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Abstract
The purpose of this thesis is to try to determine the effect that labor taxation has on the employment

rate in 12 European countries and the United States. This will be done in order to determine more 

generally the effect that taxation of income has on the employment rate.

The empirical model will use an ordinary least squares (OLS) panel regression, and will use panel-

corrected standard errors. The variables consists of five indicators: the employment rate – which is 

the dependent variable – and the tax wedge – which is the main independent variable, in addition to 

GDP per capita, the inflation rate and output per hour which works as control variables. Data covers

the years 1998-2008.

The conclusion is that taxation on labor has a negative effect on the employment rate. A one 

percentage point increase in the growth rate of the tax wedge causes the growth rate of the 

employment rate to fall by 0.1205 percentage points in the continental European country group and 

0.0555 percentage points in the Anglophone country group. An increase of 0.1763 percentage points

was measured for the Nordic country group, but this was not statistically significant.
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 1 Introduction

This thesis will try to determine the effect that labor taxation has on employment, as well as to try to

assess what impact labor market institutions can have in reducing the potentially negative effects of 

labor taxation on employment – if such an effect exists.

What effect does labor taxation have on the economy? The question is not straightforward to 

answer, even if one limits oneself to studying advanced economies. On the one hand, the simple 

question of supply and demand should mean that an increase in taxes will have a negative effect on 

employment. But reality appears to be more complex than this.

If one observes the relationship between taxation on labor and employment, one is struck by how it 

varies between different countries. In some countries – such as the Nordic countries and the 

Anglophone countries – the relationships barely exists, whereas there is a much clearer relationship 

in continental Europe (Daveri & Tabellini, 2000).

Determining the effect of labor taxation is not made any easier by the fact that the structures of the 

labor markets differs from country to country, as well as the economic and industrial structures 

more generally. Education systems too, varies form country to country, as do political priorities.

The question, to what extent taxation of labor income impacts employment, has been the subject of 

many research papers for a long time now (Dolenc & Laporšek, 2010). Much of the research has 

attempted to explain why taxation – to the extent that it has an impact at all – has such a varying 

degree impact on employment in different countries. Calmfors & Driffill (1988) put forward the 

theory that the level of centralization of labor market bargaining had an impact on the extent to 

which taxation of labor taxation affects the employment rate, with high and low levels of 

centralization resulting in taxation having less of an impact on employment levels than intermediate

levels of centralization.

The persisting interest in the subject should not be surprising – the question has obvious policy 

implications. If labor taxation does have a negative effect on employment, then this places 

governments in a position where a trade off has to be made between two important priorities. On the

one hand, governments needs to keep taxation high in order to finance different types of social 

programs, since labor taxation is an important source of revenue.

On the other hand, maximizing employment is important from a social and economic perspective. A

high employment rate is crucial to maintain a large tax base, but unemployment also has significant 

social downsides for society, not to mention high personal costs for those individuals faced with it.
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Constructing a labor market that is as insensitive to the negative effects of labor taxation as possible

means that this trade off can be avoided to the greatest possible extent. It will enable policy makers 

to maintain the necessary levels of taxation while at the same time avoiding the costs attached to 

unemployment. It is therefore of high importance for society and for the individuals faced with 

unemployment that this question is answered.

Several policies have been put in place in order to mitigate the impact of labor taxation on 

employment, one of these is the earned income tax credit. The earned income tax credit was 

introduced in the United States in the 1970s. The purpose was to incentives labor force participation

among low-income earners, as well as a general way to fight poverty. The earned income tax credit 

has since spread to several other countries (Borjas, 2016, pp. 59-64).

 1.1 Formulating a research problem

The purpose of this thesis will be to try to determine the effect of labor taxation on employment, 

with the assumption that income taxation, especially of low income individuals, will have a 

negative effect on employment. This assumption is based on several studies that will be presented 

and discussed in this thesis. This thesis will also try to determine to what extent different labor 

markets affects the impact that labor taxation has on employment.

 1.1.1 Thesis question

This thesis will try to answer the following questions:

• What effect does labor market structures have on the impact of labor taxation on 

employment?

 1.2 Boundaries

This study will try to answer what effect labor taxation has on advanced economies. This means that

data will only be used from European countries and the United States, partially because most 

European countries can be considered advanced economies, and partially because whatever data 

that is available should be comparable between countries.

I will use data for the years 1998 to 2008, from 11 EU member states, Norway, and the United 

States. 
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 1.3 Contribution

This thesis will compare the effect of labor taxation between a number of advanced economies, in 

order to determine to what extent the different labor market configurations affects the – presumably 

– negative effect that labor taxation has on employment. This builds on the work of Daveri & 

Tabellini (2000), who concluded that these differences can be substantial. 

The main conclusion that can be drawn is that labor market institutions in continental Europe 

appears to cause labor taxation to have a greater negative effect on employment then the labor 

market institutions in the Nordic countries and the Anglophone countries. This can be seen to 

suggest that labor market institutions such as wage bargaining coordination has a much larger 

impact on employment than labor taxation does.
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 2 Theory

The typical theoretical framework regarding the effect of labor taxation on employment is that labor

taxation has a negative impact on employment. It does so by negatively impacting both labor supply

and labor demand.

Taxation increases the difference between the employers labor cost, and the employees net take-

home pay. This difference is known as the tax wedge. Since the amount of labor demanded by 

employers is determined by the cost of labor, and the amount of labor supplied is determined by the 

the net take-home pay, the tax wedge should have a negative effect on the employment rate (Dolenc 

& Laporšek, 2010). 

 2.1 The representative agent model

Nickell (2003) gives a summary of microeconomic models that are often used in the context of 

predicting taxation's impact on labor. Beginning with a representative agent model, with the 

population of working age normalized to unity, h is market work and then (1-h) is non-work, or 

leisure. Output y is then:

y=Bk1−α hα (1)

where k is capital. Representative utility u is:

u=ln (c)+θ(1−h) (2)

where c is consumption. Let W be nominal labor cost per employee and let P be the price of the 

firm’s output. Then w=W/P is the real labor cost per employee facing the firm. The model has three 

proportional tax rates: payroll tax rate t
1
 , the income tax rate t

2
, the consumption tax rate t

3
. The real

post-tax consumption wage is:

W (1−t1)(1−t 2)

P (1+t3)
=w(1−τ) (3)

τ is the tax wedge between the firm's real labor cost per employee and the employee's real post-tax 

consumption wage. Notice that

τ=1−
(1−t1)(1−t 2)

1+t 3

≃(t 1+t 2+t 3) (4)
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In equilibrium, the marginal product of labor is equal to real labor cost per employee and the 

marginal rate of substitution between consumption and leisure is equal to the real post-tax 

consumption wage:

α y /h=w (5)

θ
(1−h)

/
1
c
=w(1−τ) (6)

Eliminating w yields:

h=
(1−τ)

(θc /α y )+(1−τ)
(7)

which is diminishing in τ. The impact of τ depends on θ. Prescott (2002) calibrates this equation and

uses it to generate predicted labor supply for seven OECD countries.

