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Abstrakt 

Tato bakalářská práce se zabývá studiem vztahu mezi výší daně z příjmu fyzických osob a 

mírou nezaměstnanosti. Jejím cílem je analyzovat tento vztah jak v teoretické rovině, tak i 

v rovině empirické. Odvozený model zahrnuje v teoretické části kromě mezní daně z příjmu 

fyzických osob ještě další dvě veličiny: podíl dávek v nezaměstnanosti na dané mzdě (tzv. 

replacement rate) a mezeru ve výstupu (output gap). Tento model a modely z něj odvozené 

byly testovány na panelových datech z vybraných 22 států, ve většině členů Evropské Unie. 

Alternativně byly všechny modely otestovány také na vzorku 20 států (vyjma Slovenské 

republiky a Polska). Jak teoretická tak i empirická část této práce ověřila, že vztah mezi mírou 

zdanění a mírou nezaměstnanosti je pozitivní a signifikantní. Vliv mezery ve výstupu na míru 

nezaměstnanosti byl taktéž signifikantní, ale na rozdíl od vlivu mezní výše daní z příjmu byl 

negativní. Vliv podílu dávek v nezaměstnanosti byl také záporný, nicméně při hlubší analýze 

bylo zjištěno, že tato veličina nemá vliv na míru nezaměstnanosti a jedná se spíše o opačnou 

kauzalitu. Výsledky práce jsou tedy v souladu s predikcí modelu i standardní ekonomické 

teorie. 
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Abstract 

This bachelor thesis deals with the relation between personal income tax rate and the rate of 

unemployment. The objective is to analyse this relation using both theoretical and empirical 

methods. We derive a model that apart from marginal tax rate includes also two other 

variables, namely the replacement rate and output gap. This model and its variations are tested 

using panel data of 22 countries, most of them being members of the European Union. 

Alternatively, all models were tested using a sample of only 20 countries, in which the Slovak 

Republic and Poland were excluded. Both theoretical and empirical parts of this paper show 

that the relation between the marginal tax rate and the rate of unemployment is positive and 

significant. The impact of output gap on the rate of unemployment is found to be negative and 

also significant. The effect of the replacement rate is revealed to be negative. Furthermore, 

while studying this variable in detail we find out that it does not influence the rate of 

unemployment since there is a rather opposite causality. The results of this paper are in 

accordance with both the predictions of our model and standard economic theory. 
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1 Introduction 
 

As high unemployment has become persistent in many European countries including also 

the new EU member states, the main aim of this bachelor thesis is to explore precisely the 

relationship between the unemployment mates and the personal income tax. Our 

hypothesis is that high income taxes discourage from (legal) labour market and contribute 

to unemployment. This hypothesis is studied both, theoretically and empirically on the 

dataset of 22 European countries. There are several papers which tackle the similar theme 

but they consider the unemployment in broader framework, contrary to them we 

concentrate ourselves exclusively on the relationship between these two variables and we 

use rather recent data to test derived models on them. 

 

This paper consists of four main parts. After the introduction in the very first part follows 

the section dedicated to the theoretical background. In this section we firstly provide some 

comments on important papers dealing with the topic of personal income tax and the 

unemployment. Later on we add theoretical subsections considering both personal income 

taxation and the unemployment. In the last part of this section we derive a model which is 

tested in the econometrical part. This model is derived from the microeconomic principle 

of utility maximization within the labour- leisure framework. 

 

Second chapter provides some notes on the dataset extended by employing statistics for 

particular variables. Moreover this section involves also the examination of the impact of 

separate variables on the rate of unemployment as the dataset was divided into four parts. 

 

In the third part is the attention paid to econometrical analysis of several models. The 

models used different explanatory variables in order to receive different estimates. We 

obtained estimates of elasticities of given variables when considering the unemployment 

rate as well as current estimates and standardized regression coefficients.  These models 

were tested on two datasets. The first one included the whole dataset while in the second 

one there were all countries except the Slovak Republic and Poland. The reason for doing 

so was that were considered to be outliers and thus they were withdrawn. 

 

Fourth chapter offers the conclusion comments on received results obtained in this paper 

and compares the results from both theoretical and empirical parts of this bachelor thesis. 



 9 

 

In addition to these four main parts we add also the overview of literature used when 

writing this paper and the last section involves the appendixes. 
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2 Theoretical Background 
 

In this section we would like firstly to comment some interesting papers that we find 

necessary to be able to get an overview of current level of knowledge in this field of 

economics. Secondly we will add some theoretical insight in the problem of the personal 

income tax and the unemployment as they are the most important variables involved in 

my model described in the third part of this section. The aim of this insight is not to 

provide exhaustive summary of the whole theory considering these two themes which are 

discussed a lot not only in recent year, but main objective is to point out some important 

and interesting parts of the theory that are related to my bachelor thesis.    

 

2.1 Overview of the literature 

 

Many studies dealing with the relationship between personal income tax and 

unemployment have been written in recent years. In this subsection we would like to 

introduce some of them providing general overview of their research and pointing out 

several interesting points that could be helpful for us when analysing given relationship. 

 

One of the most interesting papers was published by Daveri and Tabellini in 2000. They 

focused on a dataset of 14 OECD countries which were divided into three groups 

according to wage-setting institutions. In the first group there were countries from the 

European continent and Australia; in the second one were Scandinavian countries and the 

last group involved countries of Anglo-Saxon world plus Japan. Their study contained 

five-year average data in order to avoid the problems with business cycle. Firstly they 

tested whether the coefficient is the same for all countries but this hypothesis was rejected. 

They found out that there is a strong positive correlation between taxes levied on labour 

and the rate of unemployment in countries of continental Europe. The highest correlation 

was observed in France (0.99) and similar results were also found in Italy and Australia 

(both 0.98). Quite surprisingly, the lowest rate was obtained in Norway (0.38). When we 

consider the relationship between the unemployment benefit and the unemployment rate, 

the correlation coefficient was positive in all countries except for Japan (where the 

coefficient happened to be strongly negative (-0.88)). They also extended their study to 

tackle with the problem of economic growth. The results were quite intuitive - the 
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introduction of higher labour taxes was accompanied by slowdown in an economic 

performance which increased the level of unemployment. The most important result of 

their study is that “as predicted, higher labour taxes are significantly associated with 

higher unemployment in continental Europe, but much less elsewhere” (Daveri, F. , 

Tabellini, G. (2000); Unemployment, growth and taxation in industrial countries; 

Economic Policy, Vol. 15, Issue 30, pp 72). To sum up their method, they used several 

econometrical approaches (OLS, GLS or 2SLS all with country specific constant or not), 

to find out how to estimate the regression coefficients associated with labour taxes. The 

results have shown that for continental Europe the value of these coefficients lie between 

(0.3) and (0.5) and thus the impact of personal income tax on the rate of unemployment 

was always positive1. Comparably positive, but weaker, correlation was observed also in 

the case of Anglo-Saxon and Scandinavian countries. 

 

Another empirical paper was written by Bernhard Heitger in Cato Journal (2002). He 

studied not only the relationship between the income tax and the unemployment but also 

other characteristics of labour market (namely employment protection, union density, 

benefit replacement rate or employer coordination and so on) in order to evaluate this 

relationship properly. He examined the impacts of all variables on total unemployment as 

well as on long-term and short-term one (with the duration under one year). Heitger 

worked with a dataset used by Stephen Nickell in year 1997. In this dataset there were 

data about OECD countries in two time periods - the first one is 1983 - 88, while the 

second one is 1989 - 1994. In both periods, Spain was significantly dominating as a 

country with the highest rate when considering the total rate of unemployment, while 

Switzerland experienced the lowest rate (in the second period it was accompanied by 

Japan). Another interesting point is that according to this dataset, the total unemployment 

consists mainly of short-term unemployment especially in the case of non-European 

countries. In his regression analysis he found out that also the generosity of the social 

system has a positive and significant impact on the level of total unemployment. There are 

two facts supporting his statement. Firstly, with the generous system the unemployed 

person could be more selective whether it is worth working for her or not. On the other 

hand, if being employed the replacement rate is an incentive not to work. To be able to 

compare the impact of given explanatory variables precisely, he had to calculate 

                                                 
1 Morever this variable appeared to be significant in all models except for one model dedicated to Nordic 
countries. 
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standardized regression coefficients. After doing so, he found out that at 5 percent level of 

significance, the significant variables with an impact on the level of unemployment are 

not only total tax share and replacement rate (both with positive impact) as expected, but 

also active labour market policies, employer’s coordination (both with negative impact) 

and union density (with positive impact). The same variables with the same signs 

influence short-term unemployment and except for replacement rate and union density 

they also affect long-term unemployment. He concluded that ”the total tax rate turned out 

to be a significant and important determinant of the total, short-term and long-term 

unemployment” (Heitger, B. (2002); The Impact of Taxation in OECD countries; The 

Cato Journal, Vol. 22, No. 2, pp 348). Finally he found out that the taxation is an 

exogenous variable in case of total and short-term unemployment, while in case of long-

term unemployment it is to be considered as an endogenous one.  

 

Another paper was written by J. E. Stiglitz in 1999. This paper is more theoretical than 

empirical. He focused on the dynamics of unemployment with regards to taxation and 

public policy. This was studied in the competitive market theory framework. He suggested 

that in a competitive market will certain change in wages, due to introduction of income 

tax, cause a change in labour supply. The consequences could be seen on an employment 

and the real wage, but (by definition) there will be no unemployment because of market 

clearing mechanism2. The introduction of tax will lead either to a lower wage or to a 

decrease in employment. On the other hand, as Stiglitz argued, the benefit program is 

linked with increase in wage3 and decrease in employment. The overall effect of these 

public policies is thus „an unambiguous lowering of employment, with ambiguous effect 

on wages“(Stiglitz, J. E. (1999); Taxation, Public Policy, and Dynamics of 

Unemployment; International Tax and Public Finance, Vol. 6, pp 241). When he 

examined the impact of social benefit insurance on the unemployment, he pointed out that 

it depends on the difference between discounted contributions and discounted benefits - 

this affects the life-time wealth which is to be maximized. On his dataset he showed that 

under certain assumptions, the overall intergeneration effect is zero - the income effect is 

estimated as very weak; while considering intrageneration effect he found income effect 

to be slightly negative for high-earning people. This is offset by positive effect on those 

                                                 
2 Only if there is some kind of market rigidity such like a minimum wage, the unemployment could turn out. 
3 A worker will experience an increase in his overall life-time wealth and thus he will shift his labour supply 
curve to the left. This will increase wage under given labour demand. 
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with low income. He extended his study to tackle with hiring and firing costs and other 

policy interventions. Stiglitz concluded that in the competitive market framework most 

policies have no effect on unemployment. 

 

 A theoretical paper was also written by Martin Feldstein (2008). He studied revenues, 

economic efficiency and short-run macroeconomic consequences of tax changes in the 

case of USA. He mentioned that the elasticity of taxable income according to the net-of-

tax rate4 should be estimated as equal to (0.5) in the case of the middle and upper 

taxpayers. Feldstein also tackle with the problem that the Treasury and the Joint Tax 

Committee estimate that a change in taxes does not affect GDP which would lower the 

importance of change in labour supply. On two examples he showed, how taxes influence 

the individual behaviour. On his dataset he pointed out that the increase in tax rate would 

bring additional ($7.5) billion if there would be no behavioural response5. But as the 

response of workers was to reduce taxable income, the additional revenues would be only 

($4.6) billion ((57 %) of the static revenue estimate). He argued that the results would be 

more dramatic if there would be other than proportional tax change. Feldstein concluded 

that the income tax not only reduces all aspects of labour supply, but it also changes 

workers´ consumption habits. 

