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This research shines a new light on the effects of employment protection legislation (EPL) on important macro-economic variables as the unemployment rate, the employment rate and the labour participation rate. According to economic theory and empirical studies, these effects are ambiguous. However, these studies all look at the overall effects of EPL and use cross-sectional analyses. In contrast, in this research the EPL has been broken down into three subgroups to see if the different forms of EPL have different effects and panel data analyses have been executed. These analyses have shown that most of the effects of the subgroups are not significant and that it’s not even possible to determine the sign of the effects with certainty. Nonetheless, the effects of two different forms of EPL on the unemployment rate do seem to differ in size while one of these effects is also statistically significant. At least these results could be useful for policymakers if they both would be proven to be robust. Therefore, future analysis is definitely useful.
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1. [bookmark: _Toc459736999]Introduction
The employment termination laws in the Netherlands underwent a big overhaul last year. Per July 1st, 2015, the new rules came into effect. The main goals of the government of implementing the reforms were to make the rules simpler, faster to use, more fair and less costly for employers. There also had to be a bigger focus on finding new jobs for the people who get laid off (Rijksoverheid). All in all, it had to become easier for companies to fire their employees. This raised the possibility that firms would get rid of a lot of workers and thereby increasing the already high unemployment rate. On the other hand, some people reasoned that although workers would become unemployed more often, they would also be able to find a new job more quickly than before and that this presumably would result in a slight reduction in the total unemployment level in the Netherlands (Deelen, Jongen, & Visser, 2006). In the end, there is no clear result on the effect of loosening termination regulations. It is also not really clear what the effects of the new rules in the Netherlands have been up until now since the reform hasn’t taken place that long ago. However, they will definitely have already had some kind of effect on employment. Therefore, it is interesting to examine the general relationship between the strictness of employment protection legislation and unemployment. This results in the following research question:
· What will be the effect of changing the employment protection legislation on unemployment in the Netherlands?

A lot of research has already been done on the effects of employment protection legislation (EPL) on a great number of variables like employment and unemployment, job creation and job destruction, productivity, welfare, specific investments and others. Some of the results are ambiguous, others more robust. Deelen, Jongen & Visser (2006) give an overview of past research and come to several conclusions. They discuss the probable theoretical effects of EPL as well as the real-world effects according to empirical studies. These empirical studies make use of cross-country analysis. Cross-country analysis has a number of weaknesses. First of all, there is a possibility of reverse causation. The level of EPL strictness may depend on labour market conditions and not just the other way around. Secondly, it’s possible that important variables are left out of the analysis, affecting the effects that are found. Thirdly, cross-country studies focus on differences across countries but do not explain developments over time. Fourthly, specific to studies on EPL is that most of these focus on the effect of total EPL, not on the effects of the different components of EPL or on the different effects of EPL for temporary workers and permanent workers (Deelen, Jongen & Visser, 2006).

These weaknesses leave room for improvement. In the case of research on EPL, the last weakness is probably the biggest one. There is a lack of empirical research on the effects of the individual parts that make up EPL. This problem will be addressed in this paper. Since there are really no economic theories about the effects of EPL for temporary contracts on overall unemployment, this form of EPL will be left out of this research. Only the different components of EPL for permanent workers will be analysed. So from now on, the EPL discussed is the EPL for permanent workers. This EPL consists of 13 different components according to the OECD. However, researching 13 different components will probably make the results unclear. Luckily, these components can be classified in bigger groups. The 3 classifications of EPL that will be researched in this paper are procedural inconveniences, notice periods and severance pay, and difficulty of dismissal. By looking at these different groups, the overall effects of EPL can be disentangled and this will give better insight in which types of EPL have which effects.

Another weakness of the existing research on EPL is that the cross-country analyses used in most studies focus on differences across countries but do not explain developments over time. However, since there isn’t a lot of variation in EPL within countries over time, time series analysis for individual countries might not lead to useful results. However, although the level of EPL within countries does not change from year to year, there have been reforms in EPL legislation in most years. These reforms have changed the levels of the indicators. So even though the changes are not frequent, it might still be interesting to also look at the developments over time. That’s why in this research a panel data analysis will be executed in order to capture both the differences across countries as well as the differences over time.

To make the research better, a number of control variables will be added to the regression models. This will help with the second named weakness. The precise way of how this research is carried out, will be explained in the methodology section.

After researching the specific effects of the subgroups, this research will focus on the situation in the Netherlands where the EPL has recently been changed. Since these changes can each be classified as being part of a certain subgroup, the empirical results can be used to predict what the effects in the Netherlands will be.

This research will have the following outline: firstly, the economic definitions and theories about EPL will be introduced. Then the results of existing empirical studies will be discussed. The theories and empirical results together will lead to the formulation of a number of hypotheses that will be tested by doing empirical research. Thereafter, the methodology of this empirical research will be explained along with the data that is used. The actual empirical research and results follow subsequently. The next part describes the old situation in the Netherlands, followed by the recent reforms. The found results will then be used to form a prediction on the effects of the reforms. This will be followed by a general conclusion.



2. [bookmark: _Toc459737000]Theoretical Framework
First of all, employment protection legislation (EPL) has to be defined. According to Deelen, Jongen & Visser (2006) EPL refers to institutions related to the dissolution of matches between firms and workers. These institutions include administrative and legal procedures, and also include notice periods, severance pay and firing taxes among other things. 

Deelen et al. (2006) discuss the pros and cons of EPL according to economic theories. As far as the pros go, EPL may induce income insurance, help to internalise externalities and it may promote match specific investments. On the other hand, EPL may hamper the adoption of new technologies, deter experimentation, reduce the matching of workers to jobs and increase shirking. EPL may also lead to additional wage pressure and a loss of skills in unemployment.
2.1. [bookmark: _Toc459737001]Advantages of EPL
2.1.1. [bookmark: _Toc459737002]Income insurance
One of the advantages of EPL is that it provides insurance for workers against income risk. Severance pay makes sure workers who lose their jobs don’t leave empty-handed and because of notice periods, a dismissal doesn’t go into effect per direct so workers get to work a while longer and receive salary before they go. This insurance can lead to moral hazard since it’s probable that the worker will become less productive or will succumb to shirking. According to Fella (2006) and Pissarides (2001, 2004) the gains of the insurance may be bigger than the losses caused by moral hazard, thus making the insurance welfare improving. There are more factors that limit the impact of this income insurance.  Unemployment insurance also provides people who lose their jobs with money, thus making the effect of the income insurance smaller. The insurance gains of EPL are also reduced by the fact that more families now consist of multiple income earners and are thus less dependent on the income of one person. Lastly, lower interest rates and less capital market imperfections may have made it less costly for workers to deal with the unemployment risk by saving and borrowing on the capital market, again reducing the gains from insurance via EPL.

2.1.2. [bookmark: _Toc459737003]Internalisation of externalities
EPL can also be complementary to unemployment insurance instead of being a substitute by capturing externalities (Blanchard & Tirole, 2004). When a worker becomes unemployed, a fiscal externality rises. Income tax receipts fall while unemployment benefits rise. This externality can be internalised in the firing decision of the firm by levying a firing tax. The government’s loss in tax receipts will then be compensated by the receipts of the firing tax. This money can subsequently be used to pay unemployment benefits. This is called experience rating.

Furthermore, search externalities (Diamond, 1982 and Pissarides, 2000) and the externality of social costs when there is a mass layoff are also internalised in the decision of the firm when a firing tax is levied.
2.1.3. [bookmark: _Toc459737004]Increase of specific investments
EPL may promote specific investments. These may take the form of e.g. acquiring specific job-related skills, building a social network or buying a house near the workplace. An increase in specific investments may improve welfare when there is underinvestment. If there is no underinvestment, there is also no need for increasing the investments, since they are already at the optimal level. Underinvestment may be induced by a hold up problem. Specific investments increase the workers productivity. This is beneficial for the firm and it can be beneficial for the worker if it results in a higher wage. This creates a standoff between the firm and the worker since they both want to reap the benefits of the specific investments. They both will be less eager to pay for the specific investment when they know they won’t be able to claim the entire gains. This will result in a situation of underinvestment. This situation will only happen when there is ex post bargaining, meaning that the firm and the worker will discuss a new wage after the specific investments are done instead of beforehand.