 2.2 The bargaining model

Nickell (2003) and Koskela (2002) considers the bargaining model to be more appropriate to 

describe wage determination in Europe, because of the high levels of unionization in Europe. In this

model, we have identical firms, labeled i, and wages are determined by a Nash bargain which 

maximizes:

[hi(wi)
γ
(w i(1−τ)+ yn−A)]

β
Πi (8)

where y
n
 is real, post-tax, per capita non-labor income, A is expected alternative income if not 

employed in firm i and Π is the firm’s profit. γ measures the extent to which the worker takes 

account of the employment effects of the wage bargain. Individualistic bargaining would mean a 

small value of γ, collective bargaining would mean a large value. β reflects the relative strength of 

the worker in the bargain.

Expected alternative income A consists of two elements that, given by employment in another firm 

with income w(1-τ)+y
n
, with the probability h, and that given by non-employment with income 

bw(1-τ)+y
n
+z, with the probability (1-h). b represents non-employment benefit relative to post-tax 

employment income, z captures the real value of the leisure when not employed. So A is given by:

A=h(w(1−τ)+ yn)+(1−h)(bw (1−τ)+ yn+z ) (9)

If (8) is maximized with respect to w
i
 and noting that the production function (1) ensures that ∂ℓn 

h
i
/∂ℓn w

i 
= -(1-α)-1, w

i
h

i
 / Π

i
 = α / (1-α) the first order condition implies that :
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wi(1−τ)

(w i(1−τ)+ yn−A)
=

βλ+α

β(1−α)
(10)

Identical firms suggests that w
i
 = w, and using (9), (10) becomes:

(1−h)(1−b− z̄ )=β(1−α)/(βγ+α) (11)

where z = z/w(1-τ). Consequently, in this model, the only reason why taxes have any influence on 

employment is because the value of leisure enters “income” while not working and is not affected 

by a change in the tax wedge. Non-labor income plays no role essentially because in this model, 

only the difference between income when employed and when not employed is relevant and non-

labor income is eliminated.

Define potential output, y, by:

ȳ=A k1−α (12)

that is the output if the whole population works. Then

z = z / w(1-z) = zh1- α / αy(1-τ) and (11) becomes:

(1−h(1−b−(z /α ȳ)h1−α
/(1−τ)))=

β(1−α)
β γ+α (13)

which implies ∂h/∂τ < 0 long as benefits and the value of leisure are less than the post-tax wage. If 

this were not the case, no one would work.

In the models that has been presented, market work depends only on the total tax wedge, τ. There 

are several reasons why the tax elements that make up τ may have differing impact on market work.

First, if the utility of income is not linear, then non-labor income will not be eliminated. Since non-

labor income is not subject to payroll tax, payroll tax will have a different impact on market work 

than income tax and consumption tax. Second, suppose that there is a wage floor because of 

minimum wage laws. Then for those near or at the wage floor employment will be lower. Third, the 

tax base for these three taxes generally do differ in reality, so any switch between them will not be 

neutral.

These models assumes proportional taxes. In reality, taxes are often progressive and this can have 

an independent impact. For example, in a bargaining model wage demands tend to drop as tax 

progressivity increases. This is because wage increases have less value, and that generates more 

work. In standard labor supply effect, however, the effect tends to be the opposite.
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What is most important for this thesis however, is that β, which measures the strength of unions in 

the negotiating process, and γ, which measures the extent to which unions takes employment of the 

general workforce into account during wage negotiations, both have an impact on the employment 

level.

The conclusion one can draw from this model then, is that the impact that taxes will have on the 

employment rate depends to a large extent on the unions. This aligns quite well with Calmfors 

(1988), according to whom the level of unionization and and the extent of labor centralization has a 

significant impact on the extent to which labor taxation affects employment.

If a union has a lot of negotiating power and little concern for employment, then taxation should 

have a larger negative effect on employment. In this case, β would be high and γ would be low. This

would be the case with a moderate level of union centralization, since the union in this case would 

be large enough to impact wage setting in the general economy, but not large to be concerned about 

the impact that wage levels would have on the general economy. The tax increase would then have a

real impact on the wage levels negotiated, and thus on employment.

In other cases, argues Calmfors (1988), for example with weak or decentralized unions – that is 

with a low β – the unions may not care about the extent to which wage levels will impact 

employment – so γ is irrelevant – but will not be large enough to affect the wage levels in the 

general economy anyway. The unions may want to increase the wage level in order to compensate 

for tax increases, but may not be strong enough to do so.

A third alternative is that the unions might have a strong presences on the labor market – so β will 

be large – but will also be large enough to be concerned about the effect that wage levels will have 

on the economy at large – so γ is high. In this case, the unions might accept the tax increase, and 

refrain from pushing for higher wage levels out of concern for the impact that may have on the 

employment levels (Calmfors, 1988).

What countries are characterized by what labor market structure? According to Daveri & Tabellini 

(2000), the OECD countries are divided into three groups: the Nordic countries, continental Europe 

and the Anglophone countries.

The Anglophone countries have competitive labor markets with weak unions. The Nordic countries 

have strong unions – but they are centralized – meaning that unions will take the impact on 

employment into account when wage bargaining. As a result, the effect of the labor tax on 

employment will be weaker in the Nordic countries and in the Anglophone countries. The 
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continental European countries however, do have monopolistic unions and decentralized bargaining.

Consequently, the impact of labor taxes on these countries are higher.

The bargaining model then, appears to be quite relevant to this study and the research question. It 

does attempt to explain the connection that unionization and wage bargaining structures have on 

employment. This makes it relevant for the questions that this thesis, and the other studies discussed

in section 3, aims to answer.

The model's conclusions also fits in rather well with the practical results of the previous studies, 

namely that a high degree of union centralization and coordination during wage negotiations have a 

positive effect on employment.

 2.3 Other models

The union bargaining model was chosen because it focuses on the impact that unions have on the 

labor market, but there are other models which looks at other aspects of the labor market that can be

used to describe taxations impact on the economy. One of these is the efficiency wage model, in 

which the firm chooses the wage rate, and the wage determines the amount of labor input that the 

firm receives from the workforce. This is what keeps the firm from pushing the wage down to each 

worker's reservation wage (Pissarides, 2002).

Different models using the efficiency wage theorem reaches different results, but generally speaking

the message is similar; the wage in macro equilibrium becomes higher than the competitive wage 

because the firm pays a higher wage in order to attract high quality workers. The high wage levels 

causes unemployment for workers on the outside, not currently employed (Pissarides, 2002).

Another model is the search and matching model, which takes into account labor market friction. 

That is, the model accounts for mismatches in the labor market that makes it difficult for a worker 

or a firm to find a partner that they can produce sufficiently high returns with. This creates a 

transaction cost for firms since they have to find and train the right type of worker. If the transaction

costs are large enough, then a type of local monopoly can develop where workers have a significant 

ability to impact wage setting.

