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‘Regional Labor Markets, Unemployment and Inequality in Europe’, studies the 

problem of unemployment in the European Union.  The methodology departs from the 

labor market flexibility hypothesis in distinct ways.  This hypothesis attributes a series of 

rigidities to the European labor market as the inducers of unemployment and prescribes a 

series of labor market reforms to make labor markets more flexible.  Studies supporting 

the labor market hypothesis are typically conducted at the national level.  The dissertation 

changes the unit of analysis to the regional level.  It also incorporates the relationship 

between pay-inequality and unemployment into the analysis.  With these changes, forces 

at the regional, national and continental level affecting the unemployment rate are 

incorporated in the analysis.  The dissertation is organized in three main sections.  The 

first section provides a general overview of the dissertation and a literature review on 

existing studies of European unemployment with emphasis on the flexible labor market 

hypothesis.  The second section computes the variable ‘pay inequality’ at the regional 

level from payroll data.  This section also develops the regional model of unemployment 
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and tests the model with an econometric unbalance panel that permits the separation of 

regional, national, and continental influences on European unemployment from 1984-

2000.  In the third section, three chapters test various implications of the regional model 

of unemployment.  The first tests the relationship between employment growth and 

inequality for 14 European countries from 1995-2000.  The second forecasts the rates of 

unemployment for five Polish regions in the year 2014 using the main regional model of 

unemployment and a mahalanobis matching procedure.  This chapter discusses the policy 

implications under various simulated scenarios for reducing rates of unemployment in the 

five Polish regions.  The third studies the case of Spain, and the extreme fluctuations in 

its unemployment rate during the past 30 years using the results of the main model that 

apply to this country and a hypothesis relating currency devaluations to rates of 

unemployment.  The final chapter collects the overall finding and provides a series of 

policy recommendations for Europe and its problem of unemployment. 
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MOTIVATION AND LITERATURE REVIEW 

 

Chapter 1.  Motivation and Introduction to Dissertation 

1.1 INTRODUCTION 

This dissertation entitled “Regional Labor Markets, Unemployment and 

Inequality in Europe”, studies the problem of unemployment in the European Union 

(EU).  Unemployment in Western Europe is currently three times higher than in the 

1960s, and it is significantly higher than in the United States (US).  Despite the progress 

achieved during the past forty years and the economic growth realized through economic 

integration, unemployment is a bigger problem now than it ever was.  Unemployment 

reflects the failure of an economic system, bringing misery and despair to those who 

suffer the consequences.  When the system functions well, jobs become available for all, 

or nearly all, of the active population, but when it does not it affects the lives of many, 

especially youth.  Figures such as 72.8 percent youth unemployment in Ceuta y Melilla 

(Spain) in 1995 or 68.6 percent youth unemployment in Campania (Italy) the same year 

are clear indicators of a failing economic system.  Youth unemployment in 2000 

averaged 18.3 percent across the European continent.  It affects an entire generation of 

young European workers.   

However the system has proven to work in the past in Europe.  In other cases, 

such as the US, the system has at times ceased to work (as in the Great Depression) but 

by and large it has proven to function well.  This dissertation firmly contends that 

policymakers can affect the functioning of an economic system, and that in the case of 
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Europe, its high unemployment rate is an indicator of failed economic policies.  A goal of 

any researcher in the field of public policy is to work in areas where results are most 

needed, and especially where past polices have proven to be ineffective.  The European 

problem of unemployment fits this criterion.  Research into the problem of European 

unemployment is voluminous, especially in the discipline of labor economics; however, 

all this research focuses unilaterally on market-based solutions and uses the same 

theoretical arguments, the same unit of analysis (countries), the same methodological 

approach, and the same data sources, and not surprisingly uses the same policy 

conclusion – abolish Europe’s social welfare model through a program of labor market 

reform.  This reform, it is argued, will indisputably cure the ills of unemployment.   

An established research practice among neo-classical economists has been to 

build upon previously published scholarly works by modifying a study in some way or 

another.  This practice is frequently found in the economics literature on European 

unemployment.  As mentioned, all the studies in this literature are very similar, and 

although they are abundant, they greatly lack diversity in their theoretical and 

methodological approaches.  All studies focus on a series of labor-market rigidities that 

appear within the European countries.  Research along this line is typically conducted at 

the national level and focuses exclusively on institutional factors and country-specific 

shocks as the causes of high levels of unemployment.   

This dissertation presents literature that identifies fundamental problems in the 

conventional approach, points to further problems, and develops its own research method 

that departs from the conventional framework in two very fundamental ways.  First, it 

shifts the unit of analysis from the national to the sub-national, regional level.  Along 

with this shift, the research method incorporates regional as well as national and 

continental factors in the analysis.  Second, it explores the relationship between 
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unemployment in Europe and pay inequality.  This relationship has been studied using 

several well known economic models (Rehn and Meidner, 1951; Harris and Todaro, 

1970).  Nevertheless, to this date it has not been fully analyzed across a range of 

countries and/or regions.  Some preliminary work in this area has been carried out by 

Conceição, Ferreira and Galbraith (1999), and by Galbraith and Garcilazo (2004). 

 

1.2 GENERAL METHODOLOGICAL APPROACH USED BY CROSS-COUNTRY STUDIES  

Chapter Two provides an extensive overview of the existing literature that studies 

the problem of European unemployment.  Its empirical findings are based on cross-

country, econometric studies.  This section describes their general methodological 

approach with the idea of contrasting it to the methodological approach taken in this 

dissertation.   

The general approach used by cross-country studies is a quasi-experimental one 

that includes a set of countries with inflexible labor markets as “treatments” and another 

group of countries with flexible labor markets as controls.  Studies of this kind identify a 

set of factors that impeded labor supply and demand from clearing in the market.  The 

identified factors are institutions, more specifically labor market institutions.  The term 

institutions is vague, with different meanings in different fields.  The set of institutions 

referred to by these studies are fundamentally (1) active labor market policies, (2) 

unemployment benefits, (3) benefit duration, (4) benefit replacement ratio, (5) tax wedge, 

(6) degree of coordination, (7) degree of centralization, (8) union density, and (9) union 

coverage.  Thus, from this point on, the term institutions or labor market institutions in 

this dissertation refers to these nine variables.   
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The analysis in cross-country studies is exclusively carried out at the national 

level.  Data on institutional measures are assembled by various sources, for example by 

Nickell and Layard (1996), Nickell (1997), Blanchard and Wolfers (2000), and by Belot 

and Van Ours (2004).  The parent source given in these databases is the Organization for 

Economic Co-operation and Development (OECD).  The authors seem to have collected 

or reassembled institutional data published by the OECD.  One of the main drawbacks of 

these studies lies in the quality of data representing institutions.  The quality of the data 

raises serious concerns, since institutions and their roles in the various labor markets 

operate very differently from country to country and where differences in regulations, 

governments, and main economic actors undermine a comparable measure across 

observations.  Section 2.61 takes a closer look at the quality of institutional data and finds 

serious discrepancies between the data and the reality they are expected to represent.  

Another major problem related to institutional data is the fact that the OECD, the 

main activist in favor of the flexibility agenda (as Chapter Two will document), is also 

the source provider of the data that is used to test the hypothesis favoring the agenda.  

This might well reflect a conflict of interest formally knows as a problem of a self-

selection.   

The econometric approach taken by cross-country studies falls into three broad 

specifications.  The first includes institutional variables as independent variables, and 

unemployment as the dependent variable.  The second interacts institutional variables 

with shocks,1 and the third specification interacts institutions and changes in institutions 

as independent variables (often also interacted with shocks) to explain patterns of 

unemployment.   
 

                                                 
1 Measures of shocks include total factor productivity growth, real rate of interest, labor demand shift, 
monetary policy, and the inflation rate. 
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1.3 GENERAL APPROACH OF DISSERTATION 

The evidence of cross-country studies relies heavily on the measures of 

institutions.  This dissertation departs from that practice; it argues that reliable measures 

of institutions are impossible to create accurately, given the many idiosyncrasies in each 

country affecting the institutional structure in a way that is very difficult to capture in a 

data observation.  Instead, it makes use of more reliable sources of data such as payroll 

data, growth rates, and demographic data.   

By shifting the unit of analysis from the national to the sub-national regional 

level, this study further benefits from the fact that data at the regional level is widely 

available and of very good quality.  The data source is Eurostat’s REGIO accounts, which 

render data compatible among all European regions using a common taxonomy across 

geographic delimitations and industrial categorizations.   

In addition to improving the quality of data, there are further advantages 

associated with changing the unit of analysis from countries to regions (see Section 3.2) 

at the sub-national level.  One of these is the ability to measure factors affecting the 

unemployment rate from regions, countries, and the European continent.  This is 

achieved through a two-way fixed-effect panel regression applied to the regional model 

of unemployment presented in Chapter Three, which separates the statistical effects that 

occur at the regional level, effects that occur at the national level and effects that are 

common across the entire continent of Europe.   

This approach overcomes the problem of having to rely on low quality data to 

measure institutional effects.  The fixed effects applied to the regional model measure the 

country-wide variation that is not captured by the regional variables included in the 
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model and the time effects.  This variation is a valid proxy for measuring the effects of 

institutions within the various countries.   

In addition, the model has the ability to measure other lines of causality not 

explored to date and to evaluate policies at the continental level.  The line of causality 

that is explored in this dissertation is the relationship between inequality and 

unemployment.  Since measures of inequality are not available at the sub-national level 

across a range of countries, this relationship has not been explored at the regional level.  

One of the challenges in this task is to obtain good measures of inequality at the regional 

level.  Chapter Two engages in this task by constructing regional measures of inequality 

from payroll data.  The measure of inequality is pay inequality.  This measure departs 

from traditional measures of income inequality because measures of income inequality at 

the regional level cannot be obtained, and because the relevant variable in Chapter Four’s 

theory of unemployment is wage differentials, not income differentials. 

The measures of pay inequality are consistent and comparable across observations 

since Eurostat publishes payroll data in a common metric (Euros and ECUs before 1999).  

The measure of pay published by Eurostat is compensation of employees, which includes 

wages and salaries,2 and employers’ social contributions.3.  Total labor costs are the 

summation of compensation of employees, vocational training costs4, other 

expenditures5, taxes and subsidies.  Thus the measure of pay inequality is a pre-tax 

measure, where country differences in tax structures and subsides do not affect the 

measure of inequality.  Differences in tax structures or subsidy mechanisms are indeed 

                                                 
2 Wages and salaries include direct remuneration and bonuses, payments to employees savings schemes, 
payments for days not worked, and wages and salaries in kind. 
3 Employers’ social contributions include employers’ actual social contributions, and employers’ imputed 
social contributions.  
4 Vocational training costs include remuneration of apprentices, social securing contributions for 
apprentices, and other vocation training cost. 
5 Other costs include recruitment and other costs. 
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important, especially for unemployment.  These effects are capture by the country fixed-

effects in the regional model of unemployment.   

The dissertation is composed of eight chapters.  An overview of its structure is 

provided in the next section. 
 

1.4 OVERVIEW OF DISSERTATION  

After a broad introduction given in this chapter, the second chapter presents a 

literature review of theories of unemployment, cross-country studies and their empirical 

robustness (or lack thereof), and theories exploring the relationship between pay 

inequality and unemployment.  Chapter Three develops the logic for a three-level 

(regional, national, and continental) hierarchical panel dataset of pay inequalities.  This 

dataset covers the period 1983-2000 and significantly expands the coverage of currently 

existing datasets measuring inequality in Europe across space and time.  The second part 

of this chapter analyzes the trends in inequality across industries, regions, countries, and 

the European continent as a whole during the period 1983-2000, focusing with greater 

precision on the last five years of coverage (1995-2000).   

Chapter Four utilizes this high quality dataset to estimate a regional model of 

unemployment with four independent variables: pay inequality, the proportion of youth in 

the population, growth of GDP, and relative wealth of regions.  The model covers the 

period 1984-2000 and measures the coefficients at the regional level in addition to the 

variation in the unemployment rate caused by regional, national, and continental forces.  

Through the country-specific effects it tests the country-rigidity hypothesis in a way that 

has not been done in the past.   

Chapter Five examines the actual relationship between employment growth and 

inequality for 14 European countries from 1995 to 2000 at the regional and national level.  
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This chapter investigates a widely held view that presumes the existence of a trade-off 

between employment growth and inequality.  A common practice in this view has been to 

aggregate services into a single sector.  This chapter deviates from this practice and 

disaggregates services into 11 sub-sectors.  

Chapter Six applies the results from Chapter Four to regions in the newly 

admitted member countries through a matching procedure to predict the evolution of their 

unemployment rates using the projection observed across a matrix of variables from 

regions in Spain and Portugal, which joined the EU in 1986.  The goal of this 

counterfactual exercise is to design effective policies for reducing the higher levels of 

unemployment present in the regions from the ten new member states. 

Chapter Seven studies the case of Spain and its puzzling unemployment trend 

after it transitioned into a democracy in 1978.  This chapter makes use of the results from 

Chapter Four that apply to the case of Spain.  There are many studies attempting to 

explain the puzzling rate, most of them focusing on labor market institutions.  The trend 

in the Spanish unemployment rate displays a non-linear behavior.  The chapter tests a 

hypothesis developed by Yotopolous (1999) that has the ability to generate non-linear 

economic performance. 

In short, Chapter One and Two provide an introduction and literature review of 

the dissertation.  Chapter Three develops a panel dataset that is used in Chapter Four.  

Chapter Four presents an econometric model of unemployment in Europe at the regional 

level.  Chapters Five, Six and Seven are three applications that stem from the 

econometric model. 

One theme common to all chapters is the departure from considering the 

unemployment rate as a phenomenon driven primarily by the idiosyncrasies of national 

institutions and the rigidities they create in their labor markets.  Instead, the dissertation 
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acknowledges that the process of European integration is being carried out by a complex 

array of policy instruments ranging from local to national and supranational levels, where 

regions have properties that the nation as a whole may not share, and where nations 

nested within Europe’s changing boundaries may have distinct properties not shared with 

others within the EU.  In order to understand the effects of European integration on 

unemployment, the analysis must consider forces affecting the unemployment rate from 

the perspective of each of these three hierarchical levels.  With this approach, the goal of 

the dissertation is to gain a better understanding of how these forces interact with one 

another and how they affect overall unemployment.  Chapter Eight provides a series of 

regional, national, and continental policy recommendations to improve Europe’s 

underperforming economic system for the purpose of reducing the high unemployment 

rates in Europe.



 

 10

 

Chapter 2.  Literature Review 

2.1 INTRODUCTION 

This chapter provides a literature review of conventional labor economics.  This 

literature suggests a program of aggressive labor market reforms as the cure to Europe’s 

high levels of unemployment.  The arguments are based on a hypothesis called the labor 

market flexibility hypothesis, whereby market mechanisms efficiently match labor 

demand with labor supply.  The theoretical root of this hypothesis traces back to the 

classical economists from the 19th and early 20th centuries.  Its empirical support, 

presented in Section 2.5, is given by econometric studies at the national level utilizing 

measures of labor market institutions and economic shocks.  However, as we will see in 

Section 2.6, the evidence supporting this hypothesis lacks robustness and suffers from 

significant shortcomings.  The main econometric model developed in this dissertation 

introduces the variable inequality into the analysis.  The theoretical arguments for 

including this variable are given in Section 2.7.  Finally, this chapter provides a literature 

review on the topic of regional unemployment rates in Section 2.8, since the main model 

of this dissertation focuses on the sub-national (regional) level. 

 

2.2 FACTS - THE MACROECONOMIC ENVIRONMENT  

During the past 30 years, the trend of the European unemployment rate differed 

from the trend in the US.  As we can see in Table 2.1, during the 1970-1975 period the 

unemployment rate in the US was close to six percent, in (West) Germany it stood at one 

percent, and in the rest of the European Community6 (EC) at three percent.  Twenty years 
                                                 
6 The EC became the EU with the Maastricht Treaty signed in 1992 and ratified in 1993. 
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later, the unemployment rate in the US remained close to six percent while in the EU it 

increased by six percentage points to approximately nine percent.  The contrast is clear: 

since the 1970s there has been no upward trend in the US unemployment rate; while in 

Europe there has been a rising trend.  The second observation is the enormous variation 

in the unemployment rates existing among countries in Europe.  Austria’s unemployment 

rate during the 1990-1995 periods was close to four percent while in Spain it was 16 

percentage points higher at approximately 20 percent.  

 

Table 2.1 Trends in Five Year Unemployment Rates, 60-95  

  60-65 65-70 70-75 75-80 80-85 85-90 90-95 
United States 5.32 3.90 5.78 6.93 8.00 6.05 6.42 
Europe (13) 2.08 2.34 2.93 5.12 8.26 8.45 9.13 
Austria 1.63 1.50 1.10 1.55 2.97 3.42 3.67 
Belgium 2.23 2.32 2.93 7.28 11.28 9.65 8.23 
Denmark 2.08 1.67 2.02 5.25 7.42 6.73 8.50 
Finland 1.40 2.38 2.13 4.92 5.05 4.37 11.88 
France 1.48 2.10 2.92 5.12 8.32 9.92 10.77 
Germany 0.57 0.83 1.42 3.43 5.97 6.07 5.50 
Ireland 4.98 5.07 5.97 7.95 12.58 16.33 14.45 
Italy 3.63 4.13 4.05 4.80 6.42 7.52 8.13 
Netherlands 0.87 1.43 2.93 5.45 10.05 9.10 6.62 
Portugal   4.42 6.98 7.85 6.54 5.47 
Spain 2.38 2.52 2.90 6.70 16.58 19.12 20.12 
Sweden 1.18 1.42 1.73 1.53 2.37 1.87 6.28 
United Kingdom 2.55 2.75 3.62 5.60 10.48 9.18 9.13 
Source: Data provided by Nickell (note in Nickell et al., 2005 paper, Table 1: “...these numbers correspond 
to the OECD standardized rates and conform to the ILO definition.  The exception is Italy where we use the 
US Bureau of Labor Statistics ‘unemployment rates on US concepts’… we used the correction to the 
OECD standardized rates made by the Bureau prior to 1993.  This generates a rate which is 1.6 percentage 
points below the OECD standardized rate after 1993.  The rates referred to in Spain refer to recently ILO 
rates.  For earlier years we use the data reported in Layard el al. (1991) Table A3.  For later years we use 
OECD Employment Outlook (2003) and UK Employment Trends, published by the UK Department of 
Education and Employment.) 

The economics profession has developed an all-encompassing explanation for 

Europe’s high unemployment rate and the variation existing across the European 

countries that exclusively focuses on rigidities in national labor markets.  This hypothesis 

is the labor market flexibility hypothesis.  There are other hypotheses yielding 

explanations for Europe’s higher levels of unemployment relative to the rate found in the 

US. 
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The first alternative explanation refers to differences in the size of the working 

population between both the US and Europe, meaning the US has a lower unemployment 

rate because Americans choose not to join the labor force while Europeans do.  This 

explanation is ruled out by looking at employment to population rates and labor force 

participation.  In 1997, 73.5 percent of Americans between 15 and 64 years of age were 

employed, while in the EU it was 60.4 percent and in Germany 63.5 percent.  The 

numbers in the participation rate in the labor force are similar: 77.4 percent of Americans 

in the same age range were counted in the labor force, compared to 67.7 percent in the 

EU and 70.4 percent in Germany (Solow, 2002). 

The second alternative hypothesis suggests that the high rates in Europe are 

caused exclusively by changes in the economic environment7 (Jackman, 1998).  For 

example, one can hypothesize that the oil shocks in the early and late 1970s caused the 

sharp rise in European unemployment.  This explanation loses force when taking into 

account that the US was also exposed to the same oil shock without experiencing a 

similar sustained rise in its unemployment rate.  Alternative shocks such as technological 

change or increases in trade do not seem notably different in Europe than those 

experienced in the US. 

A third theory relates the high levels of unemployment in Europe to a decrease in 

its labor market productivity8 (Bruno and Sachs, 1985, ch. 9; Grubb et al., 1982, 1983).  

Labor productivity only increased by less than two percent in Europe between 1980 and 

the 1990s.  During the 1960s and the early 1970s it had increased by five percent.  When 

comparing the European experience to the case of the US, there are no salient differences 

                                                 
7 The economics profession refers to them as exogenous shocks. 
8 The authors argue unemployment rises through the following mechanism when a slowdown of total factor 
productivity occurs.  A slowdown in total factor productivity implies a slowdown in the feasible growth of 
the real wage.  If wage aspirations do not moderate simultaneously the result will be rising unemployment  
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between them.  The US also experienced a productivity slowdown in the early 1970s 

without experiencing a permanently higher unemployment rate.  

There has been a tendency to assume that there must be one single answer to why 

the US has kept its unemployment rate moderately low while Europe has seen its rate rise 

to high levels.  The conventional explanation rests entirely in the labor market rigidity 

hypothesis.  The theoretical pillars of this hypothesis are based in classical and neo-

classical economic textbook principles where rigidities in the labor market create 

unemployment through the mechanism of impeding labor supply and demand from 

clearing (equating) to a market determined equilibrium wage.  The European rigidities 

are caused by institutions such as unions, centralized wage bargaining, unemployment 

benefits, taxes, and employment protection laws.   

The next section reviews the classical and Keynesian theories of unemployment.  

It then presents the current economic literature supporting the labor market flexibility 

hypothesis, and the methodological approach used to find evidence (or lack thereof) for 

this hypothesis.   

 

2.3 CLASSICAL NEO-CLASSICAL AND KEYNES’ THEORIES OF UNEMPLOYMENT – 
THE DIFFERENCE BETWEEN VOLUNTARY AND INVOLUNTARY UNEMPLOYMENT  

The classical theories of unemployment determine the equilibrium level of 

employment by the intersection of the labor demand and supply schedules.  The 

equilibrium level – called the market clearing level – determines an equilibrium real 

wage and an equilibrium employment level at the point where the marginal product of 

labor (supply schedule) equals to the marginal disutility of work (demand schedule).  

When markets clear there is no unemployment.  The classical theory only accounts for 

two types of unemployment: frictional and voluntary.  Frictional unemployment occurs 
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when there are temporary mismatches of jobs and skills, while voluntary unemployment 

results when legislation, social practices, or collective bargaining do not allow markets to 

clear.  Voluntary unemployment is caused when the real wage is set by institutions or 

policies such as minimum wages, unions, and legislation protecting the rights of 

employees to earn wages above the market clearing rate.  In this case labor supply 

exceeds labor demand resulting in unemployment.  It is called voluntary unemployment 

because a fall in real wages to the market clearing wage will bring back the equilibrium 

employment, eradicating the unemployment rate. Under the classical theories, all factors 

impeding the market mechanism from clearing generate unemployment.  The policy to 

combat unemployment under the classical theory is to abolish these factors so that 

markets can clear.  

The neo-classical theories of unemployment (reviewed in Davidson, 1998) are 

almost identical to the classical theories.  Davidson identifies two studies (Phelps, 1994; 

and Layard, Nickell and Jackman, 1991) as representatives of today’s conventional 

laissez-faire philosophy.  Their theories are based on two axioms that are found in the 

classical theories.  The first axiom claims the aggregate demand for labor is uniquely 

related to, or a function of the marginal product of the labor schedule.  The second axiom 

claims the shape of the aggregated demand function is downward sloping with respect to 

aggregate employment because industry operate (in the short run) under conditions of 

diminishing returns.  The implications, as in the classical theories, of accepting the 

axioms are (1) the real wage determines the level of employment, and (2) unemployment 

is reduced by decreasing the real wage.  Under this view, unemployment is voluntary.  

Keynes (1936) makes a distinction between voluntary and involuntary 

unemployment.  Unemployment resulting from the existence of unions or imperfect 

competition should be considered as voluntary unemployment and involuntary 
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unemployment is caused by wage earners’ inability to bargain over the determination of 

the real wage.  Keynes main criticism towards the classical theories lies in the fact that 

workers can not make a wage bargain in real terms.  This criticism also applies to the 

current neo-classical synthesis.  In the General Theory, Keynes argues that a reduction of 

real wages occurs by either (1) a decrease in the real wages or (2) by increasing the 

money price of wages.  A decrease in the money wages could be blocked by collective 

action, but even if it occurs, the effect would be offset by a corresponding fall in money 

prices.  Thus Keynes argued that workers could not make a wage bargain in real terms 

instead, they could only accept the aggregate volume of employment offered by 

employers at any given money-wage structure.  The concept of Keynes’ involuntary 

unemployment is founded on the idea that an expansion reduces unemployment, through 

a higher level of equilibrium employment. 

The concept of involuntary unemployment is essential to this dissertation.  

Section 1.1 presented Europe’s current economy as an economic system that is 

underperforming.  The dissertation is not only based on a belief that a set of policy-

controls (prescribed in Chapter Eight) would be beneficial for Europe’s employment 

prospects, but that they are necessary and urgently needed to generate more jobs, 

especially for the youth.   
 

2.4 THE LABOR MARKET RIGIDITY HYPOTHESIS  

A very influential institution favoring the labor market flexibility hypothesis has 

been the Organization for Economic Co-operation and Development (OECD).  Since 

1992, the OECD has intensely researched the causes of high unemployment in its 

member countries.  The Jobs Study (1994a, 1994b) elaborates a series of policy 

recommendations intended to reduce unemployment.  Of the 59 policy recommendations, 
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about a quarter focuses on the flexibility of the labor markets.  The most important of 

these are: (1) to reform unemployment benefit systems to ensure that they do not impinge 

on the functioning of labor markets; (2) to modify employment security provisions 

inhibiting employment expansion; (3) to eliminate impediments to, and restrictions on, 

the creation and expansion of enterprises; (4) to increase flexibility of working time 

regulations; and (5) to take action toward making “wage and labor cost more flexible by 

removing restrictions that prevent wages from reflecting local conditions and individual 

skill levels, in particular of young workers”(OECD 1994a).   

The economics profession, in line with the OECD, has also called for flexibility in 

labor markets.  Horst Siebert, a distinguished European economist, attributes Europe’s 

unemployment problem to an array of institutional arrangements that form a complex 

web of incentives and disincentives on both sides of the labor market (Siebert, 1997).  He 

attributes Europe’s recent double digit unemployment figures solely to labor market 

rigidities, and by comparing Europe to the US, Siebert argues that the institutional 

differences between them can explain their different employment pictures.  Siebert 

contends that changes occurring in European institutions affecting its labor markets over 

the last 25 years are the central reason for Europe’s poor labor market performance, and 

thus recommends to “…undertake major reforms on the institutional setup of the labor 

market” (Siebert, 1997, p. 2).  A similar conclusion is reached by Robert Haveman 

(1997).  In his work, Haveman finds the high levels of unemployment and slow 

employment growth are caused by Europe’s generous social benefit programs, high 

minimum wage levels, and relatively stringent labor market regulations.   

The studies by Siebert and Haveman relate the presence of institutions in Europe 

with poor employment performance (in comparison to the US).  This argument is often 

combined with the role of economic shocks, and in particular the interaction between 
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shocks and institutions.  In a recent survey of the European problem, Bean (1994) finds 

that shocks in the forms of demand shocks, productivity slowdown, deterioration of the 

terms of trade, worker militancy, and technological changes have contributed to the 

persistence of the unemployment rate in European countries.  However, Bean finds that 

shocks such as the oil price shock, productivity shocks, and real interest rate shocks, were 

not uniform and homogeneous across the European countries, and thus when considered 

in isolation, shocks cannot explain cross-country differences in the unemployment rates 

as can be seen in Table 2.1. 

The occurrence of economic shocks and the presence of institutions provided an 

adequate explanation (to the mainstream economics profession) as to why Europe has 

higher unemployment rates than the US (the first observable fact seen in Table 2.1).  The 

profession was puzzled to explain the variation in unemployment across the European 

countries until the work of Blanchard and Wolfers (2000) who explained the variation in 

unemployment rates as the product of interplay between exogenous shocks and 

institutions.  This seminal paper was part of a growing literature relating shocks with 

institutions.  Studies of this kind include Bruno and Sachs (1985), Layard et al (1991), 

Phelps (1994), Blanchard (1999), and finally Blanchard and Wolfers (2000).  The key 

element in Blanchard and Wolfers’ work is that their model provides an answer to both 

the high levels of unemployment in Europe relative to the US and the variation across 

countries.  Most importantly, their econometric model provided sufficient empirical 

evidence that has, up to this date, satisfied the economics profession.  The next section 

takes a closer look at the methodology and the empirical evidence in Blanchard and 

Wolfers’ work.   

Studies favoring the labor market flexibility hypothesis attributing either 

institutional factors or the interaction between these and exogenous shocks argue that 
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institutional rigidities are the root of Europe’s unemployment problem.  Their policy 

recommendations are to drastically reform (or suppress) Europe’s social welfare model 

and its corresponding institutions.   

This conclusion is strongly supported by key European policy institutes such as 

the European Central Bank, the IMF, and the OECD, as well as the mainstream press and 

political leaders.  Despite the strong support for the hypothesis, its evidence is 

inconclusive and lacks robustness as we will see in Section 2.5.  It nevertheless receives 

support from those in a profession rooted in axiomatic principles and a blind belief in 

market mechanisms.  The goal of this dissertation is not to disprove the labor market 

hypothesis; studies such as Baker et al. (2000) already conduct an excellent criticism, but 

rather to depart from the conventional methods and study the problem of unemployment 

in a novel way more in line with Europe’s reality and its complex system of governance 

that affects policies at various levels beyond the national level.   

 

2.5 EVIDENCE SUPPORTING THE LABOR MARKET FLEXIBILITY HYPOTHESIS 

Evidence supporting the labor market flexibility hypothesis is mainly obtained 

through cross-country bivariate panel regression studies.  The cross country studies can 

be categorized into three broad groups in their methodological approaches.  The first 

group (Scarpetta, 1996; Elmeskov et al, 1998; Nickell 1997; Layard et al., 1998) includes 

institutional variables as independent variables, and unemployment (or a measure of 

employment output) as the dependent variable.  These studies treat countries with random 

effects.  The second group (Layard et al., 1991; Blanchard and Wolfers, 2000; Bertola et 

al., 2001; Fituoussi et al., 2000) interact institutional variables with shocks, and the third 

group (Belot and Van Ours, 2004, Nickell et al., 2005) interact institutions and changes 
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in institutions as independent variables (often also interacted with shocks) to explain 

patterns of unemployment.   