Since firms will fire workers less quickly because of EPL, the duration of the employment increases (more on this later). This makes specific investments more worthwhile for both the worker and the firm since they will be able to enjoy the gains for a longer period of time, even though they will have to share the total gains. However, this indirect effect may result in reduced match quality between the firm and the worker (see disadvantages below).
2.2. [bookmark: _Toc459737005]Disadvantages EPL
2.2.1. [bookmark: _Toc459737006]Productivity
Workers may be less willing to look for or accept another job when they have to give up their accumulated rights to severance pay and a notice period, even when this other match makes better use of their skills (MacLeod, 2005). EPL may also reduce productivity when it increases the average unemployment duration and as a result more unemployed incur a loss of skills. Furthermore, because of EPL, workers who are caught shirking are less likely to be fired. This leads to more shirking and thus to less worker effort and less productivity.
2.2.2. [bookmark: _Toc459737007]Job reallocation
Initially, EPL will raise total labour costs. Firms will have to pay procedure costs, severance pay etc., making it more expensive for firms to fire an employee. Firms will then reduce their firing and also their hiring, resulting in less job reallocation. This also depends on what happens with the wages. The rise in labour costs because of EPL can be compensated by lowering wages. However, firing costs are likely to push up labour costs, even when wages are lowered. Also, severance pay and notice periods are a transfer from the firm to the worker and workers probably won’t compensate firms for this.

Also, EPL may strengthen the bargaining position of insiders (who already have a job). They might subsequently demand higher wages and drive up the labour costs even more, reducing the hiring further. This will increase the unemployment duration which in turn leads to a loss of skills. The difference in productivity between the employed and the unemployed grows which again decreases the chances of the unemployed to find work. This may again lead to higher wage claims by insiders and thus basically creates a negative spiral.
2.3. [bookmark: _Toc459737008]Ambiguous effects of EPL
2.3.1. [bookmark: _Toc459737009]Unemployment and employment
Since economic theory suggests that higher EPL leads to both less hiring and less firing, the theoretical effects of EPL on unemployment and employment are ambiguous.


3. [bookmark: _Toc459737010]Empirical studies
Deelen et al. give an overview of both macro-level cross-country studies as well as a handful of micro-level studies on the effects of EPL on job reallocation and (un)employment. Labour participation and wage bargaining are also important factors in defining the effects on (un)employment. Since the findings from the micro-level studies are in line with the findings of the macro-level studies, only the latter will be discussed below.
3.1. [bookmark: _Toc459737011]Job reallocation
A robust result from empirical studies is that EPL diminishes reallocation. These studies control for other factors like union coordination, benefit duration, the tax wedge, subsidies and the role of temporary contracts. This confirms the theory that EPL diminishes job destruction and job creation. Gómez-Salvador et al. (2004) find a negative and statistically significant impact of EPL on total job reallocation and job creation. The found effect on job destruction is also negative but not statistically significant.

Lindbeck and Snower (2001) show that macroeconomic conditions are also important in determining the effect of EPL on reallocation. They find that during economic downswings a rise in firing costs mainly decreases hiring, not firing, thereby reducing employment. In an upswing however, firing costs raise employment.

Socio-economic institutions and cultural features of countries may also be of influence. Caballero et al. (2004) find that labour market regulation reduces the adjustment speed of the labour market, especially when a country has a stringent rule of law. For countries with a weak rule of law, there are hardly any effects.

To conclude, most studies find that higher EPL is associated with lower reallocation. Specific features of countries, like the macroeconomic conditions and the strictness of the rule of law, are also of influence.


3.2. [bookmark: _Toc459737012]Unemployment and employment
According to economic theory and the empirical studies discussed above, EPL decreases both firing and hiring, making the total effect on employment and unemployment ambiguous. The results of empirical studies are also ambiguous, even when they control for other factors. Nonetheless, the studies that find a positive relation between EPL and unemployment are more numerous than those that find a negative relation. The absolute sizes of the positive effects are also bigger.

Lazear (1990) found that severance payments decrease employment, while increasing unemployment. Scarpetta (1996) finds that stringent EPL raises (long-term) unemployment. Di Tella et al. (2005) and Heckman and Pagés (2000) also find a drop in employment with higher levels of EPL. Nickell (1997) finds that EPL reduces short term unemployment but increases long term unemployment but the overall effect of EPL on unemployment is negative. Blanchard and Portugal (2001) find that EPL leads to lower flows into unemployment and higher unemployment durations. Since these two basically cancel each other out, they find a small negative relation between EPL and unemployment.

The findings are in line with economic theory: EPL reduces firing and hence the outflow from work into unemployment, reducing short term employment. Since hiring also diminishes, workers stay unemployed longer and long term unemployment increases. However, this doesn’t give a clear answer to the question what happens with total employment and unemployment.
3.2.1. [bookmark: _Toc459737013]Labour supply
Groot et al. (2004) find no clear effect on the unemployment rate but they do find a negative effect on employment, implicitly meaning that EPL reduces labour supply.[footnoteRef:1] Lazear (1990), Di Tella et al. (2005) and Nickell (1997) also find a negative relation between EPL and labour supply. This means that the effects of EPL on the unemployment rate might be indirectly induced through the effects on labour participation. [1:  When an employed worker loses his job and becomes unemployed, the unemployment rate rises. However, when this person leaves the labour force, the unemployment rate drops. These two effects offset each other, leaving the effect on the unemployment rate unclear while both the labour supply and the employment rate decrease, as is the case here.] 

3.2.2. [bookmark: _Toc459737014]Wage bargaining
Elmeskov et al. (1998) find that the positive effect of EPL on unemployment is stronger and statistically significant in countries with an intermediate degree of centralisation/coordination. The degree of coordination is the degree in which unions determine the wages (and other labour conditions) for workers together with the employers. Workers don’t have much influence on the wages themselves in such a country. In countries where this degree is lower, workers have more influence on the wages. So the findings of Elmeskov et al. are in line with the insider-outsider theory. Nickell (1997) also concludes that less coordination in wage bargaining has negative effects on unemployment. Belot and Van Ours (2000) find that the effect of EPL on unemployment is enhanced by high taxes, union coverage and lower union coordination. However, in a more recent study, Belot and Van Ours (2004) only include only the variable ‘centralisation index’ and find a negative effect of EPL on unemployment. Baker et al. (2004) also find that increased use of wage bargaining coordination may allow for lower unemployment without large welfare reductions to workers.
3.3. [bookmark: _Toc459737015]Quantitative results
Next to the qualitative results of the studies, the quantitative results are also of importance. The elasticity of total unemployment for a change in EPL ranges from -0.19 to 0.61 with an average of 0.13. The elasticity of total employment for a change in EPL ranges from -0.12 to  -0.03 with an average of -0.6. The spread of the elasticities of total unemployment is substantial (standard deviation is 0.26) whereas the spread of the elasticities of total employment is a lot smaller (s.d. is 0.04). The negative relation between EPL and the employment rate seems more robust than the positive relation between EPL and the unemployment rate.
3.4. [bookmark: _Toc459737016]Conclusion macro studies
All in all, there is no clear empirical effect of EPL on unemployment according to these studies. The effects of EPL that do seem robust are that EPL leads to lower job reallocation and higher unemployment duration and that a higher degree of wage bargaining coordination /a lower ability for insiders to drive up wages leads to lower unemployment in case of a stricter EPL.


4. [bookmark: _Toc459737017]Hypotheses
Up until this point, almost all papers have looked at the overall effects of EPL on different dependent variables. Only one, Lazear (1990), has actually looked at a component of EPL, namely the effects of severance payments. As discussed in the introduction, this paper will discuss the effects of more subgroups of EPL, namely procedural inconveniences, notice periods and severance pay, and difficulty of dismissal. Since the effects of EPL on unemployment and employment are ambiguous according to both economic theory and the empirical studies, it’s not clear what to expect from the analysis that will be carried out.

However, since the studies that find a positive relation between EPL and unemployment are more numerous than those that find a negative relation and the absolute sizes of the positive effects are also bigger than those of the negative effects, the following hypothesis will be tested for the subgroups:

Hypothesis 1: the effects of procedural inconveniences, notice periods and severance pay, and the difficulty of dismissal on the unemployment rate are positive.