Koskela (2002) argues that these different types of models describe different aspects of the labor 

market, and complements each other. The fact that the union bargaining model does not take 

efficiency wages and labor market mismatching into account is a real weakness. One can easily 

imagine that, for example, a country like Sweden might have a significant issue with both 
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mismatching and efficiency wages – given its low levels of simple jobs which requires few 

qualifications – and high degree of worker protections for workers already employed.
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 3 Previous research

There is a substantial amount of literature on this subject, and this section will mainly focus on 

research related to the connection between the tax wedge and employment.

Daveri & Tabellini (2000) measures the effect of labor taxation on the unemployment rate. This is 

done by using a panel data from 14 OECD countries for the years 1965-1995. The data is averaged 

over five year periods, and is used in a fixed-effects model.

Daveri & Tabellini (2000) uses the hypothesis that moderate union centralization will cause tax 

changes to have a larger effect on employment. For this reason they divide the 14 countries into 

three groups: Nordics, which contains the Nordic countries; Anglos, which contains the Anglophone

countries as well as Japan; and the continental European countries, which also contains Australia. 

These divisions reflects three different labor markets. The Nordics have large unions and a high 

degree of union centralization. The Anglos have small and highly decentralized unions, which 

usually operates on a firm level. The continental European countries have moderately centralized 

unions that usually operates on a sector level. The authors concludes that the differences in the 

impact on unemployment that labor taxation has is at least partially explained by the differences in 

labor market structures.

Daveri & Tabellini (2000) is the main inspiration for the model that will be used in the empirical 

part of this thesis. This is because Daveri & Tabellini (2000) tests – and to an extent verifies – the 

theory put forward by Calmfors & Driffill (1988), that the employment rate's sensitivity in a labor 

market is impacted by union centralization. It is also quite easy to implement, making it ideal for 

the scope of this thesis.

One weakness of Daveri & Tabellini's (2000) method is that it does not give a direct idea of what 

impact union centralization and coordination of wage negotiations have on the employment rate. 

Their results show the differences between the different country groups, but does not directly show 

the effect that union centralization and coordination of wage negotiations have on the employment 

rate. This matters because it makes it more difficult to relate the results with the theoretical 

framework, especially the union bargaining model.

Nickell (1997) uses two cross-section regressions for 20 OECD countries covering the years 1983-

88 and 1989-1994. Two models were used, one in which the dependent variable was the log of the 

unemployment rate, and one in which the dependent variable was the employment rate. Data for 

1983 and 1989-1994 was used in the latter model. Nickell (1997) concluded that high 
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unemployment is associated with generous unemployment benefits that can be collected for long 

time periods without requirements to obtain work, high unionization rates with collective wage 

bargain and little coordination between unions and employers, high levels of labor taxation or high 

minimum wages for young people combined with high payroll taxes and low educational standards 

for low income earner.

The main way that Nickell (1997) complements Daveri & Tabellini (2000) is that Nickell (1997) 

gives a clear idea of what impact several specific labor market properties, such as union 

centralization and coordination of wage negotiations, have on employment. This makes it easier to 

compare the results to the union bargaining model, and also gives a clearer idea of how much 

impact the different labor market properties have.

One difference between Nickell (1997) and Daveri & Tabellini (2000) is that whereas Daveri & 

Tabellini (2000) tries to control for labor market structures impact on unemployment levels, by 

dividing the countries in his sample into three sub-groups, Nickell (1997) does not control for the 

combined impact of both labor taxation and labor market structures.

This means that, while Nickell (1997) measures the impact that labor taxation – and other factors 

related to the labor market – has on unemployment independent of each other, he does not take 

account for the possibility that different labor markets might cause labor taxation to have a different

impact on the economy.

Dolenc & Laporšek (2010) uses panel data from 27 EU countries for the years 1999-2009. The 

model used employment growth as the dependent variable, and the logged values of the tax wedge, 

GDP per capita adjusted for purchasing power, inflation rate and output per worked hour as 

independent variable.

Dolenc & Laporšek (2010) also uses the product of multiplying the tax wedge and a dummy 

variable, which indicates whether the country in question is one of the new member states that has 

acceded to the European union since 2004. This means that the model takes into account the effect 

that differences in labor market structures might have on the impact of labor taxation, in eastern 

Europe compared to western Europe. The results are not statistically significant, however.

Dolenc & Laporšek (2010) demonstrates a relatively simple way to determine the relationship 

between labor taxation and employment, and how it is impacted by labor market structures. Their 

method has also inspired the method that will be used in the empirical part of this thesis. 

Their method's simplicity does come at a cost. For example, there is every reason to believe that 

their model suffers from both endogeneity, and that several of the variables used in their model are 
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non-stationarity, but these issues are not addressed. This means that the reliability of the results 

from the study may be questionable.

Elmeskov, Martin and Scarpetta (1998) uses pooled data for 19 countries between 1983-95. Several 

interesting results were made, including that different collective bargaining arrangements affect 

labor market outcomes, a high degree of coordination on employer and employee sides can 

significantly reduce structural unemployment that highly centralized and fully decentralized 

bargaining systems lead to somewhat lower structural unemployment compared with intermediate 

sectoral systems. It appears that these factors have a greater impact on employment than labor 

taxation.

This appears to support the hypothesis of Calmfors & Driffill (1988), where highly centralized and 

highly decentralized systems help restrain wages and lowers structural unemployment. Union 

density does not appear to have an impact on structural unemployment. The tax wedge is 

statistically significant in all equations. The estimated elasticity of unemployment with respect to 

the tax wedge was moderate, around 0,5.

Belot & van Ours (2004) used panel data from 18 OECD countries between 1960 and 1994. Belot 

& van Ours notices that there are real limitations to cross-country studies that attempt to measure 

labor market institutions, since these tends to change quite slowly. Nevertheless, they concluded 

that labor market institutions have an important role to play. In particular, they argue that financial 

incentives and coordination of wage bargaining play an important role in determining the 

unemployment levels. One criticism that they add regarding their research is that it does not take 

into account country specific factors that might have impacted individual countries.

 3.1 Comparisons between theory and previous research

Of the studies mentioned in this section, all tries to take labor market structures into account in 

order to explain the employment rate. The general conclusion is that union centralization and 

coordination have a positive effect on employment – and a negative effect on unemployment. Union

density tends to have a negative effect on employment, although the extent to which it does varies 

from study to study. Replacement rate tends to have a positive impact on employment.

