEt) = β0 + β1ln(TEt−1) + β2ln(TEt−2) + β3ln(TEt−3) + β4ln(Yt) + β5ln(LCt) + εt. (12)

Again, TE is total employment, Y is the real GDP and LC are the real labor costs per em-

ployee. The real labor costs are calculated as the total labor costs of the total economy divided

by the number of dependently employed workers.

Data on the change in the inflation rate is taken from the OECD database. Following Bac-

caro and Rei (2007) we construct this variable as CPIt − CPIt−1.

The lagged labor productivity growth (LPG) is the series provided by the OECD. For Austria,

information is only available from 1996 on. We use the Total Economy Database information

on labor productivity (GDP per hour worked) and extend, using the OECD approach, the labor

productivity growth series for Austria as (ln(LPGt − ln(LPGt−1) ∗ 100.

Data on public spending on active labor market policy is provided by the OECD.

For the credit constraints we use data from Beck and Demirg-Kunt (2009). More specif-

ically, the indicator for private credit by deposit money banks and other financial institutions

over GDP is used.
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