All these panel regression models are conducted at the national level, and 

typically include all EU countries in addition to the US, Japan, Canada, and Australia.  

The non-EU countries are used as controls for the European countries.  The general 

approach is to consider the unemployment rate or another measure of employment output 

as the dependent variable, and include institutional variables, shocks, and additional 

variables9 as independent variables. 

While the coverage and specification differs across these studies, the data to 

measure institutions are very similar.  There are eight main institutional variables: 

employment protection, active labor market policies, unemployment benefit or 

replacement rate, unemployment duration, tax wedge, union density, union coverage, and 

coordination in the wage bargaining process.  The data sources measuring these variables 

refer to datasets created by Layard et al. (1991), Nickell (1997), Layard and Nickell 

(1990) Nickell et al. (2005), and Blanchard and Wolfers (2000).  However, it is worth 

noting that these authors have assembled (or reclassified) OECD data from various 

sources [employment outlook (1995, 1996, 1997, 1998, 1999, 2000), the jobs study 

(1994b)] into a single dataset.  The parent data source remains the OECD. 

The works by Scarpetta (1996) and Elmeskov et al. (1998) are very similar in 

nature – not surprising given that Scarpetta, a senior OECD economist, is involved in 

both projects.  Both studies cover annual data from the periods 1983-1993 (Scarpetta) and 

1983-1995 (Elmeskov et al).  Both use feasible generalized least squares and find 

employment protection and unemployment benefits increase unemployment while active 

labor market policies decrease it.  The relationship between the tax wedge and 

                                                 
9 These include inflation and interest rates. 



 

 20

unemployment is mixed: Scarpetta finds no effect in his study contrary to the positive one 

in Elmeskov et. al.  The two studies find that highly centralized and decentralized 

bargaining systems outperform intermediate, semi-centralized bargaining systems.  

The econometric specification and the data in Nickell (1997) and Layard and 

Nickell (1999) are also almost identical.  Both studies cover 20 countries and include two 

data points (six year averages for 1983-1988, and 1989-1994) for each country.  The 

dependent variable is the logarithm of the unemployment rate and the independent 

variables are labor market institutions.  The model is specified as generalized least 

squares10 and includes a time dummy for the second variable.  Both studies reach the 

following conclusions: total tax wedge, replacement rate, and benefit duration enter 

positively into the regression, active labor market policies decrease unemployment, 

employment protection legislation has no effect, and unions (density and coverage) 

increase unemployment but the result is offset if unions and employers can coordinate 

their wages.  

All four cross-country studies (Scarpetta, 1996; Elmeskov et al, 1998; Nickell, 

1997; Layard and Nickell, 1999) that explain the heterogeneity and evolution of the 

European unemployment rate through institutions suffer from a key shortcoming 

identified by Blandard and Wolfers (2000). 

Explanations (of high unemployment) based solely on institutions also run 
however into a major empirical problem: many of these institutions were already 
present when unemployment was low …Thus, while labour market institutions 
can potentially explain cross country differences today, they do not appear able to 
explain the general evolution of unemployment over time. (Blanchard and 
Wolfers, 2000, p. C2) 

 

                                                 
10 Both papers do not provide an explanation of why a generalized least square model is chosen. 
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The next set of studies (Layard et al., 1991; Bertola et al., 2001; Fituoussi et al., 

2000; and especially Blanchard and Wolfers, 2000) claim that the interaction between 

institutions and shocks accounts for both the heterogeneity and the evolution of the 

European unemployment rates.  The paper by Layard et al., (1991) was the pioneer under 

this specification, however the most representative and influential work is by Blanchard 

and Wolfers.   

Their study uses five year periods from 1960-1996 across 15 European OECD 

countries.  It begins by assuming unobservable but common shocks across countries and 

time invariant institutions.  The unobservable shocks are captured by time dummies while 

the values for institutions equal the average of the two eight-year periods given in 

Nickell’s data set covering eight labor-market institutional variables.  This regression 

finds that the interaction of unobservable shocks with replacement rates, duration of 

unemployment benefits, employment protection, tax wedge, union contract coverage and 

density, leads to larger unemployment rates while the interaction of unobservable shocks 

with active labor market policies and coordination leads to lower ones.  Under 

unobservable shocks Blanchard and Wolfers allow for institutional characteristics to vary 

over time by constructing their own measures of institutions for two variables: 

replacement rates, and employment protection.  Surprisingly the results are worse (lower 

R-square and loss of significance in the coefficients of the interaction between 

unobservable shocks and replacement rates, employment protection union density and 

union coverage) under the regression allowing for time-varying institutions.   

Under a second specification the authors allow for country-specific shocks for 

three variables: total factor productivity growth, real rate of interest, and labor demand 

shift.  They first ignore differences in institutions across countries and find that shocks 

alone do not explain cross-country heterogeneity in the unemployment rates.  They 
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proceed by interacting shocks with institutions and find significance levels and the 

expected signs in seven out of eight coefficients interacting country specific shocks and 

time-invariant institutions (the coefficients of union coverage and time varying shocks 

remain insignificant).  The coefficients under country-specific shocks and time-invariant 

institutions are 1.5 to 2 times larger than the coefficient for unobservable country shocks 

and time-invariant institutions, but the R-square goodness of fit measure decreases.  

Finally they conduct the same exercise under their alternative measures of institutions.  

When Blanchard and Wolfers allow for country-specific shocks and time varying 

institutions, the R-square decreases further and most of the coefficients lose their 

significance.   

The basic Blanchard and Wolfers model is extended in Bertola et al. (2001) who 

include an additional demographic variable – the share of young people between the ages 

of 15-25 as a fraction of the number of people 15 years of age and over.  The authors 

argue that approximately 48 to 63 percent of the divergence between the US and other 

countries’ unemployment rates over the period 1970-1995 is largely due to the interaction 

between macro shocks and the laissez-faire labor market institutions of the US.   

Fitoussi et al. (2000) examine 19 OECD countries during the period 1960-1998.  

This study proceeds in a different way: first it interacts non-wage support (income from 

private wealth plus social spending relative to labor productivity), the real price of oil, the 

real rate of interest, and productivity growth with country dummies.  Then it investigates 

the cross-section between these interactions and labor market institutions.  It finds that 

replacement rate, union density, and union coverage have positive effects on the size of 

the country-specific fixed effects (and thus unemployment), whereas coordination has a 

negative effect.  All other labor-market variables are insignificant in the regressions.  

Fitoussi et al then present regressions testing how much, changes in labor-market 
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policies, monetary policy, and national differences in asset prices explain trends in 

unemployment in the 1980s and 1990, and find that labor market institutions (including 

country fixed effects) can explain nearly 80 percent of the variance in the national 

unemployment rates over the years 1983-1988.  Yet when changes in unemployment 

from 1980 to 1990 are regressed against changes in institutions, most of the coefficients 

become insignificant 

The last set of studies (Belot and Van Ours, 2000, Nickell et al., 2005) recognizes 

the existence of institutional heterogeneity across countries and over time, and departs 

from modeling levels of institutions as independent variables.  Belot and Van Ours 

interact the institutional variables with each other since they argue that institutions are 

interdependent, and Nickell et al. considers changes in institutions. 

The coverage in Belot and Van Ours (2004) includes 18 countries over the years 

1960-1995 using five-year periods.  Their study reports four regressions measuring the 

direct impact of five institutional characteristics (tax rate, replacement rate, employment 

protection, union density, and centralization) and the change in inflation on 

unemployment without interactions, and three regression with the same independent 

variables and interaction terms between them.  Of the first four regressions, the only 

regression in which all of the coefficients are significant is when country and time fixed 

effects are not included.  In this regression, the tax rate, the replacement rate, and union 

density increase unemployment, however, contrary to the conventional labor market 

rigidity view, centralization (coordination) and employment protection decrease 

unemployment.  

When interactions between replacement rates and taxes, employment protection 

and centralization, and union density and centralization are present, the only institutional 

coefficient remaining significant across all specifications is the replacement rate.  Yet in 
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contrast to the conventional view, the coefficient becomes negative.  The sign of the 

interaction between the tax rate and the replacement rate is positive under the three 

regression models.  The results from the remaining two interaction terms are mixed – the 

signs of the interaction between employment protection and centralized bargaining 

(positive) and between union density and centralized bargaining (negative) change when 

employment protection and union density are interacted with decentralized bargaining11.  

Nickell et al. (2005) cover 1961-1995 annually across 20 OECD countries.  The 

study first explores whether changes in labor market institutions (generous benefits, trade 

union power, taxes and wage inflexibility) along with shocks (changes in labor demand, 

total factor productivity growth, real import prices, money supply, real interest rate) and 

interaction terms between four institutional variables (coordination and employment 

taxes, benefit duration and the replacement rate, and coordination and union density) 

explain the unemployment rate.  Second it expands this specification and includes the 

interaction of time dummies (interpreted as unobservable country specific shocks) with 

average values of institutions.  The second specification is similar to Blanchard and 

Wolfers (2000).  Nickell et al. find that the replacement ratio, benefit duration, and 

employment tax have positive coefficients, bargaining coordination is negative, and 

employment protection and union density are not significant under both specifications.  

The interaction between coordination with employment taxes and union density reduces 

unemployment, while the interaction between benefit duration and the replacement rate 

amplifies it.  The effects of labor demand shocks, and total factor productivity decrease 

the unemployment rate, and shocks in real import prices increase it.  The coefficients for 

the money supply shocks and the real interest rate are not significant.  Through a dynamic 

simulation, the paper claims that changes in labor market institutions explain around 55 

                                                 
11 The authors defined decentralized bargaining to be centralized bargaining occurring at the firm level.   
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percent of the rise in European unemployment from the 1960s to the first half of the 

1990s.  Finally, the model interacting average values of institutions and shocks (measured 

by time dummies) makes no real contribution to understanding unemployment changes  

 

2.6 CRITICISM OF THE LABOR MARKET FLEXIBILITY HYPOTHESIS 

The OECD has actively pursued an agenda of labor market reforms with its 

member countries over the past ten years in line with the logic of the labor market 

flexibility hypothesis.  The mainstream media has also strongly supported these reforms 

as the cure to Europe’s unemployment ills.  Quotes such as: “Most economists agree that 

unemployment is higher in Europe than in America because Europe’s labor markets are 

riddled with rigidities …and generous unemployment benefits.” (The Economist, p. 142, 

October 11, 1997), are commonly seen in influential economic newspapers and 

magazines.  Tony Blair recently stated “…Europe must address a profound question 

about its future in particular the pathway towards economic reform...” in a press 

conference given in San Gimignano (Tuscany) on May 30th 2005.  

All these claims are substantiated by research conducted by economists.  The 

empirical support for the labor market flexibility explanation comes almost exclusively 

from the econometric analyses reviewed in the last section.  Influential policy makers 

take this evidence supporting their efforts to reform European labor markets (Stephen 

Nickell is member of the Bank of England's Monetary Policy Committee (MPC) and 

Richard Layard a member of the House of Lords since 2000).   

But do these studies really provide substantial evidence explaining the high levels 

of European unemployment through institutional factors?  This section argues they do 

not.   
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There are numerous studies pointing out serious problems in cross-country studies 

supporting the flexible labor market hypothesis (Chang, 1997; Oswald, 1997; Howell et 

al, 1998; Jackman, 1998; Fair, 2000; Akerlof et al., 2000; Arestis and Mariscal, 2000; 

Mitchell, 2001a; Atkinson, 2001; Baker et al., 2002).  Out of this pool, Baker et al. 

conduct the most thorough and comprehensive examination of the cross-country 

literature.   

Baker et al. (2002) review the cross-country literature including studies from 

Scarpetta (1996), Elmeskov et al. (1998), Nickell (1997), Blanchard and Wolfers (2000), 

Bertola et al. (2001), Fituoussi et al. (2000), Belot and Van Ours (2004)12, and Nickell et 

al. (2005).13  The paper finds a disconcerting range in the estimates that measure the 

impact of institutions on unemployment, suggesting these studies lack robustness in the 

results across specifications and in the definition of variables.   

In reviewing each work, Baker et al. (2002) find methodological problems and 

inconsistencies across all studies.  The first is the problem of reverse causation between 

unemployment and benefit generosity and between unemployment and the tax wedge.  

This problem – often referred to as endogeneity – has not been properly addressed in any 

of the cross-country studies.  The problem of reverse causation also applies to the 

variable active labor market polices.14  Nickell (1997) attempts to find instruments for 

this variable by renormalizing the percentage of GDP spent on active labor market 

measures to an average unemployment rate (instead of current) over a two year time 

period (1977-1979).  However, this instrument does not address the problem that 

                                                 
12Baker et al. examine the working paper version of Belot and Van Ours in 2000 the paper is almost 
identical as the 2004 version. 
13 Baker et al. examine two previous versions of Nickell et al. (2005) one published in 2001 and a second 
published in 2002.  The second version includes two additional years of data and is the same as the 
published versions from 2005. 
14 Refers to the percentage of GDP spent on active labor market measures on current unemployment  
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spending on polices to dampen employment (even in an average figure) is a function of 

the unemployment rate. 

Baker et al. (2002) find that the sizes of the various institutional coefficients in 

Nickell (1997), Elmeskov et al. (1998), and Nickell et al. (2000) are unrealistic.  In 

Fitoussi et al.(2000), Baker et al. (2002) discover that the estimates of the sensitivity 

parameter measuring the extent to which shocks lead to higher unemployment are higher 

in the countries which are thought to have relatively few labor market rigidities.  This 

latter result contradicts the conventional view of the flexible labor market hypothesis.  

The biggest shortcoming of cross-country studies measuring the direct impact of 

institutions on the unemployment rates is, as stated by Blanchard and Wolfers, the fact 

that the institutional setting was not much different when unemployment rates were low 

in Europe, an observation that severely undermines all studies explaining the evolution of 

unemployment.  These include Scarpetta (1996), Nickell (1997), Layard and Nickell 

(1999), Elmeskov et al. (1998).   

The most influential cross-country study has been Blanchard and Wolfers (2000), 

yet the fact that the inclusion of time varying institutions weakens their results is a major 

limitation in establishing a link between institutions and unemployment.  Even the 

authors are cautious in interpreting their work as evidence explaining unemployment with 

institutions: “…further improvements should help reduce unemployment – although the 

poor results obtained using time-varying institutions make us reluctant to push this 

position further” (p. 19).  

The paper presented by Nickell et al. (2005) is a revised version of an earlier one 

(2001), with three additional years of coverage (1992 -1995).  Baker et al. noted that 

there are substantial changes in the regression results between the two versions indicating 

serious doubts about the robustness of the conclusions. 
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After identifying some inconsistencies in the cross-country literature, Baker et al. 

(2002) carry out their own analysis with the original data used in Nickell et al. (2005), 

Blanchard and Wolfers (2000), Belot and Van Ours (2001), and other sources.  Their 

analysis first plots the average values for five year periods between six commonly used 

institutional variables (replacement rate, benefit duration, employment protection laws, 

union density, bargaining coordination, and taxes) and the unemployment rate across 

sections, over the period 1980-2000.  The scatter plots show no correlation between any 

of the six institutional variables and unemployment.  The analysis continues by 

replicating the cross-country regression model from Nickell (1997) with extended data 

observations used in Nickell et al. (2005).  The original model (Nickell, 1997) included 

only two data observations averaged over the periods 1983-1988 and 1989-1994, while 

the newer version includes yearly data for 1961-1995.  The results change dramatically 

from the original claims where coefficients in three of the six institutional variables have 

the wrong sign and none are statistically significant.  The final part of the analysis in 

Baker et al. (2002) examines the extent to which labor market institutions can account for 

the evolution of national unemployment rates using an extended data set over eight five-

year periods spanning the years 1960-1999.  The specification of the model includes 

institutional variables, interactions among institutions, country and time effects, and 

changes in inflation.  The results indicate a positive relationship between taxation and 

unemployment up to the early 1980s that weakens in subsequent years.  They also 

suggest that employment protection and unemployment benefits have perverse or weak 

effects and that bargaining coordination reduces unemployment particularly since the 

early 1980s.  The overall conclusion reached by Baker et al. (2002) is a severe lack of 

robustness in the estimates of the impact of labor market institutions on unemployment; 
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these seem dependent of the particular measures of the institutions used and on the time 

period covered.  

Howell, Duncan, and Harrison (1998) criticize the labor market flexibility 

hypothesis by noting that institutions have not changed very frequently in Europe over 

the past 40 years while the unemployment rate has fluctuated independently.  

Furthermore, if institutional features of labor markets – in an era of collapsing demand 

for low-skilled labor – are the central explanation for high European unemployment, as 

claimed by Siebert (1997), then why have neo-liberal policy experiments failed to show 

much, if any, effect on low skilled unemployment trends?  Specifically, why did the 

Thatcher reforms, under which labor market institutions in the UK were “significantly 

overhauled” (Siebert, 1997) fail to produce anything close to US unemployment levels?  

The flexibility hypothesis fails adequately to answer these questions presented by 

Howell, Duncan and Harrison (1998).   

 

2.61 Institutional Data Used in Cross-Country Studies 

One factor hindering robust results in the relationship between institutional 

characteristics and unemployment is the fact that labor market institutions are very 

difficult to measure and to compare across observations.  For instance, it is an impossible 

task to quantify a variable such as coordination in wage bargaining in a way that is 

comparable across European countries, each with different institutional structures, 

political players, and legislation.  The quality of data measuring institutions is, in my 

opinion, very questionable since the task of accurately incorporating all the idiosyncratic 

factors that affect each country-specific institution in a statistical number is almost 

impossible.  At best, the proxies used in cross-country studies to represent institutions are 

approximations that do not represent the diverse realities very accurately.  Thus, if the 
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data used in cross-country studies to represent institutions is not very accurate, then by 

logical extension, the results obtained from their econometric models are also not very 

precise.   

Table 2.2 includes institutional data used in Nickell’s (1997) influential study.  

The measures are average values across 1989-1994.  Union coverage is indexed with a 

categorical variable that ranges from one to three, where three means that over 70 percent 

of workers are covered by union bargaining, two means from 25 to 70 percent, and one is 

less than 25 percent (Nickell, 1997).   

 

Table 2.2 Measures of Institutions in Nickell ’97, Average Value, 1989-94 

   Coordination 
 Union Density (%) Union Coverage Index Union Employer 
Austria 46.2 3 3 3 
Belgium 51.2 3 2 2 
Denmark 71.4 3 3 3 
Finland 72 3 2 3 
France 9.8 3 2 2 
Germany (W) 32.9 3 2 3 
Ireland 49.7 3 1 1 
Italy 38.8 3 2 2 
Netherlands 25.5 3 2 2 
Norway 56 3 3 3 
Portugal 31.8 3 2 2 
Spain 11 3 2 1 
Sweden 82.5 3 3 3 
UK 39.1 2 1 1 
Source: Nickell, 1997 (Source given in paper: Layard et al., 1991; OECD Employment Outlook, 1994; 
Centre for Economic Performance, LSE; OECD data set. 

 

All European countries included in the table are assigned the value of three for 

union coverage for the average of 1989-1994 except the UK, which is assigned the value 

of two.  This situation represents a very unrealistic scenario and ignores any variation in 

union coverage across European countries.  Union density equals the proportion of trade 

union members as a percentage of all wage and salary earners as described in Nickell’s 

paper.  In Table 2.2 there is a significant variation across the European country 
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observations.  For example; union density in Sweden is 85 percent while in Spain it is 11 

percent and in France 9.8 percent.  Nickell argues that “…in many nations, union wage 

negotiations determine workers’ wages who are not explicitly part of the union.  In Spain 

and France, for example, only 10 percent of workers are union members, but the wages of 

over 70 percent of all workers are covered by union bargaining.”  (Nickell, 1997, p. 62)   

As already mentioned, the union coverage index in Table 2.1 is the same for all 

countries except for the UK.  This means that when combining both union density and 

union coverage, Sweden’s unions are 8 times stronger (in terms of density and coverage), 

than Spain’s and France’s; Denmark’s are seven times, Belgium’s, Austria’s, and 

Ireland’s are approximately five times, Italy’s are four times, and Portugal’s are three 

times.   

The data representing Spain are quite unrealistic.  After the democratic transition 

in 1978, unions in Spain became legalized and quite powerful (Bentolilia, 1998; Bover 

Bentolila, and Arellano, 2000).  For example, in the Moncloa agreements (signed at the 

end of 1977) the socialist union (the most representative) and the employer’s associations 

signed a nation-wide agreement on wage growth that was kept until 1986.  With the 

arrival of a socialist government under Felipe Gonzalez in 1982, unions in Spain 

continued to grow even stronger until Aznar’s right wing government was elected in 

1996.  Although unions in Spain during this period are not as strong as in the Nordic 

countries, they certainly are comparable to the experiences of Portugal (with a very 

similar historical background) and Italy, and certainly not three times weaker than the 

former and four times than the latter.  Similarly, the numbers representing France are too 

low considering France’s experience of continual labor strikes15.  

                                                 
15 During this time, I lived in Spain, and still vividly remember constant coverage of the French unions: the 
trucking unions closing the border-highways yearly, their transportations systems collapsing by strikes etc.  
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One of the criticisms of Nickell’s study is its inability to capture the evolution of 

labor market institutions over time since the study only provides two data observations 

(averaged over 1983-1988 and 1989-1994) for each country.  The study by Belot and Van 

Ours (2000, 2004), on the other hand, covers a longer time period and includes data on 

labor market institutions from 1960 to 1999 (averaged over five-year periods).  The data 

representing union density is given in Table 2.3, and the data representing union coverage 

in Table 2.4.   
 

Table 2.3 Union Density in Belot and Van Ours, 1960-94 

 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1990-94 
Austria 0.52 0.52 0.52 0.50 0.50 0.47 0.43 
Belgium 0.40 0.42 0.46 0.53 0.53 0.49 0.52 
Denmark 0.59 0.60 0.61 0.72 0.77 0.76 0.74 
Finland 0.34 0.41 0.58 0.67 0.69 0.71 0.76 
France 0.20 0.20 0.22 0.21 0.17 0.12 0.10 
Germany 0.33 0.33 0.33 0.34 0.36 0.35 0.33 
Ireland 0.59 0.59 0.59 0.63 0.63 0.59 0.57 
Italy 0.41 0.41 0.41 0.49 0.47 0.40 0.39 
Netherlands 0.33 0.33 0.33 0.33 0.29 0.25 0.26 
Sweden 0.61 0.63 0.70 0.77 0.82 0.85 0.87 
UK 0.44 0.44 0.50 0.55 0.53 0.47 0.40 
Source: Belot and Van Ours (Source given in 2000 and 2004 paper: OECD data) 

 

The numbers for union density are, not surprisingly, very similar to the numbers 

used in Nickell (1997) since both papers provide the same parent data source – OECD 

data. 

Regarding union coverage, Table 2.4 seems to indicate that over a forty-year time 

period across eleven European countries all have the same union coverage, except for 

Italy during 1960-1975, and the UK.  This scenario ignores and heterogeneity among the 

country observations, as well as any variation over time.  
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Table 2.4 Union Coverage in Belot and Van Ours, 1960-94 

 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1090-94 
Austria 3 3 3 3 3 3 3 
Belgium 3 3 3 3 3 3 3 
Denmark 3 3 3 3 3 3 3 
Finland 3 3 3 3 3 3 3 
France 3 3 3 3 3 3 3 
Germany 3 3 3 3 3 3 3 
Ireland 3 3 3 3 3 3 3 
Italy 2 2 2.4 3 3 3 3 
Netherlands 3 3 3 3 3 3 3 
Sweden 3 3 3 3 3 3 3 
UK 2 2 2 3 2.2 2 2 
Source: Belot and Van Ours (Source given in 2000 paper: OECD data) 
 

Belot and Van Ours use a measure of degree of centralization in the 2000 and 

2004 paper, and a measure of degree of coordination in the 2004 paper.  The 

centralization index is a categorical variable ranging from one to three characterizing the 

degree of centralization of the collective bargaining process according to the privileged 

level of bargaining where the variable one represents the firm level, two the industry 

level, and three the national level.  Drawbacks of this definition are that, first of all, the 

collective bargaining process is not a mutually exclusive practice at the firm, industry, or 

national level, but rather it involves all three actors simultaneously.  The measure does 

not quantify these effects.  Second, the measure implies that the bargaining process at the 

national level is more centralized than at the industry or at the firm level.  It may well be 

the case that centralization at the national level can be weaker than at the industry or firm 

level.   This situation is also not captured by the categorical variables.  The data used by 

Belot and Van Ours (2000, 2004), given in Table 2.4, does not display very much 

variation across countries and across time.  The data for the 1995-1999 period indicates 

that the degree of centralization for all European countries is the same (at the industry 

level) except for Italy (at the national level) and the UK (at the firm level).  This is a 

situation, as mentioned, that does not match the reality of Europe where the degree of 
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centralization within each country has many more dimensions than displayed by the data.  

The degree of centralization in each country, as seen in Table 2.5, does not change 

significantly over time: Austria, Belgium, France, Germany, Ireland, and the Netherlands 

have the same degree of centralization over a 40-year time period according to this table.   

Table 2.5 Degree of Centralization in Belot and Van Ours, 1960-94 

 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1090-94 
Austria 2 2 2 2 2 2 2 
Belgium 2 2 2 2 2 2 2 
Denmark 3 3 3 2.8 2 2 2 
Finland 3 3 3 3 3 2 2 
France 2 2 2 2 2 2 2 
Germany 2 2 2 2 2 2 2 
Ireland 2 2 2 2 2 2 2 
Italy 1 1 1 1 1 1 2.2 
Netherlands 2 2 2 2 2 2 2 
Sweden 3 3 3 3 3 3 2.4 
UK 2 2 2 2 2 1.8 1 
Source: Belot van Ours (Source given in 2000 and 2004 paper: Bratt, 1996; OECD Employment Outlook, 
1997; Elmeskov et al., 1998)  

During the 40 years in these countries, there have been many factors that have 

surely changed the degree of centralization with them, such as changes in the political 

parties, accession to the EC and the EU, a unification process in Germany, and so forth. 

The coordination index is also a categorical variable ranging from one to three.  It 

characterizes the degree of consensus between the actors in the collective bargaining 

system, where one represents low, two medium, and three high.  Following this 

definition, it seems that the decision to categorize a country either as a “low” level or as a 

“medium” level case is very arbitrary, and almost an impossible task given the many 

factors that can affect a process of coordination in a given country.  The data used to 

represent the degree of coordination is given in Table 2.6.  Although there is more 

variation between the European countries than in previous measures, the variation over 

time does not indicate a realistic scenario – Austria, Belgium, Denmark, Finland, France, 

Germany, and the UK display the same degrees of coordination over a 40-year time span.  
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Table 2.6 Degree of Coordination in Belot and Van Ours, 1960-94 

 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1090-94 
Austria 3 3 3 3 3 3 3 
Belgium 2 2 2 2 2 2 2 
Denmark 3 3 3 3 3 3 3 
Finland 2 2 2 2 2 2 2 
France 2 2 2 2 2 2 2 
Germany 3 3 3 3 3 3 3 
Ireland 2 2 2 2 2 2.4 3 
Italy 2 2 2 2 2 2 2.6 
Netherlands 2 2 2 2 2.6 3 3 
Sweden 3 3 3 3 3 3 2.4 
UK 1 1 1 1 1 1 1 
Source: Belot van Ours (Source given in 2000 paper: Bratt, 1996; OECD Employment Outlook, 1997; 
Elmeskov et al., 1998)  

 

Despite the inability of the labor market flexibility theory to address the criticisms 

presented in Section 2.6, it continues to prescribe a series of one-size-fits-all labor market 

reforms to improve labor market performance.  The methodology to provide evidence for 

this agenda is fixated on cross-sectional studies at the national level using the measures of 

institutional characteristics presented in this section.  This fixation hides other very 

important lines of causality and steers Europe away from alternative policy strategies that 

might substantially reduce the unemployment rate.  This dissertation is precisely designed 

to address this challenge.   
 

2.7 THEORIES OF UNEMPLOYMENT AND INEQUALITY 

One of the novelties presented in this dissertation (see Chapter Four) in studying 

the problem of European unemployment is to explore the relationship between 

unemployment and inequality.  Up to this date, there are very few studies that empirically 

investigate this relationship across a range of countries or regions, yet there is a body of 

theoretical literature that provides a link between levels of inequality and unemployment 

rates.  The two main works are by Meidner and Rehn (1951) and Harris and Todaro 

(1973). 
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Two Swedish trade union economists, Gosta Rehn and Rudolf Meidner, 

developed an economic model during the late 1940’s and the early 1950’s that carries 

their name: the Rehn-Meidner model.  The model proposed an economic policy strategy 

with four components.  The first argues that government should conduct a generally 

restrictive demand policy in order to prevent the appearance of an inflationary gap.  In the 

second component, trade unions should strive for the realization of a wage structure of 

equal pay for equal work irrespective of the profitability of the particular firm or branch 

of business.  This was called a solidarity wage policy which was staunchly justified on 

egalitarian grounds.  Both components would exert pressure on firms.  Profits would be 

squeezed by the restrictive demand and by the solidarity wage policy shutting down low 

productivity companies.  Closing down companies with low productivity and restraining 

high wages would expand the production and employment of the high productive 

companies and sectors.  The third component of the Rehn-Meidner Model is to promote 

government active labor market policies to stimulate and facilitate occupational and 

geographical mobility.  The last component of the model promotes employment 

opportunities for those with diminishing work capacity by selecting special employment 

stimulative measures (such as sheltered workshops and wage cost subsidies).  