Because the purpose of this thesis is to explain how labor market structures impacts the effect of 

labor taxation on employment, it seems sensible to discuss the previous research in the light of the 

union bargaining model. The union bargaining model predicts that the sensitivity of employment in 

a labor market will depend on the strength of unions – also called β – and the extent to which unions

takes employment of the general workforce into account during wage negotiations – or γ.
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Daveri & Tabellini (2000) and Dolenc & Laporšek (2010) attempts to estimate the effect of β and γ 

by dividing the countries in their study into country groups. This is supposed to take different labor 

market structures into account when measuring the impact of labor taxes on employment. Their 

results largely follows the predictions made by the union bargaining model, namely that countries 

that are characterized by a high enough unionization rate – or β – so that unions can impact wage 

setting, but with a low enough wage bargaining coordination – or γ – so that unions do not consider 

the effects on the wider economy that the wage levels might have, have labor markets where 

employment is more sensitive to labor taxation than countries with high or low levels of 

centralization. These conditions characterizes the countries of continental Europe.

Nickell (1997), Elmeskov, Martin and Scarpetta (1998), and Belot & van Ours (2004) all uses union

density and coordination of wage negotiations as independent variables. The results, that union 

density has a negative effect on employment, and that coordination of wage negotiations has a 

positive effect on employment, is pretty much in line with the expectations raised by the union 

bargaining model. In addition, Elmeskov, Martin and Scarpetta (1998) uses union centralization as 

an independent variable, and finds that high and low levels of union centralization have a positive 

effect on employment, whereas intermediate levels of union centralization have a negative effect on 

employment.
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 4 Data

The core of the empirical modeling consists of a fixed effect panel model. This model will be 

regressed with data  from 11 EU member states, Norway, and the United States. The data generally 

stretches from 1998 to 2008.

The 13 countries are dived into three country groups. These groups are similar, though not identical,

to the country groups used by Daveri & Tabellini (2000). The groups are the following: 

• The Nordic countries, consists of Norway, Sweden, Finland and Denmark. As Daveri & 

Tabellini (2000) mentions, these countries have traditionally been characterized by high 

unionization rates and high levels of centralization, meaning that changes in labor taxation 

should have relatively low impact on these countries employment rates.

However, during the 1990s these countries substantially reformed their labor markets, and 

moved towards increased decentralization (Calmfors, 2013). It is possible then, that these 

countries might fare differentially in this analysis than how they performed in Daveri & 

Tabellini (2000), given that their data runs from 1965-1995.

• The Anglophone countries, consists of the United Kingdom and United States. According to 

Daveri & Tabellini (2000), these countries are characterized by highly decentralized unions, 

and low unionization rates. This should mean that these countries are fairly insensitive to 

changes in labor taxation, and indeed that was what Daveri & Tabellini (2000) found.

• The continental European countries, consists of Austria, Belgium, the Netherlands, 

Germany, Luxembourg and Italy. Daveri & Tabellini (2000) considers these groups to have 

moderate levels of centralization. This would mean that their employment rates are more 

sensitive to changes in in labor taxation.

Daveri & Tabellini (2000) divided 14 OECD countries into three groups, Nordic, Continent and 

Anglo and found that labor taxation had a smaller impact on the Nordic and Anglophone countries 

than on continental European  labor markets.

One thing that needs to be considered is whether to use averages over several years for the time 

series, similar to Daveri & Tabellini (2000) and Nickell (1997), or to use individual years like 

Dolenc & Laporšek (2010).The latter will be used, mainly because there is reason to be concerned 

that some of the country sub-groups might have too few observations if averages were used.

Data was collected from 11 EU member states, Norway and the United States. Data generally 

stretched from 1998 to 2008. Table 1 summarizes the data.
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Table 1: Data summary

Variable Description Source Notes

Employment Employment rate, 

percentage of total 

population, age 15-65

Eurostat No missing values, 121

observations

Tax wedge Tax wedge, singles, 

earning 67 % of 

average wage

Eurostat Values missing, United 

States: 1998-2000,

119 observations

GDP per capita GDP per capita 

adjusted for purchasing

power

OECD No missing values, 121

observations

Inflation rate Harmonised Index of 

Consumer Prices

Eurostat No missing values, 121

observations

Output per hour GDP per worked hour 

adjusted for purchasing

power

The Conference Board No missing values, 121

observations

A summary and description of the data and the variables that will be used in the fixed effect model.

Table 2 contains some descriptive statistics, specifically mean, standard deviation, minimum and 

maximum values. As can be seen, there are fairly large variations between the maximum and 

minimum observations for most of the variables. Of special interest might be large variations in 

employment, illustrating that there are indeed large differences between countries and over time.

The tax wedge also varies widely between the maximum and minimum observations, and the 

standard deviation is quite large, indicating fairly large differences between countries and over time.

This suggests that the countries in the data sample have different strategies regarding labor taxation.

Both GDP per capita and output per hour has fairly high levels of difference between the maximum 

and minimum observations, and a high standard deviation. This suggests that there are large 

differences in the economic properties of the countries in the sample. The inflation rate data has less

variation though, which might be expected given that most of the countries in the sample either has 

inflation targeting or participates in the Eurozone.

To sum up, the descriptive statistics suggests that there are a fairly varied group of countries in the 

sample.
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Table 2: Descriptive statistics

Variable Mean Standard 

Deviation

Minimum Maximum

Employment rate 72.01 5.66 59.00 80.70

Tax wedge 39.82 7.39 25.80 51.30

GDP per capita 35592.23 11233.60 23520.05 86591.99

Inflation rate 1.83 1.04 -0.01 5.10

Output per hour 61.36 11.95 44.68 99.85

Descriptive statistics of the variables used, at levels. The fairly large differences between minimum

and maximum, and the large standard deviation, suggest that the economies in that make up the

data set are fairly diverse in terms of structure and political priorities.

 4.1 Employment rate

The purpose of this thesis is to determine the effect that labor taxation has on employment, within 

the context that this effect may vary from different labor markets depending on different labor 

market structures. The two ways to measure employment in previous studies have been 

unemployment rate and employment rate in the case of Daveri & Tabellini (2000), employment rate

for Dolenc & Laporšek (2010) and unemployment rate for Nickell (1997), Elmeskov, Martin and 

Scarpetta (1998), and Belot & van Ours (2004).

The main advantage of the employment rate is that it is wider than the unemployment rate. Whereas

the unemployment rate only includes workers who are registered as looking for work, the 

employment rate includes those who may have left the labor market completely. In this sense the 

employment rate is a wider measure to use.

One potential disadvantage of using the employment rate is that it does not take into account the 

possibility that some groups may have left the workforce voluntarily, for example choosing to stay 

home to raise children and workers retiring early, and these phenomenons can vary over time and 

between countries. 

Nevertheless, the advantages with using the employment rate is considered to outweigh the 

disadvantages. The employment rate was collected from Eurostat's online database. The data 

stretches from 1998 to 2008.
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 4.2 Tax wedge

Previous studies have used different ways to measure labor taxation. Daveri & Tabellini (2000) used

the effective tax rate on labor income, Nickell (1997) used total tax rate of payroll tax and the 

personal income rate, Dolenc & Laporšek (2010) and Elmeskov, Martin and Scarpetta (1998) used 

the tax wedge.