As discussed in the conclusion of the macro studies above, the negative relation between EPL and the employment rate seems more robust than the positive relation between EPL and the unemployment rate. That’s why the second hypothesis will be:

Hypothesis 2: the effects of procedural inconveniences, notice periods and severance pay, and the difficulty of dismissal on the employment rate are negative.

Since the effects of EPL on the unemployment rate might be indirectly induced through effects on labour participation, these latter effects will also be researched. A higher labour participation rate automatically means a lower unemployment rate (assuming that most people who enter the labour force do find a job).[footnoteRef:2] This leads to the third and final hypothesis: [2:  This is because of the definition of the unemployment rate, which will be discussed further on.] 


Hypothesis 3: the effects of procedural inconveniences, notice periods and severance pay, and the difficulty of dismissal on the labour participation rate are in the opposite direction as the effects on the unemployment rate.

These hypotheses will be tested and the results will be used to make a prediction of the effects of the changes that have been implemented in the Netherlands.



5. [bookmark: _Toc459737018]Methodology
5.1. [bookmark: _Toc459737019]Method of analysis
There are multiple ways to examine the effects of EPL and its components. Cross-sectional analysis looks at differences between countries in a single point in time. With time series analysis differences within a country over time are researched. Most studies about EPL have used cross-sectional analysis. However, these studies contain a number of weaknesses as mentioned in the introduction. First of all, with cross-sectional analysis there is a possibility of reverse causation. The level of EPL strictness may depend on labour market conditions and not just the other way around. Secondly, it’s possible that important variables are left out of the analysis, affecting the effects that are found. Thirdly, cross-country studies focus on differences across countries but do not explain developments over time. Fourthly, specific to studies on EPL is that most of these focus on the effect of total EPL, not on the effects of the different components of EPL.

Regarding the third weakness, time series analysis for EPL has not really been done yet. The most likely reason for this is that there is not much variation in the EPL strictness within countries over time. Although the level of EPL within countries does not change from year to year, there have been reforms in EPL legislation in most years. These reforms have changed the levels of the indicators. So even though the changes are not frequent, it might still be interesting to also look at the developments over time. That’s why in this research a panel data analysis is executed in order to capture both the differences across countries as well as the differences over time. Lastly, we have to keep in mind that the possibility of reverse causality is still out there.

Panel analysis involves making regression models. As mentioned above, the research that is already out there has mostly looked at the effects of overall EPL and not at the effects of the components of EPL. This paper contributes to the academic forum by fixing just that and by adding differences over time to the models. The goal of this paper is to find out what the effects of the different components of EPL are on unemployment and to then make a prediction of the effects that the changes in EPL in the Netherlands will have. 
5.2. [bookmark: _Toc459737020]Independent variables
That means that the different components will function as the independent variables in the models. EPL consists of 13 different components but since researching all these components might result in a confusing paper, the components will be grouped in the following categories: procedural inconveniences, notice periods and severance pay, and difficulty of dismissal. This categorisation will be explained further in the data section. Furthermore, each of the recent changes in EPL made in the Netherlands can be categorised as being part of one of these groups. Since the results of the empirical research will present the effects of these specific groups, they can be used to predict the effects of the changes in the Netherlands.
5.3. [bookmark: _Toc459737021]Dependent variables
Eventually, we want to find the effects of these components on unemployment. Since the total level of unemployment can differ a lot between countries because some countries have a much larger population, it is more meaningful to look at the effect on the unemployment rate. This will be the first independent variable. However, the unemployment rate might not be the best variable to look at. This is because of its definition. The unemployment rate is defined as the number of unemployed people as a percentage of the labour force, where the latter consists of the unemployed plus those in paid or self-employment. This means that the unemployment rate depends on the number of unemployed people and on the size of the labour force[footnoteRef:3]. This creates a problem since someone who has no work isn’t necessarily unemployed. A person has to be available to work and has to be actively looking for work, meaning they have to be a part of the labour force. When someone enters the labour force this will decrease the unemployment rate if he finds a job but increase the unemployment rate if he doesn’t find work. Hence it’s possible that changes in EPL will influence the unemployment rate indirectly through changes in the labour force. Therefore, the effects of EPL on the labour participation rate will also be researched. Whereas looking at the unemployment rate presents this problem, looking at the employment rate does not. Being employed can be observed more easily and the employment rate does not depend on the size of the labour force. Therefore, it’s possible that EPL influences the unemployment rate and the employment rate in different ways. The empirical studies seem to confirm this. So looking at the effects of EPL on unemployment only outlines half of the story. Models with the employment rate as independent variable will therefore also be included.  [3:  Which itself also depends on the number of unemployed people.] 

5.4. [bookmark: _Toc459737022]Control variables
One problem that arises and has to be controlled for while estimating linear regression models is the problem of endogeneity. This means that independent variables are correlated with the error term. The effects of variables that influence both the independent and the dependent variables that are missing in the model are then captured within the effect of the variables that are included. This results in the used estimators being biased. To reduce this bias, omitted variables are to be added to the model. Jongen and Visser (2010) researched the effect of severance pay on a number of dependent variables. In their model they used the following control variables: spending on active labour market policies as a percentage of GDP, the output gap, the tax wedge, union density, the coverage of collective bargaining and the level of coordination in wage bargaining. They used these variables because they were suggested by OECD (2004). The previously mentioned empirical studies also show that these variables influence the effects of EPL on unemployment so that means that these variables should be relevant. So looking at these variables is a good starting point.

However, just adding all these variables can be problematic. The problem of multicollinearity might arise. This means that two or more estimators in a multiple regression model are highly correlated. When this happens, a multiple regression model can indicate how well the entire bundle of estimators predicts the outcome variable, but it may not give valid results about any individual estimator. Since only Jongen & Visser (2010) use all of these variables in one single model and they don’t discuss this problem, it still has to be tested and controlled for. Otherwise we won’t be able to find the effects of specific estimators. Collinear relationships can be detected in two ways. The simplest way is to just look at the correlation coefficients between pairs of independent variables. However, it’s possible that collinear relationships involve more than two variables. In that case, so-called auxiliary regressions can be used. The variable that might be linear with the others is then used as the dependent variable and all the others as independent variables. That way, we can see to what extent the explanatory power of this variable is explained by the others. This can be done for all the control variables.
Furthermore, we should also test if adding these variables will significantly improve the models. This can be done by doing omitted-variable tests to see if adding specific variables or groups of variables improve the models and by looking at the adjusted R2 and the Akaike Information Criterion (AIC) and the Schwarz Criterion (SC). A higher adjusted R2 and a lower AIC and SC suggest a better goodness of fit.
5.5. [bookmark: _Toc459737023]Normality, homoscedasticity and serial correlation
There are more problems that have to be tested and controlled for. One possible problem is that the data is not normally distributed. Hypothesis tests for the coefficients rely on the assumption that the errors, and hence the dependent variable, are normally distributed. However, if the sample size is sufficiently large, the distributions of the estimators will be approximately normal.[footnoteRef:4] Since there are 140 observations, non-normality will not be a problem in the used models and doesn’t have to be tested further. [4:  According to the central limit theorem.] 


Furthermore, there is the assumption of homoscedasticity. This means that the variance of the error terms stays constant across all values of the independent variables. If this isn’t the case, the regression is heteroscedastic. The estimators are still unbiased in the presence of heteroscedasticity, but they are inefficient because the variances are overestimated. Having a lower variance means there is a higher probability of obtaining a coefficient estimate close to its true value. Hypothesis tests that use these higher standard errors may be misleading.

The third problem is the possible presence of serial correlation of the error terms. Serial correlation means that an error term is dependent on its own values from previous time periods. The effect of this serial correlation is basically the same as the effect of heteroscedasticity: an estimator with a lower variance exists and hypothesis tests that use the higher standard errors may be misleading.

Usually heteroscedasticity might be suspected in cross-sectional data analysis and serial correlation is a potential time series problem. In panel data analysis, both problems have to be tested and controlled for. Since panel data is made up of both cross-sectional data and time series data, there are two types of error terms. There are errors within countries over time and errors between countries. We assume that the errors between countries are uncorrelated. Regarding the errors within countries over time, it is very likely that countries have unobservable individual characteristics that are excluded from the set of independent variables that are time-invariant. This is called individual heterogeneity. These characteristics are included in the error term. This will lead to similar effects in different years for the same country. In short, serial correlation for errors within countries is likely. Homoscedasticity for these errors is also still possible. 