 

Andersen and Rasmussen wrote a theoretically based paper in 1997. This paper focused 

on the way how taxation influences effort and unemployment. This being studied from 

both household’s and firm’s point of view. These authors also studied the tax progression 

and tax reforms. Andresen and Rasmussen came up with the conclusion that the level of 

worker’s effort, unemployment and also the level of wages generally depend on certain 

characteristics of the tax system. When considering tax progression, they pointed out that 

there is a positive relationship between the progression of given tax system and the 

unemployment rate of high effort workers. 

 

Edward C. Prescott (2006) wrote an interesting comment on paper “Do Taxes Explain 

European Unemployment?” published by Ljungqvist and Sargent at NBER Macro Annual 

Meeting in 2006. Prescott assumed interest rate to be equal zero, lifetime normalized to 

one and balanced government budget. All agents in the society are treated as identical. He 

                                                 
4 He defined the net-of-tax rate as one minus the marginal tax rate  
5 Feldstein called this „static estimate“ 
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came up with a model of consequences of tax systems for unemployment. In this model, 

the equilibrium employment is among others the decreasing function of taxes on labour 

income. Firstly the model was solved with no unemployment benefits6. This resulted in 

quite a huge difference between the U.S. (0.60) and Europe (0.39) equilibrium value of 

employment. Later on he added an unemployment benefits and the model was estimated 

in two ways. The first one included the social security contributions as a part of tax on 

labour (as proposed by Ljungqvist and Sargent). The second one does not7 (this was the 

system revised by Prescott). Both systems took into account the same tax on consumption 

while different tax on labour and deliver different results in equilibrium values ((0.60) in 

case of Ljungqvist and Sargent system and (0.39) under Prescott revised system being 

more closed to German and French values observable in reality). He argued that the 

differences in labour supply between Western Europe and other developed countries are 

caused by differences in tax systems. Prescott mentioned empirical evidence and added 

other evidence that cutting tax rates increases labour supply. This was observable for 

example in U.S. in 1986 when the Tax Reform Act was introduced as well as in Spain 

where similar tax reform was made in 1998. 

 

Rogerson (2007) worked with the example of the U.S., Continental Europe8 and 

Scandinavia9 and suggested that not the level of tax rates, which seems to be without any 

significant importance when considering economies of Scandinavia and Continental 

Europe, but the way how tax revenues are spent is an important factor influencing the 

number of hours worked. Differences in these ways are reasons why we do not observe as 

high unemployment in Scandinavia as there should be according to the level of taxation 

present at these countries. Rogerson examined the decline in employment with focus on 

different sectors and pointed out that the differences in total employment are mostly 

caused by the differences in employment in the service sector. As he argued, the gap in 

hours worked in Continental Europe in comparison with Scandinavia is caused almost 

entirely by lower employment in a service sector. He also came up with a theoretical 

model based on usually used labour - leisure framework and effective marginal tax rate on 

                                                 
6 Tax systems considered are U.S. and Europe tax systems, both used in Prescott (2005) 
7 This second way was suggested by Prescott as he argued that „in Europe an important part of social 
security contributions are forced savings“ (Prescott, E. C. (2006); Comments on „Do Taxes Explain 
European Unemployment?“; [online]. 2006 [cit. 10.11.2007]. Retrieved from WWW: 
<http://www.nber.org/books/macro21/prescott8-16-06comments.pdf>) 
8 As a Continental Europe Rogerson considered Belgium, France, Germany and Italy 
9 To this group of countries belongs except from Finland, Norway and Sweden also Denmark  
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labour income10. Moreover he noted that despite effective tax being higher in 

Scandinavian countries in comparison with Continental Europe, the aggregate hours of 

work are higher in case of Scandinavia. This brought Rogerson to an idea that there has to 

be another important factor influencing this number - and this factor revealed to be the 

way how government spending is provided. Further on he explored four different ways 

how governments spent their revenues in terms of affecting the hours of work and found 

out that “different choices regarding government spending lead to different elasticities of 

hours of work with regard to tax rates” (Rogerson, R. (2007); Taxation and Market Work: 

Is Scandinavia an Outlier?; NBER working paper No. 12890, Cambridge, pp 27). 

 

Slemrod (1998) extended studied theme by a theoretically based paper dealing with the 

behavioural response to taxation. He started with a generally used labour - leisure model 

and later on he extended this model. He argued that “taxes are not levied on the income 

from labor, but rather on the reported income from labor, or on the income determined by 

auditors” (Slemrod, J. (1998); A General Model of the Behavioral Response to Taxation; 

NBER working paper No. 6582, Cambridge pp 2). This is the reason why in a generally 

used labour - leisure response framework should be also add the possibility to make an 

effort in order to avoid taxes. First of all, he constructed standard model of labour - leisure 

response based on utility maximization and this model was lately extended to a “general” 

model where the representative agents were allowed to change both their labour supply 

and the avoidance effort11. He assumed that there are certain costs linked to tax avoidance 

and these costs are increasing at margin. On the other hand, tax avoidance effort has likely 

diminishing returns and thus in equilibrium this effort should be increased up to the level 

where the marginal costs of tax avoidance are equal to marginal returns. The first-order 

condition prompts that in optimum, the tax avoidance is proportional to a tax rate. He 

concluded that the behavioural response (which could be separated to income and 

substitution effect) to taxation depends not only on the preferences of the representative 

agent but also on the avoidance technology. 

 

Davis and Henrekson (2004) tackled with the problem of the impact of tax effect on work 

activity and shadow economy. Moreover they came up with the conditions that should be 

                                                 
10 Effective margninal tax rate on labour income is defined as 1- (1- τl)/(1- τc), where τl is a marginal tax 
rate on labour and τc is a marginal tax rate on consumption (see Rogerson (2007))  
11 Slemrod pointed out that in case of individuals, whose only income is a wage received from employer, the 
possibility for tax avoidance is rather small since most of tax receipts are withheld by employer. 
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met so as to the cross-country OLS regression model would be able to predict unbiased 

estimates considering the effects of taxes. They suggested that the taxes on labour 

influence the behaviour of the representative agents by encouraging them to “substitute 

away from the legal market sector in favour of untaxed activities” (Davis, S. J., 

Henrekson, M. (2004); Tax Effects on Work Activity, Industry Mix and Shadow 

Economy Size: Evidence from Rich- Country Comparison; NBER working paper No. 

10509, Cambridge pp 1). Under the term untaxed activities they understood not only 

leisure, but also a participation in a shadow economy. To be able to answer the question, 

how big this substitution is, they studied the differences in the level of employment, hours 

worked and other indicators. In their dataset there were 19 countries, all members of 

OECD. From data about these countries they made up six different samples. They found 

out that countries with relatively higher tax burden on labour income have also relatively 

higher expenditures for social security and unemployment benefits and also for other 

insurance or assistance policies which are likely to discourage representative agents from 

working. Davis and Henrekson concluded their paper by saying that their “evidence 

supports the view that tax rate differences among rich countries are a major reason for 

large international differences in market work time.” (Davis, S. J., Henrekson, M. (2004); 

Tax Effects on Work Activity, Industry Mix and Shadow Economy Size: Evidence from 

Rich- Country Comparison; NBER working paper No. 10509, Cambridge pp 39).  

 

Ohanian, Raffo and Rogerson (2006) studied a sample of 21 OECD countries over the 

period 1956 - 2004. They started by presenting some important features about the data of 

hours worked in countries involved in their dataset. This was accompanied by the usage of 

a neoclassical one-sector growth model which enabled them to create a benchmark model. 

This model was later on extended by considering distorting taxes. When they elaborated 

the role of taxes12, they stressed out that the model with tax distortions “is able to account 

for virtually all of the average reduction” in hours worked across countries included in the 

dataset (Ohanian, L., Raffo, A., Rogerson, R. (2006); Long-Term Changes in Labour 

Supply and Taxes: Evidence from OECD Countries, 1956- 2004; NBER working paper 

No. 12786, Cambridge pp 31). They made a conclusion that the variable tax rate was 

estimated as a highly correlated with the hours worked when using this simple statistic 

                                                 
12 They assumed personal income taxes levied to be proportional 
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method and moreover when their original model was extended by taxes, it was much 

better able to explain the decrease in hours in given countries. 

 

2.1.1 Summary of the literature 

 

Papers mentioned above, based on both theory and empirics, have proved that there is a 

certain relationship between personal income tax and unemployment. This relationship is 

according to their studies strictly positive as taxes discourage representative agents from 

working at a (legal) market. As far as personal income tax is concerned, it is able to 

explain the differences not only in the rate of unemployment but also the differences in 

hours worked. But there is an exception that could be seen when studying Scandinavia in 

more detail - although the tax burden there is higher in comparison with European 

continent, the unemployment rates observed are not as high as they “should be”. This rises 

the possible question discussed precisely in Rogerson (2007) of whether also the way how 

the tax revenues are spend by the government influences the number of hours worked and 

thus also the rate of unemployment.   

 

2.2 The personal income tax 

 

The first personal income tax system in modern world was introduced in Britain at the end 

of 18th century13. This tax was levied by the Prime Minister and the Chancellor of the 

Exchequer William Pitt the Younger in year 1798 and came into force a year later. The tax 

rate was set to 10 % of income above 60 pounds. Pitt the Younger needed to gain a certain 

level of government resources in order to provide defence against Napoleon. Although 

since those days the taxation has changed a lot, the idea behind it has remained almost the 

same. 

 

The Personal income tax (PIT hereafter) is a kind of so called direct taxes. Although there 

are also countries with no PIT (like Qatar, United Arab Emirates and so on) it is common 

to find a PIT system in most countries all over the world. Taxes are introduced mainly 

                                                 
13 Source: HM Revenue & Customs : A tax to beat Napoleon [online]. 2006 [cit. 2008-04-14]. Retrieved 
from WWW: <http://www.hmrc.gov.uk/history/taxhis1.htm>. 
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because of two reasons. The first one is the income redistribution - the motivation for this 

is that people differ in their ability to earn certain amount of money. The second reason is 

linked with public expenditures and public sector - the revenues are used by the 

government in order to be able to spend certain amount of money on given policies such 

as labour market policies, to run a relevant pension system or this revenues are used to 

finance stabilization policies to soften the impact of the business cycle due to increase in 

government expenditure and thus increase aggregate demand (fiscal expansion), and so 

on. Moreover under the Keynesian approach to the economy the taxes are considered as 

an inbuilt stabilizer of the economy in itself. Another reason explaining why taxes are 

levied is that the government has to provide public good at a sufficiently high level as well 

as to correct the impact of externalities.  

 

There are many ways, how the PIT could be set. The most often used systems are 

proportional (linear) system14 and progressive system. In fact there is another theoretical 

concept that could be possibly used. This concept is called lump-sum tax (this system is 

sometimes also called the head tax or even a poll tax) but this is not used in the reality. 

Each system could be evaluated from different points of view. Two main aspects are 

efficiency and “fairness”. The concept of fairness is hard to handle for the economy as a 

positive science. The mainly used point of view is to judge the tax system by exploring the 

dead weight loss15 (DWL). This concept measures the effect of taxation on economic 

efficiency. How the DWL could be measured is shown in our example. 

 

From the economic efficiency point of view, the best system of taxation that could be 

provided is a lump-sum tax. If this tax system was chosen, the representative agents would 

have to pay a certain fix amount, no matter how high their income is. As it is defined like 

this, there is no DWL and thus no loss in efficiency16. There is no distortion because there 

is no substitution effect - there is just income effect17. On the other hand, the highest 

distortion of the efficiency could be found under the progressive tax system as there is the 

highest substitution effect. Under this tax scheme the higher your income is, the more 

                                                 
14 This is also known as a flat tax. This concept is used e.g. in Estonia or the Slovak Republic these days. 
15 Other points of view mostly considered not only in case of optimal taxation are administrative simplicity, 
political responsibility and flexibility.   
16 Although this system seems to be the best one when considering the DWL, it is not used because of the 
conflict with the other requirements on the optimal tax system- especially with concept of equity or fairness. 
17 The reason why it is so that if the lump- sum tax is introduced, there is no possibility for the representative 
agent to change her tax liability by substitution in favor of untaxes activities.  
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taxed you are not only in absolute terms but also in percentage of your reported income. 