The tax wedge is defined as "income tax on gross wage earnings plus the employee's and the 

employer's social security contributions, expressed as a percentage of the total labour costs of the 

earner. The total labour costs of the earner are defined as gross earnings plus the employer's social 

security contributions plus payroll taxes (where applicable). The tax wedge on labour costs 

structural indicator is available only for single persons without children earning 67% of the AW" 

(Eurostat).

There are several advantages with using the tax wedge. To begin with, it is easily available 

compared to other measures that were used in other studies. Using the tax wedge captures the both 

the costs that the employer faces as well as the costs the employee faces.

The fact that the tax wedge covers singles earning 67 percent of the average wage has some 

benefits. We are trying to determine what effect labor taxation will have on employment, and theory

suggest that workers at the lower end of the income spectrum are more likely to determine their 

labor force participation based on their take-home pay. Singles without children earning making 67 

percent of the average wage fits this profile rather well.

Dolenc & Laporšek (2010) uses the tax wedge for several other income levels, different marriage 

statuses and for different number of children. This could be interesting to do in this thesis as well, 

but because of the limited scope of this thesis it will have to be left to a future thesis.

The tax wedge data covers the years 1998-2008.

 4.3 GDP per capita

GDP will serve to measure growth in economic output. Because the data in this thesis is panel data, 

it is both a time series and cross-sectional. This means that there are a number of factors that needs 

to be taken into account. First, because the data is a time series, it is necessary to take into account 

population growth and inflation. Second, because the data is cross-sectional, it is necessary to take 

into account exchange rate fluctuation. GDP per capita adjusted for purchasing power solves all of 

these problems.
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GDP per capita adjusted for purchasing power is retrieved from the OECD's online database and is 

for the years 1998-2008, except for Malta, for which it is 2000-2008.

 4.4 Inflation rate

In this thesis, the inflation rate is used as a measure of monetary policy. When calculating the 

inflation rate, it is important to keep in mind that the makeup of consumer price index baskets can 

differ from countries and over time. Harmonised Index of Consumer Prices (HICP), is a consumer 

price index specifically designed for international comparison. 

The HICP is retrieved from Eurostat's online database, and is for the years 1998-2008.

 4.5 Output per hour

As with GDP, when measuring output per hour it is important to keep in mind that this thesis uses 

panel data, and it is both a time series and cross-sectional. Because the data is a time series, it is 

necessary to take into account inflation, and because the data is cross-sectional, it is necessary to 

take into account exchange rate fluctuation. Hence the reason that output per hour is adjusted for 

purchasing power.

The output per hour data is retrieved from The Conference Board, and is for the years 1998-2008.

 4.6 Potential non-stationarity of the data

One potential problem that exists with time series is that they may not be stationary. A variable is 

stationary if it has a constant mean and a constant variance over time. But this does not apply to 

most macroeconomic variables. Perhaps one of the best examples would be GDP. GDP is, generally

speaking, constantly growing over time, so its mean is clearly not constant (Greene, 2012, pp 982-

1012). 

One way to determine if stationarity is present is to check for unit roots. There are several tests for 

unit roots, but we will rely on the Harris-Tzavalis test, which is suitable when the panel data has 

more cross-sectional observations than it has time series observations. Notice that the Harris-

Tzavalis test will not work on unbalanced panels. For that reason, data from the United States will 

not be used when testing the tax wedge for unit roots (Hall & Mairesse, 2002).

There is disagreement in the literature as to whether inflation can be considered to be stationary or 

non-stationarity. Studies using unit root test in order to determine stationarity in inflation time series

gives different results (Charemza, Hristova & Burridge, 2005). In this thesis, inflation will be 
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assumed to be stationary. This is because Harris-Tzavalis unit roots test, the results of which are 

shown in Table 3, suggest that inflation is stationary for the data used in this thesis.

Most of the variables in this model are likely to be non-stationary. Daveri & Tabellini (2000) 

suggest that both labor taxation and unemployment might be non-stationary. Harris-Tzavalis unit 

roots test, the results of which are shown in Table 3, indicates that both the tax wedge,the 

employment rate and output per hour worked are non-stationary. These indicators will therefore be 

assumed to be non-stationary in this thesis.

The variables, with the exception of the inflation rate, were also tested for unit-roots in the first 

difference, and the results can be seen in Table 3. None of the variables suffered from unit roots in 

the first difference.

Table 3: Results from unit root tests

Tests Levels First difference

Harris-Tzavalis, Employment

rate

0.8814 0.0000

Harris-Tzavalis, Tax wedge 0.2793 0.0000

Harris-Tzavalis, Inflation rate 0.0000 -

Harris-Tzavalis, GDP per capita 0.9999 0.0000

Harris-Tzavalis, Output per

hour

0.9568 0.0000

Results from the Harris-Tzavalis unit root test, in levels and in first difference. Tests shows unit
roots in the data for all variables except inflation at levels, test shows no unit root in the data at

first difference.
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 5 Method

Based on the union bargaining model described in section 2.2, one should expect the tax wedge to 

have a greater impact on employment in countries with a low, or at least moderate, degree of 

bargaining coordination and centralization – and a high degree of unionization. As previously 

mentioned, this description tends to fit in rather well with the continental European countries, and 

less so with the Nordic countries and the Anglophone countries.

This assumption also touches on some of the conclusions drawn by some of the studies accounted 

for in section 3, namely that union coordination and centralization has a significant positive impact 

on the employment rate.

 5.1 Fixed effect or random effect panel model

The three most common types of panel models are pooled panel models, fixed effects panel models 

and random effects panel models. The model that will be used in this thesis will only include three 

dependent variables. This means that there is a very high probability that there are excluded 

variables. This rules out a pooled panel model, since it assumes that there are no omitted variables.

A fixed effects model is preferable if the omitted variables are time invariant and are correlated with

the included variables, as these variable are “partialed out” (Williams, 2018). The omitted variables 

that are likely to have a large effect, and labor market institutions are one. They are very difficult to 

measure across countries and changes slowly, and can hence be considered time invariant (Daveri &

Tabellini, 2000; Võrk, Leetmaa, Paulus & Anspal, 2007)

It is necessary to account for these variables, and therefore a fixed effects model is preferable. 

 5.2 Model specification

The question that this thesis is trying to answer is: to what extent does labor taxation impact 

employment? It therefore makes sense that the model should have the employment rate as its 

dependent variable and labor taxation, in this case the tax wedge, as an independent variable.

The union bargaining model predicts that union centralization and coordination of unions during 

wage bargaining are the biggest factors impacting the sensitivity of employment to labor taxation in

a labor market, and the model will try to capture this. This will be done by using Daveri & 

Tabellini's (2000) method, namely by dividing the countries into three groups, as described in more 

detail in section 4. Three dummy variables – Anglo, Nordic and Continent – will be attached to the 
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data of each country in the data set, depending on which country group that the country in question 

has been assigned to. Each of the dummy variables will then be multiplied by the tax wedge. 