The Rehn-Meidner model provided the theoretical foundations that gave rise to 

the Swedish social-democratic welfare state influencing as well the other Scandinavian 

social welfare states.  The central aim of the model is to promote full employment 

(reduce unemployment) while holding back price and wage increases (reduce inequality) 

caused by labor market bottlenecks during full employment.  In sum, the Rehn-Meidner 

model predicts a positive relationship between wage inequality and unemployment rates.  

Egalitarian labor market policies and stability of the price level, in the view of this model, 

will reduce the unemployment rate.   



 

 37

The second model, the Harris and Todaro (1970) model applies to the case of East 

Africa and captures the main characteristics of Kuznets’ hypothesis.  In this model, 

workers migrate from low-marginal-product rural sectors to cities where promising 

minimum wages are offered.  The equilibrium condition occurs when the expected value 

of the gain equates to the cost incurred in leaving rural employment.  In this case workers 

accept a high probability of sustained unemployment in exchange for a low probability of 

obtaining a rewarding minimum wage job.  The model predicts substantial equilibrium 

unemployment when wage differentials between wages from low-marginal-product rural 

areas, and minimum wages offered in cities, are present. 

Both models the Rehn-Meidner and the Harris and Todaro provide theoretical 

argument for a positive relationship between inequality and unemployment.  Section 4.2 

extends the arguments of these models and applies the logic (especially the Harris and 

Todaro) to the European sub-national regions.  The regional model developed in Section 

4.4 looks for evidence of a positive relationship between inequality and unemployment 

for in the European regions. 

On a related note, countries with the higher values for union density (Sweden, 

Denmark, Finland, and Ireland), given in Tables 2.1 and 2.2, are low unemployment 

countries, and countries with the lower values for union density (Spain, France, Portugal 

and Italy) are high unemployment countries.  One would expect areas with higher levels 

of union density to be associated with lower levels of inequality than in areas with lower 

levels of union density.  The positive relationship will be formally measured in the 

econometric model of Chapter Four. 
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2.8 UNEMPLOYMENT AT THE REGIONAL LEVEL 

A general aim of this dissertation, already expressed in Chapter One and the 

previous sections in Chapter Two, is to depart from the conventional practice of studying 

the problem of unemployment at the national level across a range of countries.  The 

model in Chapter Four focuses on the regional level, and incorporates country-effects and 

a European-wide effect into the model.   

At the regional level, the problem of unemployment has been studied by a body of 

literature presented in this section.  Most studies at the regional level include a set of 

regions from a given country.  Those that include sub-national regions across a number of 

countries study the problem of unemployment with the imposition of very strong axioms 

(such as the existence of a natural rate of unemployment), while more recent new 

economic geography studies focus on the spatial dimension of unemployment across a set 

of regions.  There are currently no systemic studies of unemployment across a range of 

regions measuring national and macro-economic forces in addition to those at the 

regional level.  There are also no studies at the regional level studying the relationship 

between inequality and unemployment.   

In a recent survey, Elhorst (2003) reviews 41 empirical studies in which the 

unemployment rate has been explained with the help of regional data.  The author finds 

four different model types covering nine different constructs of regional unemployment 

determination.  The four types are the single equation model, the implicit model, the 

accounting identity, and the simultaneous model (Elhorst 2003).  The nine constructs are 

the empirical single equation model, the unemployment-vacancy relationship, the cyclical 

sensitivity model, the amenity model (all belonging to the single equation types), the 

migration-based model, the NAIRU model, the Blanchard and Katz model (belonging to 

the implicit model type) the accounting identity (to the accounting identity type), and the 
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simultaneous model dealing with interactions (belonging to the simultaneous type) 

(Elhorst, 2003). 

Table 2.7 includes the list of studies reviewed in Elhorst’s survey.  The table 

displays the coverage of each study, the type of regions included, their dependent 

variables, and a short description of the type of study.  
 

Table 2.7 List of Unemployment Studies at the Regional Level 

Study Country Types of 
Regions Dep.Var Type of Study 

(SEM=single equation model) 
Cheshire (1973) UK nuts 1 (7) log u SEM based on UV – relationship 

Fleisher & Rhodes 
(1976) US urban (99) u 3-equation interaction model with male and female 

participation rate 
Blurridge & 

Gordon (1981) UK urban (126) u (implicit) SEM after net migration rate equation has 
been substituted in the accounting identity 

Siegers (1983) Nl urban (80) ln(u/1-u) 10-equaiton interaction model among male and female 
participation rate and birth control 

Talylor & Bradley 
(1983) UK urban (28) ulong run SEM for ulong run, which in turn are derived from cyclical 

sensitivity model for each single region 
Van der Veen & 

Evers (1983) Netherlands nuts2 (11) u- unat 
8-equation interaction model along which female 
participation rate, migrating and commuting 

Chalmers & 
Greenwood 

(1985) 
UK local (346) u(t1)/u(to) 

10-equation interaction model with male and female 
participation rate, migration, earnings, and 
employment 

Murphy (1985) US states (50) log u SEM, one for each region 
Summers (1986) US states (51) u SEM 

Gordon (1987) UK nuts1 (7) log u SEM, one for each region, based on theoretical of UV-
relationship 

Hyclak & Johnes 
(1987) US local (43) ulong run SEM for ulong run, derivation of ulong run not specified 

Gordon (1988) UK London (1) Δ(u-unat.) 
(implicit) SEM after participation, net migration and net 
commuting rate equations have been substituted in the 
accounting identity 

Simon (1988) US urban (91) ulong run SEM 

Blackley (1989) US states (26) u Implicit SEM for ulong run, which in turn are defines as 
region-specific NAIRUs 

Hofler & Murphy 
(1989) US states (50) ulong run SEM for ulong run, which in turn are derived from cyclical 

sensitivity model for each single region 
Johnes & Hyclak 

(1989) UK nuts1 (10) ulong run Implicit SEM for ulong run, which in turn are defines as 
region-specific NAIRUs 

 Germany nuts1 (11) ulong run Implicit SEM for ulong run, which in turn are defines as 
region-specific NAIRUs 

 Italy nuts1 (11) ulong run Implicit SEM for ulong run, which in turn are defines as 
region-specific NAIRUs 

Pissarides & 
McMaster (1990) UK nuts1 (9) u/unat 

Implicitly postulates u/unat from net migration rate 
equation 

Bilger et al. (1991) Germany nuts1/2 (7) u 5-equation interaction model with participation, 
migration, earnings and employment 

Holzer (1991) US local (28) ln(u/unat) SEM 
Johnson & 

Kneebone (1991) Canada prov. (10) ln(u) SEM, one for each region 

Layard et al. 
(1991) UK nuts1 (10) unat -u Implicitly postulates unat -u from net migration rate 

equation 
Neumann & Topel 

(1991) US states (48) u SEM based on theoretical model of industrial diversity 



 

 40

Blackaby & 
Manning (1992) UK nuts1 (10) ln(u/unat) 2-equaiton interaction model with earnings 

Blanchard & Katz 
(1992) US states (51) unat -u 3-equation interaction model with earnings 

Jones & Manning 
(1992) UK nuts1 (10) u SEM, one for each region 

Holzer (1993) US local (28) log u SEM based on UV – relationship 
Malizia and Ke 

(1993) US urban (255) ulong run SEM for ulong run, which in turn is the average of three 
different years over 16-yea- period 

Evans & 
McCormick (1994) UK nuts1 (10) u SEM 

Samsom (1994) Canada regions (5) u SEM, one for each region, based on UV-type-of-
relationship 

Taylor and 
Bradley (1994) UK nuts3 (54) Δ(u-unat) SEM 

Decressin & Fatás 
(1995) EU-12 nuts 0/1/2 

(51) u-unat 
3-equation interaction model with participation and 
employment, one for each region 

Elhorst (1995) EU-12 nuts2 (146) u-unat SEM 

Molho (1995a) UK local (280) ln(u/1-u) (implicit) SEM based on theoretical model of migration 
flows 

Molho (1995b) UK local (80) ln(u/1-u) SEM 
Partridge and 

Rickman (1995)* US states (48) u SEM 

Payne (1995) US states (25) Δulong run SEM for Δ ulong run, which is the change bw. Two 
endpoints, both avgd. over a 4-yr. prd., over 24-yr. prd. 

Gripaios & 
Wiseman (1996) UK local 

(277/322) Δu SEM for change over 3-yr. period 

Vedder & 
Gallaway (1996) US states (50) ulong run SEM for ulong run, which in turn is the average over 31 

yrs. 
Hyclak (1996) US urban (200) u SEM 
Groenewold 

(1997) Australia regions (8) u-unat 
Implicitly postulates u-unat from net migration and wage 
rate equation 

Taylor and 
Bradley (1997) Germany nuts2 (31) u SEM 

 Italy nuts2 (20) u SEM 
 UK nuts2 (35) u SEM 

* Two other studies of Partridge and Rickman (1997a, 1997b) reproduce the 1995 study. 
Source: Ehlhorst, 2003, Table 1 

 

The majority of studies at the regional level focus their attention on a single 

country (mostly the US and the UK).  There are only two studies (Decressin and Fatás, 

1995; Elhorst, 1995) that encompass a number of regions from various countries.  Both 

study the dynamics of the deviation of unemployment with its natural rate of 

unemployment.  The implicit assumption in these studies is the existence of a natural rate 

of unemployment.  The regional model developed by this dissertation in Chapter Four 

does not make this strong assumption.  It is a simple model of unemployment focusing on 

variables affecting the unemployment rate at the regional level (without any axiomatic 

assumptions) that measures the variation common to all regions from a given country and 
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common to all regions from a given year after the idiosyncratic regional factors have 

been accounted for by the regional coefficients.  

In the survey of the literature, Elhorst (2003) identifies 13 explanatory variables 

affecting the unemployment rate used by all the empirical studies.  The explanatory 

variables can be broadly categorized into factors of labor supply, labor demand, and wage 

setting.  There are several main empirical findings linking these variables with rates of 

unemployment (reviewed by Ehlorst, 2003).   

The first variable, natural change, relates natural population growth, and young 

population with the employment growth rate and unemployment respectively.  According 

to Bussidge and Gordon (1981), Layard et al. (1991), Vedder and Gallaway (1996), and 

Groenwold (1997), a region faces a more stubborn unemployment problem if its natural 

population growth rate exceeds its employment growth rate.  Hofler and Murphy (1989), 

Johnson and Kneebone (1991), and Elhorst (1995) find regions with a relatively young 

population have higher unemployment rates, and Elhorst (1995), Molho (1995a, 1995b), 

Partridge and Rickman (1995) find regions with a relatively old population experience 

lower rates.  

The next variable, participation rate, is disaggregated by gender.  Fleisher and 

Rhodes (1976); Siegers (1983), Van der Veen and Evers (1983), and Partridge and 

Rickman (1995) report a negative and significant effect of the male participation rate on 

the unemployment rate, while Fleisher and Rhodes (1976), Van der Veen and Evers 

(198), Blackley (1989), Malizia and Ke (1993), Hofler and Murphey (1989), and Holzer 

1993 report a negative and significant effect of the female participation rate on the 

unemployment rate.  For the case when participation rate is not disaggregated by gender 

Blanchard and Katz (1992) and Decressin and Fatás (1995) find a negative relationship 
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between the participation rate of the total population of working age and the 

unemployment rate.  

The effect of the third variable, net migration, on regional unemployment is 

mixed.  Bilger et al. (1991) estimated an unemployment rate equation for each single 

region and find a negative effect for six out of seven regions (the relationship in three 

regions is statistically significant).  Van der Veen and Evers (1983) also find mixed 

results – a negative effect when estimating the model using OLS, and a positive effect 

when estimating the model using FIML16.  

According the Chalmers and Greenwood (1985) the effect of net in-migration of 

people on regional unemployment is an empirical question because it causes both 

regional labor supply and demand to increase.  The positive effects of labor supply are 

straight forward.  The labor demand effects, according to Chalmers and Greenwood, may 

be the result of the following: (i) if relative to the receiving population, migrants posses 

different endowments of human capital in the form of education, accumulated skill, or 

entrepreneurial talent, their skills, inventiveness and innovativeness will contribute to 

local productivity (Chalmers and Greenwood, 1985; Ghatak et al., 1996); (ii) increased 

expenditures; new workers and their families require a whole range of locally produced 

goods and services (Chalmers and Greenwood, 1985).  Armstrong and Taylor (1993) and 

Van Dijk (1986) argue that demand is likely to be high at first, for instance, in the 

demand for housing; and (iii) migrants may cause investment to increase, since regions 

endowed with skilled labor, especially highly skilled labor, are more attractive to firms 

(Chalmers and Greenwood, 1985).  The effects of out-migration are not covered in any of 

the studies surveyed by Ehlorst.  The regional model in Chapter Four argues the rate of 

unemployment in Portugal and Greece (as predicted by the regional model) is caused by 
                                                 
16 FIML stands for the Full Information Maximum Likelihood procedure.  This procedure obtains 
maximum likelihood estimates of a nonlinear simultaneous equations. 
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out-migration.  The relationship is negative since workers that emigrate either disappear 

from the local unemployment statistics or they free up new employment opportunities for 

those staying in the local labor market.   

The relationship between commuting and unemployment is identical to the one 

between migration and unemployment.  It is argued that the variable commuting is a 

good substitute for migration especially over shorter distance or between adjacent 

regions, although the supply-side effects dominate the demand-side effects because 

commuters tend to spend more income in their home regions than in their work regions 

(Elhorst, 2003).  Burridge and Gordon (1981) and Van der Veen and Evers (1983) find 

evidence of a positive relationship between commuting and the unemployment rate. 

According to classical and neo-classical theory, the relationship between wages 

and unemployment is positive.  The influence in this school of thought is also present in 

the regional literature of unemployment.  Burridge and Gordon (1981), Murphy (1985), 

Hyclack and Johnes (1987), Hofler and Murphy (1989), Blackaby and Manning (1992), 

Parridge and Rickman (1995, 1997a, 1997b), and Gripaios and Wiseman (1996) find a 

positive relationship.  Molho (1995a, 1995b) finds a negative (although insignificant) 

relationship.  A major drawback of these studies (except Murphy, 1985; Hofler and 

Murphy, 1989) is the inclusion of nominal rather than real wages.  This fact ignores the 

variation in the purchasing power of wages across the regions.   

The evidence relating the variable unionization to unemployment is exclusively 

obtained from the case of the US.  Summers (1986), Blackley (1986), and Partridge and 

Rickman (1995) find a positive relationship between union density and regional 

unemployment rates.  These arguments presented by the authors suggest (1) employers 

are less willing to hire when contracts specify job duration in excess of their optimal 

lengths and (2) unions restrict employers’ abilities to assign individual workers to 
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different types of jobs as production conditions warrant.  These arguments applied to 

regional analysis are imbedded in classical and neo-classical economic doctrines.  They 

favor flexibility of labor markets at the regional level , nevertheless there is no evidence 

of this argument for the case of Europe at the regional level.  As a matter of fact, a study 

by Baddeley et al. (2000) at the regional level challenges the commonly held view that 

wages in the EU are more rigid than in the US.  This study is reviewed later in this 

section.  

The effect of employment growth on unemployment is negative almost by 

definition.  Most studies (Fleisher and Rhodes, 1976; Van der Veen and Evers, 1983; 

Summers, 1986; Neumann and Topel, 1991; Malizia and Ke, 1993; Molho, 1995a, 

1995b; and Hyclak, 1996) find this to be the case. 

According to Isserman et al. (1986) the variable gross regional product (GRP) is 

the most widely used indicator of regional labor demand.  The literature has debated 

whether levels of GRP are better estimates than the growth rate of GRP.  Blanchard and 

Katz (1992), and Martin (1997) found the regional unemployment rate to be integrated of 

order 017, while Blanchard and Katz18 (1992), and Decressin and Fatas19 (1995) found the 

level of employment and GRP per capita are integrated of order 1, and only their growth 

rates to be integrated of order 0.  The studies suggest to incorporate the growth rate of 

GRP per capita (instead of levels) especially in time series models since a relationship 

between GRP per capita and unemployment, according to their studies, might hold across 

sections but does not hold over time.   

                                                 
17 A series of observations over time is integrated of order d, denoted I(d) if the series becomes stationary 
after being first differenced d times.  A stationary variable has a tendency to return to its mean value.   
18 Result obtained using regional US data. 
19 Result obtained using regional EU data 
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Some studies include the variable market potential into the analysis.  The variable 

is proxied by measuring the distance of a region to its major trading area.  The results are 

mixed:  Hyclak and Johnes (1987) find a positive effect while Elhorst (1995) and Molho 

(1995a, 1995b) find a negative effect on unemployment.   

The relationship between population and employment density with unemployment 

has also been explored.  The results between population density and unemployment are 

varied.  Blackley (1989) and Partridge and Rickman (1995) investigate the effect of 

population density in US states, and each study finds a different relationship.  In Europe 

employment density appears to be positively related to rates of unemployment across 

NUTS-2 regions of Germany, the UK, and Italy (Taylor and Bradley, 1997).   

Several studies have included the variable industrial mix in their explanatory 

variables.  While it is generally agreed that declining industries show generally high 

unemployment rates and growing industries lower rates , it is very difficult to pinpoint 

the set of industries belonging to the declining or the growing industrial group since a 

declining industry in one particular region can very well belong to a booming industry in 

another region.  This idea is supported by the fact that the same industry experiences 

different unemployment rates in different regions (Martin, 1997).  Nevertheless, it is 

usually agreed that the employment multiplier of one job in agriculture and one job in 

manufacturing is generally larger than the employment multiplier of one job in the 

service sectors since service sectors are largely dependent on the demand created by the 

other two sectors of the economy (Elhorst, 2003).   

The empirical evidence presented by Cheshire (1973), Dixon and Thirwall (1975), 

Taylor and Bradley (1983), and Summers (1986) conclude differences in the industry 

mix, accounting for little of the variation in unemployment rates between regions.  Taylor 

and Bradley (1983), Neumann and Topel (1991), and Malizia and Ke (1993) find a 
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negative and significant relationship between industrial diversity20 and rates of 

unemployment.   

A variable also imbedded in classical and neo-classical doctrine is the variable 

economic and social barriers indexed by (1) barriers raised by the housing market, (2) 

barriers created by the government’s social security policy, and (3) general tightness of 

the labor market.  The idea of incorporating this variable into the analysis is based on the 

belief that a market-based solution will reduce rates of unemployment as economic 

barriers are reduced, which is the criticism applied by the labor market flexibility 

hypothesis at the national level.  The inclusion in this variable is driven by a belief that 

market-based solutions will reduce unemployment. 

The variable education attainment is also included as an explanatory variable and 

is generally found to be negatively related to rates of unemployment (Burridge and 

Gordon (1981), Siegers (1983), Holzer (1993), Malizia and Ke (1993), Partridge and 

Rickman (1995)).  The explanation, given by the authors, suggests technological progress 

increases the demand for workers with technological skills.  While this type of argument 

fails to address a series of questions posed by Galbraith (1998), a strategy for reducing 

unemployment rates among the youth is to keep them in school (and out of the 

workforce).  A prolonged period of study will help the youth better transition into the 

workforce.  Under this logic, education attainment is negatively related to unemployment.  

This argument is further developed in Chapter Four and Chapter Eight. 

The last variable explaining unemployment rates at the regional level is the 

unemployment variable itself lagged in time and correlated across space.  Studies 

including a lagged variable of unemployment include Chalmers and Greenwood (1985), 

Gordon (1987), Holzer (1991), Blackaby and Manning (1992), Blanchard and Katz 

                                                 
20 Industrial specialization is indexed by Herfindahl’s specialization index, or Theil’s entropy index. 
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(1992), Samsom (1994), Decressing and Fatas (1995) Vedder and Gallaway (1996), 

Hyclak (1996) and Groenewold (1997).  Studies exploring the correlation of 

unemployment rates across space include Burridge and Gordon (1981), Taylor and 

Bradley (1983), Gordon (1987), and Molho (1995b).   

Recent literature belonging to the new economic geography explores the spatial 

dimension of unemployment.  Puga (2003) argues that there is an important aspect related 

o to geographical location.  Firms produce more efficiently and workers enjoy a higher 

level of welfare by being close to larger markets which in turn attracts more firms and 

more markets (Puga, 2003).  This argument is consistent with the Harris and Todaro 

(1970) model and the logic of the regions model of unemployment presented in Chapter 

Four.   

Overman and Puga (2000) use stochastic kernel mapping to find the formation of 

geographic unemployment clusters that do not respect national boundaries within the 

European regions since the mid-1980s.  The formation of clusters is due to relative 

changes in labor demand where regions with high or low initial unemployment rates saw 

little change while regions with intermediate unemployment moved toward extreme 

values.  The implications of this study are twofold.  First, they imply that variations in 

national institutions cannot be the main explanation for the variation in Europe’s 

unemployment problem (the authors state this point in their study).  Second, the existence 

and persistence of large spatial disparities in unemployment within national economies 

dismisses theoretical explanations of regional unemployment rates based on the central 

hypothesis of a stable equilibrium.  This means the competitive economic theory, and by 

extension the labor market flexibility hypothesis, do not hold in European sub-national 

regions. 
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In addition, a second study that also challenges the flexibility argument at the 

regional level is provided by Baddeley et al. (2000).  In it the authors compare measures 

of wage rigidity at the regional level between the EU and the US.  Contrary to the claim 

national of studies supporting the labor market flexibility hypothesis, the authors find 

regional wages do not appear to be more rigid in the regions of the UK, Germany, Italy 

France, and the Netherlands than they are in the US for the period 1976-1994.  Baddeley 

et al. find real wage (in)flexibility vary across regions both within the EU and the US, but 

that, on average, regional wages are no less flexibile in EU core regions than in US states.  

The authors conclude it would be incorrect (or certainly misleading) to attribute the 

regional unemployment problem in the EU wholly to wage inflexibility. 

The studies presented by Overman and Puga (2000), and by Baddeley et al. 

(2000) indicate that the arguments developed by the flexibility of labor markets at the 

national level do not apply to the regional level for the case of Europe.  The study by 

Baddeley et al, compares rigidities in wages between the US and Europe, while the study 

by Overman and Puga (2000) explores the spatial dimension of unemployment.  There 

are currently no alternative theories to the flexibility of labor market hypothesis 

explaining the causal factors of unemployment at the regional level within the continent 

of Europe.  There are also no studies measuring the variation of unemployment attributed 

to regional, national, and continental forces, and lastly there are no studies exploring the 

relationship between inequality and unemployment at the regional level.  The regional 

model of unemployment presented in Chapter Four provides all of these items that are 

currently lacking in the literature.
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A HIERARCHICAL EUROPEAN DATABASE OF PAY 
INEQUALITY 

 

Chapter 3.  Toward a Regional Approach 

3.1 INTRODUCTION 

This chapter argues that regions, instead of countries, provide a more meaningful 

level of analysis for the study of unemployment in the EU.  After bringing to light the 

advantages of this methodology, it develops a substantial panel data set of pay 

inequalities at the regional, national, and continental levels across sixteen industries.  

Conventional measures of European inequality are typically based on surveys and only 

exist at the national level.  At the continental level they are estimated for sporadic years, 

and at the regional level they do not readily exist at all.  The inequality measures in this 

chapter are based on payroll data, which is consistently available at the regional and 

national levels across 16 industries for each year.  The panel data range from 1983-2000 

and capture pay inequality across regions, countries, sectors and within each of these 

categories at the European level.  This data set improves upon previous inequality 

studies, in that it measures inequality at the regional and continental levels on a yearly 

basis for the first time, and because it provides observations from countries and periods 

of time where surveys (and previous measures of inequality) are lacking.  Given that 

payroll data is published under a common taxonomy and in a common currency, the 

observations are consistent over time and across space.  After presenting the 

methodology used to develop the data sets, the chapter analyzes trends in inequality 

across sections and across industries, especially for 1995-2000, the period of European 
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economic integration where even richer data are available The measures of pay inequality 

at the regional level enable Chapter Four to study the problem of unemployment at the 

regional level and incorporate regional factors with those at the national and continental 

levels.  With this specification, the model departs from the conventional method of 

studying unemployment at the national level.  
 

3.2 ADVANTAGES OF REGIONAL DATA 

By utilizing regions rather than countries as the units of analysis for the study of 

unemployment this study is able to include within-country variations in labor market 

conditions across European.  Regional labor markets are remarkably heterogeneous.  For 

example, the overall unemployment rate in Spain for the year 2000 stood at 14.2 percent 

while the unemployment rate that same year in the region of the Comunidad Foral de 

Navarra was 4.8 percent, and in Andalucia 25 percent.  Instead of treating each country as 

a single labor market through the inclusion of a single observation, it is worth exploring 

the conditions causing variation across regional labor markets within national boundaries.  

Studies of unemployment at the country level focus their analysis to measure labor 

market institutions as presented in Section 2.4.  However in many countries labor market 

institutions do not differ significantly between the regions where differences in 

unemployment rates are present.  This hints to the matter that there are other explanatory 

variables affecting regional unemployment disparities. 

The second reason to focus on regions is related to the surge of regionalism in the 

EU over the past 30 years.  Some studies argue that the EU has developed into a “Europe 

of regions”, in which regions have replaced nation-states as the focal territorial unit of the 

EU political system (Anderson, 1990; Borras-Alomar et al., 1994).  This view, in my 

opinion, is a bit extreme since the EU is built explicitly around the nation-state, where 
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sovereignty in taxes, defense, education and warfare among others remain in the hands of 

the nation-state.  Europe’s system of policies ranges from the regional to the national to 

the continental level.  At the regional level, policies such as the cohesion policies or 

agricultural policies have an effect on regional unemployment rates.  Regions are active 

players in the EU policy-making process alongside national governments and the 

European Commission, and therefore should be included into the analysis. 

The third advantage is that regions are more numerous than countries, meaning 

more observations become available.  For statistical reasons, having a larger sample size 

is a desirable property as it yields greater degrees of freedom and more precise estimates.  

Table 3.1 displays a ten-fold increase in the number of observations at the regional level 

for the European continent during the 1984-2000 periods. 

Table 3.1 Comparing Population by Ctry and Region in EU-15, 1984-00 

Variable Obs Mean Min Max Mean 

Population - Nations (000s) 169 28128 355.9 80759.6 28128 
Population – Regions (000s) 1853 2306 22.5 17663.2 2306 

 

The fourth advantage is the fact that the magnitude of unemployment disparities 

among regions within countries is almost as large as the magnitude of unemployment 

disparities among countries themselves (Elhorst, 1995; Taylor and Bradley, 1997; 

European Commission, 1999).  

The last advantage it that regions are more homogeneous than countries.  When 

countries are used as observations, there is a bias against countries with a larger 

population size if the observations are not weighted by their population accordingly (a 

common practice).   

The gains in shifting the unit of analysis from countries to regions in analyzing 

the problem of European unemployment lie in incorporating the heterogeneity of labor 
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markets, accounting for the surge of regionalism in the EU, obtaining more homogenous 

observations, and increasing the number of observations by a factor of ten.   

 

3.3 REGIONAL AND INDUSTRIAL TAXONOMY IN EUROPE 

Regional economic and social data for Europe are published by the Statistical 

Office of the European Communities (Eurostat).  Eurostat produces a regional statistical 

database called REGIO that is harmonized across all European regions.  It covers the 

main aspects of economic and social life in the European Union.   

One of the problems in conducting an analysis across European regions is that 

European countries use different taxonomies to subdivide their national territories into 

regions.  For example Spain uses Comunidades Autónomas, while Germany uses Länder, 

and Belgium uses Gewesten.  Regions are delimited on the basis of physical 

characteristics such as landscape (mountains, coastal, soils, forest), climate (arid, high-

rainfall, tundra), or common culture such as language,21 ethnic origin,22 or shared 

history23 (European Commission, 2003).  This means the borders of regions are based on 

natural,24 historical,25 or administrative boundaries26 (European Commission, 2003).  

Different European countries each with different natural, historical and administrative 

boundaries have developed their own regional taxonomies.   

                                                 
21 Examples are the Flemish and Walloon regions in Belgium (European Commission, 2003). 
22 Examples include Wales, Brittany, northern Sweden, Finland, and the Basque Country in Spain 
(European Commission, 2003). 
23 Examples include Bavaria, Aragón, Piedmont, and the Shetland Islands (European Commission, 2003). 
24 Natural boundaries include physical barriers such as rivers, mountains, seas and lake coasts dividing two 
groups of people insofar as preventing them to form a larger unit (European Commission, 2003). 
25 Historical boundaries in Europe were developed until relatively recent times by kingdoms, dukedoms, 
principalities, free cities, ect. (European Commission, 2003). 
26 Administrative boundaries can in some cases be “natural” or “historical”, but in other cases they are 
often more or less arbitrary units (European Commission, 2003). 
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Eurostat, in collaboration with other Commission departments, set up the 

Nomenclature of Territorial Units for Statistics (NUTS) in the beginning of the 1970s as 

a single, coherent system for dividing Europe’s territory for the purpose of producing 

regional statistics for the EU.  The NUTS is a three-level, hierarchical classification 

system, subdividing each country into a number of NUTS 1 regions, each of which is in 

turn subdivided into NUTS 2 regions, which are further subdivided into NUTS 3 regions.   

The NUTS classification has a legal basis (granted by the European Parliament) 

since April 2003.  The regional breakdown of each European country’s geographical 

delimitation into the NUTS classification system was carried forth by Eurostat in 

collaboration with the other departments of the European Commission.  The NUTS 

regional breakdown recognized three types of regional delimitations from within each 

member country: normative,27, analytical,28 or certain fields of activity.29  With this 

criterion, Eurostat in collaboration with other European Commission departments 

delimited the administrative structure of member states into (generally) two of the three 

NUTS levels.  The remaining NUTS level corresponded to a regional structure that is less 

extensively used for administrative purposes, and (perhaps) solely for statistical purposes.  