This system is based on income brackets with the same tax within. Progressive tax scheme 

for personal income is the mostly used scheme these days18. The proportional (or linear or 

flat) tax scheme lies somewhere between these two extremes. This system embodies 

certain level of DWL but this is not as high as in the case of progressive tax on labour 

income. The impact of this tax on the labour supply will be elaborated later on. 

 

To answer the question how taxes influence the economic behaviour we could consider 

taxes in general. Each system of taxes has an observable impact on the behaviour of 

representative agents. This is caused by the fact that taxes change the relative prices in the 

market. For example in case if we would take into account the personal income tax we 

could see that the original price of the leisure is w, where w represents the market wage. 

After taxes on labour income are introduced, the price of the leisure will change into (1-

t)*w and thus leisure will become relatively cheaper in comparison with the previous 

situation where there were no taxes. This is mostly demonstrated in a model considering 

the labour-leisure framework where the representative agent accepts market wage and his 

or her income is lowered by the income tax levied by the government and their 

behavioural response to this taxation could be observe as a change in hours worked. This 

response could be seen in Figure 1 where the original budget constraint (BC from now on) 

is the continuous line and then the proportional tax of value t was introduced. This 

changed the BC of the representative agent to the dashed line. In case when instead of 

proportional tax there would be a lump-sum tax the representative agent would have to 

face a BC depicted as a dash-and-dot line in Figure 1. The dotted line stands for the 

indifference curves. 

 

 

 

 

 

 

 

 

                                                 
18 When considering countries involved in our dataset introduced below, 20 out of 22 countries have a 
progressive personal income tax system (see Apendix) 
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Figure 1: The impact of proportional income tax on hours worked in the labour-leisure framework 
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In Figure 1 we can see that the original choice of consumption and leisure was (l0; C0). 

The overall impact of taxation on the labour supply could be divided into two effects19. 

The first one (the difference between l0 and l´) is called income effect. This effect causes 

that the representative agent is poorer due to income tax and this forces him to increase his 

work effort - to work more. On the other hand there is also a substitution effect (the 

difference between l´ and l*) which obviously decreases the amount of hours worked. The 

substitution effect stems from a fact that in the market there are also activities that are not 

subject to taxation or they are taxed by different tax rates. Thus the introduction of a tax 

rate is, as mentioned above, accompanied by a change in relative prices within the market 

and the representative agent will behave more in favour of untaxed activities or in favour 

of those activities with lower tax rates. In the labour-leisure framework it means that as 

leisure becomes relatively cheaper in comparison with consumption and as both 

commodities are considered to be normal goods and moreover under certain budget 

constraint, the representative agent will, according to microeconomic principle of utility 

maximization, demand less consumption and more leisure (and thus they will supply less 

hours of labour). So it is evident that the impact of income effect on the labour supply has 

an opposite sign than the impact of substitution effect when considering hours worked 

                                                 
19 Algebraically this could be done by employing the Slutsky equation. 
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while when consumption is taken into account, the signs of these two effects are the same 

- both effects provide a decrease of the level of consumption. 

 

The DWL or the loss in efficiency due to the tax system could be computed as a 

difference between the black line and the green line. Thus we can see that the more hours 

the representative agent will decide to work, the higher the DWL could be measured. 

Even in a case where the two above discussed effects would fully offset each other, there 

would be a DWL because of the presence of substitution effect. The general rule is that 

the higher the substitution effect, the higher the loss in efficiency. 

 

The impact of taxation on wages in general depends on the elasticity of labour supply. If 

the labour supply is perfectly inelastic, the workers will bear the whole burden of the tax 

rate while in case that the labour supply will be perfectly elastic, the introduction of 

income tax will end in corresponding increase in wages and thus the whole tax burden will 

be beard by employers.   

 

2.2.1 The optimal personal income tax 

 

The discussion about how the optimal income tax should be provided takes places not 

only among the economists but among the politicians as well. This concept should have 

met, besides the conditions mentioned above, also the condition of minimizing the loss of 

economic efficiency.  

 

For example Kaplow (2006) has suggested that „if taxes could instead20 depend on 

individuals´ abilities, w, individualized lump-sum taxes would be feasible and 

redistribution could be accomplished without distorting labour supply“(Kaplow, L. 

(2006); Taxation; NBER Working paper No.12061, Cambridge pp 9). This ability is 

contrary to individual’s income unobservable. Kaplow (2006) has come up with linear as 

well as non-linear and two-bracket optimal income tax.  

 

The way how the optimal income tax is derived will be shown on the concept of optimal 

linear income tax used by Kaplow (2006). His concept is based on the idea of maximizing 

                                                 
20 Instead of the individual´s  income. 
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the social welfare function (SWF) that is defined as a functional of individualistic welfare 

functions. Kaplow works with the tax-transfer function (T (wl)) which in the case of linear 

income tax yields the following form: 

 

T(wl) = twl – g.          (1.1) 

 

In this expression t represents the marginal tax rate levied on labour income and g stands 

for uniform per capita grant. The presence of this grant could be according to Kaplow 

(2006) interpreted as a transfer programme having a value of g. The role of the 

government is to maximize the SWF over the t and g in order to provide optimal linear 

income tax. Kaplow derived that the optimal linear income tax should be derived from the 

following expression21: 

 

cov( ( ), ( ))

1 ( ) ( ) ( )

t w y w

t y w w f w dw

α
= −

− ε∫
        (1.2) 

 

In equation (1.2) the term y(w) represents the income earned by individuals of ability w, 

ε(w) is the compensated elasticity of labour, α(w) is the net social marginal valuation of 

income and f(w) stands for the distribution function of earning ability w22. The net social 

marginal valuation of income measures how much the additional income contributes to 

social welfare and takes into account also the income effect caused by this increase in 

income and thus decrease of government tax revenues. The denominator on the right side 

works with elasticity weighted by average income.  

 

The intuition behind this optimal income tax expression is that the higher (in magnitude) 

the difference between the income of a worker of ability w and the net social marginal 

valuation of this income evaluated in given currency, the higher the demand for 

redistribution and thus higher demand for higher taxes23. Moreover the higher the 

compensated elasticity of labour supply, the lower the optimal tax rate on labour income. 

The elasticity depends on the received wage and in general the higher the wage, the lower 

                                                 
21 See Kaplow (2006) 
22 For more detailed explanaiton of these variables see Kaplow (2006) pp 12 
23 According to Kaplow (2006) this covariance will rise with the standard deviations of α and y. As he 
sumed up, the covariance will rise with more egalitarian social preferences, greater individual aversion to 
risk and with higher income inequality. 
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the tax rate preferred as high-earning representative agents are supposed to be more 

elastic.  

 

Further on as Kaplow (2006) pointed out “the other terms24 in the integrand indicate that, 

ceteris paribus, the labour supply elasticity matters more with regard to high-income 

individuals and at ability where there are more individuals (typically the middle of the 

income distribution) because of the greater sacrifice in revenue” (Kaplow, L. (2006); 

Taxation; NBER Working paper No.12061, Cambridge pp 12) 

 

In simulations providing the possible estimates of the optimal linear income tax, the 

variable compensated elasticity of labour effort is supposed to be constant. For example 

Stern (1976) found out that for him preferred parameters25, the optimal tax rate should be 

(54 %) and lump-sum grant should be equal to (34 %) of the average income. 

 

In case if we would like to consider two-bracket optimal taxation or nonlinear optimal 

taxation Kaplow (2006) follows similar way when he derives the optimal tax schemes26.  

 
 

To sum up this section dedicated to the theory of personal income tax and optimal income 

tax, the introduction of the personal income tax27 will always end up in lower 

consumption while effect on optimal hours worked is ambiguous. It depends on whether 

the income effect will outweigh the substitution one or vice versa28. The overall effect will 

thus depend also on certain indifferent curve of the representative agent - especially on its 

slope. 

 
When we consider the optimal personal income tax we can conclude that the optimal tax 

is rather a problem for politicians not the economists. There are (though a little bit 

different approaches) several concepts how the optimal taxation should be set. The last 

                                                 
24 Under the term other term he means other than compensated elasticity of labour supply. 
25 See Stern (1976) pp 152 
26 See Kaplow (2006) pp 13- 18 
27 As we suppose labour supply to be inelastic. 
28 The offsetting of these two effects could be shown as a backward-bending labour supply curve. On this 
curve we can see that in case if the income effect outweighs the substitution one the increase in net wage 
would decrease the hours worked and vice versa. The opposite is true for the case when the substitution 
effect outweights the income one. The reason for this is that as leisure becomes relatively scarce, the 
representative agent is not in favour of substituting leisure by consumption and in case of increase in her net 
wage she will work less (and enjoy more leisure).   
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problem to be solved is to set an optimal parameters in optimal income tax equation 

provided e.g. by Kaplow (2006). The problem arise when we realize that the utility 

functions are not observable when considering the individuals and thus when these 

utilities should be aggregate in social welfare function, this could be done only by 

estimating given parameters. Also the setting of net social marginal valuation of income is 

subject to disputation and at the end the political decision should be made.  

 

2.3 The unemployment 

 

The rate of unemployment is one of the core indicators of the state of health of the 

economy. This is the reason why it is being monitored by many international 

organisations such as European Union (EU from now on), Organisation for Economic Co-

operation and Development (OECD hereafter), International Labour Organisation (ILO 

from now on) or EUROSTAT, from many different points of view. The rates of 

unemployment differ significantly depending not only on countries selected and on time at 

which this indicator is measured but also on a social group which is in the core of your 

interest. There are several suggestions among the economists why it is so. For example 

Nickell (1997) pointed out that in Europe the unemployment rate is substantially higher in 

comparison with the United States because there is a significant difference in the labour 

market. While the labour market in U.S. is flexible and dynamic, the labour market in 

Europe is not flexible but it is bound by much rigidity. Thus labour market rigidity could 

be considered as a cause influencing the rate of unemployment. 

 

When considering the unemployment rates, the question of definition of the 

unemployment has to be raised. The definitions used by particular institutions could be 

slightly different. Also the definitions used by certain countries could vary. According to 

ILO definition, as an unemployed is considered a person who was without work during 

the reference period, was currently available for the work and she was actively seeking for 

some work29. This is the definition of an unemployed person we work with. Then the 

unemployment rate is the fraction of unemployed people of age 15 and more, over the 

active population belonging to this group.  

                                                 
29 Source: Unemployment [online]. 2004 [cit. 2008-05-11]. Retrieved from WWW: 
<http://laborsta.ilo.org/applv8/data/c3e.html>. 
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The unemployment is considered to consist of three parts. The first one is frictional 

unemployment. Into this group belong those who are without job because they terminate 

the employment (this is also called the search unemployment). This group also consists of 

people who belong to the labour force for the very first time or those who are working 

again after a period of an unemployment (this is sometimes called the wait unemployment 

which is bound up with reservation wage mentioned below). 

 

The second part of the unemployment is structural unemployment. It is caused by a fact 

that within the given area, there is a mismatch between the professions of those being 

unemployed and the jobs that are available for them.  

 

These two parts (the frictional and the structural unemployment) together are called the 

natural rate of unemployment. 

 

The last part of the unemployment is the cyclical unemployment which is defined as a 

difference between the actual rate of unemployment and the natural one. This kind of 

unemployment is typically influenced by the business cycle. Thus the cyclical 

unemployment accounts for most of the variance of the measured rates of unemployment. 