In formula (14), β
1
, β

2
 and β

3
 shows the effect that the product of the country group dummy 

variables – the Anglophone countries, the Nordic countries and the continental European countries, 

respectively – and the tax wedge has on the employment rate or, to put it differently, the impact that 

the tax wedge has on the employment rate in the countries making up each of these three country 

groups.

This means that, according to the union bargaining model, we should expect that the Anglophone 

countries – with low unionization rates and a low degree of coordination during wage bargaining –  

and the Nordic countries –  with high unionization rates and a high degree of coordination during 

wage bargaining – to have lower coefficient values than the continental European countries – with 

moderate unionization rates and a low degree of coordination during wage bargaining. That is, β
1
 

and β
2
 should be lower than β

3
. This would also be in line with Daveri & Tabellini's (2000) results.

In addition, there should also be control variables. The control variables will be: GDP per capita 

adjusted for purchasing power, inflation rate and output per hour. GDP per capita adjusted for 

purchasing power is a useful proxy for macroeconomic developments, and the inflation rate 

captures monetary policy quite well (Dolenc & Laporšek, 2010). Variations in both variables should

be closely correlated with variations in employment.

Several similar studies uses these variables as control variables. GDP growth is used by Daveri & 

Tabellini (2000), Elmeskov, Martin and Scarpetta (1998), Dolenc & Laporšek (2010), inflation and 

output per hour is used by Dolenc & Laporšek (2010).

The new model gets the following specification:

Δ Employment rateit=αi+β1 Anglo×ΔTax wedge it−1+β2 Nordic×Δ Tax wedgeit−1

+β3Continent×ΔTax wedge it−1+β4 ΔGDP per capitait−1

+β5 Inflation rate it−1+β5 ΔOutput per hour worked it−1+u it

(14)

Notice that the model contains lags – to address possible endogeneity caused by external shocks – 

and some of the variables are in first difference – to address non-stationarity in the data. This will be

discussed in more detail in the next section.
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 5.3 Possible problems and weaknesses related to the model

A number of problems can arise when using time series or cross-sectional models. Panel models are

a combination of both time series and cross-sectional series, and are thus susceptible to errors 

common in both those models. This section will discuss the most likely ones that will be faced, 

what can be done about them, how we can detect them, and what we can do about them if we find 

them.

Heteroskedacity means that the error term in a model does not follow a random pattern. 

Heteroskedacity arise in both time series data, and then often in time series that are volatile and 

have a high-frequency. They also appear in cross-sectional series where the scale of the dependent 

variable and the explanatory power of the model varies across observations (Greene, 2012, p. 297).

Panel data can suffer from heteroskedacity, and when it does the assumptions that are necessary for 

ordinary least squares to be an efficient estimator no longer applies. In Stata, it is already possible to

run a hypothesis test for heteroskedacity in fixed effect panel data. It is a modified Wald test for 

groupwise heteroskedasticity. Its null hypothesis is homoskedasticity (Baum, 2001), and this can be 

determined by a t-test.

Autocorrelation is when a variable in a model is correlated to a lagged version of itself. 

Autocorrelation in linear panel data models biases the standard errors and causes them to be less 

efficient.  

A popular way to test for autocorrelation is the Woolridge test. It uses very few assumptions, and is 

therefore very flexible. It can be used on both random effects and fixed effects models. It can be 

used with missing data, and it can be used with heteroskedacity (Drukker, 2003). In Stata, the 

Woolridge test functions as a hypothesis test, where the null hypothesis is no autocorrelation.

Cross-sectional correlation in a panel model means that there is correlation between the errors of 

different sections, in our case countries, of the model. This means that economic shocks that affect 

several countries may impact the model. This seems probable in our case given the integrated nature

of European economies. Cross-sectional correlation reduces the efficiency of the model, and in 

some cases so much so that any gains from using a panel model might be lost (De Hoyos & 

Sarafidis, 2006).

One test that can be used to determine if cross-sectional correlation is present is the Pesaran test, 

which is available in Stata. It is a hypothesis test, where the null hypothesis is cross-sectional 

correlation.
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In addition, there are several problems that might arise from the model specification. To start with, 

in section 4.6, it was concluded that the data – except for inflation – suffers from non-stationarity. 

One way to resolve non-stationarity is using the first differences of the variables, rather than the 

levels, and this will be done in this thesis.

However, there is reason to believe that this model is suffering from endogeneity. For example, a 

macroeconomic shock could cause a drop in employment, while simultaneously causing GDP 

growth to drop as well. Daveri & Tabellini (2000) and Elmeskov, Martin and Scarpetta (1998) 

argues that GDP growth and employment is likely correlated, and GDP growth must be treated as 

endogenous.

Inflation must be treated as endogenous as well, since the same possibility of simultaneous shock 

exists. This means that, as with employment, there may be a level of uncertainty as to whether it is a

change in inflation causing a change in employment, or the other way around.

These questions also applies for the third control variable – output per hour – as well, since it is 

made up of GDP and hours worked.

What is endogeneity? It means that one or several independent variables are influenced by one or 

more, in the model omitted, external factors. If that happens then the conditions for OLS are 

violated. One way to counter endogeneity is with an instrument variable. An instrument variable is a

variable that is correlated with the dependent variable, but is guaranteed to not be affected by 

whatever external factors are affecting the dependent variable in question. The instrument variable 

can then be used in the model instead of the original dependent variable (Greene, 2012, pp 354-

376).

Unfortunately, there are no good instrument variables for the control variables. Another way is to 

change the model specification. Specifically, lagged versions of the control variables can be used 

instead. A shock this year may impact employment and GDP growth – or inflation – simultaneously,

but it is impossible for a shock this year to impact GDP growth and and inflation rate yesteryear.

Is the tax wedge endogenous? Daveri & Tabellini (2000) argues that it is. They point to the 

possibility of a common EU-wide shock that increase unemployment could force several European 

countries to increase taxes in order to pay for increased unemployment benefits. As with the control 

variables, it is difficult to find any good control variables for the tax wedge, so the tax wedge was 

lagged as well.

The model specification does have some weaknesses compared to other studies, such as the ones 

presented in section 3. Most other studies have a more extensive collection of control variables, 
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such as: replacement rate, employment protection, active labor market policies, co-ordination on 

employer and employee sides, extent of centralization of bargaining system, cross-industry co-

ordination with regards to bargaining between employers and employees, union density, generosity 

of unemployment benefits.

The problem is that many of these variables are hard to measure, and data is difficult – within the 

scope of this thesis – to acquire. The idea is instead that the country groups are supposed to cover 

some of the effects of the factors mentioned.

If one is to conclude any limitations with this model, it would be that it is a bit simple, and could 

perhaps do with some additional variables. Without many of these variables, the model is perhaps 

not as strong as it could be.