Testing the presence of serial correlation and homoscedasticity within countries can normally be done by using the Breusch-Pagan test and the Breusch-Godfrey test respectively. However, these tests only work for cross-section and time series analysis respectively. There exist no variations of these tests that work for panel data, at least neither Eviews nor Stata contain such tests. However, when there is serial correlation and/or homoscedasticity, hypothesis tests can still be executed. There is a way to correct the overestimated standard errors into so called cluster-robust standard errors. It is possible to use cluster-robust standard errors in Stata even though the program does not contain tests for serial correlation and homoscedasticity. Using the cluster-robust standard errors option will either lead to corrected errors in case of (some) serial correlation and homoscedasticity or will leave the errors unchanged in case there is no serial correlation or homoscedasticity at all. Therefore, cluster-robust standard errors will be used.
5.6. [bookmark: _Toc459737024]Fixed effects
As was just mentioned, the problem with serial correlation is that the error terms contain unobservable individual characteristics of countries that are excluded from the set of independent variables that are time-invariant (individual heterogeneity). This problem can also be dealt with in another way. Instead of being captured in the errors, they can be captured by the intercept of the model. Such a model is called a fixed effects model and makes the presence of serial correlation and homoscedasticity less likely. However, it doesn’t make these presences impossible. Cluster-robust standard errors still should be used when a fixed-effects estimator is added. If using a fixed effects model is significantly better than using a random effects model[footnoteRef:5] can be tested with the Durbin-Wu-Hausman test.   [5:  Model without fixed effects.] 

These fixed effects deal with the problem of individual heterogeneity and are therefore so called individual fixed effects or in this case country fixed effects. Since the cross-sectional variation of the dependent variable is captured by these fixed effects, we are left with the time-series variation. It is also possible that a part of the variation of the dependent variable can be explained by overall time trends or patterns. These can be captured in another constant in the model: the time fixed effects.

In short, to deal with a number of problems, cluster-robust standard errors will be used and both country and time fixed effects will be added in case they improve the model according to the Durbin-Wu-Hausman test.



6. [bookmark: _Toc459737025]Data 
6.1. [bookmark: _Toc459737026]Independent variables
The OECD has constructed indicators for the level of employment protection legislation in a country (OECD). The indicators for the different countries are created by using the OECD Secretariat’s own reading of statutory laws, collective bargaining agreements and case law as well as contributions from officials from OECD member countries and advice from country experts. The OECD indicators are based on a scale from 0-6, 6 being the strictest form of EPL.

The overall OECD EPL indicator is compiled of 13 items covering different aspects of EPL as they were in force on January 1st of each year. However, there are different levels of subgroups in which these components are gathered. In total, the overall EPL indicator contains 4 levels and is build up as follows: firstly, the EPL consists of EPL for individual dismissals and for collective dismissals. Since collective dismissals aren’t a part of this research, that indicator won’t be discussed further. EPL for individual dismissals consists of three major groups:
· Procedural inconveniences that employers face when starting the dismissal process, such as notification and consultation requirements; 
· Notice periods and severance pay, which typically vary by tenure of the employee;
· Difficulty of dismissal, as determined by the circumstances in which it is possible to dismiss workers, as well as the repercussions for the employer if a dismissal is found to be unfair (such as compensation and reinstatement). 

These three groups are the subject of the empirical research that follows in section 7. The following table gives a clear overview of how these groups and the overall indicator for EPL for permanent contracts are constructed:







	Level 1
	Level 2
	Level 3
	Level 4
	Version 1 & 2 weights
	Version 3 weights

	Name
	Name
	Name
	Item
	Name
	
	

	Permanent contracts
	Individual dismissals

(version 1: 1)
(version 2 & 3: 5/7:)
	Procedural inconveniences
(1/3)
	1
	Notification procedures
	1/2
	1/2

	
	
	
	2
	Delay involved before notice can start
	1/2
	1/2

	
	
	Notice periods and severance pay
(1/3)
	3
	Length of the notice period at 9 months tenure
	1/7
	1/7

	
	
	
	
	Length of the notice period at 4 years tenure
	1/7
	1/7

	
	
	
	
	Length of the notice period at 20 years tenure
	1/7
	1/7

	
	
	
	4
	Severance pay at 9 months tenure
	4/21
	4/21

	
	
	
	
	Severance pay at 4 years tenure
	4/21
	4/21

	
	
	
	
	Severance pay at 20 years tenure
	4/21
	4/21

	
	
	Difficulty of dismissal
(1/3)
	5
	Definition of justified or unfair dismissal
	1/4
	1/5

	
	
	
	6
	Length of trial period
	1/4
	1/5

	
	
	
	7
	Compensation following unfair dismissal
	1/4
	1/5

	
	
	
	8
	Possibility of reinstatement following unfair dismissal
	1/4
	1/5

	
	
	
	9
	Maximum time to make a claim of unfair dismissal
	-
	1/5

	
	Collective dismissals

(version 1: 0)
(version 2 &3: 2/7)
	
	10
	Definition of collective dismissal
	1/4
	1/4

	
	
	
	11
	Additional notification requirements in case of collective dismissals
	1/4
	1/4

	
	
	
	12
	Additional delays involved in case of collective dismissals
	1/4
	1/4

	
	
	
	13
	Other special costs to employers in case of collective dismissals
	1/4
	1/4



It has to be noted that there are three versions of the EPL indicator for permanent contracts. The first version doesn’t take collective dismissals into account and hence consists of the first 8 items. The second version includes both individual and collective dismissals and hence consists of items 1-8 and 10-13. In 2008, item number 9 was added to the mix. Versions 3a and 3b are the same as the first and the second plus the addition of this ninth item. Since collective dismissals aren’t a part of this research and there isn’t much data since the introduction of item 9, version 1 will be used in the analyses. The table also shows which weight every item gets in constructing the indicators. For instance, in constructing the version 1 indicator for procedural inconveniences, both item 1 and 2 have a weight of ½. The weights for the other levels of indicators are the numbers between parenthesis. Using the numbers provided by the OECD database on the different items and the weights, the indicators for procedural inconveniences, notice periods and severance pay, and difficulty of dismissal are constructed. Remember that these are the indicators that will be studied.

6.2. [bookmark: _Toc459737027]Dependent variables
Of course, the data of the dependent variables in the different countries are also needed to estimate these models. Data for the unemployment rate, the employment rate and the labour force participation rate can also be found in the OECD database (OECD). Data for these variables is available for almost all researched years and countries. Only the data for Germany for both the unemployment and the employment rate and for Switzerland for the employment rate are missing for 2004. This is not a problem for doing the panel data analysis. The unemployment rate is defined as the number of unemployed people as a percentage of the labour force, where the latter consists of the unemployed plus those in paid or self-employment. The employment rate is calculated as the ratio of the employed to the working age population. The labour force participation rate is calculated as the labour force divided by the total working age population (OECD).
6.3. [bookmark: _Toc459737028]Control variables
As discussed in the methodology section, the control variables that should be used in the models according to economic theory or other studies are spending on active labour market policies as a percentage of GDP, the output gap, the tax wedge, union density, the coverage of collective bargaining and the level of coordination in wage bargaining. 

Data for the first four variables come from the OECD database and are defined by the OECD as follows: spending on active labour market programmes includes all social expenditure (other than education) which is aimed at the improvement of the beneficiaries’ prospect of finding gainful employment or to otherwise increase their earnings capacity. The output gap is defined as the difference between actual and potential GDP as a percentage of potential GDP. The tax wedge is defined as the ratio between the amount of taxes paid by an average single worker without children and the corresponding total labour cost for the employer. Union density corresponds to the ratio of wage and salary earners that are trade union members, divided by the total number of wage and salary earners. Data for these four variables is available for all countries for all years.