 

There are two significant theoretical attitudes to unemployment depending on whether you 

support the classical or Keynesian theory of economy. Under the economic theory 

supported by the advocates of the classical approach to the economy, there is no 

involuntary rate of unemployment. This is caused by a simple fact that in the competitive 

market framework, where the markets are clearing by setting a market price, also the 

labour market is clearing via market wage. Thus there is no involuntary unemployment as 

the agents could decide whether it is worth working for them at given conditions 

(especially the market wage) or not. The only kind of unemployment they take into 

account is the frictional unemployment. On the other hand, the Keynesian view of world 

is based on idea that the markets are not clearing immediately30 and thus in case, when the 

market wage is set above its equilibrium level, there is also involuntary unemployment. 

This situation is drawn in Figure 2.  

 

                                                 
30 Their main argument is that the market could be cleared in the long-term but is the short-run this is not 
possible because of the market rigidities and the long-term character of certain contracts.   
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Figure 2: The origins of the involuntary unemployment 
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Moreover, as it is illustrated in Figure 2, there are two main sources of unemployment. 

The first one is determined by the workers - they decide whether to work or not at given 

wage, while the second determination is done by the firms´ decision - whether it is worth 

employing another worker or not. Thus the wage paid by the employer to the employee 

seems to be a significant variable within the labour market.  

 

There is a certain wage that is important and this wage is called the reservation wage. This 

wage is defined as the lowest wage at which given representative agent will decide to 

work. The level of it is naturally individual. 
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account. The first one is that in reality this rate is unobservable and thus it is only subject 

to empirical estimates and the second one is that this rate differs through time. For 

example Staige, Stock and Watson (1996) provide several possibilities how NAIRU 

should be estimated31. 

 

There are many empirically tested models of the relationships between unemployment and 

other important macroeconomic indicators. One of the most common relationships is 

known as the Phillips Curve. This curve shows the relationship between the 

unemployment rate and inflation32. From the disposition of this bachelor thesis, we can 

find another interesting empirically proven economic “law”. This law is called Okun´s law 

with respect to Arthur Okun who has proved that there is an empirical relationship 

between the rate of unemployment and the output of the economy. The Okun´s law 

suggests that the unemployment rate would increase if there would be a lower GDP 

growth than the certain level that is unique for each individual economy and thus the 

business cycle has a certain impact on the rate of unemployment. 

 

When wondering about the rate of unemployment we should take into account the 

possible causes that are mostly covered under the term labour market rigidities. One of the 

most discussed market rigidities is wage rigidity. The main cause of the unemployment 

rate problem is that the wages are not fully flexible - especially downwards. Thus the 

employer has mostly only one possibility - to give a sack to a worker. This problem is also 

caused by the presence of the labour unions33. Another rigidity with similar impact on 

labour market as a wage rigidity is minimum wage. While the majority of workers are 

better off with introduction of minimum wage, those who would like to work even for a 

lower wage are worse off as they are not allowed to work (legally). 

 

In order to correct the rate of unemployment the government usually tries to provide 

stabilization policy. For example a fiscal expansion is used to stimulate the aggregate 

demand. This is the receipt with the full support of the advocates of Keynesian approach 

                                                 
31 These proposals are estimating NAIRU according to Phillips relation, do estimates based on previous 
unemployment rates or those based on theories of labour market.  See Staige, Stock and Watson (1996) 
32 The Phillips Curve suggests that there is always a trade-off between the rate of unemployment and 
inflation. According to this empirically proved relatioship, if the government decides to fight the 
unemployment this could by done only by admiting higher inflation.  
33 The majority of workers will be better off with the layoff policy of the firm and thus the labour union will 
suppost this wage rigidity. 
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as they suggest that the core of recession is hidden in insufficiently low aggregate 

demand. On the other hand the monetarists refuse to believe this concept is working. They 

believe in the power of monetary policy which could, through relevant interest rates, 

influence the investments and thus have an impact on the rate of unemployment. 

 

Overall it is necessary to point out that there are both differences in the rates of 

unemployment and also in the suggestions of what are the reasons for certain levels of 

unemployment. The causes mostly mentioned in the literature belong to the labour market 

rigidities and the tax system. The latter is being subject to our analysis.  

 

2.4 The model 

 

In this part of the theoretical background, we would like to create an econometrical model 

to be tested in the econometrical part of this bachelor thesis. The model below is based on 

microanalysis of taxes and other variables that could have influence on the decision of a 

representative agent whether to work or not. It is based on the idea that the representative 

agent is maximizing her utility defined over consumption and leisure subject to budget 

constraint affected by taxes levied on labour. Similar idea was used by Slemrod (1998) 

and Rogerson (2007). In addition to them we employed a marginal rate of substitution 

concept to evaluate the trade off between consumption and leisure. 

 

2.4.1 Assumptions 

 

To start with, there is a need to accept several assumptions. Firstly, we assume all 

representative agents to be identical. This representative agent does not have any initial 

wealth and she has just one source of income. This is her wage given for her work. Further 

on we assume that all income of the representative agent is spent on consumption and thus 

there are no savings. Moreover we consider that there is just one good C representing all 

goods available in the market. People are endowed with 24 hours per day and this time 

could be divided into two parts - labour and leisure (as a leisure we consider all activities 

that are not paid). At any time, the representative agent will consume C>0 and l>0, l is 

leisure. 
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In addition to that, we assume that the utility function (u) is defined over consumption (C) 

and leisure (l) and that this utility function shows Cobb-Douglas preferences. The utility 

function takes in general the following form: 

 

u (C,l) = A*Cα * l
1-α, where α Є (0,1). 

 

In order to simplify the model, we suppose that the constant A is equal to one. Both 

consumption and leisure are considered to be normal goods and thus the indifference 

curves have a negative slope. The utility function has the same properties as that one used 

by Rogerson (2007). It is twice continuously differentiable with positive first as well as 

second derivation in both arguments and this function is quasiconcave in (C) and (l) 

jointly - thus the indifference curves are convex to the origin. These mathematical 

properties are necessary to be accepted in order to get the solution of the utility 

maximization problem for certain representative agent. 

 

Another assumption to be made is that the labour market is big enough so the 

representative agent is unable to influence her wage - thus she is a wage taker. The only 

thing she could do is to decide how many hours she would like to work for given wage. 

When considering the government in our model, we suppose it to have revenues in form 

of tax receipts and these earnings are used to provide certain level of public goods.   

 

From the purpose of simplification, we will follow the assumption by Rogerson (2007). 

According to him, we will suppose that there is no capital accumulation (because of no 

savings) and neither economy growth nor interest rate. So we could consider this analysis 

to be a static model. 

 

Finally, we consider that the representative agent will behave with respect to generally 

used economic rationality model with utility maximization principle34. Moreover the 

representative agent will offer less labour if the loss in consumption caused by decrease in 

her disposable income will be offset by “sufficiently high” increase in leisure. The term 

“sufficiently high” will be explained by employing the marginal rate of substitution 

concept. 

                                                 
34 Algebraically this maximum of the optimization problem is reached as the sum of first derivatives of 
utility function with respect ot both variables is equal to zero. 
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2.4.2 The model 

 

After accepting the assumptions mentioned above we could start with deriving the model. 

Firstly we will explore the situation where the income of given representative agent is 

lowered by tax 1t  levied on labour income. This tax represents the marginal income tax, 

which is in our model supposed to be proportional and 1t  Є (0; 1). If we put price of the 

consumption equal to one, we will see that in this situation, her budget constraint looks as 

following: 

 

1 1(1 )* *C t w L= −           (1.3) 

 

In this equation (1.3) C1 is her available level of consumption, w is her gross wage paid by 

employer, L is the number of hours worked which could be denoted also by (24-l). Taxes 

considered in our model include not only income tax but also social security contribution35 

and thus (1-t) * w * L stands for her real wage with no other compulsory contributions. 

 

Now we will think about an alternative situation. In this situation government will enforce 

an increase in tax burden on labour income36 – the tax rate will rise up to level 2t and also 

2t Є (0;1). On this account the budget constraint and this equation will change into: 

 

2 2(1 )* *C t w L= −          (1.4) 

 

The presence of higher taxes gives rise to decrease in the level of consumption available 

for our representative agent.   

 

Another crucial thing is to estimate the slope of the indifference curves because as shown 

in section 2.2, the slope of these curves is very important when considering the impact of 

taxation due to substitution effects. The slope could be estimated by computing marginal 

                                                 
35 We do so because as far as we are concerned, social security contrinution has similar impact as income 
taxes. In most countries the social security contribution consists from two parts - health insurance and social 
insurance. This contribution is mainly paid as a percentage from a gross wage. 
36 Thus without loss of generality we will assume that 2t > 1t . 
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rate of substitution37. This ratio shows how much leisure the representative agent would 

have to become in order to get off a small unit of consumption and remain on the same 

indifference curve: 

 

0, 1 1

(1 )* * (1 )*

* *l C u u

u

C l C ClMRS
ul l C l

C

δ
δ
δ
δ

−α α

= −α α−

∆ −α −α
=  = − = − = −
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     (1.5) 

 

This concept is to be found in each handbook dealing with the microeconomic analysis. 

From equation (1.5) we can see that: 

 

0

(1 )*
u u

C C

l l
=

∆ −α
 = −

∆ α∗
         (1.6) 

 

and thus 

 

(1 )* *C l
C

l

−α ∆
∆ = −

α∗
         (1.7) 

 

There is also another way how C∆ could be expressed - as a difference in consumption in 

two above mentioned situations we took into account. This is shown in equation (1.8):  

 

2 1 2 1 1 2* *(1 1 ) * *( )C C C w L t t w L t t∆ = − = − − + = −       (1.8) 

 

After putting (1.7) and (1.8) together and expressing l∆  we get: 

 

2 1* *( )
* *

(1 )*

w L t t
l l

C

−
∆ = α

−α
         (1.9) 

 

Now it is the time to evaluate the particular components of this equation. As α belongs to 

interspace (0; 1), the terms α  and (1 )−α are both always positive and thus with no impact 

                                                 
37 In optimum the marginal rate of substitution should be equal to net wage - thus the slope of the 
indifference curve should be equal with the slope of given budget constraint - this condition holds at the 
point of tangency between the budget constraint and given indifference curve. (see Figure 1 in section 2.2) 
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on the sign of l∆ . Other variables with no influence on that sign are C  as well as l  as they 

were defined above. Finally the term *w L is also without any impact on that sign. These 

variables affect only the magnitude of l∆ . So the equation (1.9) could be written as: 

 

2 1l t t∆ = − .          (2.0) 

 

This equation is sufficient for us if we consider only the sign of the difference of l∆ . If l∆  

would be positive, the representative agent would decrease her labour supply38 and vice 

versa. The fact that l∆ is positive could be straightforwardly seen as we remember 

that 2 1t t> . To conclude this simple model we can note that higher taxes levied on labour 

income are accompanied by decrease in the labour supply. 

 

However, as the data available are rather aggregate, we have to adopt this purely 

microeconomic model to accommodate macroeconomic nature of the data. Therefore, we 

have to replace labour-leisure framework by the rate of unemployment39. In addition to 

our simple model and with respect to other empirical papers we take into account also the 

variable considering the unemployment benefits. As this variable we chose variable called 

the replacement rate (this rate shows the ratio of unemployment and related social benefits 

compared with expected income from work) and taxes could be as they were defined 

above. As we analyze macroeconomic data, we have to take control of the business cycle 

position as well, and thus we add an output gap measure as a difference between the actual 

output of the economy and the potential one (this would be reached if all available 

resources in the economy would be employed). 