(European Commission, 2003)  For example; Germany’s Länder corresponded to NUTS 

1 and Kreise to NUTS 3; France’s régions corresponded to NUTS 2 and départments to 

NUTS 3; Spain’s comunidades autónomas corresponded to NUTS 2, and provincias to 

NUTS 3, and Italy’s regioni corresponded to NUTS 2, and provincie to NUTS 3.  A full 

list of correspondence between the NUTS level and the national administrative units (as 
                                                 
27 Normative regions are the expression of a political will; their limits are fixed according to the tasks 
allocated to the territorial communities, according to the sizes of population necessary to carry out these 
tasks efficiently and economically, and according to historical, cultural and other factors. 
(http://europa.eu.int/comm/eurostat/ramon/nuts/basicnuts_regions_en.html) 
28 Analytical (or functional) regions are defined according to analytical requirements; they group together 
zones using geographical criteria (e.g., altitude or type of soil) or using socio-economic criteria (e.g., 
homogeneity, complementarity or polarity of regional economies). (ibid) 
29 Mining regions, rail traffic regions, farming regions, labor-market regions, etc. (ibid) 
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of 2003) is provided in Table 3.2 as well as the total number of regions included in each 

NUTS hierarchical category.  The table corresponds to the NUTS -2003 version. 



 

 55

Table 3.2 National Administrative Units Corresponding to NUTS-03 

 NUTS 1 NUTS 2 NUTS 2 

BE Gewesten/Regions 3 Provincies/Provinces 11 Arrondissementen/Arrondissements 43 
CZ Území 1 Oblasti 8 Kraje 14 
DK - 1 - 1 Amter 15 
DE Länder 16 Regierungsbezirke 41 Kreise 439 
EE - 1 - 1 Groups of Maakond 5 
GR Grps of dev. regions 4 Periferias 13 Nomoi 51 
ES Agrupación de Comunidades Autónomas 7 Comunidades Autónomas y Ciudades  19 Provincias + Ceuta y Melilla 52 
FR Z.E.A.T + DOM 9 Régions + DOM 26 Départements + DOM 100 
IE - 1 Regions 2 Regional Authority Regions 8 
IT Gruppi di regioni 5 Regioni 21 Provincie 103 
CY - 1 - 1 - 1 
LV - 1 - 1 Reģioni 6 
LT - 1 - 1 Apskritys 10 
LU - 1 - 1 - 1 
HU  Statisztika nagyrégiók 3 Tervezési- Statisztika  régiók 7 Megyék + Budapest 20 
MT - 1 - 1 Gzejjer 2 
NL Landsdelen 4 Provincies 12 COROP regio's 40 
AT Gruppen von B Bundesländern 3 Bundesländer 9 Gruppen von Politischen Bezirken 35 
PL Regiony 6 Województwa 16 Podregiony 45 
PT Continente 3 Comissões de coordenação regional + Regiões autónomas 7 Grupos de Concelhos 30 
SI - 1 - 1 Statistične regije 12 
SK - 1 Oblasti 4 Kraje 8 
FI Manner-Suomi Ahvenanmaa/ Fasta Finland, Åland 2 Suuralueet / Storområden 5 Maakunnat / Landskap 20 

SE - 1 Riksområden 8 Län 21 
UK Gov. Office Regions; Country 12 Counties Inner & Outer London; Groups of unitary authorities 37 Upper tier authorities or groups of lower tier authorities (unitary authorities or districts) 133 

EU-15  72  213  1091 
EU-25  89  254  1214 
Source: Eurostat Ramon (http://europa.eu.int/comm/eurostat/ramon/nuts/introannex_regions_en.html) 
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The NUTS classification is also delimited by the following population range: 
 

Table 3.3 Population Range in NUTS 

Level Minimum Maximum 

NUTS 1 3 million 7 million 
NUTS 2 800 000 3 million 
NUTS 3 150 000 800 000 

Source: European Commission 

With the arrival of the newly admitted member countries, Eurostat proposed a 

new regional breakdown (NUTS-2003) for the new member states.  The new regional 

breakdown assigned the NUTS classification to regions from each of the ten new member 

states and changed the regional breakdown for regions in Germany,30 Spain,31 Italy, 32 

Portugal, 33Finland, 34 from their previous categorizations (NUTS-99).  The list in table 

3.2 includes the current NUTS-2003 version.  Since the dissertation relies heavily on 

regional and national acronyms (according to the NUTS classification), Table A.3.1 

provides a list of acronyms35 for the European regions and countries.  

                                                 
30 In Germany, two new regions have been created at NUTS level 2 in the Land of Brandenburg.  The three 
NUTS level 2 regions in the Land of Rheinland-Pfalz are now non-administrative, their territorial extent 
being unchanged.  At NUTS level 3, Berlin now forms only one region.  Hannover City and rural district 
have been merged to one region.  (Source: Eurostat/Ramon) 
31 In Spain, the NUTS level 2 region “Ceuta y Melilla” has been split into 2 regions, “Ceuta” and 
“Melilla”, respectively.  The labels of several NUTS level 3 regions have been changed to reflect decisions 
about the use of regional languages in Spain.  (Source: Eurostat/Ramon) 
32 In Italy, a complete rearrangement of NUTS level 1 regions has been made so that the number of regions 
at level 1 has been reduced from 11 to 5.  At NUTS level 2, one region has been split, increasing the 
number of regions by one.  (Source: Eurostat/Ramon) 
33 In Portugal, a rearrangement of NUTS level 2 regions has been made around the capital. (Source: 
Eurostat/Ramon) 
34 In Finland, a rearrangement of NUTS level 2 regions has been made so that the number of regions at 
level 2 has decreased by one.  Only two NUTS level 2 regions remain unaltered since 1999. (Source: 
Eurostat/Ramon) 
35 Some acronyms are from NUTS-99 and NUTS-2003.  The list is consistent with the acronyms used in 
this dissertation.  A discussion of why some regions use the NUTS-99 classification rather than NUTS-
2003 will follow in upcoming sections.  
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The EU since the 1970s has established NACE36, a common methodology to 

statistically categorize the economic activities of its member states.  The original 

categorization (NACE) has undergone several revisions to NACE-CLIO, NACE Rev. 1, 

and NACE Rev. 1.1.  The current classification (NACE Rev. 1.1) is a minor update from 

it predecessor NACE Rev. 1 with no significant restructuring.  NACE Rev. 1 is the 

classification of economic activities corresponding to the International Standard 

Classification of All Economic Activities (ISIC) Rev. 3.  The economic (industrial) 

activities in these classifications is available at the regional level (at the NUTS Level 1, 2, 

3) and at the national level (NUTS Level 0).  This dissertation makes use the NACE Rev. 

1.1 classification for data from 1995-2000, and NACE-CLIO for data from 1983-1994.  

The list of industries included in these two is provided in the appendix (Table A.3.2).   

One of the contributions of this dissertation is providing measures of pay 

inequality from payroll data for the first time.  The measures, derived with Theil’s T 

statistic (a variant of the Theil statistic) rely on a consistent grouping structure from 

observation to observation for valid comparisons.  Since geographical units (regions and 

countries) can be partitioned into the same industrial sectors (NACE-CLIO, and NACE 

Rev. 1.1), the measures of pay inequality are particularly useful since they can be 

compared across geographical sections and across time. 

 

3.4 THE REDUCTION OF INEQUALITY – A GOAL OF THE EUROPEAN MODEL 

The reduction of inequality has been one of the main goals in the unification 

process of Europe.  The goal is explicitly stated in its treaties such as in the Single 

European Act (SEA) (Article 130a).  As a result, the EU has set forth a wide range of 

                                                 
36 NACE is derived from the French “Nomenclature statistique des Activités économiques dans la 
Communauté Européenne.” (Statistical classification of economic activities in the European Community) 
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distributive polices (eg, the Common Agricultural Policy, the Cohesion Policy) to reduce 

inequalities between and within member countries.  Distributive polices draw resources 

from the European Social Fund, the European Regional Development Fund, and the 

Structural and Cohesion Funds to reach their objectives. 

There are conflicting economic theories regarding the effectiveness of distributive 

policies in reducing inequalities between the various geographical units.   

Economists with full faith in market mechanisms believe that technological 

improvements in combination with free trade and market competition bring economic 

convergence (Ramsey 1928; Solow, 1956; Barro, 1991; Mankiew, Romer and Weil 1992; 

Barro and Sala-i-Martin 1992; Barro, Makiew, and Sala-i-Martin 1995) and reduce 

inequality.  On the other hand, theories such as Krugman’s agglomeration theory 

(Krugman, 1991) and various endogenous growth theories (Romer, 1990,) stress that 

market-driven mechanisms and distributive polices are bound to increase economic 

inequalities.   
 

3.41 Literature on Measuring Inequality in the EU 

Research measuring inequality in the EU generally falls into two broad categories.  

One measures GDP per capita inequality among European countries and their constituent 

regions.  Studies of this kind find a convergence in per capita income between EU 

countries during 1980-2000; member states with lower initial income levels grew faster, 

on average, than those with higher incomes (Sapir et al., 2003).  Inequality within 

counties accounts for roughly half of total EU inequality in the early 1980s, but rises to 

about two-thirds by the mid-1990s (Puga, 2002; Neven and Gouyette, 1995).  Thus, while 

there is evidence of convergence at the national level, convergence did not occur at the 
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regional level.  The test to determine these facts is a sigma convergence37 or beta 

convergence38 test in per capita income levels as proposed by Sala i Martín (1996). 

The second line of research measures interpersonal income inequality among EU 

citizens.  At the European level, Morrisson and Murtin (2003) estimate a measure of 

income inequality for 1970, 1980, 1990, 1995, and 1998, while Beblo and Knaus (2001) 

estimate a single measure of European inequality for 1995.  Morrisson and Murtin find 

that inequality within countries first fell from 1970 to 1980, and then returned to the 

1970s’ level by the late 1990s, while inequality across countries falls by half between 

1970 and 1998 with a particularly sharp decrease starting in the 1980s.  Beblo and Knaus 

develop 11 country measures for 1995 and Alvarez-García et al (2004) develop 13 for 

1995 and 1996.  

The measures of inequality developed in this chapter depart from the traditional 

focus on income inequality and instead develop a measure of interpersonal pay 

inequality.  The traditional methodology to measure interpersonal inequality is based on 

household income data obtained by surveys.  This chapter instead calculates measures of 

pay inequality on the basis of payroll data.  There are multiple advantages in using 

payroll data instead of surveys. 

The first advantage is an increase in coverage across nations and regions and over 

time.  Traditional methods for computing inequalities in the EU employ raw data from 

                                                 
37 The testing for sigma-convergence is based on standard deviation of the cross-section series.  An 
alternative way is to use the coefficient of variation. 
38 The beta-convergence test is obtained by a regression analysis.  The per capita income of a chosen 
period of time is estimated as a function of the initial level of per capita income.  It is specified through the 
following equation: ( ) ( ) ititiiit uXYYYT +++= *log*log*1 00 γβα , where α  is a constant term, itY  the 

real per capita income of country i at time t, 0iY  the initial per capita income, itX  a set of structural 
exogenous variables influencing the growth of per capita income, T the time in which the dynamics of 
convergence is measured, and itu  the stochastic error. 
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two main surveys, the Luxembourg Income Study (LIS) and the European Community 

Household Panel (ECHP).  Both surveys are available at the national level but have 

limited coverage of the newly admitted member countries and over time.  The 

calculations at the national level in this chapter include 22 countries, 11 more than in 

Morrisson and Murtin and Beblo and Knaus. 

Measures of income inequality do not exist at the regional level since surveys 

have not been designed to be valid at that level of analysis.  Payroll data on the other 

hand is available at the regional level and in the newly admitted member countries, 

enabling one to construct a consistent time series of inequality measures where survey 

studies are unavailable. 

A second advantage of this approach is that it permits inequality to be measured at 

three distinct hierarchical levels.  Payroll data is consistently available by industrial 

sector within European regions, thus it is possible here to compute measures of inequality 

between and within regions, between and within countries, between and within sectors, 

and at the continental level.  At the regional level the measurements from this chapter are 

the first of their kind.  This chapter also measures the contribution of each region, 

industry, and country to overall inequality.  This permits the analysis to pinpoint exactly 

which countries, regions, or industries have converged to the European average, which 

ones have diverged, and when these developments occurred. 

A third advantage lies in the consistency and comparability across the inequality 

measures.  Since Eurostat publishes payroll data in a common metric (Euros and ECUs 

before 1999), and under a consistent taxonomy (NUTS and NACE Rev. 1.1), measures of 

inequality are comparable across regions and sectors.  The measures produced by 

Morrisson and Murtin and by Beblo and Knaus, are converted into a common currency 

through the method of purchasing power parity (PPP) for a reference year.  The measures 
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used in this chapter are particularly precise, for comparative purposes, after 1999 for 

EMU member countries with the arrival of a single currency.  For non-EMU member 

countries, changes in exchange rates relative to the Euro have a direct impact on relative 

living standards, therefore PPP are neither appropriate nor necessary for EMU or non-

EMU member countries.   

Further, the inequality measures computed in this chapter yield more information 

in certain respects than measures derived from surveys.  Morrisson and Murtin and Beblo 

and Knaus estimate European inequality measures based on a grouping structure 

partitioned by income levels from each country; they proceed by using the additive 

decomposability property of the Theil statistic to develop a European Theil index.  Using 

this method, they decompose the contribution of each country to overall inequality, and 

compare the magnitude of the between-groups component to the within-groups 

component of the Theil index at the country level.  Since data is disaggregated by 

countries, regions, and sectors, this chapter can measure the contribution of each of the 

188 administrative regions to a European Theil index.  Moreover, the approach taken in 

this chapter does not impose a grouping structure on the measures, but rather permits the 

groups themselves to reveal the key patterns associated with geographic and sectoral 

change. 

Lastly, the measures in this study are easy to update at a low cost.  Survey studies 

are very expensive projects, a fact that limits the availably of observations across 

countries and time.  The high cost is also an impediment to producing observations at the 

regional level.  The payroll measures are very inexpensive to obtain and to keep-up-to-

date as the data is available online,39 free of charge. 
 

                                                 
39 Source: www.europa.eu.int/comm/eurostat/. 
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3.42 Data Availability  

There are two main data sets available in Eurostat’s REGIO accounts: the 

European System of Accounts 1979 (ESA 79) and the European System of Accounts 

1995 (ESA 95).  The first data set (ESA 79) contains data from the years 1983 to 1994 

and the second from 1995 to 2000.  The inequality index developed here – the between-

groups component of Theil’s T statistic – is derived from two variables: a measure of 

income for a given group and a measure of population in that group.  The first variable 

‘n’ (the number of people) is represented by “Employment at NUTS Level 2 (e2empl40)” 

which measures the total number of people working in a given sector according to NACE 

Rev. 1.1 at the regional level NUTS level 2.  The second variable ‘y’ (wages) is 

represented by “Compensation of Employees NUTS Level 2 (e2rem)”, which measures 

compensation of employees41 at the same level. 

Both variables are available in Eurostat’s REGIO accounts disaggregated by 

region and industries for all member states in the EU, including the newly admitted 

countries in addition to other future candidate countries such as Bulgaria and Romania.  

As displayed in Section 3.4, the regional taxonomy is the NUTS classification system, 

and the industrial classification is NACE-CLIO (from 1983-1994) and NACE Rev. 1.1 

(from 1995-2000).  The acronym of regions and countries, and the list of industries is 

given in the appendix (Tables A.3.1, and A.3.2 respectively). 

As of January 2005,42 Eurostat made earlier data available for Belgium, Spain, 

Italy, Luxembourg, Netherlands, Portugal and the United Kingdom for 1983-1994.  Data 

for 1995-2000 were released for Germany, Greece, Spain, France, Ireland, Italy, Portugal, 

                                                 
40 Compensation of Employees is available under two options (EMP, and SAL).  This chapter uses the 
SAL category since more data observations are available under this option. 
41 Compensation of employees equals the sum of (1) wages and salaries, (2) employers’ social 
contributions, (3) employers’ actual social contributions, and (4) employers’ imputed social contributions.  
42 For updates visit www.eurostat.org. 
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Austria, Finland, Sweden, Belgium, Netherlands, United Kingdom, the Czech Republic, 

Hungary, Poland, Slovakia, Bulgaria, Slovenia, Lithuania, Latvia, and Estonia.  Regional 

observations for Germany are only available at NUTS level 143 while for the rest of the 

countries they are available at NUTS level 2.  Regions are classified according to NUTS-

200344.  For the case of Portugal, data is missing under NUTS-2003 for the regions of 

Centro (pt 12), Lisboa e Vale do Tejo (pt 13), and Alentejo (pt 14), while coverage is 

available in all Portuguese regions under NUTS-99 except for the year 2000.  The tables 

in this chapter use the NUTS-2003 classification for Portugal, while the graphs use the 

Portuguese values of NUTS-99 for visual purposes. 
 

3.5. MEASURING INEQUALITY FROM PAYROLL DATA  

One of the attractive features of Theil’s T statistic is its decomposability.  As long 

as a distribution of income and a distribution of individuals are grouped into mutually 

exclusive and completely exhaustive (MECE) groups, overall inequality can be broken 

down into a between-groups component and a within-groups component.  The formal 

expressions of this method are documented by Conceição and Galbraith (2000) and in 

Conceição et al. (2001).  The inequality measure Theil’s T statistic (given by these 

studies) is founded on the original works of Henri Theil (1972) and the widely known 

Theil statistic. 

The panel data set developed in this chapter is hierarchical meaning is provides 

measures of pay inequality at the regional, national, and European level.  There are a total 

of five inequality measures.  Since the vocabulary used in the measures of Theil’s T 

                                                 
43 Since Germany’s Länder corresponded to NUTS Level 1 and Kreise to NUTS Level 3, there is not much 
data available at the NUTS Level 2. 
44 Data for the regions of Finland are obtained from the older classification (NUTS – 99) since more data 
observations are available under this classification.  
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statistic is complex, Table 3.4 displays the names of each of the inequality measures 

corresponding to their hierarchical levels. 

 

Table 3.4 Measures of Pay-Inequality Included in Hierarchical Data Set 

Level Measures of Pay Inequality  Contributions to Inequality 

Regions T1=within-regions between-sectors Regional Theil Elements 
T2=within-countries between-sectors 

Countries 
T3=between-regions component + within-regions component 

Country Theil Elements 

T4=between-regions component + within-regions component  
Europe 

T5=between-countries component+ within-counties component  

 

At the regional level there is just one measure of pay inequality, the within-

regions between-sectors Theil’s T statistic.  It measures inequality within each region 

between its corresponding economic sectors.   

At the national level, there are two measures of inequality.  The first measure, 

within-countries between-sectors Theil’s T statistic also measures inequality within each 

country between its corresponding economic sectors.  In this measure these is no regional 

delimitation.  A country is treated as a single unit partitioned into 16 economic sectors.  

The second measure at the country level, partitions countries into a group of regions and 

each region into 16 economic sectors.  The Theil’s T statistic from this measure is 

derived from two components a between-regions component, and a within-regions 

component.  The between-regions component measures inequality between the regions 

and the within-regions component is a weighted average measuring inequality within the 

regions and between their corresponding economic sectors.  Although this measure of 

inequality at the country level contains more information than the within-regions 

between-sectors measure of Theil’s T statistic, it cannot be compared among countries 
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since each county has a different number of regions.  This difference affects the Theil’s T 

statistic.   

At the European wide level, there are two measures of pay inequality.  The first 

the European-wide Theil’s T statistic by countries and sectors contains two components.  

The first component, the between countries component measures inequality between the 

European countries, and the second component, the within-countries component 

measures inequality (weighted by income levels) within the countries (between their 

corresponding sectors).  In this measure, each European country is treated as a single unit 

with no regional delimitation.  The second measure of inequality at the European level, 

the European-wide Theil’s T statistic by regions and sectors ignores country level 

geographic delimitations by dividing Europe into a set of regions.  It also contains two 

components the between-regions component and the within-regions component.  The 

between-regions component measures inequality between all the European regions, and 

the within regions component measures inequality within the regions (weighted by the 

relative income of the regions) between their corresponding economic industries.  

The last column of Table 3.5 provides two additional measures: the contribution 

to European inequality from regions and from countries.  The term “Theil elements” is 

used from now on in the dissertation to describe these effects.  Thus a regional Theil 

elements is referred to the contribution from that particular region to European inequality, 

and a country Theil element to the contribution from that particular country to European 

inequality.  The element reveals whether a particular region or country is contributing to 

total inequality from below or from above the European average.  It is derived from the 

between-regions and between-countries component, where the summation of all Theil 

elements equate to the between-(regions and countries) component respectively.  The 

formal equations of Theil’s T statistic are displayed along the chapter. 
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The data source for Theil’s T statistic is payroll data published by Eurostat which 

is disaggregated into 16 industrial sectors at the NUTS Levels 0 (country), 1, 2, and 3.  

The unit of analysis defining regions is NUTS level 2 (when available45), which is the 

same unit chosen by the European Commission to identify regions eligible for financial 

support.  A further reason for this choice is that coverage at level 3 is scarce in some 

geographical areas.   

The first measure developed in this chapter is the within-regions between-sectors 

Theil’s T statistic.  It calculates pay inequality among 16 industrial sectors, categorized 

by NACE Rev. 1.1 for each region.  This means all regions have the same grouping 

structure,46 enabling one to compare observations consistently with one other and over 

time.   

The between-sectors within-regions component of Theil’s T statistic is expressed 

as: 
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jT  is the between-sectors within-region component of Theil's T statistic for the 
thj  region.  '

iP  is the share of employment of the thi  sector of the thj  region to the total 

employment of the thj  region, where ijP  is the number of individuals employed in the thi  

sector of the thj  region.  Coverage for the within-regions between-sectors component of 

                                                 
45 Germany is the only country for which data are not available at level 2. 
46 All regions are partitioned into the same sixteen sectors (NACE for 1983-1994 and NACE Rev. 1.1 for 
1995-2000). 
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Theil's T statistic in ESA-79 (1983-1994) and ESA-95 (1995-2000) varies each year and 

ranges from 45 to 90 administrative regions in ESA-79 and from 191 to 214 in ESA-95.  

There are a total of 856 observations in the former and 1196 in the latter present in the 

appendix in Tables A.3.3 and A.3.447 respectively.   

The next measure, the regional Theil elements is obtained from the between-

regions component of the European-wide Theil’s T statistic by regions and sectors.  The 

between-regions component is the sum of the contribution of each region to total 

inequality in the EU.  More precisely, it is the weighted sum of the logarithm of the ratio 

of the average income for each region to the average income of all the regions in the EU, 

and it is expressed as: 
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The appendix provides three tables each for ESA-79 and ESA-95 corresponding 

to regional Theil elements of Theil’s T statistic.  The first set of tables (A.3.5, and A.3.6) 

includes all coverage available for 1983-1994 and 1995-2000 respectively, where the 

number of regions is not constant from year to year.  This means that changes in the 

European average (Y  in equation 3.2) can occur as a result of having a different number 

of observations per year and not because an actual change in the pay structure occurs. 

However, when a time series of the between-regions elements of Theil’s T 

statistic (the expression within the summation in Equation 3.2) is computed with the same 

number of regions in each year, one can determine which regions have gained and which 

have lost relative position over time.  Table A.3.7, displays a time series of these 

                                                 
47 The classification of a particular region can be observed from the code column.  The single digit or letter 
along with the country code refers to the classification at level 1, while the double digit refers to level 2.   
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elements for ESA-95.48  There are 188 regional observations per year except for 2000.  In 

2000, some regions from Spain are missing, distorting the European average.  Table 

A.3.8 corrects for this problem by including observations from1999 into 2000 for the 

missing regions.  

This chapter includes two sets of tables associated with inequalities at the country 

level.  The first is constructed with data disaggregated by regions and sectors.  It provides 

a total Theil’s T statistic, a between-regions component and a within-regions component.  

The within-regions component is expressed as: 
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jT  is the between-sectors within-region Theil index for the thj  region.  

Table A.3.9 presents inequality measures for each country from 1995-2000.  

Since countries have different numbers of regions, the Theil index will have a different 

upper bound49 for each country, making inequality measures incomparable.  These 

measures can, nevertheless, be used to track inequality trends over time, and to compare 

the magnitude of the between-regions component with the within-regions component for 

any given country.  

When countries are partitioned into the same number of groups, inequality 

measures become comparable.  The same grouping scheme is achieved when aggregating 

the regional observations into a single national data set partitioned into a uniform set of 
                                                 
48 The chapter only includes a table of elements for ESA-95 since in ESA-79 regional observations are not 
consistently available from year to year. 
49 The Theil index is bounded below by zero and above by log (N).  Different numbers of regions will 
consequently yield different upper bounds and thereby distort comparisons. 
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16 sectors of economic activity.  Eurostat publishes data at NUTS level 0 (the country 

level), disaggregated by economic sector.  In these publications there are observations 

missing in some sectors.50  Data are available for these sectors at the NUTS level 2 and 

thus the data is thus aggregated, to obtain more complete observations and to compute a 

within-country between-sectors Theil’s T statistic which is presented in Table A.3.10 

(ESA-79) and Table A.3.11 (ESA-95).   

The final calculations of inequality yield two inequality measures at the European 

level.  There are two sets of tables corresponding to these computations.  The first is a 

European-wide Theil's T statistic for 1995-2000 disaggregated by region and sector.  The 

European-wide measure is the sum of the between-regions component measuring 

inequality between 188 regions, and the within-regions component, an income-weighted 

average of the within-regions between-sectors inequality measure for all European 

regions.  The key in these yearly calculations is to have the same grouping structure over 

time; therefore the calculations at the European level cover the period 1995-2000, and 

include the same 188 administrative regions in all years.  A list of regions is given in 

Table A.3.12.51 The European-wide Theil’s T statistic is the summation of the between-

groups (between-regions) component and the within-groups (within-regions between-

sectors) component.  There are approximately 3000 region-sector Theil components in 

each annual observation of the Europe-wide Theil’s T statistic.  Table A.3.13 provides 

the values of the between-regions component, the within-regions component, and the 

                                                 
50 For the countries of Spain, Austria, Netherlands, and the United Kingdom, there is no data available at 
NUTS level 0 for sectors where data is available at NUTS level 2 and level 1.  For instance in Spain data is 
available at NUTS 2 for the following sectors that is and missing at NUTS 0: Agriculture, hunting and 
forestry, Fishing, Mining and quarrying, Electricity, gas and water supply. 
51 There are a total of 193 regions in this table; data is missing for the regions of Provincia Autonoma 
Bolzano-Bozen (itd1), Provincia Autonoma Trento (itd2), Centro (pt12), Lisboa e Vale do Tejo (pt13), and 
Alentejo (pt14) totaling 188 regions. 
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total European Theil index.  Observations for Spain in 2000 are missing.  Table A.3.14 

corrects for this problem by incorporating data from 1999 for the Spanish case.   

The second measure at the European level is the European-wide Theil’s T statistic 

by country and sector.  Instead of using the country data aggregated by Eurostat (NUTS 

level 0), the chapter adds up the regional data – available at NUTS levels 1 and 2 – for 

each country, since more observations are obtained through this methodology.   

The European-wide Theil’s T statistic at the country level can only be compared 

over time when the same number of countries is included in each year.  This section 

offers two calculations.  The first (Table A.3.15) includes the same coverage as in the 

European-wide Theil’s T statistic at the regional level, while the second (Table A.3.17) 

maximizes coverage by including all available observations.  The countries included in 

the first calculation are: Belgium, Germany, Greece, Spain, France, Ireland, Italy, 

Netherlands, Austria, Portugal, Finland, Sweden, United Kingdom, the Czech Republic, 

Slovakia, and Spain.  Table A.3.15 provides the values for the European-wide Theil’s T 

statistic dissagregated by country-sector.  Once again, observations for Spain are missing 

in 2000; Table A.3.16 makes the previously mentioned correction.  

The second set of calculations (Table A.3.17) includes Denmark, Estonia, 

Lithuania, Latvia, Hungary, Slovenia, and Bulgaria in addition to the 16 countries from 

the first calculations.  Since data for Bulgaria is missing for 1996 and Spain for 2000, the 

tables include the values for Bulgaria from 1995 and for Spain from 1999.  The values of 

the European-wide Theil’s T statistic disaggregated by country-sector for 188 regions 

(Table A.3.14), 16 countries (Table A.3.16) and 22 countries (Table A.3.17) have a 

constant number of observations in all years; thus the indices are comparable from one 

year to the next.  
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3.6 ANALYSIS – INEQUALITY ACROSS REGIONS AND COUNTRIES 

The regional unemployment model in Chapter Four uses the within-regions 

between-sectors Theil’s T statistic in Tables A.3.3 (1983-1995) and A.3.4 (1995-2000).  

This analysis that follows focuses in the 1995-2000 period where richer data is available.  

This period is particularly interesting in Europe because of the intensity in the integration 

process during the post-Maastricht treaty period where capital and labor barriers 

disappeared and countries aligned their fiscal and monetary policies.   
 

3.61 Convergence across Countries 

In the European-wide measures the Theil’s T statistic is calculated across 

countries and sectors and across regions and sectors.  The trend in both calculations is 

similar: a reduction of pay inequality across the continent.  In both calculations, the 

reduction in total inequality is driven by a reduction in the between-groups component, 

while the within-groups component remains constant.  The trend in the inequality index 

countries-sectors is the same for 16 European countries52 and when including the newly 

admitted Eastern European countries and one candidate country.53  There are a total of 22 

countries in the latter case.  Figure 3.1 displays the European-wide Theil’s T statistic, in 

addition to the between-countries component and the within-countries component for 16 

and 22 countries. 
 

 

 

                                                 
52 The sixteen countries include the EU-15 countries except Luxembourg plus the newly admitted countries 
of Slovakia and the Czech Republic. 
53 There are a total of 22 countries in this case.  In addition to the sixteen countries it includes Estonia, 
Latvia, Lithuania, Hungary, Slovenia, and the candidate country of Bulgaria. 
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Figure 3.1 Evolution of European Pay Inequality, Country Level, 1995-00 
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The trends in this figure differ from the trend suggested by Morrisson and Murtin.  