Belot & van Ours (2004) observes that there may be country specific factors that might have a 

negative impact on employment in individual countries, such as the reintegration of East Germany 

into the West after reunification, or shocks that impacts certain economic sectors asymmetrically. 

The model fails to take these country specific factors into account, and it is not really feasible to 

attempt to correct for these factors within the scope of this thesis. 
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 6 Results and discussion

The models were implemented in the following fashion. To start with, a simple fixed-effects model, 

without even robust standard errors was regressed. The results are shown in Table 4.

Table 4: Results from panel data regression

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

Anglo × 

Tax wedge

-0.0555 

(0.1304)

-0.0555*

(0.0139)

-0.0555*

(0.0155)

-0.3732*

(0.1460)

Nordic × Tax

wedge

0.1763

(0.1848)

0.1763

(0.0784)

0.1763

(0.1394)

-0.0709

(0.0346)

Continent × Tax

wedge

-0.1205*

(0.0588)

-0.1205*

(0.0401)

-0.1205*

(0.0494)

-0.1853*

(0.0538)

GDP per capita 0.0000

(0.0000)

0.0000

(0.0000)

0.0000

(0.0000)

0.0001*

(0.0000)

Inflation rate -0.0180

(0.0917)

-0.0180*

(0.0834)

-0.0180*

(0.0674)

0.3486*

(0.1209)

Output per Hour 0.0380

(0.1095)

0.0380

(0.0850)

0.0380

(0.0880)

0.1071

(0.0705)

R2 0.0671 0.0671 0.0671 0.5748

Observations 97 97 97 108

Levels or First

difference?

First difference First difference First difference Levels

Table 4: Results from the different models. (1) normal standard errors, first difference, (2) cluster

robust standard errors, first difference, (3) Driscoll and Kraay standard errors, first difference, (4)

Driscoll and Kraay standard errors, levels. * = significant at 5 percent.

Column 1 shows the results from the fixed effects model as specified in the method section, in 

formula (14). The results pretty much follows the theoretical expectations; the effect that the tax 

wedge has is negative in both the Anglophone and continental European country groups, but more 

so in the continental European group. The coefficient for the Nordic country group, however, is 

positive. But it is important to point out that the results for the Anglophone and Nordic country 

groups were not statistically significant, unlike continental European country group.

A series of diagnostics tests were undertaken on the regression shown in column 1, and they are 

presented in Table 5, in the column for first differences. As can be seen, the modified Wald test 
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found – within a 5 % level of significance – that there was heteroskedacity in the model. The 

Woolridge test, however, did not find – within a 5 % level of significance – that autocorrelation was

present. Finally, and surprisingly, the Pesaran test did not find that – with any statistical significance

– cross-sectional dependence was a problem.

The Hausman test is often used in connection with panel data models in order to determine if a 

fixed effect or a random effect model is preferable. One problem with the Hausman test is that it 

assumes homoskedacity, but this model is not homoskedastic (Cameron & Miller; Nichols 2007). 

However, it is possible to use a similar test with Sargan-Hansen statistic. This test will be reliable 

even with heteroskedacity present. This test was undertaken using cluster robust standard errors.

Because the model tested the modified Wald test found heteroskedacity, the model was calculated 

again using cluster robust standard errors (Spanos & Readey 2015). The results are presented in 

column 2 of Table 4. The main difference from the first regression is that the results for the 

Anglophone country group, and the control variable inflation, are now statistically significant.

In spite of the results of the Woolridge and the Pesaran tests, it seems highly counterintuitive that 

this data would not suffer from autocorrelation and cross-sectional dependence. In order to be on 

the safe side, the model was calculated one final time using Driscoll and Kraay standard errors 

(Hoechle 2007). These errors are robust against heteroskedacity, autocorrelation and cross-sectional 

dependence. The results are presented in column 3 of Table 4. As can be seen, they have not 

changed much. It appears that the results presented in column 2 are quite reliable.

What would the result have been had first difference not been used for employment rate and tax 

wedge? In order to find out, the following model was calculated using Driscoll and Kraay standard 

errors:

Employment rateit=αi+β1 Anglo×Tax wedgeit−1+β2 Nordic×Tax wedgeit−1

+β3Continent×Tax wedgeit−1+β4 ΔGDP per capita it−1

+β5 Inflation rateit−1+β5 ΔOutput per hour worked it−1+uit

(15)

As can be seen, this model uses the levels of employment rate and tax wedge rather than first 

differences. The results are presented in column 4 of Table 4. The results differs from the first 

model in a couple of ways. First, the results for all dependent variables – except the Nordic country 

group and output per hour – are statistically significant. Second, the effect of the tax wedge on 

employment is large for the Anglophone and continental European group countries – in fact, it is 

larger in the Anglophone country group. Finally the R2 values is considerably higher for this model 

than the one presented in formula (14).
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A series of tests were run for this model as well, the results can be observed in the levels column of 

Table 5. As with the first model there is a problem with heteroskedacity, but the model does not 

suffer from either autocorrelation or cross-sectional dependence.

Table 5: Results from diagnostic tests

Tests Levels First difference

 Modified Wald test 0.0000 0.0000

Wooldridge test 0.0008 0.5700

Pesaran test 1.6511 0.8622

Hausman test, Sargan-Hansen

statistic

0.0000 0.0000

Table 5: Results from the test that were run on the fixed effects model. At levels, the model is

suffering from heteroskedacity, in first difference it suffers from heteroskedacity and

autocorrelation.

Which results are the most reliable ones? The answer would have to be either the results presented 

in column 2 or 3. Column 1 cannot be seen as reliable because of the presence of heteroskedacity, 

and column 4 is unreliable because of the presence of unit roots in the variables. 

Whether or not one would prefer column 2 or 3 depends on how much one trusts the Pesaran test to 

determine cross-sectional dependence. It is worth noting, however, that for all practical purposes the

differences between using cluster robust standard errors and Driscoll and Kraay were barely 

relevant for the purposes of this thesis anyway.
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 7 Discussion and conclusions

The purpose of this thesis was to determine the connection between the employment rate and labor 

taxation. The econometric model has failed to produce a statistically significant answer to that 

question. 

 7.1 Answering the research question

The thesis set out to answer the following question:

• What effect does labor market structures have on the impact of labor taxation on 

employment?

The answer is that there are significant differences between how different labor markets react to 

increases in labor taxation. Countries with moderate levels of labor market centralization, such as 

the countries of continental Europe, are much more sensitive to changes in labor taxation than labor 

markets that are either characterized by a high degree of centralization, such as the Nordic 

countries, or high levels decentralization, such as the Anglophone countries.

The effects of labor taxation in the lagged first differences was -0.0555 for the Anglophone 

countries, 0.1763 for the Nordic countries and -0.1205 for the continental European countries, with 

the results for the Nordic countries being statistically insignificant.

What do these numbers mean in practice? Take the continental European countries as an example. If

they experience 1 percentage point increase between year one and year 2 in labor taxation, then that 

will cause employment to decrease with 0.12 percentage points between year 2 and year 3, cetris 

paribus.