 

So the model to be tested in the empirical part of this bachelor thesis is: 

 

* *UN T RR OGα β ε= + ∗ + γ + δ + .       (2.1) 

 

                                                 
38 As l∆ higher than zero implies that 2 1l l> and thus decrease in labour supply. 
39 A caveat is required here. The theoretical model developed above is based on microeconomic principles. 
However, to carry out an econometric exercise, we must use macroeconomic data. Therefore, we have to 
replace the microeconomic concepts of labour and leisure with the macroeconomic variable unemployment. 
Of course, unemployment is a broader and more complex phenomena and the unemployment rate is not a 
perfect substitute for the labour-leisure concepts. However, it seems fair to assume that the expected impact 
of taxes on unemployment at macro level is the same as the effect on labour– leisure choice at micro level. 
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The expected sign of coefficient α  is positive as well as the sign of β , while the sign of 

δ  we consider being negative. The expected sign of coefficient γ  would deserve further 

elaboration. Although for the first sight, this coefficient should be positive according to 

intuition, there could be a problem with the causality. As a Davis and Henrekson (2004) 

pointed out, countries with relatively higher tax burden in case of low unemployment also 

have relatively more generous systems of benefits. This would indicate to potential 

opposite causality. This is the reason, why the Granger test for causality should be 

employed. 

 

Thus the expected impact of taxation on the level of unemployment is positive - the higher 

the labour income taxes the higher rate of unemployment. This statement is consistent 

with our thesis. The values of coefficientsα , β , γ  and δ  are to be estimated in other 

section dealing with econometrical analysis.  
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3 Analysis of the dataset 
 

Now it is the time to test the model derived in section 2.4.2 on our dataset40. In this part of 

our paper we will introduce the data of chosen variables more in detail and provide also 

some simple statistics. In section four we will extend our estimates by regression analysis. 

 

3.1 The dataset 

 
This dataset was constructed from the datasets provided by OECD, EUROSTAT and ILO. 

These statistics were available for the public use at their web pages. We had to expand the 

data by the variable measuring the output gap. These estimations were done by using 

Hodrik-Prescott filter. 

 

In this paper our dataset used consists of panel data considering four variables (namely the 

unemployment rate (this variable is also taken into account in form of natural logarithm of 

the rate of unemployment), the tax rate levied on labour income, the net replacement rate 

and the output gap). In the panel data there are statistics of 22 European countries, mainly 

the members of the European Union41, and these data compromise the period from 2001 to 

2005. 

 

Each subsection is engaged in one variable included in our model. These subsections 

content comments on data for certain variables accompanied by some simple statistics. 

For better lucidity graphs will be included as well.   

 

3.1.1 The unemployment rate 

 

As it was mentioned in the theoretical part of our work, the rate of unemployment is one 

of the most analyzed indicators of the economy. Because of this, there are several 

databases where the data about the unemployment could be found. We worked with the 

data available at the OECD webpage with databases. The data we call the unemployment 

rates represent the Standardised Unemployment Rates taken over from the Labour Force 

                                                 
40 The whole dataset is enclosed in the Appendix 
41 Countries that are not members of the European Union are Iceland, Norway and Switzerland. 
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Survey. In this database, the data about the EU member states are taken over from the 

Statistical Office of the European Communities (EUROSTAT). The data of non-member 

states are based on the calculation of OECD. 

 

Comparing unemployment across countries is, of course, complicated. The problem is as 

noted above, that the definitions of unemployment could differ. To avoid this problem the 

OECD database uses ILO guidelines for international comparison of labour force 

statistics. Thus the data we have worked with are fully comparable among countries 

included in our dataset.  

 

To point out once again the definition of unemployment we have followed was provided 

by the ILO. Under this definition as an unemployed person we consider a person who 

“during the reference period was without work, currently available for the work and 

seeking work” (Unemployment [online]. 2004 [cit. 2008-05-11]. Retrieved from WWW: 

<http://laborsta.ilo.org/applv8/data/c3e.html>).  

 

The rates of unemployment significantly differ in our dataset. To illustrate this statement 

we enclose a graphic representation. Because of the lucidity of the graph it was divided 

into two parts42- Graph 1 and Graph 2 where the average rate of unemployment over the 

period 2001- 2005 are shown.  

 

 

 

 

 

 

 

 

 

 

 
 

                                                 
42As there there are 22 countries included in our dataset we follow the purpose of lucity and divide the 
observations into two graphs. The observations are sequenced from the highest to the lowest value. As a 23rd 
observation we add the average of the whole dataset. 
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Graph 1:  The average rate of unemployment 2001 - 2005 
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Source: OECD, ILO, EUROSTAT 
 

Graph 2: The average rate of unemployment 2001 - 2005 
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Source: OECD, ILO, EUROSTAT 
 

As we can see above in graphs the two highest average standardized rates of 

unemployment were measured in Poland (18.88 %) and in the Slovak Republic (18.02 %). 

Moreover these two countries probably deserve a special comment as they were still in the 

process of transition within the period 2001- 200543. On the other hand the lowest average 

rate was measured in Iceland - just (2.88 %). If we would have a look into the whole 

dataset that is available in the Appendix we could notice that the countries with the 
                                                 

43 Just as a matter of interest, the unemployment rate in both countries have declined and the annual rate of 
standardized unemployment of the 2007 was (9.6 %) in case of Poland and (11.1 %) in case of the Slovak 
Republic. Source: OECD database 
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highest average standardized rate of unemployment also have experienced the highest rate 

in particular years. The unemployment rate in Poland was in 2002 nearly 20 %. Beyond 

this we can point out, that the lowest rate of unemployment was measured in Luxembourg 

in 2001 when this rate was equal to (2 %). This is approximately ten times lower than the 

highest rate of unemployment found in our dataset. 

 

There are only four countries with the average rate of standardized unemployment above 

ten percent. These countries are except from Poland and the Slovak Republic also Greece 

and Spain. If we have a look into standardized unemployment statistics over longer period 

we could see that these countries are suffering from relatively higher unemployment rates 

over the last 15 years44. 

 

3.1.2 The personal income tax 

 

The personal income tax differs a lot among countries all over the world. As it was 

derived in section 2.4.2 and according to empirical studies that have been made in recent 

years, the expected impact of this variable on the rate of unemployment is positive - the 

higher the tax rate on labour income the higher the rate of unemployment. As it was noted 

before, in most countries there is a progressive tax system based on income brackets. The 

tax rates in the databases are available mostly as tax rates levied on different percentage of 

an income of an average worker.  

 

There is also a difference if you use marginal or average tax rate45. This is the reason why 

one should decide which tax rate should be used. Daveri and Tabellini (2000) suggested 

that marginal, not average tax rates are relevant for economic analysis. The marginal tax 

rate is recommended as more useful concept because this tax rate determines the incentive 

to increase the income of the representative agent. We use marginal tax rates levied on a 

single average worker. This tax rate according to OECD definition “measures the 

difference between the salary cost of a single average worker to their employer and the 

                                                 
44 Except for Greece all mentioned countries had experinced the rates of unemployment above 10 percent. In 
case of Greece the unemployment rates were above 9 percent. Source: 
http://stats.oecd.org/WBOS/Default.aspx?QueryName=251&QueryType=View&Lang=en 
45 Marginal tax rates show you the rate paid from one extra earned unit of money while the average tax rate 
shows rather the ratio of taxes paid over the taxable income. 
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amount of the disposable income”46 and this difference is expressed as a percentage of 

salary costs. In this tax is except for the personal income tax included also the social 

security contribution paid by both the employer and the employee. If a certain country 

levies a payroll tax this tax is included in this tax rate as well. In the following 

econometrical analysis we will investigate the impact of total taxes on the rate of 

unemployment. The reason for doing so is that the total taxes (including social security 

contribution) represent much better than only the income taxes the tax wedge between the 

gross and the net income of the representative agent.  

 

As this part of the dataset was fully taken over from the OECD database all data are fully 

comparable across countries. The comparison is done in the graphs listed below. In these 

graphs we can see the average marginal tax rate on average worker expressed as a 

percentage of labour costs over the period 2001- 2005. 

 

Graph 3: Marginal tax rate on average worker as a percentage of labour costs - average over 2001 - 
2005 
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46Source: Source OECD : Factbook 2008 [online]. 2008 [cit. 2008-04-07]. Retrieved from WWW: 
<http://oberon.sourceoecd.org/vl=1115592/cl=23/nw=1/rpsv/factbook_fre/100402.htm> 
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Graph 4: Marginal tax rate on average worker as a percentage of labour costs - average over 2001 - 
2005 
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It is observable for the first sight that the average marginal taxes over the period 2001 - 

2005 were highest in Belgium while lowest in Ireland. If we would like to study the 

dataset more in detail47 we could notice that the highest tax rate was levied in Belgium as 

well (this tax counted for (56.7 %) of labour costs) while the lowest could be found in 

Ireland. If we apply another point of view and distinguish between old48 and new Europe49 

we can see that the marginal tax rates are higher in old Europe by approximately (2.5 %) 

((42.1 %) in old Europe in comparison with (39.6 %) in new Europe). This is partly 

caused by a fact that in the new Europe there were added countries that do not fit into the 

first group of countries and these countries experienced low tax rates.  

 

If we follow the dynamics of taxes we can conclude that there was not any common trend 

towards decrease or increase in tax rate. In most countries (12 out of 22 countries) they 

have experienced both the decrease and also the increase while in five countries there has 

been only decrease in tax rates50. Finally in five countries there has been an increase in the 

tax burden levied on labour income. The highest decrease in taxes has been experienced in 

the Slovak Republic - from 2004 to 2005 there was a significant tax cut (- 4.2 %) which 

                                                 
47 The whole dataset is enclosed in the Appendix. 
48 Under the tern old Europe we mean members of the European Union that have accessed to the union 
before May 2004 
49 As a new Europe we consider members of the European Union who have accessed the union after May 
2004 plus non- member states of the EU (namely Iceland, Norway and Switzerland) 
50 If the change of taxes accounted for 0.1 we have taken as to be caused by a statistical discrepancy as 
assumed the change to be equal zero. 
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accounted for ten percent of the original tax rate in year 2004. On the other hand the 

highest increase in tax burden on labour was quite surprisingly measured in Ireland 

although this country has the lowest average tax burden over the whole period. This tax 

increase accounted for (2 %) and this change was made in the year 2004.  

 

When considering the relationship between the tax burden and the unemployment, we 

provide the correlation between them.  We remember that this relationship is estimated to 

be positive. The computed correlation between taxes and the natural logarithm of 

unemployment is (0.45) for the whole dataset. 

 

Further on we can use a graph for our simple statistical analysis, where we plot the tax 

burden and the rate of unemployment. This is done only for the year 200151 in Graph 5 

below. 

 

Graph 5: Marginal tax rate on average worker and the rate of unemployment - 2001 
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Source: OECD, ILO 
 

Graph 5 shows a slightly positive relationship between these two variables. As we can 

observe there are two countries with relatively high rate of unemployment and relatively 

low marginal tax on average worker. These two countries are the Slovak Republic and 

Poland. One possible explanation of this state is that, as these countries are transitive 

countries, the rate of unemployment there is influenced more by the transition than by 

actual marginal tax rates. Because of the lasting transition, many firms have to end up 

                                                 
51 As the graphs for other four years look similarly. 
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their business as they are uncompetitive in the market - this could give the rise to the rate 

of unemployment. When the transition will end up, the rate of unemployment is expected 

to decrease52. In case if Poland and the Slovak Republic are not included in the dataset, 

the correlation between the natural logarithm of the rate of unemployment and tax levied 

on labour income increases up to (0.5489).  

 

Another interesting point of view of the dataset is the comparison with the median. We 

can find out that in all relevant years except for 2005, the value of the median was above 

the average tax rate in all countries. This imply that there are more than half of all 

countries with the tax burden higher than average and those who have this tax below the 

average has this rate significantly lower. 