Data for the last two variables is more scarce. However, Visser (2015) has created a database that does include information about the coverage and centralisation/coordination of collective bargaining. Visser defines these variables as follows. The coverage of collective bargaining is defined as the number of employees covered by collective (wage) bargaining agreements as a proportion of all wage and salary earners in employment with the right to bargain, adjusted for the possibility that some sectors or occupations are excluded from the right to bargain. The centralisation of wage bargaining is defined as the weighting of the degree of authority (or vertical coordination) in the union movement with the degree of external and internal unity, and union concentration (or horizontal coordination), taking account of multiple levels at which bargaining can take place and assuming a non-zero division of union authority over different levels.

Visser’s data, however, are not even near complete. Since these variables seem to have a significant influence on the effect of EPL on unemployment we at least want to see if they should be included in the models. When we look at the centralisation of wage bargaining, we can see that this level barely changes over time. This goes for every single country. Therefore, it does not make sense to use this variable in a panel data analysis.[footnoteRef:6] However, we will see that the inclusion of the coverage of wage bargaining in the model leads to multicollinearity in the model and therefore this variable will also be dropped.[footnoteRef:7] Since both variables with missing data were dropped, panel data analysis has become possible.  [6:  Note that panel data analysis would not even be possible if this variable was left in.]  [7:  The same goes for this second variable.] 


Data from 24 countries is used and the data ranges from 2004 to 2013 since the data for the remaining variables were not available for earlier years nor for the most recent years. Lastly, the data for the union density rate for Poland and Portugal for 2013 and the spending on active labour market policies for the UK for 2012 and 2013 are missing. Since these are only four data points in the entire dataset, this isn’t a problem for executing the panel data analysis.

[bookmark: _Toc459737029]

7. Main analysis
7.1. [bookmark: _Toc459737030]Multicollinearity
Now, we have to determine which control variables we actually want to use in the model. First we are going to check for a possible problem of multicollinearity. Since we still assume here that the coverage rate of wage bargaining should be included in the model, this problem cannot be tested by using panel data. Therefore, this problem will be checked by using the cross-sectional data from 2005, 2007, 2009, 2010 and 2013.[footnoteRef:8] When we look at the correlation matrices for these years, we see that spending on ALMP and the coverage of wage bargaining are highly correlated (mostly around 0.8). This suggests that there might be multicollinearity in the model caused by these two variables. [8:  These years are used because the number of countries with all the needed data was the highest in these years (17 in 2009 and 16 in the other years).] 


For each of the five years, auxiliary regressions were executed. Generally, when the R2 is higher than 0.80, the implication is that a large portion of the variation of this particular independent variable is explained by variation in the other independent variables and we conclude that there is indeed multicollinearity. The R2 of the auxiliary regressions for spending on ALMP and for the coverage rate of wage bargaining and the correlations between these variables are represented in the following table for the five years:

	
	2005
	2007
	2009
	2010
	2013

	ALMP
	0.69
	0.70
	0.60
	0.66
	0.81

	Coverage
	0.77
	0.76
	0.76
	0.81
	0.80

	Correlation
	0.82
	0.82
	0.65
	0.76
	0.83



We can see that the R2 for the auxiliary regressions for the coverage of wage is around 0.8 or close to 0.8 for each of these five years. The R2 for the auxiliary regressions for spending on ALMP is 0.81 for 2013 and between 0.60 and 0.70 for the other years. This leads us to believe that there is a problematic case of multicollinearity in the model with these five control variables with the coverage of wage bargaining being the most problematic variable.
That’s why this variable will be removed. Regarding the R2 of the auxiliary regressions of spending on ALMP, these were also pretty high but not problematic in most cases. Furthermore, these numbers also become lower when the coverage of wage bargaining is removed from the analyses. This is logical since spending on ALMP and coverage were explaining the same variation in the model. After removing coverage from the model, there are no signs of multicollinearity in the model anymore.
7.2. [bookmark: _Toc459737031]Omitted variables and goodness of fit
Next, we want to check if adding the control variables that are left will significantly improve the models. In total there are nine models. There are three different dependent variables and three independent variables. Combining these will result in nine models. The first model will look at the effect of severance and notice periods on the unemployment rate. The restricted model (without control variables) looks like this:
Unemployment rate = C(1) + C(2) * severance and notice periods.

The unrestricted model (with the four remaining control variables) looks like this:
Unemployment rate = C(1) + C(2) * severance and notice periods + C(3) * spending on ALMP + C(4) * output gap + C(5) * tax wedge + C(6) * union density.

When an omitted variables test[footnoteRef:9] is carried out for these two models, the result is that the inclusion of the four control variables does improve the model significantly.[footnoteRef:10] Also, according to the adjusted R2 and the AIC and SC, the unrestricted model is a better fit for the data. However, if we look at the inclusion of the control variables individually compared to the restricted model, we see that adding the tax wedge and union density do not significantly improve the model. This is unexpected since these variables should have an significant effect according to the economic theories and the empirical studies discussed. When we look at the other eight models, we again see that adding all variables together improves the model significantly and increases the goodness of fit but that this doesn’t go for the individual addition of some variables (for some models). However, since adding all variables together does seem useful for these models and economic theory and other empirical studies also claim that these variables should be added, all control variables will be used in all models. [9:  Also knows as the partial F-test.]  [10:  Omitted variables tests cannot be executed when data points are missing since the two models that are being compared won’t have the same number of observations. Since a couple of data points are missing in the dataset, the data for 2012 and 2013 have been dropped for these tests.] 

Concerning the fixed effects, for each of the nine models a Durbin-Wu-Hausman test has been done. Every test resulted in a significant outcome, meaning that adding fixed effects results in better models. As discussed before, in this case not only country fixed effects will be added but also time fixed effects.
7.3. [bookmark: _Toc459737032]Results
Now the results of the models will be discussed. Remember that every model includes both country and time fixed effects and that the cluster-robust standard errors were used. The following table shows for each of the nine models what the coefficient was of the EPL indicator (with the cluster-robust standard error) and what the adjusted R2 was:[footnoteRef:11] [11:  The output data for each model can be found in the appendix.] 


	Dependent variable
	EPL indicator
	Coefficient
	Adjusted R2

	Unemployment rate
	Severance pay + notice periods
	-1.60***
(0.49)
	0.75

	Unemployment rate
	Procedural inconveniences
	0.68
(1.08)
	0.73

	Unemployment rate
	Difficulty of dismissal
	-0.37
(0.48)
	0.73

	Employment rate
	Severance pay + notice periods
	0.88*
(0.49)
	0.71

	Employment rate
	Procedural inconveniences
	-1.09
(1.36)
	0.70

	Employment rate
	Difficulty of dismissal
	-0.11
(0.44)
	0.70

	Labour participation rate
	Severance pay + notice periods
	-0.46
(0.53)
	0.24

	Labour participation rate
	Procedural inconveniences
	-0.98
(1.02)
	0.24

	Labour participation rate
	Difficulty of dismissal
	-0.29
(0.38)
	0.23


* significant at the 10% level
** significant at the 5% level
*** significant at the 1% level
Regarding the coefficients, only the coefficients of severance pay and notice periods on the unemployment rate and on the employment rate are significant at the 1% and 10% level respectively. The latter is only significant at the 10% level, which really means that this effect isn’t that significant either. We’d like to see a significance at the 5% level at least. Nonetheless, it does seem that at least one form of EPL has a significant influence, at least on unemployment.

Apart from the significance, let’s take a look at the sizes and the directions of the effects and discuss them per dependent variable. The effects of severance and notice periods, procedural inconveniences and the difficulty of dismissal on the unemployment rate are respectively -1.60, 0.68 and -0.37. This numbers indicate that an increase of the EPL indicator for severance and notice periods by 1 (on the scale of 1 to 6) decreases the unemployment rate by 1.60 percentage points etc. The effect of severance and notice periods of -1.60 is really big when you realize that the average effect of overall EPL on unemployment from the other studies is equal to 0.13. The other two effects seem more likely. Of course, these three effects together are the overall effect of EPL so it’s entirely possible that at least one of them has a (relatively) large effect. Also of importance is that the effects of severance and notice periods, and of the difficulty of dismissal are negative. This implies that increasing these forms of EPL decrease firing more than hiring, thus decreasing the unemployment rate. This contradicts the first hypothesis. What’s also interesting is that both Lazear (1990) and Jongen & Visser (2010) found a positive effect of severance pay on the unemployment rate in contrast to this study. However, they did not group severance pay and notice periods together and their found effects weren’t significant.