They find an overall reduction in total inequality from 1970 to 1998; however the trend 

from 1995 to 1998 displays an increase in the Gini coefficient, the within-country Theil, 

and the total Theil.  On the other hand, the trend in Figure 3.1 displays a reduction in 

inequality from 1995-2000.  

A reduction in the between-groups component of Theil’s T statistic implies that 

some countries (regions) have gained from the bottom of the pay distribution, while 

others (those at the top) have lost.  The between-county component of the European-wide 

Theil's T statistic is the sum of the individual country Theil elements, where each element 
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contributes to inequality according to the distance between its average income and the 

European average.  Figure 3.2 depicts the evolution of 16 country Theil elements into a 

stack-bar graph that shows how countries have gained or lost relative to the European 

average during this time. 
 

Figure 3.2 Trend of Country Theil-Elements for 16 Countries, 1995-00  

 

The height (or area) of each segment represents each country’s contribution to 

European pay inequality. When Theil elements lie above zero they contribute to 

inequality from above to the average income; when below zero they contribute from 

below the average.   

In this graph, the distribution of the Theil elements becomes tighter up to 1999, 

and then appears to expand in 2000.  The greatest reduction in inequality occurs from 

1996 to 1997.  In particular, Germany suffers a sharp relative loss while the United 
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Kingdom gains.  Thus the area corresponding to Germany is positive but declining, while 

the area corresponding to the UK begins negative and becomes positive over time. It is 

the switch of the UK to a significant positive position in 2000 that creates an overall 

increase in European pay inequality that year. 

One consideration to take into account is that fluctuations of national exchange 

rates – especially for non-EMU member countries such as Denmark, Slovakia, Sweden, 

the Czech Republic, and the UK – are bound to influence the relative pay rankings of 

European countries.  Fluctuations in the exchange rates of EMU members changed little 

during 1995-2000 as shown in Figure 3.3. 
 

Figure 3.3 Fluctuation of Exchange Rates in EMU Countries, 1975-03 
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However as Figure 3.4 shows, there was a large change in the non-EMU 

exchange rates in 1995-2000, especially a sharp appreciation of the British pound 

following its collapse in 1994. 

Figure 3.4 Fluctuation of Exchange Rates in non-EMU Countries, 1975-03 
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If the UK is taken out of the sample, there is still a reduction in total inequality 

and between-countries inequality in the European inequality measures.  But the reduction 

is not as large as when the UK is included.   

 

Table 3.5 Pay Inequality Europe, 21 Countries - 16 Sectors Excluding UK  

 1995 1996 1997 1998 1999 2000 

Between Countries Component 0.116 0.103 0.094 0.089 0.082 0.083 
Within Countries Component 0.024 0.026 0.027 0.027 0.029 0.027 

Total  0.140 0.129 0.121 0.116 0.110 0.110 

Figure 3.5 displays the evolution of these elements in a stack-bar graph.  These 

elements capture the evolution of inequality in Europe excluding the UK.   
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Figure 3.5 Trend of Country Theil-Elements, 15 Countries, 1995-00  

 

The distribution of the Theil elements gets tighter until 1997, but the trend ceases 

thereafter.  There is no reduction in inequality levels between the 15 countries during 

1997-2000, the period when the euro was introduced.  This suggests that the reduction in 

the between-countries components from 1997 to 1999 in Figure 2.2 (when the UK is in 

the sample) is driven mainly by the appreciation of the British pound.  The reduction in 

inequality is also influenced by a loss in Germany’s average wage level and an 

improvement in Italy’s from 1995-1997. 
 

3.62 Inequality across Regions 

The second measure at the Europe-wide level is derived from regions and sectors 

rather than countries as a whole.  The between-regions component of Theil's T statistic 
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measures inequality among 188 regions, while the within-regions component measures 

inequality within regions among the 16 economic sectors.  Many studies have measured 

regional convergence through beta and sigma convergence techniques (Sala i Martín 

1996) or Markov chains approaching a steady state (Happich and Geppert 2003).  While 

these techniques are mathematically very sophisticated, they do not reveal which specific 

countries or regions are converging from either below or above the European average. 

The geographic coverage of the European-wide Theil’s T statistics by regions and 

sectors is the same as in the European-wide Theil’s T statistic by countries and sectors: 

the 16 countries and 16 sectors can be decomposed into exactly 188 regions and 16 

sectors.  The trend in the European-wide Theil’s T statistic by regions and sectors (Table 

A.3.14) is the same as the trend in the European-wide Theil’s T statistic by countries and 

sectors (Table A.3.16): there is a reduction in the between-regions component and a 

constant within-regions component.  In both cases the between-groups component is 

larger than the within-groups component.  This means geographical inequalities are more 

important than inequalities among the 16 sectors across Europe. 

Looking across regions, the individual elements of the between-regions 

component of the European-wide Theil’s T statistic reveal which regions are wealthy and 

which ones are poor relative to average pay in Europe.54  The regional Theil component 

for each of the 188 regions for 1995 is given in Figure 3.6. 

                                                 
54 Regions with a positive Theil element are wealthy regions as they contribute to inequality since they are 
above the average, while regions with a negative Theil element are poor regions as they contribute to 
inequality from below the average.  A necessary condition for a region j to have a positive Theil element in 
Equation 3.2 is for the average wage of region j to be higher then the average European wage.  A similar 
logic follows for a lower Theil element. 
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Figure 3.6 Regional Contribution to European Inequality,1995 

 

Regions from Germany are contributing to inequality from above, while most 

regions from the Czech Republic, Slovakia, Spain, Portugal, Ireland, England, and some 

regions of Italy and Greece are contributing to inequality from below the average.  The 

metropolitan regions: London (Inner and Outer), Île-de-France (Paris), Berlin, and 

Stockholm exhibit higher wage levels than their neighboring regions.   

By fixing the legend values to a base year (1995) and graphing the Theil 

components of the same regions in subsequent years, one can observe which regions have 

gained and which ones have lost relative to 1995.  Figure 3.7 displays the Theil elements 

for the year 2000.  The Theil elements for the remaining years 1996-1999 are given in 

Figures B.3.1 to B.3.4. 
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Figure 3.7 Regional Contribution European Inequality, 2000 

 

An improvement in all regions from the United Kingdom and Ireland occurs, 

while there is deterioration in all German regions.  Relative wages also increase in some 

regions in Sweden, and decrease in Finland, Austria, France and Northern Italy, while 

regions from Spain, Italy, Portugal, Greece, the Czech Republic, and Slovakia do not 

experience significant changes relative to 1995.  The metropolitan regions maintain their 

wealthy wage levels relative to neighboring regions, especially London (Inner and Outer) 

and Île-de-France (Paris).  
 

3.63 Within-Country Stability in Inequality during 1995-2000 

Table A.3.9 provides a between-regions component, a within-regions component, 

and a total inequality measure for 16 individual countries.  These inequality measures are 
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country-specific and cannot be compared to each other since they have different numbers 

of regions.  Table A.3.11 calculates the within-country between-sectors inequality index 

where all countries have the same grouping scheme (partitioned into 16 economic 

sectors) and are thus comparable with each other.   

The country rankings derived from the pay inequality calculations developed in 

this chapter are very similar to interpersonal inequality rankings measuring income 

inequality developed by Beblo and Knaus (2001) and Alvarez-García et al. (2004).  Both 

studies find that northern European counties have the lowest values and southern 

European countries have the highest.  Their rankings, given in Table 3.6, are very similar 

to the country inequality measures listed in Table A.3.11. 

The correlation coefficient between Belbo and Knaus and the measures from this 

chapter is 0.7978, while for Alvarez-Garcia et al. and these measures it is even higher: 

0.8911.  
 

Table 3.6 Ranking of Country Income Inequality by Other Authors 

 1995 Belbo Knaus (Theil) 1996 Alvarez-García et al. (Gini) 

1 Netherlands  1 Sweden  
2 Austria  2 Denmark  
3 France  3 Finland  
4 Germany  4 Germany  
5 Belgium  5 Netherlands  
6 Italy  6 Austria  
7 Luxembourg 7 France  
8 Spain  8 Italy  
9 Ireland 9 Belgium  
10 Portugal  10 UK  
    11 Ireland 
    12 Spain  
    13 Greece  
    14 Portugal  
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A main advantage of the inequality measures at the country level developed in 

this study is increased coverage.  Payroll data at the national level (in addition to the EU-

15 countries) is available through Eurostat for Bulgaria, Hungary, the Czech Republic, 

Slovenia, Slovakia, Estonia, Latvia, and Lithuania, with the same grouping structure 

(NACE Rev. 1.1) and in euros for 1995-2000.  This enables one to compare levels of 

interpersonal pay inequality from these countries with the rest of the European countries 

for the first time.  Measures of inequality at the country level are unaffected by 

fluctuations in exchange rates since any changes in exchange rates cancel each other out 

in the numerator and the denominator of the between-groups component from Theil's T 

statistic presented in Equation 3.2.  Figure 3.8 graphs the average level of sectoral pay 

inequality for 1995-2000 for 22 countries. 

Figure 3.8 Av. Value Within-Ctry Between-Sectors Theil’s T St., 1995-00 
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The newly admitted members are very heterogeneous in inequality levels.  

Bulgaria, Latvia, and Lithuania display the highest levels of inequality, while Slovakia, 

Hungary, Estonia, Slovenia, and the Czech Republic fall in the middle of the distribution 

with similar levels to France, Ireland, and Belgium.  Bulgaria’s level of inequality is 

extremely high – nine times higher than in Finland.  

The trend of sectoral inequality at the European level by countries listed in Table 

A.3.16 shows convergence (reduction in the between-countries component) among the 16 

countries, while no major trend occurs within countries.  

In Table A.3.9, the evolution of the within-country between-sectors inequality 

measures is a very stable trend in all EU-15 countries, as well as in Slovenia and the 

Czech Republic.  In contrast, there is a fluctuating trend in Bulgaria, Estonia, Latvia, 

Lithuania, Slovakia, and Hungary.  The table also displays increasing inequality in 

Germany and Latvia, and decreasing inequality in the UK, Ireland, and Lithuania.   These 

values are displayed in Figure B.3.5 given in the appendix.  

Similarly, at the regional level the between-regions component declines while the 

within-regions component remains fairly stable.  In Table A.3.9 the analysis is further 

deepened by looking at each individual country when partitioned by regions and sectors.  

In all countries, inequality within regions is larger than between them, thus the decreasing 

(increasing) trends in the between-sectors within-country are driven by a decrease 

(increase) in the within-regions component for the UK (Germany).  There is a decline in 

this component in Ireland, Italy, Austria, Greece and France (especially in the latter 

period), while for the Czech Republic, Finland, Portugal, Sweden, and Slovakia it 

increases. 

By looking at the individual within-regions measure of inequality, one can 

compare the levels of inequality across all European regions.  As noted, fluctuations in 
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national currencies do not affect measures at the regional level.  The analysis compares 

measures across all regions and over time to determine which regions have the highest 

and lowest levels of inequality as well as to track any significant changes.  

The coverage (different in each year) is based on payroll data available from a 

minimum of 191 administrative regions in 1995 to a maximum of 214 in 1998.  There is a 

total of 1204 regional observations from 1995 to 2000.  The lowest value (0.0044) occurs 

in Thüringen (deg), Germany, during 1995 while the highest (0.269) in Severozapaden 

(bg 11), Bulgaria, in 1999.  The values of the within-regions between-sectors component 

of Theil’s T statistic for the year 1995 are graphed in Figure 3.9.  The graphs for the 

remaining years (1996-2000) are given in the appendix in Figures B.3.6-.3.10.  
 

Figure 3.9 Within-Regions Between-Sectors Theil’s T Statistic, 1995 
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Peripheral regions from Spain, UK, Portugal, Italy, Bulgaria, and Poland have the 

highest levels of regional pay inequality, while regions located in the center of Europe 

from Germany, Belgium, Austria, and parts of Sweden and Finland display the lowest 

values. 
 

3.64 Combining Within-and Between-Regions Inequality  

The section combines the between-regions component of Theil’s T statistic at the 

European level with the within-regions between-sectors component both computed in 

section 3.5.  The pattern is analyzed in a three dimensional graph (created by Arcview, 

version 9, with the 3-D extension).  In this graph, the between–regions component is 

represented by the color scheme55 assigned to each region, and the within–regions 

component by the height of each region.  The graph for 1995 is given in Figure 3.10, 

while the rest of the years (1996-2000) are contained in the appendix in Figures B.3.11-

B.3.15, where the missing values for Spain in 2000 are taken from 1999.   

There is a clear relationship between both components – wealthy regions 

(contributing to inequality from above the average) have a striking pattern of lower levels 

of inequality within them.  These include Germany, France, and the Scandinavian 

countries.  On the other hand, poorer regions (contributing to inequality from below) such 

as Spain, Italy, Greece, Portugal, the Czech Republic, and the UK consistently have 

higher levels of inequality within them. 

 

                                                 
55 The color legend is consistent with the legends used in the figures from section 3.52. 
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Figure 3.10 Pay Inequality Between and Within Regions, 1995 

 

The improvement of the UK in relative position is accompanied by a reduction in 

inequality within regions, especially across its southern regions.  The deterioration in the 

position of Germany (given by the reduction of the element in the between-regions 

component) is accompanied by an increase of inequality within regions, while the 

deterioration in Finnish regions is supplemented with an increase in inequality within 

regions.  On the other hand, there is no significant movement in the between and within 

components in regions from the peripheral countries of Spain, Portugal, Greece, Italy, the 

Czech Republic, and Slovakia. 

 

3.8 CONCLUSIONS 

This chapter argues in favor of including regions into the analysis of the European 

unemployment problem.  It develops a new panel data set measuring wage inequality at 
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the regional and national levels for the period 1983-2000.  It also measures inequality at 

the European level and the yearly patterns over time from 1995-2000 for the first time 

across, regions, countries, and economic sectors.   

There exists an overall pattern of decline in pay equality across regions and 

countries in Europe during 1995-2000 mainly due to rising negative position of the UK, 

and a decline in the positive position of Germany.  The rise in the relative position of the 

UK is caused by the appreciation of the British pound.  The decline in overall wage 

inequality stagnates in 1999-2000.  This chapter finds regions in Germany and 

metropolitan regions (London, Île-de-France, Berlin, and Stockholm) are contributing to 

inequality from above, while most regions from the Czech Republic, Slovakia, Spain, 

Portugal, Ireland, England, and some regions of Italy and Greece are contributing to 

inequality from below the average.  Within regional inequality is higher in peripheral 

regions from Spain, the UK, Portugal, Italy, Bulgaria, and Poland, while regions located 

in the center of Europe in Germany, Belgium, and Austria display the lowest values. 

At the country level, northern European countries have the lowest within country 

inequality and southern countries have the highest values.  In the newly-admitted members, 

Bulgaria, Latvia, and Lithuania display the highest levels.   Inequality in Bulgaria is nine times 

higher than in Finland, while Slovakia, Hungary, Estonia, and Slovenia and the Czech 

Republic fall in the middle of the distribution with similar levels to France, Ireland, and 

Belgium.   
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ECONOMETRIC ANALYSIS 

 

Chapter 4.  Regional Model of Unemployment 

4.1 INTRODUCTION 

Chapter Two presented the arguments used by the labor market flexibility 

hypothesis to explain the high levels of European unemployment, the heterogeneity in 

unemployment rates between European countries, and its evolution over time through 

rigidities in labor markets that occur because of the presence of intuitions and their 

interaction with economic shocks.  This view focuses exclusively on national labor 

markets and relies on empirical studies based on bivariate cross-country studies lacking 

robustness, as documented in Section 1.5, to support the primary goal of making labor 

markets more flexible.  This chapter departs from the labor market flexibility framework 

and instead focuses on regional in conjunction with national and continental forces 

affecting the unemployment rate in Europe across space and time.  The analysis departs 

with its regional level focus, where important advantages, documented in Section 3.2, are 

associated.  Through a two-way fixed effect panel regression, the model measures the 

variation of the national level (through country fixed effects) and of the continental level 

(through time fixes effects).  A key drawback to the conventional cross-country models is 

the quality of data used to capture the effects of institutions.  The approach utilized in this 

chapter overcomes this problem, and instead measures variations across countries with 

better data available.  The novelty in this model lies, first, in measuring regional forces 

across a wide range of observations, second by linking inequality and unemployment, and 
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third by accounting for continent-wide effects – in the case of Europe, corresponding to 

macroeconomic polices integrating member countries, regional, and national forces.   

The goal of the model is to study the problem of unemployment in Europe in a 

way that better applies to its current multilayered governance system and policy 

instruments that range across the three levels, where each level affects the unemployment 

rate in distinct ways.  
 

4.2 UNEMPLOYMENT AND INEQUALITY – THEORETICAL ARGUMENTS 

In the mid 1950s, the economist Simon Kuznets proposed the idea that economic 

development first increases and then subsequently decreases income inequality in a 

society (Kuznets, 1955), producing an inverted U curve of inequality as a function of the 

level of income.  Initially, at low levels of income and during the early stages of 

economic growth, income inequalities are small because most people are poor as they 

only work in the agricultural sector where wages do not differ significantly.  During the 

transition to industrialization, income inequalities widen because some people leave 

farming in rural areas to find work in urban centers where wages are typically higher in 

manufacturing.  Income inequalities widen because the economy consists of people 

employed in two separate sectors with different wage structures.  As cities grow, the 

differential between incomes in urban centers and those in the countryside becomes 

significant and only declines later when the proportion of the population remaining in the 

countryside diminishes.  The Kuznets hypothesis explains the evolution of income 

inequality during the transitional period from an agricultural to an industrial economy.  

Rehn and Meidner (1951) and Harris and Todaro (1970) developed models, 

presented in Section 2.7, that provide evidence of a positive relationship between wage 

inequality and the unemployment rate.   
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The Harris and Todaro model focused on the case of East Africa, nevertheless, 

there is no particular reason why their logic cannot be equally applied to a modern 

industrial economy such as the European economy.  Galbraith (1998) documented that 

modern advanced societies have a core of manufacturing workers, a large service sector, 

and an elite group of knowledge and finance workers, where wages in these three main 

sectors behave differently.  In the knowledge and finance sector, wages are protected by 

barriers of entry such as academic credentials and technical expertise; in the 

manufacturing sector, workers enjoy a wage premium where wages fluctuate with the 

performance of the firm, and in the service sector they are typically determined by 

socially mandated minimum wages.  The idea that wages in the manufacturing sector 

enjoy a wage premium and wages in services are typically determined by social 

minimums is supported by the study of Iversen and Wren (1998).  The analysis in 

Chapter Two finds that when services are disaggregated into sub-sectors, the sector 

closest to minimum wages are private households with employed persons, health and 

social work, and private households with employed persons.56. 

Workers in the service sector receiving wages close to the minimum wage have 

an incentive to search for jobs with higher pay either in better paid service sectors or in 

the manufacturing sector.  The process of job hunting is typically associated with costs 

and obstacles.  If the cost and obstacles are relatively low, workers in low paid service 

sector positions can search for new jobs while remaining employed.  If the cost and 

obstacles on the other hand are relatively high, they will abandon their jobs and face the 

risk of becoming unemployed.  Their incentives to search for jobs increase when higher 

                                                 
56 The sectors of agriculture and Fishing fall into the bottom of the pay distribution; however their relative 
share in the total economy is approximately 1.5 percent whereas the group of services close to social 
minimums equals approximately 10 percent. 
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paid jobs are available, or equivalently when high pay differentials are present.  A 

tradeoff emerges between pay inequality and unemployment. 

In a relatively equal society, pay differentials between the manufacturing and the 

various service sectors remain relatively low, yielding a low unemployment level.  With 

large differentials (in a relatively unequal society) some workers in the service sector 

facing obstacles to an on-the-job search will quit their jobs and risk becoming 

unemployed.  Some will obtain better jobs while others will not.  This gives rise to the 

positive relationship between pay inequality and unemployment as in the Harris and 

Todaro and the Rehn and Meidner models.  

This logic also applies to young workers who have not entered the labor market 

and do not possess technical expertise.  Young workers know that the transition from 

being a low skilled worker to becoming a high skilled worker is problematic, and thus 

have an incentive to avoid being labeled as low skilled workers.  As long as they have an 

outside option such as staying in school or living with their parents, they will avoid 

entering the labor force when only low paid jobs are available.  This process – delayed 

employment – occurs until higher paid jobs become available in labor markets, or 

equivalently when wage inequality increases.  Some will become employed while others 

will not thus increasing the unemployment rate in the presence of high inequality. 

The next section explores for empirical evidence of a positive relationship 

between wage inequality and unemployment in Europe at the regional level. 
 

4.3 CORRELATION BETWEEN INEQUALITY AND UNEMPLOYMENT AT THREE LEVELS 

At the continental level, unemployment across Europe (EU-15) decreases more 

than two and a half percent57 from 1995-2000.  The same declining trend occurs in 
                                                 
57 10.1% in 1995 to 7.8% in 2000, Source Eurostat. 



 

 91

European inequality when measured by countries and by regions as seen in Figure 4.1.  

The measures of inequality are from Tables A.3.14 (regions) and A.3.15 (countries) 

computed in Section 3.5. 

 

Figure 4.1 Pay Inequality and Unemployment, European Level, 1995-00 

 

At the country level, the relationship between unemployment and inequality 

varies by country as seen in Figure 4.2.  The measures of inequality are the between-

sectors within-country component of Theil’s T statistic computed in Section 3.5 and 

given in Table A.3.10.  A positive trend occurs in the UK, Ireland, Greece, Italy, the 

Czech Republic, and Slovakia, while for Finland, Sweden, Denmark, and the Netherlands 

there are movements in unemployment at consistently low levels of inequality.  This 

latter relationship is also present in Spain and Portugal at higher levels of inequality.  In 

France, Austria, and Belgium there is no movement in either inequality or 

unemployment. 
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Figure 4.2 Pay Inequality and Unemployment across Countries, 1995-00 

 

At the regional level, the relationship between inequality and unemployment 

display a (slight) positive trend between inequality and total unemployment across the 

European regions especially in Figure 4.3 

The relationship is clearer between inequality and youth (under 25 years of age) 

unemployment shown in Figure 4.4.  The measures of inequality are the between-sectors 

within-regions component of Theil’s T statistic. 
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Figure 4.3 Pay Inequality and Unemployment across Regions, 1995-97 

 

Figure 4.4 Pay Inequality and Unemployment across Regions, 1995-97 
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Departing from the positive correlation at the regional level observed in Figure 

4.3, and 4.4, the model focuses at the regional level where advantages, presented in 

Section 3.2, are associated with using regions instead of countries.  Furthermore, one can 

measure the variation of the unemployment associated with regions, countries, and the 

continent under this specification.  The following section measures the relationship 

between unemployment and inequality through regional model of unemployment.  The 

model is tested though reduced form equations at the regional level through a panel data 

regression.  
 

4.4 A REGIONAL MODEL OF UNEMPLOYMENT 

Studies explaining the causes of and variations in European unemployment rates 

at the regional and continental levels across a wide range of industries do not exist.  Most 

studies, as seen in Section 2.5, are at the national level.  The model acknowledges 

national effects that contribute to variations in unemployment rates in the analysis, but in 

addition it incorporates forces at the regional and continental levels, since regions have 

properties that the nation may not share, and nations possess some properties not shared 

by the EU.   

At the continental level, policies such as the creation of the EMU, the reduction of 

capital and labor barriers, and the regulation of trade and business practices have an 

effect on the unemployment rate among all European countries.  While at the national 

level, differences in tax mechanisms, institutions, size and language of countries, 

population and social structures, growth rates, and the methodology for measuring 

unemployment impact national unemployment rates differently.  At the regional level, 

factors creating differences in unemployment rates across the European regions include 

population structure, growth rates, wage structure, educational systems, and so forth.   
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The regional model presents four variables causing variations in the regional 

unemployment rates: two supply variables (proportion of youth population, and pay 

inequality) and two demand variables (GDP growth, and wealth of a region).  

The model expects a positive relationship between pay inequality and the 

unemployment rate based on the arguments presented in Section 4.2.  The proportion of 

young workers is also expected to be positively related to the unemployment rate given 

that young workers face the burden of transitioning to the work force, again using the 

arguments from section 3.2: the larger the proportion of youth is, the higher the 

unemployment rate will be.  

On the demand side, the model expects growth of GDP to be negatively related to 

unemployment since strong regional economic activity creates jobs as firms hire 

employees when they invest in new projects during periods of high growth.  When the 

growth rate of the economy decreases, firms start to decrease their investments and 

reduce their demand to hire new workers.  Firms cut their labor costs when there is a 

decrease in the overall demand for their products.  This yields a negative relationship 

between regional growth rates and unemployment.   

Finally the model expects the second demand variable – the wealth of a region – 

to be negatively related to the unemployment rate since richer regions offer more 

employment of all kinds: in the public sector they will offer more jobs since they have 

greater tax revenue, and in the private sector they will also offer more jobs because they 

have more discretionary private income.  This yields a negative relationship between the 

relative wealth of the regions and the unemployment rate. 
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4.41 Data Description and Model Specification 

The model of choice is a two-way fixed effects unbalanced panel model in which 

the unit of analysis lies at the regional level.  The model allows one to measure forces 

affecting unemployment in three distinct levels as follows: forces at the regional level are 

captured through the coefficients of the four independent variables.  The fixed effects 

across space are country dummy variables where regions from any given country share 

the same country-level effect.  The country dummies capture the level effects of variation 

common to all regions of a given country after the regional effects are controlled for by 

the dependent variable coefficients.  The fixed effects across time are dummy variables 

corresponding to all observations from a given year.  The time dummy measures the 

variation common to all regions in a given year after the regional and country effects are 

controlled.   

A further advantage of an unbalanced panel model is its ability to measure the 

proportion of the total explained variation corresponding to each of the three levels.  The 

r-square of the model without fixed effects measures the amount of explained variation 

corresponding to regional forces.  When country-fixed effects are incorporated to the 

model the r-square should increase since they account for country specific effects.  

However one should be cautions in using the r-square for this purpose, since the r-square 

does not penalize the loss of degrees of freedom that result from adding variables 

(country and time dummies) to the model.  The adjusted r-square on the other hand 

penalizes the loss of degrees of freedom that occurs when a model is expanded. 

The difference between the adjusted r-square when country-fixed effects are 

incorporated, and the adjusted r-square from the model without fixed effects, is the 

amount of variation in the unemployment rate corresponding to national forces.  The 

same procedure is used to measure the amount of variation in the unemployment rate 
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corresponding to continental forces – the difference between the adjusted r-square with 

time-fixed effects and the adjusted r-square without fixed effects. 

The regional model includes four independent variables: pay inequality, 

proportion of youth population, growth rates of GDP, and wealth of regions.  The 

dependent variable is unemployment rate.  The dependent variable and three independent 

variables (proportion of youth population and growth rates of GDP, and wealth of regions 

are directly available with a minor calculation from the REGIO accounts published by 

Eurostat: the youth population is obtained by dividing the number of people under 24 

years of age by the total population in each region, growth rates of GDP is obtained by 

computing the annual change in regional GDP per capita; and relative income of regions 

is obtained by calculating a region’s average wage income (total compensation/total 

employees) to the European average.   

Pay inequality is measured by the between-sectors within-regions component of 

Theil’s T statistic obtained from the calculations in Section 3.21 and presented in Tables 

A.3.2 and A.3.3.  There are a total of 2062 observations for the period 1983-2000.   

The dependent variable, unemployment, is disaggregated by gender and age 

(below and above 25 years of age).  This permits one to compare the coefficients in the 

regional model between males and females and between young workers (< 25 yrs) and 

older workers (≥ 25 yrs).  Unfortunately the independent variables of the model are not 

disaggregated by the gender and age, where interesting interaction terms could have been 

otherwise modeled. 

Table 4.1 includes the total number regions used in the model covering the period 

1984-2000.  Data for the independent variables, including the desegregation by gender 
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and age, and for the four independent variables is available in all these regions.  There are 

a total of 146558 observations during the period of investigation. 

 

Table 4.1 Coverage for Regional Model of Unemployment 

year # of obs Number of Regions From  Each Country 

1984 35 be (8) it(20)  uk(7)           
1985 35 be (8) it(20)  uk(7)           
1986 56 be (8) es (17) it(20) pt(4) uk(7)         
1987 69 be (8) es (17) fr(20) it(20) pt(4)         
1988 63 be (8) es (18) it(20) nl(12) pt(5)         
1989 84 be (8) es (18) fr(21) it(20) nl(12)         
1990 86 be (8) es (18) fr(21) it(20) nl(12)         
1991 78 es(18) fr(21) it(20) nl(12) pt(7)         
1992 78 es(18) fr(21) it(20) nl(12) pt(7)         
1993 57 es(18) it(20)  nl(12) pt(7)          
1994 45 es(18) it(20)  pt(7)           
1995 133 de(16) gr(13) es(18) fr(21) it(20) nl(12) at(9) pt(7) fi(4) se(6) uk(7)   
1996 139 de(16) gr(13) es(18) fr(21) it(20) nl(12) at(9) pt(7) fi(6) se(6) uk(11)   
1997 136 de(16) gr(12) es(18) fr(21) it(20) nl(12) at(9) pt(7) fi(4) se(6) uk(11)   
1998 144 de(16) gr(12) es(18) fr(21) ie(2) it(20) nl(12) at(9) pt(7) fi(6) se(8) uk(12) 
1999 131 de(16) gr(12) es(18) fr(21) ie(2) it(20) nl(12) at(9) pt(7) fi(5) se(8)   
2000 96 de(16) gr(13) fr(21) ie(2) it(20) at(9) fi(6) se(8)         

  Total : 1465   

 

The formal reduced form expression of the unbalanced panel model is as follows: 

 
UN = a +b1Theil +b2 RelWage + b3 GDPG + b4 PopUn24 + Country i + Time + Uij         (4.1) 

where: 

 UN = Regional unemployment rate   

 Theil = Between-sectors within-regions Theil’s T statistic  

RelWage = Average regional wages, relative to the European average  

                                                 
58 This number includes the total number of regions where data for all four independent variables and the 
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 GDPG = Growth rate of GDP  

 PopUn24 = Proportion of the regional population under 24 years of age  

 Country = Dummy value to measures country fixed effects 

 Time = Dummy value to measure time fixed effects 

Uij  = Stochastic error term capturing unobservable observations specific effects  

 

The fixed effects model with an intercept term assumes both intercepts and slopes 

vary according to country and time.  This model includes i-1 country-dummies and j-1 

time-dummies in order to invert the independent variables matrix in the regression 

analysis.  The excluded dummy variables (across space and time) are treated as baseline 

variables, thus the value of the coefficients from the dummies across space and time are 

relative to the excluded (baseline) variables.  The baseline variable (excluded dummy) for 

the country dummy is France since wages in France fall around the European average,59 

and the baseline variable for the time dummy is 1985 since this year includes the least 

number of observations.  Thus the coefficients of the country dummies are relative to 

France and the coefficients of the time dummies are relative to 1985.  
 