 

3.1.3  The replacement rate 

 

The data about the replacement rates are available e.g. in OECD database. These data are 

divided into 18 groups according to percentage of an average wage, and six family types 

(either no children or 2 children and single earner or one-earner married couple or two-

earner married couple). According to the OECD definition, the net replacement rate is 

defined as a “ratio of benefit income when unemployed minus tax on benefit income over 

earned income plus benefit income when employed minus tax on earnings and benefits”53.   

 

We have used the data about a single earner whose income have been accounted for (100 

%) of average wage, and this person is moreover assumed not to have any children. We 

have studied the data about the initial phase of unemployment as we thought that exactly 

this net replacement rate could have the strongest influence on the decision made by the 

representative agent whether to work or not. 

 

The highest average net replacement rate during given period was provided in 

Luxembourg and this rate accounted for (86 %). On the other hand the lowest net 

replacement rate was experienced by unemployed workers in Ireland, where this rate has 

                                                 
52 This suggestion is based on authors experience from the Czech Republic. 
53 Source: OECD, Benefits and Wages OECD Indicators 2004, Paris 2004. 
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reached only (29.6 %). This is significantly less than a half of the net replacement rate 

provided in Luxembourg. The average net replacement rates are illustrated at two graphs 

listed below: 

   

Graph 6: Average replacement rate 2001 - 2005 (%) 
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Source: OECD 
 

Graph 7: Average replacement rate 2001 - 2005 (%) 
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Source: OECD 
 

If we have a look into the dataset more in detail, we could notice that the lowest net 

replacement rate over this period was observed in Ireland and accounted for (29 %), while 
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the highest could be found in Luxembourg54. The net replacement rates differ significantly 

among given countries while if focusing only on a given country, the differences between 

particular rates are rather small (as it was noted above, in some countries there was no 

change in the net replacement rate over the whole period). 

 

The correlation between the net replacement rate and the natural logarithm of 

unemployment is quite surprisingly negative when considering the whole dataset. This 

correlation accounted for (-0.2). This finding mentioned in previous sentence is in contrast 

with the common sense for the first sight because this prompts that the higher the net 

replacement rate the lower the rate of unemployment.  

 

The reason why it is so could be that there is an opposite or even no causality. The 

opposite causality would mean that the unemployment rate is not affected by the net 

replacement rate but vice versa - the higher the unemployment rate the lower the net 

replacement rate as the government tries to provide a fiscal management of this 

expenditure. The foundation for this statement is based on the idea that countries with low 

unemployment and high tax receipts could afford to pay higher unemployment benefits 

and vice versa. Thus the relationship between these two variables considered is negative. 

Moreover potential no causality between these two variables is supported by the 

hypothesis that workers do not behave in favour of earning the unemployment benefit - 

they prefer being employed and thus the level of the unemployment benefits does not 

affect them at all. The literature offers also other explanations. For example in Michau 

(2008) is given problem described precisely by inserting into broader framework 

considering also the ethics and cultural transmission.  

 

As it was mentioned when the model was derived, there is so called Granger causality test 

that should have been employed in order to solve given causality problem. This test will 

be done in the econometrical part of our work. 

 

 

                                                 
54 Luxembourg belongs to countries where the net replacement rate has not been changed during the whole 
period. There are three other countries with no change in this rate (namely Austria, Germany and 
Switzerland) 
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3.1.4 The output gap 

 

The output gap is a variable that enables you to take control of the business cycle position 

of the economy. According to a definition used by OECD, this variable could be 

computed as a difference between the actual output of the economy and the potential one, 

which would be reached if all available resources in the economy would be employed, 

divided by the potential output. As it is defined like this, the computed number shows, 

whether the economy experiences the boom (if the number is positive) or whether it is in 

the adverse side of the business cycle - in the recession (if the number is negative).   

 

All these data were available in three databases mentioned above except for the data about 

the Slovak Republic which were subject to further computation. To be able to do so, we 

have used the Hodrik Prescott Filter (HP Filter hereafter) and annual data of real GDP 

growth in the Slovak Republic. This filter is able to remove the trend component from a 

time series (it is based on the idea of exponential smoothing - it means that more recent 

values are taken with higher weights and thus they are of higher importance). When 

working with HP Filter, one has to set a suitable value as a parameter lambda. There are 

significant differences in the recommendations provided by the literature tackling with the 

problem of how this parameter should be set. There is a general consensus that the 

selected parameter should somehow reflect the frequency of observations. If one have, as 

we do, an annual data, parameters recommended to be used are in the range from the 

value of (6.25) that is recommended by Ravn and Uhlig (2002), through (100) used by 

Backus and Kehoe (1992) and Rogerson (2007) up to (400) which could be find in a paper 

written by Cooley and Ohanian (1991). Finally, we decided to use smoothing parameter 

lambda equal to (100). 

 

In the Graph 8 and Graph 9 listed below we can see the average output gap of all countries 

and also the average of the dataset over the period 2001- 2005.  
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Graph 8: Average output gap 2001 – 2005 
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Graph 9: Average output gap 2001 - 2005  
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As we can see in these graphs, the average output gap of the economy over the period 

2001- 2005 was positive only in seven countries included in the dataset. The highest 

output gap was observed in Iceland (7.4 %) in 2005 and this country reached the highest 

average output gap (3.3 %) over the whole period. Contrary to this, the lowest output gap 

was measured in Poland in 2002 (- 3.7 %) and its average output gap is also the lowest (-

2.1 %) among all countries. As it is evident when having a look at the dataset most 
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countries (17 out of 22)55 have experienced both parts of the business cycle - their 

economies were above as well as below the potential output. When considering the whole 

dataset, in 2001 the average output gap was positive and thus the average output of 

involved economies was above its potential level. In 2002 was actual and potential output 

more or less equal (the gap of the output measured was (-0.05 %)). The biggest gap was 

observed in year 2003 (- 1.1 %) and from this year there was a trend towards closing the 

gap.  

 

The correlation between the natural logarithm of the rate of unemployment and the output 

gap was (– 0.41) for the whole dataset, while when the output gap was replaced by the 

output gap lagged by one year56, the computed correlation has increased in absolute 

numbers to (– 0.49). This accompanied by the finding of the CNB is the reason why we 

decided to use lagged output gap instead of actual output gap in the econometrical model. 

Moreover we would like to point out that the sign of the correlation between the natural 

logarithm of the rate of unemployment and the lagged output gap (as well as the actual 

output gap) is the same as we expected to observe in section 2.4.2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
55 Countries that have in all years considered positive output gaps are Hungary, Iceland and Ireland, while 
on the other hand there are also two countries that have experienced only negative output gap namely 
Poland and the Slovak republic. 
56 This lag is also approved by findings of the Czech National Bank that the change in a growth of the 
economy (and thus in output gap) in the Czech republic causes a change in a labour market lagged by 4 - 5 
quarters. We take for granted that similar results would be found also in other countries included in our 
dataset. 
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4 Econometrical analysis 
 

This part of our paper deals with econometrical analysis of the dataset discussed above. 

We have worked with a balanced panel considering observations of 22 countries over the 

five-year period. Although we have mentioned our estimates of the signs of the regression 

coefficients with respect to common sense and simple statistic methods these coefficients 

would deserve further elaboration. In the first part we will verify if the assumptions of 

used methods hold. This will ensure us to obtain relevant results. Later on we will provide 

estimates of the regression coefficients on two considered data samples and at the end we 

will add some concluding comments on obtained results. 

 

Similar empirical analysis as we do was made by Daveri and Tabellini57 (2000) who have 

explored the model of unemployment and taxation in OECD countries and by Heitger 

(2002) who has used extended model58 to be studied also in OECD countries. The data 

used in our essay extent to more recent period (to year 2005). Models of Daveri and 

Tabellini (2000) and Heitger (2002) were more sophisticated as they sought to explain 

unemployment phenomena as precisely as possible. Our model is simpler, as we 

concentrate exclusively on the relationship between the personal income tax and the rate 

of unemployment. 

 

4.1 Assumptions 

 

There are three assumptions that should have been tested in order to obtain relevant results 

under the chosen method. We have worked with the general least squares method (GLS) 

and this method requires us to test following assumptions. 

 

The first assumption is that the residuals are asymptotically distributed with normal 

distribution. This assumption is necessary as it is essential condition for many tests and 

statistics to give relevant results. The required normality of residuals could be tested both 

graphically and algebraically. The algebraic testing was done by employing the Skewness-

                                                 
57 See Daveri and Tabellini (2000) and Overview of the literature. 
58 He extended the model by adding other variables characterizing the labour market like union density, 
employer coordination etc. See Heitger (2002) and Overview of the literature. 
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Kurtosis tests for normality59. We used both commonly used levels of significance - 

namely the (1%) and (5%) one. In four out of eight models we have taken into account we 

did not reject the hypothesis that the residuals are asymptotically normally distributed at 

(1%) level of significance. In other two models was the null hypothesis rejected only 

because of p-value being rather small different from the p-value needed so as not to reject 

the hypothesis of normally distributed residuals. In last two models we took into account, 

the normality of residuals had to be definitely rejected. The fact that the residuals are not 

asymptotically normally distributed should be kept in mind later on. 

 

The second assumption mainly required to hold is that the residuals are homoskedastic. 

This ensures that the chosen model is not influenced by certain group of observations that 

would worth withdrawing from the dataset so as to obtain results that are more relevant. 

This was verified by using Breusch-Pagan / Cook-Weisberg test. This test has proved that 

at both levels of significance all models considered have had a constant variance of 

residuals and thus they are homoskedastic and we do not have to face the problem of 

heteroskedasticity. 

 

Third condition that has to be met is that there is no autocorrelation in panel data. We 

have tested this by employing Wooldridge test for autocorrelation. In all models we 

worked with the Wooldridge test pointed out that there is an autocorrelation of first order. 

This is not any essential problem - the remedy is rather easy - we have to use certain 

estimating method that impeaches the presence of autocorrelation. This is the reason why 

we have to use generalized least squares expecting AR (1) process. The parameter theta 

needed for this method was estimated according to Durbin-Watson approach. 

 

Lastly we have to raise a question of possible limitation of our model. This limitations 

stem from a fact that in a half of models used, the residuals are not normally distributed 

(namely models {2}, {4}, {6} and {8}). This means that the estimates provided by 

random effects would stay being consistent but they will loose certain part of their 

efficiency. 

 

                                                 
59 This test is based on the same priciple as Jarque Bera test used in emprirical literature dealing with the 
same topic as we do. It based on comparing of skewness and kurtosis of obtained distribution of residuals 
with skewness and kurtosis of normal distribution. 
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4.2 The final model  

 

In section 2.4.2 we have derived a model to be tested in this section. This model has 

yielded the following form: 

 

* *UN MTR RR OGα β ε= + ∗ + γ + δ +         

 

Finally we have decided to make some changes in this model. The first one is that instead 

of the rate of unemployment as a dependent variable chosen we will provide the 

regression analysis on another response variable. This variable is the natural logarithm of 

the rate of unemployment which was also used in sections 3.1.2 – 3.1.4. The second 

change is that as it has already been noted before, instead of actual output gap we will use 

output gap lagged by one year. This decision is consistent with the findings of CNB that in 

the Czech Republic the impact of output gap on the labour market response to this 

variable is delayed by approximately 4-5 quarters. In case of taxation we have decided not 

to lag this variable. The reason for doing so is rather intuitive - although it definitely needs 

certain time to adjust new contracts (and thus wages) to new taxation scheme, the taxes 

levied on labour income are subject to changed after sufficiently long discussion and that 

is why there is no need to lag this variable as both the employers and employees could 

adjust within this time. 