Next, the effects on the employment rate. The effects of the three variables are 0.88, -1.09 and -0.11. These effect are smaller than those on the unemployment rate. The negative effects of procedural inconveniences and of the difficulty of dismissal do coincide with the seemingly robust negative relationship between EPL and the employment rate. However, the effect of severance pay and notice periods is positive. Of course, the ‘robust’ negative effect is from the overall EPL. Take these three effects together and the overall effect is still negative. Still, the second hypothesis isn’t quite right.

The effects of the three different EPL groups on the labour participation rate are respectively -0.46, -0.98 and -0.29. These numbers don’t really support the claim that the effects of EPL on the unemployment rate are partially induced by the effect of EPL on labour participation. The directions of these effects are all negative and are thus not opposite to the effects on the unemployment rate. Only procedural inconveniences had a positive effect on the unemployment rate. However, since we expected the effects on the unemployment rate to be positive, we indirectly also expected the effects on the labour participation rate to be negative. Still the third hypothesis also doesn’t hold up.

We should notice that the standard deviations are enormous. Most of them come close to the size of the coefficient and some even surpass it by a large margin. This means that the found estimates probably aren’t near the true parameter values. Of course that’s also the reason that most of the found estimates are not significant. This also means that the sign of the estimated effects could be opposite to the sign of the real effects.

However, what is interesting is that the effects of the three types of EPL seem to be different. This, however, has to be tested. For this purpose, the following two-tailed Z-test[footnoteRef:12] can be used (Clogg, Petkova & Haritou, 1995):  [12:  A Z-test can be used because the sample size is large enough to be considered normally distributed as discussed in chapter 4.5.] 


Z =  
Where Seβ1 is the standard error of β1.

Since there are three estimators, there are three combinations that have to be compared for each dependent variable. The following table represents the results of these Z-tests:


	
	Sev. pay + not. per. &
Proc. Inc.
	Proc. Inc. &
Diff. of dism
	Diff. of dism &
Sev. pay + not. per

	Unemployment rate
	– 1.638
	0.760
	-2.694***

	Employment rate
	0.942
	-0.477
	0.743

	Labour participation rate
	0.396
	-0.588
	-2.034**


* significant at the 10% level
** significant at the 5% level
*** significant at the 1% level [footnoteRef:13] [13:  Critical Z-values are 1.645, 1.960 and 2.576 for the 10%, 5% and 1% significance levels respectively.] 


In most cases there are no significantly different effects between the three types of EPL. Only severance pay and notice periods, and the difficulty of dismissal have different effects on both the unemployment rate and the labour participation rate. These effects may differ in size but they do not differ in sign.

The last thing that should be mentioned is that there are probably better or more control variables that can be used. We can see that the adjusted R2 values for the first 6 models are around 0.70 which is not bad but there is still plenty of room for improving the models. Other variables that influence the unemployment rate could be included, like economic growth, growth in export, inflation, shocks to the exchange rate, the interbank interest rate and the money supply (Doğan, 2012). The same goes for the employment rate models. The adjusted R2 values for the last three models are actually bad. They are around 0.24. This means that there are plenty of variables left out of the models that explain the variation in the labour participation rate better than the ones that are used now.



8. [bookmark: _Toc459737033]Reforms in the Netherlands
As mentioned before, there were a lot of reforms in the Netherlands concerning EPL in 2015. Each of these reforms can be classified as one of the items that make up the EPL indicators. There have been changes in almost all of the 8 items that make up the EPL indicator for individual dismissals (CPB, 2015 and Leeman Verheijden Huntjens Advocaten Rotterdam, 2014). They will be discussed per EPL indicator and per item.
8.1. [bookmark: _Toc459737034]Procedural inconveniences
Notification procedures (item 1): there is a dual system in the Netherlands, meaning that employers can go to a public administrative body (the UWV) or go to Court. According to the detailed description of employment protection legislation by the OECD (2013), the reduction in procedural inconveniences is meant to reflect the simplicity of the court procedure over the other. This means that if the relative simplicity decreases, the indicator for procedural inconveniences increases. That is exactly what happened in the Netherlands. Before the reforms, employers were permitted to choose if they wanted to go to the UWV or to court. Now the employer can’t choose anymore. The road he has to take depends on the reason of dismissal. This has led to more dismissals at the court. 10% of the requests to fire an employee were rejected before the reforms, whereas that percentage has now risen to 40% (Houweling, Keulaerds & Kruit, 2016). The relative simplicity has decreased and that will increase the EPL indicator for procedural inconveniences.

Delay involved before notice can start (item 2): this item involves the duration of the firing procedures. In principle, this hasn’t really changed. However, it is now possible for employees to appeal the decisions made by either the UWV and the court. This will lengthen the delay and hence increase the EPL indicator for procedural inconveniences. However, this hasn’t happened yet so the average duration hasn’t risen yet and the EPL indicator hasn’t changed.
8.2. [bookmark: _Toc459737035]Notice periods and severance pay
Length of notice period (item 3): this duration has actually been shortened. The time it takes to follow the firing procedures can be deducted from the notice period. This decreases the EPL indicator for notice periods and severance pay.

Severance pay (item 4): a new rule regarding severance pay has been introduced which has led to lower severance pay for everyone (Houweling, Keulaerds & Kruit, 2016). This also decreases the EPL indicator for notice periods and severance pay.
8.3. [bookmark: _Toc459737036]Difficulty of dismissal
Definition of justified or unfair dismissal (item 5): although the road an employer has to take to fire someone now depends on the reason of dismissal, the definitions of which reasons are justified or unfair have not changed.

Length of trial period (item 6): the maximum length of the trial period is still the same, but temporary contracts that last only a short while are now excluded from featuring trial periods. This means that the EPL indicator for difficulty of dismissal will decrease.

Compensation following unfair dismissal (item 7): this compensation has dropped by a lot since the reforms (Houweling, Keulaerds & Kruit, 2016), hence decreasing the EPL indicator.

Maximum time to make a claim of unfair dismissal (item 8): there are no changes regarding this item.
8.4. [bookmark: _Toc459737037]Predictions
The EPL indicator for procedural inconveniences has increased because of the changes in item 1, the changes in items 3 and 4 have led to a decrease in the EPL indicator for notice periods and severance pay and the EPL for the difficulty of dismissal has also decreased because of both the changes in items 6 and 7.

If we apply the results of the models to these changes, the predictions would be that the increase in the indicator for procedural inconveniences leads to a higher unemployment rate, a lower employment rate and a lower labour participation rate. The decrease in the indicator for notice periods and severance pay leads to a higher unemployment rate and to a lower employment and a higher labour participation rate. The decrease of the indicator for the difficulty of dismissal leads to a higher unemployment rate, but also to higher employment and labour participation rates.


9. [bookmark: _Toc459737038]Conclusion
According to the models, the effects of the different forms of EPL do not contribute in the same way to the unemployment rate, the employment rate and the labour participation rate. This is unexpected since they all either make the EPL stricter or they make it less strict. Furthermore, some sizes of the effects and most standard variances were large, the models didn’t fit the data that great and most effects weren’t significant. It might be better to also use other control variables to improve the models and get more useful results. Also, the large standard variances indicate that the found estimated effects probably aren’t near their true values. Therefore, it’s entirely possible that for instance procedural inconveniences have a negative effect on the unemployment rate instead of a positive effect. So the effects of most forms of EPL on the different rates stay ambiguous. 