4.42 Results  

Table 4.2 presents the coefficient values and their corresponding p-values from 

the fixed effects model for five dependent variables.  The model is linear; the log-log 

version yields similar results and is included in the appendix in Table A.4.1. 
 

                                                                                                                                                 
dependent variables are available.  
59 The average of total unemployment (from 1984-2000) across all European regions is 10.3 percent.  The 
average of total unemployment in France in the same period is 10.58 percent. 
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Table 4.2 Coefficient Estimates Linear Model, 1984-00 

 Total Male Female < 25 Yrs > 25 Yrs 
 Beta Pvalue Beta Pvalue Beta Pvalue Beta Pvalue Beta Pvalue 
w/n_Theil 33.30 0.00 23.92 0.00 52.50 0.00 69.65 0.00 27.13 0.00 
Popun24 54.01 0.00 48.54 0.00 71.18 0.00 108.63 0.00 35.38 0.00 
Relwage -5.66 0.00 -3.95 0.00 -7.78 0.00 -4.49 0.03 -5.96 0.00 
g-gdp -3.95 0.04 -5.18 0.00 -1.61 0.53 -5.03 0.26 -4.24 0.01 
const -2.13 0.22 -4.55 0.00 -2.44 0.31 -8.71 0.03 2.10 0.16 

R^2 0.61 0.58 0.66 0.62 0.58 
Adj. R^2 0.60 0.57 0.65 0.61 0.56 

N 1557 1557 1557 1557 1465 

 

All the variables have the predicted signs (positive for wage inequality and youth 

population, negative for regional wealth and growth of GDP) and all but three are 

significant at the five percent significance level.  The data supports the positive 

relationship between unemployment and inequality at the regional level hypothesized in 

Section 4.2 and supported by the Rehn and Mediner (1951) and Harris and Todaro (1970) 

models.  This means that regions with high levels of pay inequality, and a large number 

of young workers cause high levels of unemployment, while regions with low levels of 

pay inequality and a low number of young workers cause low levels of unemployment.  

On the other hand, higher growth rates and wealthier regions reduce the unemployment 

rate while low growth rates and poorer regions increase it.   

The coefficients are systematically higher for less mobile populations (women, 

and younger workers), although GDP growth rates matters less for women and younger 

workers.  The explained variation is around 61 percent.  
 

4.43 Regional, National and Continental Effects  

The coefficients in Table 4.2 correspond to the two-way fixed effects model.  

Table 4.3 includes four models.  The first model is an unbalanced panel model without 
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any fixed effects, the second includes a one-way country fixed effects, the third a one-

way time fixed effects, and the fourth a two-way fixed effects model.  

Regional forces explain around 17 percent of total variation in the unemployment 

rate, while country effects add 41 percent, and time effects add three percent to the 

variation.  When both fixed effects are included, the amount of explained variation is 61 

percent. 

 

Table 4.3 Analysis of Variance Explained Under Different Specifications 

 Region Only Region & Country Region & Time All Variables 
 Beta Pvalue Beta Pvalue Beta Pvalue Beta Pvalue 
Theil 15.54 0.03 41.55 0.00 10.57 0.14 33.30 0.00 
PopUn24 50.29 0.00 48.11 0.00 52.68 0.00 54.01 0.00 
RelWage -3.00 0.00 -5.10 0.00 -2.90 0.00 -5.66 0.00 
G-GDP -12.49 0.00 -8.11 0.00 -10.04 0.00 -3.95 0.04 
         
Regional X X X X 
Country  X  X 
Time   X X 
R^2 0.17 0.58 0.21 0.61 
Adj. R^2 0.17 0.573 0.2 0.6 
F-statistic   123.5 4.6 61.2 
 

These results are almost identical under the adjusted R square, a measure that 

penalizes the loss of degrees of freedom that result from adding variables to the model.  

The F-test accepts the unrestricted model over the restricted model under the three 

scenarios at the five and one percent significance level. 

The coefficient estimates are fairly stable under the different specification except 

G-GDP growth is absorbed by the introduction of country and time effects.  The 

unbalanced panel specification permits an analysis measuring the amount of variation 

attributed to regional, national, and continental forces.  While the country effects account 

for the largest percentage of variation, regional effects are also very significant and 

therefore justify their inclusion into the analysis.  Even though the continental effects 
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explain a low percentage of the variation (as expected), they are a valuable tool to 

measure the impact of continental policies on the unemployment rate for the first time. 
 

4.44 Interpreting the Fixed Effects across Space and Time 

Under the two-way fixed effects model, the coefficients of each fixed effect 

explain the amount of variation specific to countries and years, while controlling for other 

factors of causation.  This means that the coefficient of each group measures the effects 

common to each group exogenous to the model.  As mentioned, there are i-1 country 

dummies and j-1 time dummies, where the excluded country dummy is France and the 

time dummy is 1985.  Thus the coefficients of each country (year) dummy are relative to 

France (1985).  If the coefficient is higher/lower for a given country (year) dummy, it 

means that exogenous forces from that country (year) cause the variation to be 

higher/lower relative to France (1985).   Table A.4.2 includes the values of the national 

dummies for five models where the dependent variable in each is total, male, female, 

under 25 years, over 25 years, and unemployment respectively.  Figure 4.5 graphs the 

national dummies for the model with total unemployment.  

The country fixed effects are relatively unimportant in Belgium, Italy, the 

Netherlands, Finland, and Sweden when France is used as baseline observation with plus 

or minus three percent as a threshold.  Spain has much higher unemployment than one 

would expect, while Portugal, Austria, Greece, Ireland, and England lower than otherwise 

expected.  Germany, with a positive fixed effect of just over three percent, is a borderline 

case.   

 

Figure 4.5 Country Fixed Effects in European Unemployment 
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The effect on large countries such as Germany can be due to the circumstances 

following the reunification.  Spain’s performance may be associated with its extended 

underground cash economy (Spain and its high unemployment rate is the topic of Chapter 

Seven), and the lower levels of unemployment in the UK, are (possibly) caused by the 

appreciation of the British pound, displayed in Section 3.41.  

There are large negative fixed effects for the small countries of Austria, Portugal, 

Ireland, Greece, and, to a lesser extent, the Netherlands.  The negative effect in Portugal 

is (possibly) explained by migration for employment.  When Portuguese workers migrate 

(mostly to France), they disappear from the Portuguese labor markets and thus lower the 

unemployment rate.  This effect is not captured by the regional coefficients of the model.  

The same argument applies to a lesser extent to Greece, where many have migrated to the 

US.   

The lower effects in Austria and Ireland are (possibly) due to centralized wage 

bargaining,60 following the findings in Baker et al. (2000), where centralized wage 
                                                 
60 Richard Freeman and David Howell jointly suggested to compare Austrian to German wages. 
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bargaining is the only robust variable in cross-country studies.  Both countries are small 

and reside next to larger and richer countries where the spoken language is the same.  By 

setting wages lower, industries can relocate from the richer, larger countries to the poorer, 

smaller ones since there are no capital and labor barriers present and low cultural barriers.  

Table 4.4 displays how average wages in Austria are systematically higher than in 

Germany except in two sectors: manufacturing and real estate, renting and business 

activities. 

Manufacturing is the largest sector of all.  The lower wages in Austria attract 

some of the manufacturing sector from Germany and reduce the unemployment rate in 

Austria.  This effect is captured by the lower fixed effect coefficient in Austria.   
 

Table 4.4 Ratio of Austrian to German Average Wages, by Major Sectors 

 1995 1996 1997 1998 1999 2000 
Mining and quarrying 1.04 1.01 1.01 1.06 1.09 0.98 
Manufacturing 0.88 0.88 0.88 0.89 0.92 0.86 
Electricity, gas and water supply 1.22 1.19 1.21 1.26 1.22 1.14 
Construction 1.04 1.03 1.06 1.11 1.27 1.20 
Transport, storage and communication 1.03 1.00 1.03 1.07 1.18 1.14 
Financial intermediation 1.06 1.07 1.08 1.09 1.23 1.18 
Real estate, renting and business activities 0.99 0.96 0.94 0.90 1.09 0.95 
Public administration and defence; compulsory ss* 1.16 1.15 1.13 1.10 1.12 1.12 
* social security 

The case of Ireland is displayed in Table 4.5, where a similar analysis of relative 

wages applies to Ireland and the UK.  Average wages in finance, health, and education 

are higher in Ireland than in the UK, but manufacturing pay is lower.  This has potentially 

given Ireland an edge in attracting new industry during the technology boom. 

The country effects capture the variation of unemployment across all regions at 

the national level.  The labor market flexibility literature focuses exclusively in national 

labor markets contributing to unemployment.  The country-effects analyzed in this 
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section study the effects of national forces on rates of unemployment, and conclude with 

the following finding.  Smaller countries have consistently lower levels of unemployment 

than larger countries.  Their comparative advantage lies in their ability to under-cut 

wages of traded goods from their neighboring (larger) countries through the process of 

centralizing wage bargaining (Austria and Ireland), and their ability to redeploy 

unemployed workers into labor markets from other countries though migration (as in 

Portugal, and possibly Greece).  Smaller countries typically have a smaller population 

than the larger countries can more efficiently reduce the unemployment rates though 

migration relative to larger countries. 

 

Table 4.5 Ratio of Irish to British Average Wages, by Major Sectors 

 1995 1996 1997 1998 
Mining and quarrying 0.71 1.05 0.86 0.87 
Manufacturing 0.81 0.84 0.75 0.71 
Electricity, gas and water supply 0.74 0.65 0.70 0.63 
Construction 1.32 1.27 1.17 1.11 
Wholesale and retail trade,* 1.35 1.39 1.32 1.29 
Hotels and restaurants 1.15 1.05 0.97 0.90 
Transport, storage and communication 0.79 0.87 0.76 0.70 
Financial intermediation 1.51 1.49 1.20 1.11 
Real estate, renting and business activities 1.19 1.13 1.07 1.02 
Public administration and defence,** 1.08 1.17 1.11 1.18 
Education 1.27 1.30 1.17 1.10 
Health and social work 1.52 1.48 1.39 1.22 
Other community, social, personal service activities 0.97 0.90 0.66 0.57 
* repair of motor vehicles, motorcycles and personal and household goods 
**compulsory social security 

Next, the time effects are analyzed.  Their coefficient values and significance 

levels are given in Table A.4.3 in the appendix for five models in which the dependent 

variables are total, male, female, under 25 years, and over 25 years unemployment.  The 

time dummies for the model of total unemployment are graphed in Figure 4.6.  
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As mentioned, the time effects are relative to the year 1985.  They measure 

variations in the annual unemployment rates not accounted for by the model in the 

regional variables and the country fixed effects.  These continental effects are a valid tool 

to measure the impact of continental-wide polices affecting the unemployment rate across 

regions.   
 

Figure 4.6 Time Fixed Effects in European Unemployment 
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There is an increasing trend in the pan-European component of the unemployment 

rate from 1993 to the end of the decade, rising to a peak value of 4.3 percent above the 

1985 baseline in 1994, and then settling above 2 percent for most of the rest of the 

decade.  This trend measures the employment penalty associated with the events of the 



 

 107

Maastricht treaty (1992) and its implementation.  On the other hand, the fixing of 

exchange rates and the introduction of the euro in 1999 had a positive effect, as the pan-

European component of unemployment declined toward the end of the decade.  Youth 

unemployment has been sharply reduced since 1997.61 
 

4.45 The Country Effects as a Means to Measure Institutions  

The main criticism of the labor market flexibility hypothesis, presented in Section 

2.61, is the low quality of data it uses to measure institutions through categorical 

variables.  The model of regional unemployment derived in this chapter presents an 

alternative way to measure the effects of national institutions on unemployment that does 

not suffer from the drawback associated with measuring institutions by means of 

categorical variables.  The country fixed effects of the model measure the variation not 

accounted by the regional explanatory variables in unemployment common to all regions 

from a given country.  In other words it measures the country-specific effect on 

unemployment for each country caused by national labor market institutions, migration, 

size of the country, or any other country-specific factor.   

This section compares the country fixed effects derived from the model of 

regional unemployment with the institutional data set computed by the OECD.  The labor 

market flexibility hypothesis associates unemployment with the presence of national 

labor market institutions.  This means countries with strong institutions in the OECD data 

set should also have large and positive country fixed effects in the regional model of 

unemployment if the labor market flexibility hypothesis is correctly specified and the 

categorical variables correctly measure institutions.  A limitation of this comparison is 

                                                 
61 Richard Freeman suggests a link to large increases in university enrollment, especially in Spain.  Chapter 
five looks for evidence of this conjecture. 
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the inability to disaggregate the country fixed effects into institutional, migration or any 

other country-effects influencing unemployment.  Nevertheless the assumption is that 

institutional effects are a predominant factor in the country fixed effects.   

Nickell (2004) provides the most comprehensive data set of institutional measures 

up to this date.  This data set is composed of measures assembled by various authors.  A 

detailed description of the data set is provided by the author.  As already mentioned, the 

parent source providing the data is the OECD.  Nickell’s data set covers the period 1965-

1995.  Table 4.6 presents the average value for each country over the period 1984-1995.  

For comparative purposes this period corresponds to the same period covered in the 

regional model of unemployment.   

 

Table 4.6 Measures of Institutions Nickell ‘04, Average Value, 1984-95 

Em. Pro Net U. Den. BC1* BC2** Benefit R.R. Benefit Dur. Tax Wedge 
PT 1.94 SE 0.84 AT 3.00 NL 2.90 SE 0.72 BE 0.78 SE 0.78 
IT 1.93 FI 0.74 DE 3.00 IE 2.50 NL 0.70 AT 0.74 FR 0.67 
ES 1.79 IE 0.52 IE 2.67 DE 2.50 ES 0.69 UK 0.71 IT 0.64 
SE 1.62 BE 0.51 FI 2.25 AT 2.45 PT 0.63 NL 0.61 FI 0.63 
DE 1.56 AT 0.47 SE 2.22 FI 2.25 FR 0.59 DE 0.61 AT 0.59 
BE 1.42 UK 0.45 BE 2.00 BE 2.10 FI 0.51 IE 0.53 DE 0.51 
FR 1.37 IT 0.41 NL 2.00 ES 2.05 BE 0.48 FI 0.53 NL 0.50 
NL 1.31 PT 0.40 ES 2.00 SE 2.00 IE 0.42 FR 0.48 BE 0.49 
AT 1.30 DE 0.32 FR 1.96 FR 1.95 DE 0.38 PT 0.31 UK 0.48 
FI 1.16 NL 0.25 PT 1.96 IT 1.85 AT 0.34 ES 0.26 ES 0.45 
IE 0.51 ES 0.15 IT 1.79 PT 1.75 UK 0.23 IT 0.09 IE 0.40 
UK 0.35 FR 0.12 UK 1.22 UK 1.00 IT 0.18 SE 0.05 PT 0.39 

Source: Nickell (2004).   
* BC1=Bargaining Coordination 1 – is an index with range {1, 3} constructed as in interpolation of OECD data on 
bargaining coordination.  The resulting series were matched by the author with the data provided by Belot and 
Van Ours (2000). 
**BC2= Bargaining Coordination 2 – is based on a series constructed by Nickell et. al (2001) similar to the 
criteria used in B.C.1, but containing short term variation in coordination (Nickell, 2004). 

 

Table 4.6 provides seven measures of institutions.  Based on these seven 

measures, an overall ranking is derived where each country is weighted according to their 

ranking in each category.  When a country comes first/last in a given category it is 
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assigned with a value of 12/1.  The overall score determines the ranking, and thus 

measures the overall strength of institutions in a given country based on the seven 

institutions measures assembled by Nickell, 2004.  Table 4.7 displays the ranking in its 

first two columns.  The third and fourth column includes the ranked country fixed effects 

(from high to low) from the model of regional unemployment.  Since France is used as 

the base year, its value is zero.  Greece is the only country where data is missing in 

Nickell’s data set. 

 

Table 4.7 Comparing Institutional Measures with Country Fixed Effects 

7 Institutional Measures 
Nickell 2004 Country Fixed effects 

SE 8.43 ES 5.22 
AT 7.86 DE 3.44 
FI 7.57 FI 1.42 
BE 7.57 IT 0.03 
NL 7.43 FR 0.00 
DE 7.43 BE -0.11 
IE 6.71 SE -0.71 
ES 5.57 NL -3.52 
FR 5.57 GR -3.94 
PT 5.14 UK  -4.63 
IT 5.00 AT -6.12 
UK 3.71 IE -10.06 

  PT -10.95 

 

The ranking based on Nickell’s seven institutional measures associates stronger 

labor market institutions to Sweden, Austria, Finland and Belgium, and weak institutions 

to the United Kingdom, Italy, and Portugal; while the country fixed effects presented in 

the last two columns of the table have the largest effect in Spain and Germany, and 

smallest in Portugal, Ireland, Austria, the United Kingdom, Greece, and the Netherlands.  

This means countries where institutions are strong, as measured with categorical 

variables, are not associated with positive country fixed effects obtained in the model of 

regional unemployment.  Therefore the model does not find evidence supporting the 
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labor flexibility hypothesis.  The regional model of unemployment does not rely on low 

quality data set.  Therefore the divergence in respective rank suggest that either the data 

to measure institutions through categorical variables in not a valid representation of 

reality; or the labor market flexibility hypothesis is incorrect, meaning the presence of 

labor market institutions in a given country does not cause higher unemployment rates.  

Section 2.61 finds evidence of the former point: significant problems with institutional 

data assembled with categorical variables; while Section 4.44 finds evidence62 of the 

ladder: the presence of strong institutions (centralized wage bargaining) are associated 

with lower (not higher) levels of unemployment.  In either case, this section does not find 

evidence favoring the labor market flexibil 

 

4.5 ROBUSTNESS OF THE MODEL 

This section analyses the robustness of the regional model of unemployment.  

First it tests whether small countries, for which data is only available for the second half 

of the 1990s are driving the overall results of model.  Then it analyzes if the model and 

the data violate the standard Gauss-Markov assumptions of least squares, and finally 

Section 4.54 addresses the problem of endogeniety. 

The sample in the panel model is unbalanced, meaning that there are different 

numbers of observations in each year.  For a number of small countries, including 

Greece, Austria, Ireland, and Portugal, data is only available for the second half of the 

1990s.  One consideration is whether those years are representative of the whole period 

for these countries, and whether the analysis would be different if they were excluded 

from the sample.  If the results of the model differ when the four countries are excluded, 

then the results of the original model are driven by the inclusion of these four countries in 
                                                 
62 Both Ireland and Austria have negative fixed effects, and centralized wage bargaining.  
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the second part of the late 1990s.  Table 4.8 reports the coefficient of a two-way fixed 

effects model with the same specification as in Equation 4.1, excluding the regions from 

Greece, Ireland, Austria, and Portugal.  The results for the model where the dependent 

variable is disaggregated by gender and age are very similar and are therefore not 

reported. 
 

Table 4.8 Sensitivity Analysis on Model 1 (Excluding AT, IE, PT, GR) 

 Model 1 
 Total P-value 

Theil 56.35 0.000 
PopUn24 66.42 0.000 
RelWage -5.16 0.000 
G-GDP -6.34 0.005 

BE -0.15 0.758 
DE 4.34 0.000 
ES 4.85 0.000 
IT -0.06 0.885 
NL -3.26 0.000 
FI 1.77 0.019 
SE -0.27 0.675 
UK -5.10 0.000 
84 -0.31 0.725 
86 0.66 0.416 
87 -0.32 0.686 
88 1.38 0.087 
89 -0.54 0.486 
90 -1.21 0.119 
91 -1.20 0.127 
92 -0.48 0.548 
93 1.79 0.047 
94 4.86 0.000 
95 1.98 0.009 
96 2.17 0.004 
97 2.10 0.006 
98 1.65 0.030 
99 1.07 0.162 
00 0.37 0.636 

R^2 0.64 
N 1338 

The model is unaffected by the exclusion of the four small countries.  All 

coefficients have the same sign and remain statistically significant.  One difference is the 

stronger relationship between inequality and unemployment, and the significance of the 

coefficient estimate on the inequality variable rises two-fold.  This confirms that the 
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relationship between inequality and unemployment obtained in the original model as 

specified by Equation 4.1 is not an artifact of the inclusion of four small countries in the 

late 1990s. 

The low levels of unemployment for Austria, Portugal, and Greece are not 

unrepresentative over the whole period even though their unemployment levels vary over 

time, while the Irish experience during this period is different than from previous years.  

The reduction the unemployment rate in this country is driven by the powerful economic 

boom, and thus it would be inappropriate to regard the low country fixed effects found 

for Ireland as representative of the whole period. 

Next the model tests in Tables A.4.4 and A.4.5 for normality in the distribution of 

the error terms, homoskedasticity, and multicollinearity (across space and time).  The 

Skewness/Kurtosis test for normality rejects the null hypothesis of residuals being 

statistically non-normal, while the Bush-Pagan / Cook-Weisberg test for 

heteroskedasticity rejects the null hypothesis of constant variances for the panel model.  

This means that the error terms are plausibly normally distributed and there is 

heteroskedasticity present across geography and time.63  Since the coefficients from the 

model are statistically significant, the presence of heteroskedasticity does not undermine 

the results of the model.  Table A.4.5 confirms the non-existence of multicollinearity, 

while the next section address the problem of endogeneity. 
 

 

                                                 
63 Stata runs the Breusch & Pagan 1979; Cook & Weisberg 1983 test across the whole panel model.  The 
result of the test detect the presence of heteroskedasticy in the model, it does not specify whether 
heteroskedasticity occurs across space (geography) or across time. 
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4.54 Endogeneity in the Regional Model 

Endogeneity occurs when the explanatory variables in the model are endogenous 

meaning the arrow of causality occurs in both directions: the dependent variable is a 

function of the independent variables, and the independent variables are also a function of 

the dependent variable.  The independent variables in the regional model of 

unemployment are pay inequality, proportion of youth population, per-capita GDP 

growth, and relative wages.   

The variables proportion of youth population and per capital GDP are not 

endogenous as argued next.  The demographic variable proportion of youth population 

depends on a variety of sociological variables such as birth rates, and life expectancy, but 

it is not a function of unemployment.  A region with the same proportion of youth 

population can coexist in a region with either a high level, or a low level of 

unemployment.  Factors such as migration trends will influence the level of 

unemployment independently from the proportion of youth population.  An example of 

this instance is found when comparing the Portuguese region of Madeira (pt3) with the 

Spanish region of Andalucia (es61) in 1987.  Both regions have a large proportion of 

youth population (Madeira has 47 percent, and Andalucia has 43 percent) while their 

respective unemployment rates differ substantially: unemployment in Madiera is four and 

a half percent points in 1987, while in Anadalucia it stands at 31.1 percent during the 

same year.  Thus a similar proportion of youth population is associated with very 

different unemployment rates meaning the proportion of youth is not a function of 

unemployment.   

The second variable GDP per capita growth is also not a function regional 

unemployment rates; rather it is a function of either (1) labor supply (2) the rate of capital 

formation, or (3) the rate of technological advance, and none of the three components is a 
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linear function of unemployment.  Perhaps the closest component is labor supply.  A 

region with a high level of labor supply can yield very different unemployment outcomes.  

For instance if the region operates close to full employment, a high labor supply is 

associated with low unemployment.  If on the other hand economic activity in the region 

is stagnant, a high labor supply is associated with high unemployment.  Therefore labor 

supply is not a linear function of unemployment, and neither is GDP per capita growth. 

The remaining two variables pay inequality and relative wages however, can be 

endogenous: pay inequality and relative wages can in principle be a function of the rate 

of unemployment in a given region.  For example when unemployment rises, workers at 

the bottom of the pay scale are typically the first to lose their jobs resulting in a decline in 

pay inequality.  The relationship between unemployment and wages can run in either 

direction: Blanchard and Oswald (1994) provide the empirical evidence of this 

relationship, which they call the wage curve.  The evidence states that regions with low 

unemployment rates are associated with higher wages, and regions providing higher 

wages seem to sustain lower unemployment rates.   

This section uses two instrumental variables for pay inequality and two 

instrumental variables for relative wages for testing whether endogenity is present in the 

data.  The test to measure endogeneity is the Durbin-Wu-Hausman test.  The two 

instrumental variables for pay inequality are the proportion of youth population, and 

employment share in a selected group of industries where their corresponding average 

wages fall around the average of the overall wage distribution.  The proportion of youth 

is positively related with pay inequality since wages of young workers typically fall at the 

bottom of the distribution.  The employment share of selected industries with wages close 

to the overall average is a negative function of pay inequality, meaning the lower this 

selected group of regions in a given region, the lower it inequality of pay.  Since the 
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industrial classification changes different between the data set of ESA-79 and ESA-95, 

the group of selected industries also differs.  For ESA-79, the group of industries is 

composed of [non-metallic minerals and mineral products (b15), metal products, 

machinery, equipment and electrical goods (b24), transport equipment (b28), paper and 

printing products (b47), transport and communication services (b60), and non-market 

services (b86)].  Figure 4.7 displays the distribution in average wages for ESA-79.  

Wages of the selected group of industries fall close to the overall average wages which is 

represented by the horizontal line.   

 

Figure 4.7 Distribution of Average Wages, ESA 79 
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For ESA-95, the selected group of industries includes [construction (f), 

manufacturing (d), transport, storage and communication (i), real estate, renting and 

business activities (k), education (m), public administration and defence; compulsory 

social security (l)].  Figure 5.2 displays the distribution of wages for ESA-95 where 

wages from the selected industries fall around the middle of the overall pay distribution.  

The variable pay inequality, as mentioned, is a function of the two instrumental variables, 

however unemployment is not.64 

Thus we have the following system of equations:  

 
UN = a +b1Theil +b2 RelWage + b3 GDPG + b4 PopUn24 + Country i + Time + Uij         (4.2) 

Theil = d +z1 (IV1=PopUn24)+z2 (IV2=EmpShareM)+ Country i + Time + Eij         (4.3) 

The F-value given by Durbin-Wu-Hausman test is 24.07.  Its associated p-value is 

0.00 meaning endogeneity is present between pay inequality and unemployment.  The 

effects (bias) of endogeneity on the original coefficients are examined next.   

When unemployment rises, it can either reduce the number of jobs at the bottom 

of the pay scale, at the middle, at the top or proportionally.  In our analysis, jobs have 

been lost at the top and at the bottom of the pay distribution as opposed to the middle.65  

Thus in this scenario, a rise in unemployment decreases pay inequality since there are 

lesser jobs at the bottom and at the top of the pay scale.  The reduction in pay inequality 

(Theil’s T Statistic) reduces its (original) positive effect on unemployment.  Thus the 

                                                 
64 This section has already argued that unemployment is not a function of the first instrumental variable 
proportion of youth population.  The second instrument variable employment share of the selected 
industries, does not affect unemployment linearly.  Some of these selected sectors have created 
employment in some regions while in other regions they have lost employment as displayed by Table 5.2.  
65 The bulk of data observations in the analysis is drawn from 1995-2000.  During this period Table 5.2 
displays a loss of 258.8 thousand jobs in three [mining and quarrying (c); electricity, gas, and water supply 
(e); and public administration and defense, compulsory social securing (l)] high paid (see Figure 5.2), and a 
loss of 54 thousand jobs in two [agriculture, hunting and forestry (a); and fishing (b)] low paid (see Figure 
5.2) sectors.  No jobs were lost in the middle of the pay distribution. 
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positive relationship between inequality and unemployment obtained by the coefficients 

of the model imply that the effects, from inequality to unemployment, are stronger than 

the effects from unemployment to inequality.  They also imply that the positive 

coefficient sign in the original model is robust since it is not inflated by the endogenous 

effect between unemployment and inequality rather it has a downward bias.   

The final consideration is addressing the effects of unemployment on the wages of 

the employed workers.  When unemployment rises and workers are being laid off, firms 

might have an incentive to reduce the wages of their existing workforce (this would 

increase pay inequality).  However, Keynes (1936) pointed out that firms will encounter 

resistance for reducing the wages of associated workers.  A reduction in real wages is 

only possible when it occurs among all workers by increasing the overall level of prices 

Keynes (1936).  In this case average income (Y ) also increases by the same proportion 

unaffecting the measures of pay inequality. 