 

The final model that will be tested in this section will yield the following form: 

 

ln_ * * * _UN MTR RR L OG= α +β + γ + δ + ε       {1} 

 

The regression coefficients of this model are subject to estimation in sections 4.3.1 and 

4.3.2. Later on we will add estimates of the coefficients of model where all variables are 

in form of natural logarithm except of one - the output gap. The most important advantage 

of such model is that it enables us to explore the elasticities - the estimated regression 

coefficients are elasticities. And so we are able to follow what is the impact of percentual 

change in explanatory variable on percentage change in response variable. The problem of 

the output gap is that this variable yields the negative as well as the positive sign and thus 

we cannot use natural logarithm. This is the reason why we let this variable to stay at its 
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original form. The estimated coefficient δ  in this model will not provide us with the 

estimated elasticity of the output gap but rather with the impact of an increase in output 

gap by a percentage point on the rate of unemployment. The above described model yields 

following form: 

 

ln_ *ln_ *ln_ * _UN MTR RR L OGγ δ= α +β + + + ε      {2} 

 

Lastly we will work with the model that will provide us with the standardized regression 

coefficients (or alternatively called the beta coefficients). Computation of these 

coefficients is necessary once we would like to come through with comments on the 

relative impact of given variables on the response variable. As all variables in this model 

have the population equal to one, the obtained regression coefficients in model will 

provide us with the magnitude of their impact on the response variable. This impact is 

comparable among all explanatory variables - the beta coefficients ensure that there is no 

problem in using different units for each variable. 

 

The models {1} and {2} were estimated again using the method of standardized 

regression coefficients and the results of these estimations are evaluated in model {3} and 

model {4} respectively. 

 

4.3 Econometrical analysis 

 

The first thing we should do is to verify whether there is a stability of the regression 

coefficients and thus whether these data could be considered as a panel data. This could be 

done by the Chow (or the poolability) test. This test has shown that on both standardly 

used levels of significance the regression coefficients were stable over the time but not 

within observations of given country. The potential instability of the regression 

coefficients could stem from several causes. One of them is that according to Greene 

(2003) to gain relevant results of this test, there are certain restrictive assumptions on the 

data and residuals of the model used. Our data probably do not meet these restrictive 

conditions (e.g. we do not have sufficient number of observation) and thus we do not take 

the results as valid.  Moreover most of the countries included in our dataset are EU 
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member states60 and so they have similar institutions. Further on we can suppose that our 

dataset could be considered as a sufficiently homogenous one which enables us to analyse 

the data later on as if they would be a panel data. The potential instability of regression 

coefficients could probably make the interpretation of obtained estimates more difficult. 

This possible limitation should be kept in mind afterwards. 

 

Once the data are considered as a panel data one should decide whether to use regression 

with random or with fixed effects. This is not a question in our case. As it is observable if 

we have a look into the whole dataset divided into parts by given variables that is 

available in the Appendix, we could straightforwardly see that for some countries there 

are data with no variability within the whole period e. g. the net replacement rate in 

Switzerland etc. This is the reason why we should use random effects. We could not use 

the fixed effects because of the method that fixed effects use to estimates the given 

regression coefficients. This decision which effects to use could be also verify by 

employing the Hausman specification test and Breusch-Pagan test using the Lagrange 

Multiplier test. This finding is important as under random effects model we can obtain 

efficient estimates and above mentioned tests are necessary to verify that these estimates 

will be not only efficient but consistent as well. The efficiency of this estimates means 

that we are able to utilize as much information included in the dataset as possible. On the 

other hand the estimates gained by fixed effects method are always consistent but they are 

not efficient. 

 

When considering our dataset once again, one could notice that two countries could be 

taken into account as outliers. These two countries are the Slovak Republic and Poland. 

This statement is obviously supported by the graphic explanation in subsection 3.1.2. In 

this subsection in the depicted Graph 5: Marginal tax rate on average worker and the rate 

on unemployment we can see that the Slovak Republic and Poland have quite “normal” 

level of taxation on labour income while the rate of unemployment in these two countries 

is much higher than in the rest of the dataset. This is a reason why we have worked with 

two different data samples. The first sample includes all countries while in the second 

sample the Slovak Republic and Poland are not included. This was the dataset we have 

worked with in models {5}, {6}, {7} and {8}.  

                                                 
60 19 out of 22 countries included in the dataset are member of the European Union. 
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4.3.1 Econometrical results - sample with 22 countries 

 

In this subsection we used the whole dataset. The dataset was tested in four different 

models that provide us with different estimates. All models used GLS estimates based on 

random effect and considering the presence of autocorrelation of first order within the 

data. These estimates are summarized in the Table 1 enclosed below. 

 

Table 1: Econometrical results - sample with 22 countries

Equation {1} {2} {3} {4}

Estimation GLS, RE AR (1) GLS, RE AR(1) GLS, RE AR (1) GLS, RE AR(1)

Response variable LN_UN LN_UN LN_UN LN_UN

Explanatory variables

MTR 0.0202938 0.3121541

[0.007809**] [0.1187871**]

LN_MTR 0.8924059 0.3479213

[0.3034698**] [0.1186508**]

RR -0.0085822 -0.1557357

[0.0041141*] [0.080833]

LN_RR -0.4717228 -0.2257747

[0.2166473*] [0.1042859*]

L_OG -0.0563255 -0.0563058 -0.206761 -0.2108616

[0.0083545**] [0.0083748**] [0.0316647**] [0.0313507**]

Intercept 1.526208 0.4653687 N/A N/A

[0.3970639**] [1.327992] N/A N/A

Number of observations 110 110 110 110

Overall R
2

0.4598 0.4861 0.4696 0.4863

Between R
2

0.4685 0.4977 0.4817 0.498

Within R
2

0.461 0.4577 0.4592 0.4587

Standard error 0.2221104 0.2273245 0.4085564 0.4338943

Skewness-Kurtosis test 0.0288 0.0085 0.0624 0.0086

Wooldridge test 0 0 0 0

Breusch- Pagan test 0.144 0.097 0.1318 0.0912

Notes: 

1) the number in square parenthesis stands for the standard errors

2) stars in square parenthesis represent significance - ** significant at 1% and * significant at 5% level 

of significance

3) in case of tests the computed numbers are p-values

4) variables: LN_UN, natural logarithm of the rate of unemployment; MTR, marginal tax rate including 

other compulsory contributions; LN_MTR, natural logarithm of MTR; RR, replacement rate; LN_RR, 

natural logarithm of RR; L_OG, lagged output gap  

 

Table 1 shows results of our econometrical analysis. We can notice that in all models the 

response variable was the natural logarithm of the rate of unemployment. The explanatory 

variables differ depending on the model used. All models have reached relatively high 

coefficient of determination. This coefficient was always higher than (0.4598). This is a 

good result obtained when we consider economy as a social science. Moreover we can 
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take note that the between R2 is in all models higher than within R2 which could be 

interpreted so that our model is better in explaining the differences in the rate of 

unemployment among given countries in one year than among different year for given 

country. As it was noted above, in all models there was a presence of autocorrelation of 

first order and all residuals were homoskedastic. When we take into account the 

significance of particular variables, we can point out that variable Marginal tax rate (and 

also its modification into natural logarithm and in form of beta coefficients) was as well as 

the variable Lagged output gap (and also in other forms) estimated as a significant at both 

levels of significance in all models. The variable Net replacement rate was not significant 

in second model and in other models it was significant only at (1%) level of significance. 

The intercept was indicated as a significant variable only in first model. In third and fourth 

model the intercept was not available because of the nature of the model. 

 

If we look more in detail at particular models and signs of given variables we could 

observe that the estimated signs of given explanatory variables are the same as we 

expected in section 2.4.2 except for the sign linked to the variable Net replacement rate. 

As we have pointed out in section 2.4.2, the impact of this variable on the rate of 

unemployment is supposed to be positive at first sight. But the opposite is true - the 

impact of Net replacement rate on the rate of unemployment is considered to be negative 

which was verified by using both simple statistics methods and regression analysis. Once 

again we have to raise a question of whether this variable is exogenous or endogenous. 

This dilemma was solved by employing the Granger causality test. This test has at (5%) 

level of significance proved that this variable should be considered as a variable with no 

significant impact on the rate of unemployment. This variable deserves further comments 

at summary subsection of our econometrical analysis. 

 

As far as coefficients estimated in model {2} express the elasticity (except for regression 

coefficient for Lagged output gap), we can see that in case when the Marginal tax rate 

will change by one percent, the unemployment rate will change by approximately (0.9) 

percent. The variable Lagged output gap is in this model presented in its original form and 

thus a change in this variable by one basis point will induce a change in the rate of 

unemployment by (-0.056) percent.  
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The models {3} and {4} are useful once we would like to provide any comments on the 

comparison of impacts of given variables on the rate of unemployment as estimated 

coefficients are fully comparable. We can see that the impact of decrease in taxes by one 

percent influence the rate of unemployment in the same way as the increase in output gap 

by approximately (1.65) basis points.  

 

4.3.2 Econometrical results - sample with 20 countries 

 

In this subsection we tested models {1}, {2}, {3} and {4} once again but we used a 

different sample. In this sample there were only 20 countries and the results are mentioned 

as estimates for models {5}, {6}, {7} and {8}. 

 

Similarly to subsection 4.3.1 we used a method of GLS based on random effects and 

taking into account the fact that there is a presence of autocorrelation of first order in the 

dataset confirmed by Wooldridge test. Also the response variable remained the natural 

logarithm of unemployment while the explanatory variables differ depending on the 

structure of the model. In all models the hypothesis of homoskedastic residuals was 

confirmed at sufficiently high level of significance. The estimates for particular models 

are summarized in the following table. 
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Table 2: Econometrical results - sample with 20 countries

Equation {5} {6} {7} {8}

Estimation GLS, RE AR(1) GLS, RE AR(1) GLS, RE AR(1) GLS, RE AR(1)

Response variable LN_UN LN_UN LN_UN LN_UN

Explanatory variables

MTR 0.0231852 0.4592969

[0.0071948**] [0.1428248**]

LN_MTR 0.9950094 0.5018491

[0.2771827**] [0.1402285**]

RR -0.0097469 -0.3205542

[0.0040406*] [0.1336535*]

LN_RR -0.5507673 -0.3392783

[0.2090878**] [0.1295795**]

L_OG -0.0589571 -0.0588559 -0.2546548 -0.2541121

[0.0087325**] [0.0087619**] [0.0376796**] [0.0378134**]

Intercept 1.390112 0.3205776 N/A N/A

[0.3646152**] [1.193781] N/A N/A

Number of observations 100 100 100 100

Overall R
2

0.4576 0.4915 0.4579 0.4916

Between R
2

0.4519 0.4911 0.4521 0.4911

Within R
2

0.4997 0.4948 0.5006 0.4956

Standard error 0.2471038 0.2495935 0.5839856 0.5895797

SK test 0.0226 0.0039 0.0221 0.0038

Wooldridge test 0 0 0 0

Breusch- Pagan 0.6352 0.7967 0.651 0.813

Notes: 

1) the number in square parenthesis stands for the standard errors

2) stars in square parenthesis represent significance - ** significant at 1% and * significant at 5% level 

of significance

3) in case of tests the computed numbers are p-values

4) variables: LN_UN, natural logarithm of the rate of unemployment; MTR, marginal tax rate including 

other compulsory contributions; LN_MTR, natural logarithm of MTR; RR, replacement rate; LN_RR, 

natural logarithm of RR; L_OG, lagged output gap  

 

Similarly to previous case all these considered models reached sufficiently high 

coefficient of determination (the lowest overall coefficient of determination was (0.4576)) 

so we can consider the results to be reliable. In used models we reached higher with R2 

than between R2, thus the impact of withdrawing the Slovak Republic and Poland is that 

models are better in explaining differences in the rate of unemployment in given country 

during the five year period. 