Why has the model in this thesis yielded relatively modest estimators? One explanation could be 

that the model is lacking one, or more, control variables. This is supported by the low R2 values of 

0.0678 – 0.0706. As mentioned in section 5.3, adding more control variables is not really an option 

within the scope of this model.

Are these results in line with the union bargaining model? To a certain extent. The union bargaining 

model predicts that the sensitivity of employment in a labor market will depend on the strength of 

unions and the extent to which unions takes employment of the general workforce into account 

during wage negotiations. In practice this means that the countries in the continental European 

countries will have a higher sensitivity than the Nordic countries or the Anglophone countries.
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Our results are in line with these expectations. The impact of labor taxation on employment is 

clearly higher in the continental European countries than in the Anglophone countries, and the 

impact of labor taxation on employment is not even statistically significant in the Nordic countries. 

In that sense our results are in line with the bargaining model.

However, the results for the Nordic countries are not statically significant, even though the union 

bargaining model predicts that labor taxation should have a real impact. The impact that labor 

taxation has in the continental European countries and in the Anglophone countries is also rather 

low.

 7.2 Comparison with previous research

The results shows both differences and similarities to the studies previously mentioned in this 

thesis. Daveri & Tabellini (2000) found that there were substantial differences between labor 

taxation's effect on unemployment depending on the labor market. 

Daveri & Tabellini (2000) found that labor taxation would increase unemployment, but that the 

effect would be lowest in the Nordic countries, higher in the Anglophone countries and highest in 

the continental European countries. In fact, Daveri & Tabellini (2000) had a very hard time 

establishing any statistical significance for the relationship between labor taxation and 

unemployment in the Nordic countries, similar to the experience in this thesis.

It is interesting to note that, according to Calmfors (2013), the labor markets in the Nordic countries

changed substantially in the 1990s. This would suggest that this thesis may get a substantially 

different results than Daveri & Tabellini (2000), as the time period that they study, 1965 to 1995, 

and the time period studied in this thesis, 1998 to 2008, are before and after those changes took 

place. The results were both statistically insignificant, however.

Nickell used the log of the employment rate as the dependent variable, but found that total taxation 

would have a positive effect on the log of the unemployment rate. Again, this is similar to what this 

study found, namely that an increase in taxation would have a negative effect on employment. The 

effect of taxes on the employment rate is -0.24. The conclusion then, is that taxation in general has a

negative effect on the employment rate.

It is worth pointing out that our model found a much weaker correlation between labor taxation and 

employment growth than Dolenc & Laporšek (2010). Dolenc & Laporšek found a coefficient of 

-1.746 for the logged variable of the tax wedge, with employment growth rate in percent as the 

dependent variable.
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What does that mean? Imagine an economy with 50 percent tax wedge, 50 percent employment 

rate, and an expected employment growth rate of 1 percentage point between time period 2 and time

period 3. If that country raised its tax wedge by 1 percentage point between time period 1 and 2, 

what does the model in this thesis predict? That the employment growth rate would decrease from 1

to 0.88 percentage points. By comparison, Dolenc & Laporšek (2010) predicts that the employment 

growth rate will fall to -1.49. Our results then, are rather modest by comparison.

This disparity is perplexing, since the models used in those papers are very similar to the model 

used in this thesis, and the relatively similar data used. There could be two explications. To begin 

with, Dolenc & Laporšek (2010) does not take endogeneity into account; the independent variables 

are all in the same time periods as the dependent variable and no instrument variables are used. This

makes them vulnerable for endogenous shocks. Second, the paper does not appear to take non-

stationarity in the variables into account. Both of these flaws potentially limits the reliability of their

results.

One way to interpret the results is that the tax wedge has a relatively small impact on employment 

relative to other labor market factors, given the large differences between the country groups 

compared to the relatively small impact that the tax wedge has on employment. This is to some 

extent supported by the union bargaining model, which does not rule out the possibility that the 

unionization rate and union coordination during wage negotiations have substantially larger impact 

than labor taxation on employment.

Nickell (1997) and Elmeskov, Martin and Scarpetta (1998) concluded that labor taxation has a fairly

small impact on employment compared to union coordination during wage negotiations. Belot & 

van Ours (2004) found something similar, if union density and union coordination during wage 

negotiations combined were taken into account. 

Nickell (1997) found that the percentage of the workforce that is covered by collective agreements, 

employment protection and benefit duration has a larger – and negative – impact on employment 

than taxation. Elmeskov, Martin and Scarpetta (1998) found that employment protection, but not 

union density, has a larger – and negative – impact on employment than the tax wedge. Belot & van 

Ours (2004) found that employment protection and union density has a negative effect on 

employment and that its impact is larger than that of the tax wedge. 

Seen in that light, the results can to a certain extent be seen to be in line with the previous results 

from Nickell (1997), Elmeskov, Martin and Scarpetta (1998) and Belot & van Ours (2004). The 

labor markets in the continental European country group are, generally speaking, characterized by 
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factors that these studies have found to have a negative effect on employment. As such, the higher 

sensitivity of employment to labor taxation in these labor markets that this thesis has found verifies 

the results of the studies in question. 

 7.3 Suggested future research

I would  have liked to add more variables to the model, specifically the ones mentioned in segment 

5.3: replacement rate, employment protection, active labor market policies, co-ordination on 

employer and employee sides, extent of centralization of bargaining system, cross-industry co-

ordination with regards to bargaining between employers and employees, union density, generosity 

of unemployment benefits. 

Other problems that relates to the method used in this thesis is that the scope for the data is only 10 

years, and since labor market institutions changes slowly and it may take time for results of labor 

market reforms to be seen, this is a pretty short time period.

Yet another potential weakness, that is observed by Belot & van Ours (2004) in their paper and 

applies to this thesis as well, is the failure to take into account country specific factors such as 

European Union subsidies to Ireland or the effort to reintegrate East Germany into the West. This 

could be done in a future thesis. 

These limitations were left in place because the scope and time available for this thesis did not 

permit for them to be corrected for. Acquiring the data for many of the variables that have been left 

out would be difficult, if not impossible with the resource available. Data further back in time is not 

available for many of the variables in question, let alone for the variables that are omitted. 

Attempting to take country specific factors into account will make the model excessively 

complicated for the scope of this thesis. 

Dolenc & Laporšek (2010) measured the impact of the tax wedge for different income groups and 

different family martial status, and whether or not the employee had children. It could have been 

interesting to see what impact labor taxation would have on these in different labor markets.

Likewise, future research could ask questions about whether people with disabilities or foreign 

background are equally affected by the more negative effects that labor market institutions might 

have on employment.

Another, related, question is to ask if the labor market have an impact on the length of 

unemployment or absence from the labor force. A primary argument for a so called “flexicurity” 
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model is that it increases labor market mobility, so will a more decentralized, or a more centralized, 

labor market give different results from a moderately decentralized labor market?
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