Endogeneity between unemployment and relative wages is addressed next.  The 

two instrumental variables for relative wages are employment share of a group of 

industries with high levels of average wages, and employment share of a group of 

industries with low levels of average wages.  The employment share of industries with 

high level of average wages for the data set ESA-79 include [fuel and power products 

(b06), and services of credit and insurance institutions (b69)], for ESA-95 they include 

[mining and quarrying (c), electricity, gas and water supply (e), and financial 

intermediation (j)].  These groups of industries are associated with high levels of average 

wages as displayed by Figures 4.7, and 5.2.  Relative wages should be positively related 

to the employment share of these groups of industries, while unemployment is not 

related, since the same industrial of these industries creates employment in some regions 

while in other it does not, as seen in Table 5.2.   
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The second instrumental variable is the share of employment of industries with 

low average wages.  For ESA-79 this group includes [textiles and clothing, leather and 

footwear (b42), recovery, repair, trade, lodging and catering services (b58), and other 

market services (b74)], and for ESA-95 it includes [agriculture, hunting and forestry (a), 

fishing (b), hotels and restaurants (h), wholesale and retail trade; repair of motor vehicles, 

motorcycles and personal and household goods (g) and private households with 

employed persons (p)].  The choices of these industries as low wage industries can be 

seen in Figures 4.7 and 5.2.  Relative wages are a negative function of this second 

instrumental variable, while unemployment is not.  The same arguments given in the 

previous instrumental variable also applies for this ladder point.   

The following system of equations tests for endogeneity between unemployment 

and relative wages: 

 
UN = a +b1Theil +b2 RelWage + b3 GDPG + b4 PopUn24 + Country i + Time + Uij         (4.4) 

RelWage = d +z1 (IV1=EmpShareL) +z2 (IV2=EmpShareH) + Country i + Time + Eij    (4.5) 

The F-value of Durbin-Wu-Hausman’s test is 31.53 with associated p-value of 

0.00 meaning endogeneity is also present between relative wages and unemployment.  

The empirical results of the wage curve distilled by Blanchflower and Oswald (1994, and 

2004) are used for determining the effects of endogenity (direction of bias) between 

relative wages and unemployment on the original coefficients.  The sign of the coefficient 

on relative wages from the original model is negative meaning an initial increase in the 

level of relative wages in a given region reduces its unemployment rate.  Under the 

evidence drawn by the wage curve the reduction in unemployment will increase wages.  

Higher relative wages will further decrease the rate unemployment and so forth.  This 

means the coefficient of the original model is inflated by its mechanism of circular 
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causation.  Under endogeneity between relative wages and unemployment the sign of the 

coefficient is valid.  However its effect on unemployment is biased upward.66 

This section finds robustness in the regional model of unemployment under a 

variety of tests.  Endoneity is found between pay inequality and unemployment and 

between relative wages and unemployment.  The coefficient signs of the original model 

in pay inequality are still robust under endogeneity, however the coefficient in relative 

wages are inflated but the sign (positive) remains correctly under the effects of 

endogeneity. 

 

4.6 IMPLICATIONS AND CONCLUSIONS 

The hierarchical and panel structure of the model in this chapter is a useful 

advance to understanding the process of regional, national, and continental economic 

integration.  It has the ability to measure forces from within each level.  The methodology 

departs from the conventional view of only considering institutional factors at the 

national level for understanding the problem of European unemployment.  

The model draws a number of implications for the design of unemployment 

policies in Europe from the regional coefficients.  On the demand side, raising the growth 

rate of GDP, and raising relative wages of the regions reduces unemployment rates.  

Increasing the relative wealth of poorer regions is currently carried forth by the EC 

through distributive polices such as the cohesion funds.  Nevertheless, as we can see in 

the time series of the regional Theil elements contributing to a European-wide Theil’s T 
                                                 
66 A two-stage least square regression procedure can determine an unbiased coefficient in relative wages 
when regressed on unemployment.  The results of a two stage least square regression using the two 
instrumental variables described in the text yields a negative sign but statistically insignificant.  The signs 
in all other coefficients maintain their expected signs.  This means additional (or other) instrumental 
variables beyond the two presented in this section are needed for appropriately controlling the effects of 
reverse causation.  This exercise of developing further instrumental variables is planned in future research 
projects. 
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statistic, wages from the main recipients (Spain, Portugal, Greece, and Ireland) have not 

risen to European standards.  This suggests that the cohesion policies have failed to 

increase relative wages in beneficiary regions, although GDP has increased in these 

regions.  

Policies that reduce interpersonal pay inequality at the regional level will decrease 

the unemployment rate, such as raising minimum wages, greater union coverage, 

centralized wage bargaining, and industrial development policies in poor regions that 

reduce pay inequality.  This result is quite the opposite from the standard view of the 

labor market flexibility hypothesis presented in Section 2.4 – that Europe needs more pay 

inequality (flexibility) to reduce its unemployment rate.   

The evidence found in this chapter does not favor the idea that reforms in the 

European national labor market institutions will solve the problem of unemployment.  

The analysis does not find that institutions in France, Germany, Italy, and the Nordic 

countries make a big difference in their respective unemployment rates.  Most of the 

differences between these countries are fully accounted for by the regional variables, 

which reflect demography, demand, wealth, and conditions of the pay structure.   

The analysis evaluating the performance policies carried out across the European 

continent come to the conclusion that the effects of the Maastricht treaty strongly 

contributed to a continent-wide increase in unemployment in the 1990s.  On the other 

hand, the introduction of the euro has reduced unemployment across Europe.  The 

implication of this result is to understand from the mistakes and misgoverning of 

macroeconomic polices that occurred during the Maastricht treaty.  

The conclusions regarding the European youth and its high levels of 

unemployment suggest devoting resources to helping young people to time their entry 

into paid employment to escape being targeted as unproductive workers, or having to 
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start life with unemployment.  Europe can learn from the approach used in the US: very 

high levels of university enrollment, military enlistment, and incarceration.  

The implications of this model are consistent with the results in Chapter Three, in 

particular for the UK and Germany.  Regional inequality within the UK decreased at a 

time when their regions became wealthier as a result of the appreciation of the British 

pound, thus reducing its unemployment rate from 8.5 percent in 1995 to 5.4 percent in 

2000.  Germany, on the other hand, experienced unemployment problems and reduced 

their unemployment rate by only two tenths of a percentage point to 7.8 percent in 2000, 

a reduction that is ten times lower than across Europe (EU-15).  According to the regional 

model of unemployment from this chapter, the lack of employment growth in Germany is 

associated with the observed increase in inequality within regions, and a decline in 

relative wage levels of these regions relative to the European average. 
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APPLICATIONS OF THE REGIONAL MODEL 

 

Chapter 5.  Employment Growth and Equality in Europe 1995-2000 

5.1 INTRODUCTION 

The results of this dissertation so far are a declining trend in pay inequality across 

the continent of Europe at the regional and national level during 1995-2000 (Chapter 

Three), and a positive relationship between pay inequality and unemployment (Chapter 

Four).  These results indicate that any employment activity67 in this period has reduced 

pay inequality across Europe.  This chapter explores the relationship between 

employment growth and pay inequality in 14 European countries during 1995-2000 at the 

regional and the national level.  The widely held view of the classical and neoclassical 

theories and prescribed by the labor market flexibility hypothesis is a tradeoff between 

employment growth and pay inequality.  It presumes that employment can only growth 

when  labor markets become more flexible.   

The chapter first identifies the sectors (16 economic sectors) that are generating 

the bulk of jobs in Section 5.21.  Second it observes where wages from the employment-

generating sectors fall among the distribution of wages across all sectors (Section 5.23).  

Third it calculates pay inequality among sixteen sectors at the regional and national level 

through Theil’s T statistic (Section 3.5).  This section also measures the contribution of 

inequality from each sector using the decomposability property from Theil’s T statistic.  

A novelty of this chapter is the specification of the service sector.  In the traditional view 

                                                 
67 Unemployment across Europe decreased by more than two percentage points (from 10.1 percent to 7.8 
percent) during 1995-2000 (Source: Eurostat). 
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the service sector is regarded as a homogeneous sector.  This Chapter departs from this 

view since Section 5.23 finds a strong degree of heterogeneity in wages within this 

sector.  The service sector is disaggregated into 11 sub-sectors. 

 

5.2 ANALYSIS - INEQUALITY ACROSS SECTORS 

This chapter makes use of the same database (Eurostat’s REGIO accounts) and 

measures inequality with the same methodology (Theil’s T statistic) as in Chapter Three.  

One of the advantages of Theil's T statistic as a measure of inequality lies in its 

decomposability, as long as groups are mutually exclusive and completely exhaustive 

(MECE).  The approach used in Chapter Three partitioned groups first by regions (or 

countries) and then by 16 economic sectors.  Under this specification, the between 

groups-component measures inequality between regions (and countries), and the within-

groups component measures inequality within regions (and countries) and between 

sectors.   

This chapter changes the specification and focuses on inequality across industries 

and the corresponding patterns over time.  Under this new specification, payroll data is 

first partitioned by industries and then each industry is partitioned into regions (and 

countries) so that the between-groups component measures inequality between sectors 

and the within-groups component measures inequality within sectors and between regions 

(and countries).  The measures of inequality between sectors are used to test the labor 

market flexibility hypothesis at the regional and national levels across Europe focusing 

on the period 1995-2000.  Flexibility in European labor markets is often related to a new 

line of debate over the relationship of employment growth to pay inequality.  This debate 

emanated from the decline in manufacturing relative to service sector employment in 

most OECD countries.  This decline has been categorized, by some studies as the “new 
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industrial revolution”.  As mentioned in Chapter Two, the labor market flexibility 

hypothesis attributes Europe’s high unemployment rates to rigidities in labor markets 

stemming from unemployment benefits, job protection laws, high levels of taxation, and 

centralized wage bargaining.  In relation with employment growth, this view presupposes 

that employment grows as labor markets become more flexible, and thus job growth 

occurs at the expense of greater inequality in pay structure.   

This view stands in contrast to the Rehn and Meidner model, where solidaristic 

wage policies generate employment growth.  Iversen and Wren (1998) argue that with the 

decline in manufacturing employment and rise in service employment a tradeoff has 

emerged between employment growth and pay inequality.  This tradeoff occurs, as 

argued by the authors, because service employment growth is mainly stimulated through 

lower wages leading to lower prices.  In this view, reductions in inequality can only occur 

through employment creation in the public sector financed by higher taxes.  Thus, a 

tradeoff emerges between budget restraint, income inequality, and employment growth, 

where only two of the three items can occur simultaneously.  Iversen and Wren call this 

the “trillema of the service sector”.   

This chapter studies if indeed services are the main source of employment growth 

for 14 European countries during the 1995-2000 period, when improved coverage is 

present, and examines the relationship between employment growth and pay inequality.   
 

5.21 Industrial Categorization  

The arguments of Iversen and Wren along with those of Esping-Andersen (1993, 

1994) suggest that employment expansion in services creates mainly low paid jobs, thus 

increasing overall inequality.  These authors treat the service sector as a single industrial 

category, ignoring heterogeneity within it.  This analysis departs from this framework and 
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instead, subdivides the service sector into 11 subcategories.  This enables one to pinpoint 

which sub-sectors gained (and any that may have lost) jobs in the late 1990s, and to 

determine the effect on the overall distribution of services pay.   

The analysis uses a modified version of a categorization proposed by Stanback et 

al. (1981) and developed by Wilson (1998), where the service sector is decomposed into 

seven sub-sectors that respond to similar types of demand (for instance, distributive 

services, producer services, consumer services, and so forth).  It uses 11 of 16 NACE 

Rev. 1.1 categories, providing additional heterogeneity in the service sector.  Table 5.1 

matches the industrial categorization from NACE Rev 1.1 to the Stanback categorization.  

The middle column assigns a classification for each of the NACE Rev 1.1 categories;  the 

first letter “S” or “non-S” specifies whether the sector belongs to the service sector or not, 

and the remaining letters corresponds to the Stanback category. 
 

Table 5.1 Categorization NACE Rev. 1.1 by Types of Services 

NACE Rev. 1.1 Code Assigned Stanback Category 
A Agriculture, hunting and forestry A1 
B Fishing A2 
C Mining and quarrying A3 

Agriculture Mining and Fishing 
  
  

F Construction C Construction 
D Manufacturing M Manufacturing 
E Electricity, gas and water supply Sd1 
I Transport, storage and communication Sd2 

Distributive Services 
  

G Wholesale and retail trade; rmv*, mphg** Sw Wholesale trade 
J Financial intermediation Sp1 
K Real estate, renting and business activities Sp2 

Producer Services 
  

O Other community, social, personal service activities Sc1 
P Private households with employed persons Sc2 
H Hotels and restaurants Sc3 

Consumer Services 
  
  

M Education Sh&e1 
N Health and social work Sh&e2 

Private sector health and Education 
  

L Public administration and defense; css***  Spa Public Administration 
*repair of motor vehicles 
**motorcycles and personal and household goods 
***compulsory social security 
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5.22 Employment Growth and Trends in Employment Shares 

Unemployment across EU-15 countries decreased by more than two percentage 

points – from 10.1 percent to 7.8 percent – during 1995-2000.  In the REGIO accounts, 

total employment grew by 11.4 million, from 113.7 million in 1995 to 125.168 million in 

2000.  The employment to population ratio69 increased from 30.67 percent in 1995 to 

33.28 percent in 2000.  During the five year period, sectors adding jobs added a total of 

12.5 million net new jobs, while sectors losing jobs lost a total of 1.1 million net jobs.  

Counting across sectors, 88 percent of the total jobs created were in the service sector.  

Table 5.2 provides the total number of jobs created and lost within each of the 16 sectors 

during the 5 year period.   
 

Table 5.2 Jobs Created and Lost by Sector (in 000’s), 14 Countries, 1995-00 

  A1 A2 A3 M Sd1 C Sw Sc3 Sd2 Sp1 Sp2 Spa Sh&e1 Sh&e2 Sc1 Sc2  
  A B C D E F G H I J K L M N O P Total 
BE 1.5 : : -21.8 -1.4 2.4 29.9 7.3 17.5 8.5 103 31.4 8 53.2 1.7 21.5 261.2 
DE : : -68 6 -66.9 -126 : : 75.2 141 1770 -221 : : : : 179 
DK -3 -1 0 -10 -4 20 39 7 12 0 64 -13 11 50 8 -1 -99 
GR -6.3 1 -1 0.3 -0.7 27 25.5 13.5 3.5 11.4 24.3 6.4 21.3 19.6 -2.7 18.8 162.4 
ES 52.4 -2 -5.4 354 -4.4 269 290 70.1 49.9 2.2 187 55.6 66 75.5 74 65.8 1560.7 
FR 29.3 -.1 -13 5.1 3.1 52.5 311 116 152 5 738 162 65.4 133 200 119 2079.7 
IE 1.3 : 0.6 46.1 -2.6 53.2 63.4 37.5 32.6 19.9 57.5 6.1 8.9 24.1 17.4 -2.8 363.9 
IT -73 -2 -0.6 52.6 -19.6 2.8 264 93.3 79.6 13.4 362 -57.9 -9.1 58 115 98.6 1015.7 
NL 5.3 : -0.7 14 -6.5 44 139 21.4 50.5 53.4 269 0.1 28.2 94.7 34.6 : 745 
AT 0.3 : -0.5 -19.6 -2 -9.7 33.8 14.7 9.1 2.4 75.4 2.7 22.9 26.8 16.3 2 174.2 
PT -10 -1 0.9 12.3 -0.3 40.3 24.2 17.4 3.9 -4.8 2.7 14.2 18.3 12.6 8 5.9 373 
FI 0.5 1.3 0.9 63.8 -1.7 62.5 64.7 20.1 35.7 -8 76 1 16.6 44.5 22.3 4.5 248.4 
SE -1.3 0.1 -1.6 0.7 -0.9 6.9 21.7 8.3 19.5 10.6 97.1 -26.7 -6.1 30.6 1.9 0.1 160.7 
UK -48 : 6 -209 -38.4 236 540 206 195 39.4 893 7.9 400 133 204 : 2644.9 
Created 90.6 2.4 8.4 554.5 3.1 817.1 1846.2 633 735.9 307 4718.8 287.5 666.8 755.8 703 336.6 12466 
Lost 141 6.5 89.9 260.2 149.4 -136 0 0 0 12.8 0 305.3 -5.2 0 0 0 1116 
Total -50 -4 -82. 294 -146 681 1846 633 736 294 4719 -30.8 651.6 756 701 333 11329.9 

 

                                                 
68 This total number includes data that can be disaggregated at the regional level. 
69 The employment to population ratio in this figure is biased downward relative to other employment to 
population measures, since employment in the NACE Rev 1.l industries is a high fraction of the total 
employment of all the economy.  In addition data in the NACE Rev 1.1 is missing for example in eight 
sectors for the case of Germany. 
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Two sub-sectors gained the bulk of net jobs: ‘real estate, renting and business 

activities’ (Sp2) created 38 percent of the net new jobs, and ‘wholesale and retail trade; 

repair of motor vehicles, motorcycles and personal and household goods’ (Sw) created 

another 15 percent.   

Table 5.3 includes the employment share of each country per year during 1995-

2000.70  Spain and Ireland displayed gains while Denmark and Sweden declined 

relatively.  In the rest of the countries there is no clear trend.  

 

Table 5.3 Employment Share (%) among 14 Countries, 1995-00 

  BE DK DE GR ES FR IE IT NL AT PT FI SE UK 
1995 2.75 2.13 17.87 1.82 9.65 17.34 0.90 13.86 4.32 2.75 1.26 1.56 3.41 20.40 
1996 2.75 2.14 17.48 1.81 9.72 17.33 0.93 13.87 4.40 2.73 1.26 1.58 3.36 20.64 
1997 2.75 2.15 16.98 1.79 9.96 17.38 0.98 13.79 4.49 2.72 1.27 1.61 3.28 20.87 
1998 2.75 2.14 16.67 1.83 10.17 17.41 1.03 13.64 4.54 2.70 1.27 1.58 3.26 21.00 
1999 2.70 2.09 17.56 1.80 10.25 17.25 1.07 13.38 4.52 2.65 1.25 1.61 3.21 20.66 
2000 2.71 2.08 17.46 1.78 10.05 17.43 1.11 13.39 4.52 2.64 1.26 1.75 3.23 20.60 

 

Table 5.4 presents employment shares by sector.  In the appendix, Table A.5.1 

provides further details on employment share by sector within each country. 
 

Table 5.4 Employment Share (%) among 16 Sectors 

  A1 A2 A3 M Sd1 C Sw Sc3 Sd2 Sp1 Sp2 Spa Sh&e1 Sh&e2 Sc1 Sc2 
  A B C D E F G H I J K L M N O P 
1995 1.58 0.09 0.41 24.10 1.08 7.53 11.32 3.37 6.89 3.99 9.94 9.92 6.56 8.00 3.35 1.87 
1996 1.54 0.08 0.40 23.79 1.05 7.30 11.44 3.41 6.85 3.94 10.29 9.86 6.60 8.03 3.45 1.98 
1997 1.57 0.08 0.37 23.48 1.01 7.29 11.59 3.47 6.75 3.92 10.80 9.62 6.53 8.04 3.49 1.99 
1998 1.55 0.08 0.32 23.21 0.96 7.23 11.75 3.53 6.73 3.88 11.23 9.51 6.53 7.97 3.51 2.01 
1999 1.44 0.08 0.32 22.55 0.90 7.47 11.69 3.55 6.80 3.91 12.19 9.18 6.53 7.86 3.57 1.98 
2000 1.40 0.07 0.31 22.15 0.87 7.39 11.77 3.57 6.85 3.87 12.81 9.00 6.49 7.88 3.61 1.97 

 

                                                 
70  The values in these tables should be interpreted with some caution since data for 8 sectors is missing in 
Germany, for 2 sectors in Belgium, the UK, and the Netherlands, and for 1 sector in Austria and Ireland.   
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5.23 Trends in Relative Wages 

This section calculates relative wages by dividing average payroll per worker 

within each region and each sector by the European average for each year.  Thus, the 

measure of relative wages fluctuates around the value of one, and is equal to one when 

the average wage in a region or sector equals the European average.  Under the NACE 

Rev.1.1 classification, there are approximately 15,000 data points for 1995-2000. 

Figure 4.1 presents a box-plot of relative wages when services are aggregated into 

a single sector.  There are a total of five sectors.  The box bounds the inner half of the 

distribution between the 25th and 75th percentile (the “inter-quartile range”), and the 

whiskers display one and half times the distance below and above the 25th and 75th 

percentile to indicate how far the remainder of the distribution extends, with outlying 

observations shown as points.  

 

Figure 5.1 Relative Wages across Five Sectors, 1995-00 
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When the service sector is aggregated into a single sector, its average pay falls 

into the mid-lower end of the pay-distribution, lower than manufacturing (M) and mining 

and quarrying (MQ), higher than agriculture, foresting, hunting and fishing (AFHF), and 

similar to construction (C).  Yet even after aggregating services into a single sector, it is 

not clear that wages fall entirely to the bottom of the pay-structure. 

This scenario changes significantly when the service sector is broken up into its 

11 sub-sectors.  Figure 5.2 graphs this situation. 
 

Figure 5.2 Relative Wages across 16 Sectors, 1995-00 

 

The heterogeneity of wages within the service sector is now very clear. Wages in 

consumer services (especially ‘other community, social, personal service activities’ 

(Sc2), ‘hotels and restaurants’ (Sc3)) fall to the bottom of the pay distribution.  However, 

wages from distributive services ‘electricity, gas and water supply’ (Sd1) and in producer 
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services ‘financial intermediation’ (Sp1) come in at the top of the pay distribution.  

Wages from distributive services ‘transport, storage and communication’(Sd2), private 

sector health and education (Sh&e1, Sh&e2), producer services ‘real estate, renting and 

business activities’ (Sp2) and from the public sector (Spa) rank near the middle of the pay 

scale.   

As already noted, the bulk of employment growth within services during 1995-

2000 was in ‘real estate, renting and business activities’ (Sp2), and in ‘wholesale and 

retail trade; repair of motor vehicles, motorcycles and personal and household’ (Sw) – 

sectors whose wages fall near the middle of the pay distribution.  Table 4.5 shows trends 

in relative wages across sectors.  The only sectors gaining in relative wage position in this 

table are in services (Sw, Sc3, Sh&e1, Sh&e2, Sc1).  While not all services sectors 

gained in relative position, no sector outside services did so.  This table would appear to 

challenge claims that employment growth in services accompanies depressed wages and 

that “it becomes increasingly difficult to combine rising wages with lower prices in 

services” (Iversen and Wren 1998). 

 

Table 5.5 Trends in Relative Wages across 16 Sectors 

  A1 A2 A3 M Sd1 C Sw Sc3 Sd2 Sp1 Sp2 Spa Sh&e1 Sh&e2 Sc1 Sc2 
  A B C D E F G H I J K L M N O P 
1995 0.50 0.70 1.48 1.14 1.60 0.95 0.76 0.65 1.15 1.46 1.01 1.15 0.99 0.80 0.79 0.34 
1996 0.50 0.76 1.39 1.13 1.62 0.94 0.76 0.66 1.14 1.49 1.01 1.15 1.01 0.83 0.80 0.35 
1997 0.48 0.73 1.39 1.13 1.62 0.91 0.76 0.67 1.16 1.49 1.01 1.14 1.03 0.85 0.83 0.35 
1998 0.48 0.66 1.38 1.13 1.62 0.89 0.76 0.68 1.16 1.49 1.04 1.12 1.03 0.85 0.86 0.34 
1999 0.49 0.67 1.33 1.14 1.65 0.86 0.79 0.69 1.15 1.46 1.01 1.13 1.04 0.87 0.86 0.35 
2000 0.46 0.60 1.34 1.14 1.60 0.85 0.80 0.70 1.13 1.47 1.02 1.12 1.05 0.89 0.87 0.34 
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Table 5.6 presents the pattern of relative wages across countries displaying 

significant gains in the UK, Ireland, and Sweden, while relative wages in Germany, 

Belgium and the Netherlands decline over time.  The dramatic improvement in the 

relative position of the UK, as observed in Chapter Three (Section 3.61) is caused by the 

significant revaluation of the British pound, compared to the euro zone.  

Table 5.6 Trends in Relative Wages across 14 Countries 

  BE DK DE GR ES FR IE IT NL AT PT FI SE UK 
1995 1.33 1.15 1.30 0.53 0.77 1.17 0.86 0.84 1.24 1.19 0.39 1.05 0.98 0.76 
1996 1.27 1.14 1.25 0.58 0.78 1.16 0.88 0.93 1.19 1.13 0.40 1.02 1.10 0.76 
1997 1.22 1.11 1.19 0.60 0.74 1.11 0.93 0.94 1.13 1.07 0.40 0.98 1.09 0.90 
1998 1.21 1.13 1.18 0.58 0.75 1.10 0.91 0.90 1.14 1.07 0.41 1.02 1.06 0.94 
1999 1.23 1.16 1.09 0.61 0.75 1.10 0.94 0.91 1.17 1.07 0.43 0.99 1.07 0.99 
2000 1.20 1.14 1.07 0.58 0.72 1.07 0.97 0.89 1.17 1.05 0.43 0.87 1.15 1.07 

 

The shape of the distribution of relative wages can be estimated through a kernel 

density function using approximately 2500 observations per year measuring relative wage 

across sectors at the regional level.  Figure 5.3 compares the estimated probability density 

function for the year 1995 with the function from 2000. 

The figure shows how the distribution of relative wages becomes tighter around 

the average over time.  While the upper end of the distribution is similar for both years, 

the lower end differs: there are fewer observations on the lower end of the pay scale for 

2000 and more around the middle.   

Tightness in the distribution of relative wages implies a more egalitarian pay 

structure.  The next section directly measures pay-inequality across sectors and its trend 

over time.  
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Figure 5.3 Kernel Density of Relative Wages, 1995 and 00 
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5.3 MEASURING INEQUALITY ACROSS SECTORS 

The first measure of inequality groups services into a single sector.  Under this 

taxonomy there are five sectors (agriculture, foresting, hunting and fishing (AFHF), 

mining and quarreling (MQ), manufacturing (M), construction (C), and service sector 

(S)), across 14 countries (at the national level) and across 176 regions (at the regional 

level) from 1995 to 2000.  The between-groups component of Theil’s T statistic measures 

inequality between the five sectors across Europe, while the within-groups component 

measures inequality within the sectors and between the regions (and countries) for each 

year.   
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Table 5.7 Pay Inequality Europe, Five Sectors, 1995-00 

    1995 1996 1997 1998 1999 2000 

Between Groups 0.0057 0.0052 0.0053 0.0055 0.0055 0.0059 
Within Groups 0.0304 0.0244 0.0157 0.0154 0.0135 0.0152 

Country 
Level 
  Total  0.0361 0.0296 0.0211 0.0208 0.0189 0.0210 

Between Groups 0.0059 0.0054 0.0055 0.0057 0.0057 0.0060 
Within Groups 0.0388 0.0325 0.0239 0.0240 0.0220 0.0231 

 
Regional 
Level 
  Total 0.0446 0.0378 0.0294 0.0297 0.0277 0.0291 
 

The patterns and measures are very similar at the country and regional levels, 

even though the two measures are not directly comparable to one another, since Theil’s T 

statistic is bounded above by the number of groups71.  The table displays a relatively 

stable trend in inequality between groups and a declining trend from 1995-1997 in 

inequality within groups.   

The stack-bar graph, as described in Chapter Three (Section 3.5), graphs the time 

series of the contribution from the individual Theil Elements from each sector to total 

inequality (Theil’s T statistic).  This enables one to determine which sectors gained and 

lost relative position during this period.   

Figure 5.4 reports the individual Theil elements between sectors, measured at the 

regional level.  The trends are very similar to those at the national level.    
 

                                                 
71 The Theil index is bounded below by zero and above by log (N), where N represent the number of 
groups.  Measures with different numbers of groups (regions and nations) will yield different upper bounds 
distorting comparisons. 
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Figure 5.4 Trend of Theil Elements for Five Sectors, Regional Level  

 

Under this taxonomy, the service sector (S) contributes to inequality from below 

the average.  Even though relative wages for ‘agriculture, hunting, foresting and fishing’ 

(AFHF) are lower, their contribution to inequality is very small because of their small 

population share.  The manufacturing sector (M) contributes to inequality from above the 

average, and construction (C) from below.  The patterns during this period are an increase 

in the contribution to inequality from the construction sector, while the contribution from 

services and manufacturing declines.  This would appear to mean that jobs created in the 

service sector have reduced overall inequality as time has passed.  

This section next departs from the taxonomy of treating services as a single 

economic sector and focuses on the service sector itself, disaggregated into 11 sub-
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sectors.  Table 5.8 presents the between-sectors Theil’s T statistic across 11 service sub-

sectors at the regional and national levels.   
 

Table 5.8 Pay Inequality Europe, 11 Service Sectors, 1995-00 

    1995 1996 1997 1998 1999 2000 

Between Groups 0.0320 0.0320 0.0307 0.0301 0.0272 0.0256 
Within Groups 0.0334 0.0285 0.0192 0.0175 0.0170 0.0176 

Country 
Level 
  Total  0.0655 0.0605 0.0499 0.0476 0.0442 0.0432 

Between Groups 0.0329 0.0328 0.0314 0.0309 0.0278 0.0256 
Within Groups 0.0433 0.0379 0.0295 0.0286 0.0280 0.0282 

 
Regional 
Level 
  Total  0.0762 0.0707 0.0609 0.0594 0.0559 0.0538 
 

The levels of inequality between the 11 sub-sectors are higher than between the 

five sectors (Table 5.7) for two reasons: there are more groups present and there is 

heterogeneity among the sub-sectors.  The between-groups component of Theil's T 

statistic at the regional and national levels are, again, almost identical, suggesting that 

difference between regions within countries plays relatively little role in adding to 

inequality.  The within-groups component, on the other hand, is larger at the regional 

level, but this is likely due to the much larger number of regions than countries.   