 

Moreover this withdrawing has resulted in different estimates obtained than those in 

previous case. When in general considering the signs of certain regression coefficient we 

could see them to be the same - and thus again consistent with our expectations (except 

for the Net replacement rate which was again tested for the causality and similarly to 
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former results this variable is to be considered to have no impact on the rate of 

unemployment). The magnitudes of these coefficients are a little different.  

 

To point out some interesting results we could observe that the elasticity of the rate of 

unemployment when considering the tax burden levied on labour income is nearly to one 

which implies that a percentual change in the Marginal tax rate will result in 

approximately the same change in the rate on unemployment. When considering the 

standardized regression coefficients, we can conclude that the impact of increase in output 

gap by one basis point is approximately the same as if the country would experience a 

drop in the marginal tax rates levied on labour income by one percent. 

 

4.4 Summary of the econometrical results 

 

To sum up the results we could say that the both samples reached relevant level of the 

coefficient of determination and thus the results could be considered as relevant. Although 

we have used two different data samples the results obtained were the same when the 

signs of given regression coefficient are taken into account. The variable Marginal tax 

rate was proved to have a significant impact on the rate of unemployment and moreover 

this impact was positive which is consistent with our previous statements. Also the 

explanatory variable Lagged output gap has proved to be important in explaining the 

differences in unemployment. The Lagged output gap influence the rate of unemployment 

in a negative way. This negative relationship gives a support to so called Okun´s law. 

 

 In models where it was reasonable to add an intercept into the model, this variable was 

significant only in case when the variables were not in the form of logarithm. This could 

be probably interpreted as a presence of certain level of natural rate of unemployment that 

all countries have in common.  

 

The regression coefficients of Net replacement rate were negative. This was firstly rather 

surprising finding but later on it was explained by employing the Granger causality test. 

Contrary to our first hypothesis the Net replacement rate has no influence on the rate of 

unemployment. The story behind this is probably that people behave not in favour of 

getting into situation when they should received the unemployment benefits and thus the 
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replacement rate should not have any effect on the rate of unemployment. Moreover as it 

was already mentioned, if the countries experiences sufficiently high employment with 

given tax rates, they could afford paying higher unemployment benefits and in recession 

this receipts are about to decrease. And thus there would be a negative relationship 

between the rate of unemployment and the net replacement rate (and moreover there 

would also be inverse causality). 

 

When we would like to compare our findings with other empirical papers we could 

mention that in accordance with Daveri and Tabellini (2000)61 and Heitger (2002)62 we 

conclude that the impact of taxes is significant and positive while the effect of the output 

gap is also significant but negative63. When the replacement rate comes into account, the 

comparison with Daveri and Tabellini (2000) is rather difficult as their study did not work 

exactly with the same variable as we did. Instead of the net replacement rate they worked 

with unemployment benefits and the examined relationship is positive64 (but this variable 

should have the same effect on the rate of unemployment as replacement rate we worked 

with). On the other hand the paper written by Heitger (2002) worked also with the 

replacement rate. Contrary to our findings Heitger came with conclusion that this variable 

is significant having positive effect on the rate of unemployment (as we originally derived 

in theoretical part of this bachelor thesis but this was not proved when working with the 

data). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
61 See Daveri and Tabellini (2000) 
62 See Heitger (2002) 
63 This variable was not included in the model used in Heitger (2002) 
64 In some models they worked with this variable was not significant 
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5 Conclusion 
 

The aim of this bachelor thesis was to examine the relationship between the personal 

income tax and the rate of unemployment. To be able to do it properly there was a need to 

think about other possible determinants of unemployment (namely the output gap and the 

replacement rate). 

 

As it was derived in both the theoretical and the empirical part of our paper the examined 

relationship between the rate of unemployment and the personal income tax is positive- 

the presence of higher tax rates levied on labour income is accompanied by higher 

unemployment rates. This means that our original hypothesis that high income taxes 

discourage from (legal) labour market and contributes to unemployment is supported by 

data. Moreover taxes defined as the marginal tax rate on average worker including also the 

social security contribution paid by both the employer and the employee appeared to be 

significant in all models and also in both forms at both commonly used levels of 

significance.  

 

The model we derived in the theoretical section performed rather well in empirical tests. 

Its statistical significance - coefficient of determination – was robust (45 %), so we could 

consider such a model as a relevant one when we want to examine the relationship 

between the rate of unemployment on one hand and taxes levied on labour income, 

replacement rate and output gap on the other one. Beside the tax variable, the output gap 

measure that was used to take control of the business cycle position of a given country, 

revealed to be significant and its effect on the unemployment was estimated as negative. 

This is consistent with our expectations.  

 

The net replacement rate has according to the results of the Granger causality test no 

impact on the rate of unemployment. As its effect on the unemployment was estimated to 

be negative, this is caused rather by other circumstances mentioned more in detail in 

section 4.4. 

 

Our study thus confirms that unemployment is, partially, induced by high taxes and that 

labour market performance suffers as a consequence of high taxes We also showed that 

unemployment is a cyclical phenomena, rising with output gap.  
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While these findings might not be revolutionary, it is reassuring that even very simple 

models and simple statistical methods revealed relationships and causalities that economic 

science has established a long time ago.  
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7 Appendix 
 

Appendix 1: Systems of taxation as of 2006 (table) 

Appendix 2: Rate of unemployment (%) (table) 

Appendix 3: Marginal tax rate on average worker as a (%) of labour costs (table) 

Appendix 4: Net replacement rate (%) (table) 

Appendix 5: Output gap as a (%) of potential output (table) 
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Appendix 1: Systems of taxation as of 2006

Country System of taxation

Austria Progressive

Belgium Progressive

the Czech Republic Progressive

Denmark Progressive

Finland Progressive

France Progressive

Germany Progressive

Greece Progressive

Hungary Progressive

Iceland Flat

Ireland Progressive

Italy Progressive

Luxembourg Progressive

Netherland Progressive

Norway Progressive

Poland Progressive

Portugal Progressive

the Slovak Republic Flat

Spain Progressive

Sweden Progressive

Switzerland Progressive

United Kingdom Progressive

Source: OECD  
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Appendix 2: Rate of unemployment (%)

2001 2002 2003 2004 2005

Austria 3.60 4.20 4.30 4.80 5.20
Belgium 6.60 7.50 8.20 8.40 8.40
Czech Republic 8.00 7.30 7.80 8.30 7.90
Denmark 4.50 4.60 5.40 5.50 4.80
Finland 9.10 9.10 9.00 8.80 8.40
France 8.30 8.60 9.00 9.20 9.20
Germany 7.60 8.40 9.30 9.70 10.70
Greece 10.70 10.30 9.70 10.50 9.80
Hungary 5.70 5.80 5.90 6.10 7.20
Iceland 2.30 3.00 3.40 3.10 2.60
Ireland 4.00 4.50 4.70 4.50 4.30
Italy 9.10 8.60 8.40 8.00 7.70
Luxembourg 2.00 2.70 3.70 5.10 4.50
Netherlands 2.20 2.80 3.70 4.60 4.70
Norway 3.60 3.90 4.50 4.40 4.60
Poland 18.20 19.90 19.60 19.00 17.70
Portugal 4.00 5.00 6.30 6.70 7.60
Slovak Republic 19.30 18.70 17.60 18.20 16.30
Spain 10.30 11.10 11.10 10.60 9.20
Sweden 4.90 4.90 5.60 6.30 7.40
Switzerland 2.60 3.20 4.30 4.40 4.40
United Kingdom 5.00 5.10 4.90 4.70 4.80

Source: OECD, ILO, EUROSTAT

Rate of unemployment (%)
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Appendix 3: Marginal tax rate on average worker as a (%) of labour costs

2001 2002 2003 2004 2005

Austria 46.9 47.1 47.4 47.5 47.4

Belgium 56.7 56.3 55.7 55.4 55.4

Czech Republic 42.6 42.9 43.2 43.5 43.8

Germany 53.0 53.6 51.5 53.3 51.8

Denmark 43.6 42.6 42.6 41.3 41.4

Finland 46.4 45.9 45.0 44.5 44.6

France 49.8 49.8 49.8 49.8 50.1

Greece 38.1 37.7 37.7 38.3 38.8

Hungary 54.0 53.7 50.8 51.8 50.5

Ireland 25.8 24.5 24.2 26.2 25.7

Iceland 26.9 28.4 29.2 29.4 29.0

Italy 46.0 46.0 45.0 45.4 45.4

Luxembourg 36.2 33.6 34.1 34.6 35.3

Netherlands 37.2 37.4 37.1 38.6 38.6

Norway 39.2 38.6 38.1 38.1 37.3

Poland 42.9 42.9 43.1 43.3 43.6

Portugal 36.4 36.6 36.8 36.8 36.2

Slovak Republic 42.8 42.5 42.9 42.5 38.3

Spain 38.8 39.1 38.5 38.7 39.0

Sweden 49.1 47.8 48.2 48.4 47.9

Switzerland 30.1 30.1 29.7 29.4 29.5

United Kingdom 31.8 31.9 33.3 33.4 33.5

Source: OECD

Marginal tax rate on average worker as a % of labour costs
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Appendix 4: Net replacement rate (%)

2001 2002 2003 2004 2005

Austria 55 55 55 55 55

Belgium 58 60 60 58 58

Czech Republic 52 51 51 50 50

Germany 60 60 60 60 60

Denmark 64 63 63 62 63

Finland 59 62 56 55 54

France 70 70 67 67 67

Greece 33 34 39 34 36

Hungary 44 42 42 44 40

Ireland 29 29 30 29 31

Iceland 48 50 50 52 51

Italy 52 52 54 54 63

Luxembourg 86 86 86 86 86

Netherlands 67 67 66 66 65

Norway 64 63 64 64 64

Poland 49 49 50 49 51

Portugal 83 83 83 83 82

Slovak Republic 54 52 53 64 64

Spain 64 63 62 62 62

Sweden 65 67 66 64 62

Switzerland 70 70 70 70 70

United Kingdom 42 41 42 41 41

Source: OECD

Net replacement rate (%)
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Appendix 5: Output gap as a (%) of potential output

2001 2002 2003 2004 2005

Austria 0.8   -1.0   -2.4   -2.5   -2.4   

Belgium 0.0   -0.8   -1.8   -1.0   -1.1   

Czech Republic 0.3   -1.5   -2.1   -2.0   -0.4   

Denmark 0.8   -0.4   -1.7   -1.2   0.1   

Finland 1.3   -0.2   -1.1   -0.4   -0.7   

France 2.1   0.6   -0.5   -0.3   -0.6   

Germany 2.0   0.4   -1.3   -2.1   -2.6   

Greece -0.4   -0.4   0.6   1.3   1.2   

Hungary 3.0   2.7   2.0   1.9   1.1   

Iceland 2.6   0.8   0.9   5.0   7.4   

Ireland 4.0   3.6   2.2   1.0   1.2   

Italy 1.6   0.4   -1.1   -1.5   -2.4   

Luxembourg 0.8   0.2   -2.4   -2.5   -2.8   

Netherlands 3.0   0.1   -1.8   -1.6   -2.0   

Norway 1.7   0.4   -1.1   0.3   1.5   

Poland -2.2   -3.7   -2.9   -0.8   -0.8   

Portugal 2.5   0.9   -2.1   -2.1   -3.1   

Slovak Republic -3.0   -2.1   -2.0   -0.8   -0.2   

Spain 1.3   0.1   -0.6   -0.9   -0.9   

Sweden 0.4   -0.5   -1.5   -0.8   -0.8   

Switzerland 0.6   -0.6   -2.6   -1.8   -1.1   

United Kingdom 0.5   0.0   0.1   0.7   -0.1   

Source: OECD, own computations

Output gap as a % of potential output

 