However, even though these models don’t give a lot of clear results, it is interesting to see that it’s possible that different forms of EPL have different effects on the same dependent variable (although these effects only differed in size, not in sign). If the difference between the effects of severance pay and notice periods, and the difficulty of dismissal would be proven to be robust in future research, policymakers could make more efficient use of at least these two different forms of EPL when they want to reform EPL, especially since the effect of severance pay and notice periods on the unemployment rate is also significant according to the model. However, this is still dangerous to do since the sign of this latter effect isn’t even proven to be robust in other empirical research. Still, it is definitely useful to do more research on this matter.
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10. [bookmark: _Toc459737040]Appendix: Regression models
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Adjusted R2:
. ereturn list
e(r2_a) =  .7303837062579016


[image: ]Model 3:

Adjusted R2:
. ereturn list
  e(r2_a) =  .7307211600467268


[image: ]Model 4:
Adjusted R2:
. ereturn list
e(r2_a) =  .7082474583930551


[image: ]Model 5:
Adjusted R2:
. ereturn list
e(r2_a) =  .6995928059295002


[image: ]Model 6:

Adjusted R2:
. ereturn list
e(r2_a) =  .6977702915296511


[image: ]Model 7:
Adjusted R2:
. ereturn list
  e(r2_a) =  .2406392777909256


[image: ]Model 8:
Adjusted R2:
. ereturn list
e(r2_a) =  .235997534485602


[image: ]Model 9:
Adjusted R2:
. ereturn list
e(r2_a) =  .2332762999549854
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image3.emf
                                                                              

         rho    .95963246   (fraction of variance due to u_i)

     sigma_e    1.2384901

     sigma_u    6.0384972

                                                                              

       _cons     1.369783   5.165204     0.27   0.793    -9.315256    12.05482

              

       2013       .384087   .7036716     0.55   0.590    -1.071569    1.839743

       2012      .6192259   .6671487     0.93   0.363    -.7608764    1.999328

       2011       .671781   .5880074     1.14   0.265    -.5446051    1.888167

       2010     -.0061603   .5282105    -0.01   0.991    -1.098847    1.086526

       2009     -1.289255   .5929929    -2.17   0.040    -2.515954   -.0625559

       2008      .8338699   .6646839     1.25   0.222    -.5411334    2.208873

       2007      1.683888   .5489866     3.07   0.005     .5482232    2.819554

       2006      1.135918   .3676686     3.09   0.005     .3753379    1.896499

       2005      .4560182    .165543     2.75   0.011     .1135665      .79847

        year  

              

      UnDens     .2071179   .1149818     1.80   0.085    -.0307401    .4449758

    Taxwedge    -.0872458   .0766272    -1.14   0.267    -.2457613    .0712698

      OutGap      -.59597   .0856551    -6.96   0.000    -.7731611   -.4187789

        ALMP     2.184892   .7808452     2.80   0.010     .5695906    3.800193

    DiffDism    -.3730312   .4770985    -0.78   0.442    -1.359985    .6139222

                                                                              

      UnRate        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.8064                        Prob > F          =     0.0000

                                                F(14,23)          =      11.22

     overall = 0.0127                                         max =         10

     between = 0.0132                                         avg =        9.8

     within  = 0.7468                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        235

. xtreg UnRate DiffDism ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image4.emf
. 

                                                                              

         rho    .98927112   (fraction of variance due to u_i)

     sigma_e    1.0153728

     sigma_u    9.7500291

                                                                              

       _cons     73.05581    3.28509    22.24   0.000     66.26008    79.85153

              

       2013      1.052422   .4868972     2.16   0.041      .045198    2.059645

       2012      .7350096   .4809981     1.53   0.140    -.2600107     1.73003

       2011      .2745046   .4547646     0.60   0.552    -.6662476    1.215257

       2010      .7325044   .4625645     1.58   0.127    -.2243832    1.689392

       2009      1.797128   .4717725     3.81   0.001     .8211922    2.773064

       2008      .2057132   .3801464     0.54   0.594    -.5806795     .992106

       2007     -.6953973   .3507052    -1.98   0.059    -1.420886    .0300917

       2006     -.3783086   .3016232    -1.25   0.222    -1.002264    .2456466

       2005     -.0795421   .1900456    -0.42   0.679    -.4726814    .3135973

        year  

              

      UnDens    -.2432729   .0895892    -2.72   0.012    -.4286023   -.0579435

    Taxwedge     .0875501     .07313     1.20   0.243    -.0637309    .2388311

      OutGap     .4577252   .0951713     4.81   0.000     .2608484     .654602

        ALMP    -1.712839   .6070478    -2.82   0.010    -2.968613    -.457065

      SevNot     .8833007    .488565     1.81   0.084     -.127373    1.893974

                                                                              

    EmplRate        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.7552                        Prob > F          =     0.0000

                                                F(14,23)          =      40.17

     overall = 0.0678                                         max =         10

     between = 0.1189                                         avg =        9.8

     within  = 0.7258                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        234

. xtreg EmplRate SevNot ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image5.emf
                                                                              

         rho    .98795207   (fraction of variance due to u_i)

     sigma_e    1.0303229

     sigma_u    9.3300745

                                                                              

       _cons     76.30485    4.46872    17.08   0.000      67.0606     85.5491

              

       2013      1.116021   .4917509     2.27   0.033     .0987569    2.133286

       2012      .6986279   .4853972     1.44   0.164    -.3054926    1.702748

       2011       .355413   .4438609     0.80   0.431    -.5627833    1.273609

       2010      .8272147   .4709068     1.76   0.092    -.1469303     1.80136

       2009      1.884609   .4643601     4.06   0.000     .9240071    2.845211

       2008      .2007398   .3893548     0.52   0.611     -.604702    1.006182

       2007     -.7349914   .3724852    -1.97   0.061    -1.505536    .0355528

       2006      -.413025   .3213532    -1.29   0.211    -1.077795    .2517447

       2005     -.0822539   .1923219    -0.43   0.673     -.480102    .3155942

        year  

              

      UnDens    -.2123417   .0976521    -2.17   0.040    -.4143503    -.010333

    Taxwedge     .0780015   .0700983     1.11   0.277    -.0670078    .2230108

      OutGap     .4757079   .0956734     4.97   0.000     .2777924    .6736234

        ALMP    -1.750784   .6092816    -2.87   0.009    -3.011179    -.490389

     ProcInc    -1.091635   1.363025    -0.80   0.431    -3.911267    1.727998

                                                                              

    EmplRate        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.7192                        Prob > F          =     0.0000

                                                F(14,23)          =      34.99

     overall = 0.0383                                         max =         10

     between = 0.0755                                         avg =        9.8

     within  = 0.7176                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        234

. xtreg EmplRate ProcInc ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image6.emf
                                                                              

         rho    .98749959   (fraction of variance due to u_i)

     sigma_e    1.0334436

     sigma_u    9.1852963

                                                                              

       _cons     74.30965   3.414345    21.76   0.000     67.24654    81.37276

              

       2013      1.051067   .5323229     1.97   0.060    -.0501263    2.152261

       2012      .6398058    .519769     1.23   0.231    -.4354183     1.71503

       2011      .3105925   .4796726     0.65   0.524    -.6816859    1.302871

       2010      .7748506   .5033004     1.54   0.137    -.2663057    1.816007

       2009      1.849248   .5094973     3.63   0.001      .795273    2.903224

       2008      .2167505   .4101676     0.53   0.602    -.6317457    1.065247

       2007     -.7058221   .3757573    -1.88   0.073    -1.483135     .071491

       2006     -.3811867   .3081196    -1.24   0.229    -1.018581    .2562074

       2005     -.0812777     .19342    -0.42   0.678    -.4813975     .318842

        year  

              

      UnDens    -.2234519   .0963717    -2.32   0.030    -.4228119   -.0240918

    Taxwedge     .0820164   .0729337     1.12   0.272    -.0688585    .2328914

      OutGap     .4690493   .0980596     4.78   0.000     .2661976     .671901

        ALMP    -1.706577   .6103489    -2.80   0.010     -2.96918   -.4439739

    DiffDism    -.1117758   .4410257    -0.25   0.802    -1.024107    .8005553

                                                                              

    EmplRate        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.7077                        Prob > F          =     0.0000

                                                F(14,23)          =      41.64

     overall = 0.0383                                         max =         10

     between = 0.0787                                         avg =        9.8

     within  = 0.7159                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        234

. xtreg EmplRate DiffDism ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image7.emf
. 

                                                                              

         rho    .97338249   (fraction of variance due to u_i)

     sigma_e     .8741656

     sigma_u    5.2862999

                                                                              

       _cons     72.50916   3.465616    20.92   0.000     65.33998    79.67833

              

       2013      1.998301   .6098448     3.28   0.003     .7367407    3.259861

       2012      1.627303   .5414947     3.01   0.006     .5071358     2.74747

       2011      1.275059    .498928     2.56   0.018      .242948    2.307171

       2010      1.230732   .4308006     2.86   0.009     .3395529    2.121911

       2009      1.365425   .4291175     3.18   0.004     .4777276    2.253122

       2008      1.151946   .4275256     2.69   0.013     .2675423     2.03635

       2007      .6817798   .3890708     1.75   0.093    -.1230745    1.486634

       2006      .5844426   .2787863     2.10   0.047     .0077292    1.161156

       2005      .3971521   .1478553     2.69   0.013     .0912901    .7030142

        year  

              

      UnDens     .0070932   .1043684     0.07   0.946    -.2088093    .2229956

    Taxwedge     .0138768   .0819865     0.17   0.867    -.1557251    .1834787

      OutGap     .0765982    .079741     0.96   0.347    -.0883587     .241555

        ALMP    -.0195983   .6587334    -0.03   0.977    -1.382292    1.343095

      SevNot    -.4625954   .5269157    -0.88   0.389    -1.552604    .6274128

                                                                              

   LForcPart        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = 0.0968                         Prob > F          =     0.0000

                                                F(14,23)          =       7.55

     overall = 0.0492                                         max =         10

     between = 0.0517                                         avg =        9.8

     within  = 0.2859                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        236

. xtreg LForcPart SevNot ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image8.emf
                                                                              

         rho    .97533944   (fraction of variance due to u_i)

     sigma_e    .87683328

     sigma_u    5.5143394

                                                                              

       _cons      74.1806   4.615927    16.07   0.000     64.63183    83.72937

              

       2013      2.013753    .627227     3.21   0.004     .7162355    3.311271

       2012      1.700702   .5644689     3.01   0.006     .5330095    2.868395

       2011      1.271351   .5111476     2.49   0.021     .2139616     2.32874

       2010      1.229599   .4336916     2.84   0.009      .332439    2.126758

       2009      1.335236   .4271684     3.13   0.005     .4515709    2.218901

       2008      1.107802   .4481281     2.47   0.021     .1807787    2.034826

       2007      .6406229   .4142022     1.55   0.136    -.2162196    1.497465

       2006      .5536169   .2942016     1.88   0.073    -.0549854    1.162219

       2005      .3925948   .1498522     2.62   0.015     .0826019    .7025877

        year  

              

      UnDens      .006522   .0987877     0.07   0.948     -.197836      .21088

    Taxwedge     .0102648    .081655     0.13   0.901    -.1586515    .1791811

      OutGap     .0747921   .0784489     0.95   0.350    -.0874919     .237076

        ALMP    -.0673223   .6824871    -0.10   0.922    -1.479155     1.34451

     ProcInc    -.9818336   1.016743    -0.97   0.344    -3.085128     1.12146

                                                                              

   LForcPart        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.2134                        Prob > F          =     0.0000

                                                F(14,23)          =       6.42

     overall = 0.0006                                         max =         10

     between = 0.0047                                         avg =        9.8

     within  = 0.2815                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        236

. xtreg LForcPart ProcInc ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image9.emf
                                                                              

         rho    .97418423   (fraction of variance due to u_i)

     sigma_e    .87839345

     sigma_u    5.3959399

                                                                              

       _cons     72.98192   3.757181    19.42   0.000      65.2096    80.75424

              

       2013       1.91165   .6518407     2.93   0.007     .5632142    3.260085

       2012      1.621217   .5818168     2.79   0.010     .4176376    2.824797

       2011       1.21004    .527729     2.29   0.031     .1183498    2.301731

       2010      1.162284   .4466842     2.60   0.016     .2382471     2.08632

       2009      1.272114    .445826     2.85   0.009     .3498522    2.194375

       2008      1.100669   .4455196     2.47   0.021     .1790412    2.022296

       2007      .6493769   .4059005     1.60   0.123    -.1902923    1.489046

       2006      .5855385   .2823625     2.07   0.049     .0014271     1.16965

       2005      .3960418   .1490495     2.66   0.014     .0877094    .7043742

        year  

              

      UnDens    -.0033985    .097724    -0.03   0.973     -.205556    .1987591

    Taxwedge     .0112167   .0839621     0.13   0.895    -.1624722    .1849056

      OutGap     .0662227   .0772939     0.86   0.400     -.093672    .2261173

        ALMP    -.0430742   .6685718    -0.06   0.949     -1.42612    1.339972

    DiffDism    -.2905099   .3779597    -0.77   0.450    -1.072379    .4913592

                                                                              

   LForcPart        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.0482                        Prob > F          =     0.0000

                                                F(14,23)          =       7.21

     overall = 0.0037                                         max =         10

     between = 0.0016                                         avg =        9.8

     within  = 0.2790                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        236

. xtreg LForcPart DiffDism ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image1.emf
                                                                              

         rho    .97301428   (fraction of variance due to u_i)

     sigma_e    1.1899031

     sigma_u    7.1450326

                                                                              

       _cons     1.779094   4.907886     0.36   0.720    -8.373641    11.93183

              

       2013      .5266637   .6740944     0.78   0.443    -.8678068    1.921134

       2012      .5397176    .585722     0.92   0.366    -.6719407    1.751376

       2011      .8142106   .5453177     1.49   0.149     -.313865    1.942286

       2010      .1479531    .500056     0.30   0.770    -.8864916    1.182398

       2009     -1.084829   .5690741    -1.91   0.069    -2.262049    .0923904

       2008      .9296245   .6104484     1.52   0.141    -.3331843    2.192433

       2007      1.728037   .4872824     3.55   0.002     .7200167    2.736057

       2006      1.132042    .336219     3.37   0.003     .4365199    1.827564

       2005      .4569045   .1563307     2.92   0.008     .1335097    .7802992

        year  

              

      UnDens     .2432788   .1191813     2.04   0.053    -.0032664     .489824

    Taxwedge    -.0880501   .0759759    -1.16   0.258    -.2452183     .069118

      OutGap    -.5680676   .0808277    -7.03   0.000    -.7352724   -.4008628

        ALMP     2.229295   .7350912     3.03   0.006     .7086426    3.749947

      SevNot    -1.602274   .4860884    -3.30   0.003    -2.607824   -.5967234

                                                                              

      UnRate        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.8623                        Prob > F          =     0.0000

                                                F(14,23)          =      16.34

     overall = 0.0000                                         max =         10

     between = 0.0595                                         avg =        9.8

     within  = 0.7663                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        235

. xtreg UnRate SevNot ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


image2.emf
                                                                              

         rho    .96097388   (fraction of variance due to u_i)

     sigma_e    1.2392659

     sigma_u    6.1495396

                                                                              

       _cons    -1.303371    5.84196    -0.22   0.825    -13.38839    10.78164

              

       2013      .4547895   .6801387     0.67   0.510    -.9521846    1.861763

       2012      .6538996    .639236     1.02   0.317    -.6684608     1.97626

       2011      .7027052   .5578031     1.26   0.220    -.4511985    1.856609

       2010      .0202893   .4995987     0.04   0.968    -1.013209    1.053788

       2009     -1.227177   .5564144    -2.21   0.038    -2.378208   -.0761462

       2008      .9017929   .6494538     1.39   0.178    -.4417046     2.24529

       2007      1.750289   .5463373     3.20   0.004     .6201043    2.880474

       2006      1.156515    .376921     3.07   0.005     .3767943    1.936235

       2005      .4594564   .1633253     2.81   0.010     .1215922    .7973206

        year  

              

      UnDens     .2003513   .1127086     1.78   0.089    -.0328043    .4335068

    Taxwedge    -.0776737   .0768334    -1.01   0.323    -.2366157    .0812684

      OutGap    -.5944661   .0862468    -6.89   0.000    -.7728812    -.416051

        ALMP     2.237933   .7822746     2.86   0.009     .6196745    3.856191

     ProcInc     .6795578   1.075424     0.63   0.534    -1.545126    2.904241

                                                                              

      UnRate        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                            (Std. Err. adjusted for 24 clusters in countrynum)

corr(u_i, Xb)  = -0.8147                        Prob > F          =     0.0000

                                                F(14,23)          =      13.33

     overall = 0.0132                                         max =         10

     between = 0.0103                                         avg =        9.8

     within  = 0.7465                                         min =          8

R-sq:                                           Obs per group:

Group variable: countrynum                      Number of groups  =         24

Fixed-effects (within) regression               Number of obs     =        235

. xtreg UnRate ProcInc ALMP OutGap Taxwedge UnDens i.year, fe vce(cluster countrynum)