The pattern through time is, again, one of declining inequality within the services 

sector, both within and between groups, and at both the regional and national levels.  As 

mentioned, by graphing the individual Theil elements of the between-groups component 

of Theil’s T statistic in a stacked-bar plot, one can determine which sub-sectors reduced 

their contributions to the overall level of inequality.  
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Figure 5.5 Trend of Theil Elements for 11 Service Sectors, Regional Level 

 

The contributions of ‘public administration and defense; and compulsory social 

security’ (Spa) are positive and decline over time, while the contribution of ‘wholesale 

and retail trade; repair of motor vehicles, motorcycles and personal and household goods’ 

(Sw), is negative but less so over time.  Both effects reduce inequality within services.  

This graph also displays movements in the contribution from ‘real estate, renting and 

business activities’ (Sp2) and from ‘education’ (Sh&e1).  Both sectors contributed to 

inequality from above the average but fluctuate over time.  The next calculations measure 

overall inequality across the 16 sectors.   
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Table 5.9 Pay Inequality Europe, 16 Sectors, 1995-2000 

    1995 1996 1997 1998 1999 2000 

Between Groups 0.0262 0.0260 0.0255 0.0254 0.0237 0.0231 
Within Groups 0.0322 0.0267 0.0196 0.0191 0.0188 0.0209 

Country 
Level 
  Total  0.0584 0.0527 0.0451 0.0445 0.0425 0.0441 

Between Groups 0.0266 0.0262 0.0255 0.0255 0.0237 0.0227 
Within Groups 0.0717 0.0634 0.0555 0.0535 0.0518 0.0530 

 
Regional 
Level 
  Total 0.0983 0.0896 0.0809 0.0790 0.0755 0.0757 
 

The trend in Table 5.9 displays a decline in the overall level of pay-inequality 

across the 16 sectors at the regional and national levels.  The evolution of the individual 

Theil elements is determined through the stacked-bar graph given in Figure 5.6. 

 

Figure 5.6 Trend of Theil Elements for 16 Sectors, Regional Level 
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Some sub-sectors within services contribute to inequality from above and others 

contribute from below, however there is no evidence, observed in this graph, to 

substantiate that growth in the service sector increases overall inequality.  Instead the 

only sector that increased its contribution to inequality over time is the construction (C) 

sector.   

The final part of the analysis across sectors graphs the Theil elements from Table 

5.9 and displayed in Figure 5.6 of each sector individually over the period under 

investigation.   

Consumer services, a low wage sector, contribute to inequality from the lower end 

of the pay scale as shown in Figure 5.7.  The contribution to inequality from ‘private 

households with employed persons’ (Sc2) increases 1995-1996 but remains stable 

thereafter, while the contribution to inequality from ‘other community, social, personal 

activities’ (Sc1) and ‘hotels and restaurants’ (Sc3) decreases, particularly in Sc1. 
 

Figure 5.7 Movements in Theil Elements, Consumer Services 
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The movements in the Theil elements from distributive services are given in 

Figure 5.8.  The contribution from distributive services to overall inequality occurs from 

above the average and marginally decreases over time, meaning that wages in both sub-

sectors are losing ground relative to the European average.   

 

Figure 5.8 Movements in Theil Elements, Distributive Services 
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The trends in producer services do not display any significant changes in their 

contribution to inequality over time.  The contribution from ‘renting of business 

activities’ (Sp2) to total inequality is very small (this figure is omitted).  Wages in private 

health and education (Sh&e1, Sh&e2) gained relative to the European average, as shown 

in Figure 5.9.  The contribution of ‘health and social work’ (Sh&e2) to total inequality 

decreases, while the contribution from ‘education’ (Sh&e1) remains relatively low.  But 

note that the contribution is from above the average, reflecting relative wage gains in this 

sector.  
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Figure 5.9 Movements in Theil Elements, Priv. Sector Health and Education 
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Finally, the contribution from ‘public administration and defense, and compulsory 

social security’ (Spa) and from ‘wholesale and retail trade; repair of motor vehicles, 

motorcycles and personal and household good’ (Sw) to total inequality decrease during 

this period.  The former, a positive contributor, loses relative to the European average and 

the latter, a negative contributor, gains.  Both movements are small and the figure, again, 

is omitted.  In the remaining non-service sectors the contribution of the construction 

sector (C) to total inequality increases, while in agriculture, fishing, and mining and 

quarrying (A1, A2, A3) it remains at very low levels with no significant pattern, and in 

manufacturing (M) it decreases.   

The overall pattern in services is a reduction in contributions to overall wage 

inequality from 1995-2000.  In seven service sub-sectors (Sd1, Sd2, Spa, Sh&e2, Sc1, 

Sc3, Sw), the contribution to total inequality decreases over time, while in three sub-
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sectors (Sp1, Sp2, Sh&e1) the contribution remains at the same level.  Only in one 

service sub-sector (Sc2) does the contribution to inequality increase. 

 

5.4 CONCLUSIONS  

The analysis in this chapter finds evidence supporting the new industrial 

revolution paradigm during 1995-2000 period in 14 European countries.  The service 

sector is the main source of employment growth during this timeframe.  However there is 

no evidence supporting the ‘service sector trilemma’ which implies expansion in service 

employment creates jobs at the lower end of the pay scale and increases overall pay-

inequality, with the exception of the public sector.   

The analysis presented here departs from the methodology of aggregating the 

service sector into a single entity as is commonly done; instead the significant degree of 

heterogeneity within this sector is recognized.  Wages within the service sector are very 

heterogeneous falling across the entire range of the pay distribution.  There is a group of 

service sub-sectors (‘other community, social, personal service activities’ (Sc2), and 

‘hotels and restaurants’ (Sc3)) that falls at the lower end, another group (‘electricity, gas 

and water supply’ (Sd1), and ‘financial intermediation’ (Sp1)), which rests at the top, and 

the last group (‘transport, storage and communication’(Sd2), private sector health and 

education (Sh&e1, Sh&e2), ‘real estate, renting and business activities’ (Sp2) and the 

public sector (Spa)) that falls around the middle of the pay distribution.  This means that 

as the service sector expands; wages do not fall entirely to the bottom of the pay 

distribution.  Chapter Four, in line with Chapter Three, finds a striking pattern of 

declining overall inequality between sectors across Europe at the regional and national 
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level.  The declining pattern of inequality occurs both within the service sector and across 

the whole economy.
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Chapter 6.  Estimating Rates of Unemployment in Eastern European 
Regions 

 
 

6.1 INTRODUCTION 

This chapter forecasts rates of unemployment for 2010 and 2014 in regions from 

four newly admitted member countries (Hungary, the Czech Republic, Slovakia, and 

Poland).  Unemployment (and average pay) in regions from the new member states is 

significantly higher (and lower) than in regions from the existing EU-15 member states.  

This means inequality across the new continent of Europe increases relative to a 

European-wide measure excluding the new member states.  As a result, the Kuznets 

hypothesis (Section 4.2) and the Harris and Todaro model (Section 2.7) suggest workers 

from Eastern European regions characterized by a higher unemployment rate and lower 

levels of pay than in the present in EU -15 regions will migrate to the latter regions in 

search of better employment opportunities.  This means the lower levels of pay and 

higher rates of unemployment in the new member states become a problem for the entire 

continent of Europe. 

There are two policy options to deal with this burden.  On the one hand, Europe 

can transfer resources to high unemployment regions with the purpose of promoting 

employment.  On the other hand, Europe can absorb the higher rates of unemployment in 

its wealthier regions by facilitating migration flows.  The purpose of the counterfactual 

analysis in this chapter is to design policies that effectively reduce the high rates of 

unemployment in new member states (at the regional level) during their transitioning 

period to European integration. 
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The forecasting procedure is carried out with the regional model of 

unemployment developed in Section 4.4.  The projection for 2010 and 2014 of the key 

independent variables utilized by the model is obtained through a series of steps.  Section 

6.3 matches a matrix of regional characteristics from Eastern European sub-national 

regions to sub-national regions from Spain and Portugal when they joined the EC in 

1986.  In Section 6.4, the changes in the independent variables from Spanish and 

Portuguese regions during their transitioning period are measured and the changes to the 

values of the independent variables from their corresponding Eastern European matches 

are applied. 

The general idea is to use available information measuring the effects of 

integration in the independent variables of the model and apply this information to the 

newly admitted member countries.   

 

6.2 DATA AVAILABILITY AND GENERAL DESCRIPTION 

The ten new member states that joined the EU on May 1, 2004 are the Czech 

Republic, Hungary, Poland, the Slovak Republic, Slovenia, Lithuania, Latvia, Estonia, 

Cyprus, and Malta.  Data at the regional level in these countries is made available from 

Eurostat in its REGIO database.  The data set “XE” includes the data and ranges from 

1995 to 2000.  Eurostat categorizes sub-national regions from the ten new member states 

under the same taxonomy (NUTS) used for all European sub-national regions, and 

industries as well under the same taxonomy according to the Nace Rev. 1.1 industrial 

classification.  Table 6.1 lists the regions from the newly admitted countries available in 

the XE data base. 
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Sub-national regional data is available for the Czech Republic, Hungary, Poland, 

and the Slovak Republic from 1995 to 2000.  There are a total of 35 regions from these 

four countries. 

 

Table 6.1 Regions and Countries Available in XE Database 

Code Region/Country Code Region/Country Code Region/Country 
cz  Czech Republic hu Hungary pl Poland 
cz01 Praha hu1  Közép-Magyarország pl11 Lódzkie 
cz02 Strední Cechy hu21 Közép-Dunántúl pl12 Mazowieckie 
cz03  Jihozápad hu22 Nyugat-Dunántúl pl21 Malopolskie 
cz04 Severozápad hu23 Dél-Dunántúl pl22 Slaskie 
cz05 Severovýchod hu31 Észak-Magyarország pl31 Lubelskie 
cz06 Jihovýchod hu32 Észak-Alföld pl32 Podkarpackie 
cz07 Strední Morava hu33 Dél-Alföld pl33 Swietokrzyskie 
cz08 Moravskoslezko bg  Bulgaria pl34 Podlaskie 
ro  Romania bg01  Severozapaden pl41 Wielkopolskie 
ro01 Nord-Est bg02  Severen Tsentralen pl42 Zachodniopomorskie 
ro02 Sud-Est bg03  Severoiztochen pl43 Lubuskie 
ro03 Sud bg04 Yugozapaden pl51  Dolnoslaskie 
ro04 Sud-Vest bg05 Yuzhen Tsentralen pl52 Opolskie 
ro05 Vest bg06 Yugoiztochen pl61 Kujawsko-Pomorskie 
ro06 Nord-Vest sk Slovak Republic pl62 Warminsko-Mazurskie 
ro07 Centru sk01 Bratislavský pl63  Pomorskie 
ro08 Bucuresti sk02 Západné Slovensko ee Estonia 
lt Lithuania sk03 Stredné Slovensko cy Cyprus 
mt Malta sk04 Východné Slovensko lv Latvia 
si Slovenia     

 

The procedure used will match a matrix of regional characteristics representing 

the 35 Eastern European regions from the latest available year to the values of 24 Spanish 

and Portuguese regions from 1986, the year Spain and Portugal joined the EC.  The latest 

year for which regional data is available in the 35 Eastern European regions is 2000.  

Even though the year of formal membership is 2004, the process of integration was 

already under way in 2000, as these countries were already integrating their economies to 

meet the membership conditions72 set by the EU.  

                                                 
72 Since the mid 1990s, the ten central Eastern European countries (CEECs) applied for EU membership, 
and in addition to Cyprus, Malta and Turkey.  In December 2002, the leaders of the existing EU member 
states decided Cyprus, Malta and all of the CEECs excluding Bulgaria and Romania had met the EU’s 
membership conditions and could become EU members on May 1, 2004. 



 

 146

As mentioned, regions from four new members are matched to regions from 

Spain and Portugal.  The choice of selected regions from Spain and Portugal is justified 

by their similar characteristics to the current new members.  The possible pool of 

countries that experienced a process of European integration includes Spain and Portugal 

in 1986, and Austria, Finland, and Sweden in 1995.  The integration process experienced 

by the regions of Austria, Finland, and Sweden is very different from process of 

integration of Eastern European regions.  The former regions joined the EU with very 

low rates of unemployment and relatively high levels of pay.  On the other hand, regions 

from Spain and Portugal, when they joined the EU in 1986, had characteristics very 

similar to current Eastern European regions, such as higher rates of unemployment, lower 

wages, and lower per capita income relative to the European average.  In both cases, 

regions have met the eligibility criterion for receiving Structural Funds.   

Data at the regional level for Spain and Portugal for 1986 is available in the 

REGIO database.  The list of regions in Spain and in Portugal can be found in the 

appendix, in Table A.3.1.  The matching routine is based on a matrix of characteristics 

where regions from Spain and Portugal are matched to regions from the four newly 

admitted Eastern European countries with similar characteristics.  The next section 

describes the matching procedure. 

 

6.3 THE MATCHING PROCEDURE 

The matching procedure “nnmatch” is a routine developed by Abadie and Imbens 

(2004)73 for the program Stata.  The routine matches a set of treatment variables (regions 

from Hungary, Poland, the Czech Republic, and the Slovak Republic) to a set of control 

variables (regions from Spain and Portugal) using nearest neighborhood matching across 
                                                 
73 Available online (http://ideas.repec.org/c/boc/bocode/s439701.html). 
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a matrix of variables defining the characteristics of regions.  The program pairs 

observations from the control group to the closest m matches in the opposite treatment 

group.  It also allows for exact matching.  The relative weight to be placed on each 

variable (the metric)74 for the process of matching is based on the Mahalanobis metric, 

which weights each observation according to the inverse of the sample variance 

covariance matrix of variables defining the characteristics of each region.  Abadie and 

Imbens (2004) provide a detailed description of this matching routine. 

 The variables included in the matrix defining the characteristics from each region 

are given in Table 6.2.  

 

Table 6.2 Variables Representing Regional Characteristics  

Characteristics of Regions 
1. Unemployment – total 
2. Unemployment – under 25 yrs. 
3. Unemployment –25 yrs and over. 
4. Unemployment – male 
5. Unemployment – female 
6. Pay inequality - Theil’s T Statistic 
7. Share of agriculture employment 
8. Share of manufacturing employment 
9. Share of construction employment 
10. Share of services employment 
11. Population 
12. Proportion of population under 24 yrs. of age 
13. Area of region 
14. Population per square km 
15. Wage of region relative to France 
16. GDP of region relative to France 

 

The variables measure economic (unemployment, pay inequality, employment 

share), demographic (population, youth population, density population), and geographic 

characteristics (size of the region), as well as a proxy for European integration (relative 

wages to France, and relative GDP to France). 

                                                 
74 The metric refers to that for measuring the distance between two covariate vectors (Abadie et al., 2001). 
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The variable defining economic characteristics (pay inequality and share of 

employment) has been harmonized between the NACE industrial classification system 

used in ESA-79 (includes 1986) and the NACE Rev. 1.1 used in ESA-95 (includes 2000).  

The harmonization is carried by comparing the values of a common year (1995) available 

in both database, and adjusting the values of ESA-79 to the values of ESA-95 for each 

individual region.  The measure of integration (relative wages and GDP per capita) is 

relative to France, since wages and GDP per capita in France are used as a European 

standard.   

The first is a one-to-four match, meaning one region from the treatment group (i) 

is matched to four regions from the control group.  This specification is less restrictive 

than an exact one-to-one match.  The results, presented in Table 6.3, include regions that 

have been matched, as well as the estimated distance from each particular match.  The 

measurement of the distance is based on the Mahalanobis metric criteria across the 16 

variables, given in Table 6.2, measuring the characteristics of each region.  The results 

obtained in the one-to-four match yield a total of 136 matches.  Out of this pool, the 

analysis focuses on matches with the lowest 10 percentile distances.  This group is given 

in Table 6.3 and includes a total of 14 matches. 

 

Table 6.3 One-to-Four Nearest Neighborhood Matching Procedure 

Eastern European Regions Iberian Matches Mahalanobis Distance 
cz05 es52 9.347 
pl63 es52 11.044 
cz06 es52 11.293 
pl61 es52 11.571 
cz03 es52 11.992 
hu22 es52 12.323 
cz02 es52 12.383 
pl61 es13 12.731 
pl34 es62 12.988 
pl62 es52 13.363 
pl41 es52 13.443 
pl62 es62 13.486 
cz07 es52 13.824 
cz06 es23 14.518 
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Eleven Eastern European regions from the treatment group (Strední Cechy (cz02), 

Jihozápad (cz03), Severovýchod (cz05), Jihovýchod (cz06), Strední Morava (cz07), 

Nyugat-Dunántúl (hu22), Podlaskie (pl34), Wielkopolskie (pl41), Kujawsko-Pomorskie 

(pl61), Warminsko-Mazurskie (pl62), Pomorskie (pl63)) each match with one of four 

Spanish regions (Comunidad de Valencia (es52), Cantabria (es13), Murcia (es62), and La 

Rioja (es23)), while Jihovýchod (cz06), and Kujawsko-Pomorskie (pl61) match with two 

of the four Spanish regions belonging to the control group. 

The analysis examines the robustness of these matches by comparing whether the 

matches given by the one-to-four routine are also present in a one-to-one (more 

restrictive) matching routine and in a one-to-four matching routine with non-linear 

(squared) terms in the matrix of regional characteristics.   

The one-to-one matching routine also uses the Mahalanobis metric criteria to 

estimate distances between variables characterizing each region.  There are a total of 34 

matches given by this routine presented in Table 6.4.  

 

Table 6.4 One-to-One Nearest Neighborhood Matching Procedure 

E.E. Regions Iberian Matches Mah. Dist. E.E. Regions Iberian Matches Mah. Dist 
cz05 es52 9.347 hu32 es52 16.021 
pl63 es52 11.044 hu33 es52 16.551 
cz06 es52 11.293 pl21 es52 16.761 
pl61 es52 11.571 pl43 es52 16.858 
cz03 es52 11.992 hu31 es52 17.048 
hu22 es52 12.323 hu23 es52 17.081 
cz02 es52 12.383 pl32 es13 17.279 
pl34 es62 12.988 pl12 es52 18.490 
pl62 es52 13.363 pl31 es62 18.756 
pl41 es52 13.443 hu1 es52 19.585 
cz07 es52 13.824 pl33 es13 20.940 
cz04 es23 14.653 pl42 es23 21.845 
sk02 es52 14.731 pl11 es21 21.934 
cz08 es23 14.909 pl22 es52 22.775 
sk03 es52 15.311 sk04 es52 26.779 
hu21 es52 15.380 pl52 es13 28.322 
pl51 es52 15.697 sk01 es62 29.678 

 



 

 150

All the matches obtained in the one-to-four matching routine (Table 6.3) are also 

present in the one-to-one routine.  The regions Kujawsko-Pomorskie (pl61), Pomorskie 

(pl63) and Jihovýchod (cz06) each match into two Spanish regions in the one-to-four 

routine.  In the one-to-one routine they match with Cantabria (es13), Comunidad de 

Valencia (es52), and with La Rioja (es23) respectively.  

The third matching routine introduces non-linearities by matching each region 

(from the treatment group) to four regions (from the control group) across the matrix of 

regional characteristics (displayed in Table 6.2).  This routine considers the linear values 

of the matrix of region characteristics, as well as their squared term.  The metric criterion 

is also the Mahalanobis criteria.  The results (Table 6.5) correspond to the lowest 10 

percentile of distance measures.   

 

Table 6.5 One-to-Four N.N. Matching Routine, Squared Term 

Eastern European Regions Iberian Matches Mahalanobis Distance 
pl63 es52 26.876 
pl41 es52 30.363 
pl61 es52 33.096 
pl63 es62 34.888 
pl61 es13 35.380 
cz03 es51 35.508 
cz05 es22 36.236 
pl33 es13 36.962 
pl63 es13 37.500 
sk02 es52 39.553 
cz06 es52 39.980 
pl61 es51 40.294 
cz03 es52 42.783 
hu31 es52 42.891 

 

Matches in the one-to-four non linear routine below to the lowest 10 percentile 

that also belong to the lowest 10 percentile in the linear one-to-four routine include 

Pomorskie (pl63), Jihovýchod (cz06), Kujawsko-Pomorskie (pl61), Jihozápad (cz03), 

Wielkopolskie (pl41) with Comunidad de Valencia (es52); and Pomorskie (pl61) with 

Cantabria (es13).  These pairs are selected for the analysis. 
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The matches that are not part of the lowest 10 percentile distance (but part of 

remaining 90 percentile distance) in the non-linear one-to-four routine, but are part of the 

lowest 10 percentile distances in the linear (one-to-four routine) are Severovýchod 

(cz05), Nyugat-Dunántúl (hu22), Strední Cechy (cz02), Warminsko-Mazurskie (pl62) 

with Comunidad de Valencia (es52) and Podlaskie (pl34) with Murcia (es62).  These 

pairs are also incorporated into the analysis.  

The remaining matches not present in the one-to-four non-linear routine, but 

present in the one-to-four linear routine include Strední Morava (cz07) with Comunidad 

de Valencia (es52), Jihovýchod (cz06) with La Rioja (es23), and Warminsko-Mazurskie 

(pl62) with Murcia (es62).  These three pairs are not included in the analysis.  The 

remaining robust matches are given in Table 6.6. 

 

Table 6.6 Robust Matches Based on All Three Matching Routines 

Eastern European Regions Iberian Matches 
Strední Cechy (cz02) 
Jihozápad (cz 03) 
Severovýchod (cz05) 
Jihovýchod (cz 06) 
Wielkopolskie (pl 41) 
Kujawsko-Pomorskie (pl 61) 
Warminsko-Mazurskie (pl62), 
Pomorskie (pl 63) 
Nyugat-Dunántúl (hu22) 

Comunidad de Valencia (es52) 

Podlaskie (pl34) Murcia (es62) 
Kujawsko-Pomorskie (pl 61) Cantabria (es13) 

 

The robustness of the matches can be further tested (Table 6.7) by looking at the 

values of the individual regional characteristics in order to ensure that extreme values 

have not been selected by the Mahalanobis metric criterion. 

Based on these values, the matches between the sub-national regions belonging to 

the Czech Republic with Comunidad de Valencia (es52), and Nyugat-Dunántúl (hu22) 

with Comunidad de Valencia (es52) are ruled out, given that their rates of unemployment 
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differ by more than ten percentage points.  All remaining matches correspond to Polish 

sub-national regions matched with Spanish sub-national regions.   

 

Table 6.7 Verifying the Results of the Mahalanobis Matching Procedure 

 unemployment  employment share     
reg tot un_25 ov_25 m f theil agr man  const serv pop pop24 

area 
to km pop 

to km wages gdp 
cz02 6.8 11.8 5.9 5.1 8.8 0.015 0.048 0.351 0.074 0.516 1111354 0.32 11014.4 100.90 0.209 0.209 
cz03 6.1 11.3 5.3 4.8 7.7 0.029 0.054 0.339 0.074 0.527 1177982 0.32 17616.4 66.87 0.197 0.233 
cz05 6.7 12.7 5.8 5.5 8.2 0.020 0.047 0.377 0.067 0.503 1489407 0.33 12439.6 119.73 0.191 0.214 
cz06 8.8 17.1 7.5 7.2 10.8 0.014 0.051 0.327 0.077 0.539 1658761 0.33 13987 118.59 0.192 0.219 
pl41 14.1 33.1 10.9 10.7 17.9 0.050 0.030 0.287 0.076 0.597 3355332 0.38 29826 112.50 0.244 0.213 
pl61 18.1 37.9 15.5 16.1 20.5 0.048 0.024 0.286 0.071 0.617 2100771 0.37 17970 116.90 0.234 0.179 
pl62 22.5 40.5 19.3 20.7 24.5 0.063 0.034 0.248 0.069 0.646 1465577 0.40 24203 60.55 0.233 0.150 
pl63 17.1 34.1 14.7 14.1 20.8 0.054 0.023 0.246 0.077 0.653 2192268 0.38 18293 119.84 0.250 0.202 
hu22 3.8 5.9 3.5 4.2 3.4 0.018 0.044 0.353 0.054 0.541 1004598 0.32 11182 89.84 0.197 0.242 
es52 19.7 39.7 13.6 17.5 24.5 0.053 0.040 0.310 0.076 0.585 3643600 0.39 23305 156.34 0.520 0.465 
pl34 15.7 29.4 14 13.6 18.2 0.062 0.019 0.220 0.066 0.693 1222709 0.38 20180 60.59 0.239 0.149 
es62 18.4 39.3 12.3 16.1 23.8 0.077 0.056 0.226 0.082 0.603 993000 0.43 11317 87.74 0.499 0.442 
pl61 18.1 37.9 15.5 16.1 20.5 0.048 0.024 0.286 0.071 0.617 2100771 0.37 17970 116.90 0.234 0.179 
es13 18 46.6 11.9 16.6 21.2 0.050 0.064 0.281 0.071 0.535 520000 0.38 5298 98.15 0.557 0.439 

 

The matches given in Table 6.8 are used for the counterfactual exercise to forecast 

rates of unemployment.   

 

Table 6.8 Matched Regions to be Used in Analysis 

Polish Regions Spanish Regions 
Wielkopolskie (pl 41) 
Kujawsko-Pomorskie (pl 61) 
Warminsko-Mazurskie (pl62), 
Pomorskie (pl 63) 

Comunidad de Valencia (es52) 

Podlaskie (pl34) Murcia (es62) 
Kujawsko-Pomorskie (pl 61) Cantabria (es13) 

 

One consideration is the matching of Kujawsko-Pomorskie (pl61) with two 

Spanish regions.  The analysis reports two forecasted values for Kujawsko-Pomorskie 

(pl61), each one obtained by its corresponding match. 
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6.4 FORECASTING UNEMPLOYMENT RATES 

The forecasting of unemployment rates follows a series of steps.  After five Polish 

regions have been matched to three Spanish regions, the first step measures how the 

values of the four independent variables (Theil’s T statistic, proportion of youth, relative 

wealth, and growth of per capita GDP) in the three Spanish regions evolved during their 

period of European integration from 1986 onwards.  The latest available year for these 

four variables is 2000; meaning changes in these variables are measured over five, ten 

and 14 year periods. 

The second step applies the changes (of the four variables) measured in three 

Spanish regions, to the current value (of the four variables) of Polish regions that 

correspond to each Spanish match.  The original value of the Polish regions is projected 

based on the change observed in the Spanish regions during the period of integration.  

The projections are made for 2005, 2010, and 2014.   

The third step is an ex-post validation test evaluating the regional model of 

unemployment in the Polish regions for year 2000.  The regional model of unemployment 

developed in Section 4.4 did not include any Polish regions to estimate the coefficients.  

Since data of all four independent variables and dependent variables are available for the 

Polish regions in 2000, the ex-post validation test examines the effectiveness of this 

model to predict rates of unemployment in these regions.   

The final step forecasts the actual rates of unemployment in the five Polish 

regions for 2010, and 2014, using the projections of the four independent variables 

computed in step two and the coefficients of the regional model of unemployment 

obtained in Section 4.4.  
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6.41 Evolution of Independent Variables in Spain  

The first step measures the change in four independent variables utilized by the 

regional model of unemployment in three Spanish regions (Comunidad de Valencia 

(es52), Cantabria (es13), and Murcia (es62)).  The model is specified in Section 4.4 with 

pay inequality, proportion of people under 24 years of age to total population, relative 

wealth of a region, and growth of GDP as independent variables and rates of 

unemployment as the dependent variable.  Table 6.9 gives the value of each independent 

variable for 1986, the year Spain joined the EC, and the percentage change in each 

variable in 1991 (five-year change), 1996 (ten-year change) and 2000 (14-year change).  

The values are percentage increases or decreases from the initial 1986 value except for 

the growth of GDP (g_gdp).  This variable reflects the growth rate from the previous 

year.  

 

Table 6.9 Evolution of Independent Variables in Matched Regions 

 Region Theil Pop 24 Relwage g_gdp 
es13 0.029 0.384 0.799 -0.71% 
es52 0.028 0.394 0.746 4.19% Initial Value 1986 
es62 0.038 0.427 0.716 14.53% 
es13 -2.41% 10.00% 5.67% 8.50% 
es52 26.04% 6.09% 2.82% 10.26% 1991 

(5-years) es62 20.30% 5.76% 6.68% 8.41% 
es13 -26.86% -21.30% 1.20% 5.72% 
es52 -10.11% -15.63% -4.49% 5.03% 1996 

(10-years) es62 -8.07% -10.46% -7.47% 4.63% 
es13 -39.68% -28.93% -16.08% 10.05% 
es52 -5.61% -23.69% -18.57% 7.31% 2000 

(14 years) es62 -29.25% -20.35% -24.58% 6.74% 
 

As in the matching procedure, the value of Theil’s T statistic is standardized 

between the data sets ESA-79 (1986-1994) and ESA-95 (1995-2000).  The value derived 

in ESA-79 is comparable to the value derived in ESA-95 by comparing a common year 

(1995) in both data sets.  The values in ESA-79 (1986-1994) are scaled such that the 
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value of 1995 coincides with the value in this year given by ESA-95.  The adjustment of 

Theil’s T statistic is applied individually to each region.   

 

6.42 Projecting Independent Variables  

The second step applies the changes of the four independent variables from the 

three Spanish regions given in Table 6.9 to the values of their corresponding Polish 

matches.  The change observed in the Spanish regions reflects the effect of European 

integration on the four independent variables.  The change applied to the Polish value of 

2000 yields an estimated value of each independent variable for 2005, 2010 and 2014.  

The exception to this procedure occurs in the variable per-capita growth rate variable 

since this value reflects the change of per-capita GDP to its previous year, the actual 

value measured in the three Spanish regions is used as an estimated value.  Table 6.8 

includes the projected values in the four Polish regions.  There are two values for the 

region Kujawsko-Pomorskie (pl61), one obtained by matching this region with 

Comunidad de Valencia (es52), and the other with Cantabria (es13).  

 

Table 6.10 Projections of Independent Variables in E.E. Regions 

Polish Regions pl41  pl61  pl62 pl63 pl34 pl61 
Spanish Matches es52 es52 es52 es52 es62 es13 
Actual value Theil (2000) 0.050 0.048 0.063 0.054 0.062 0.048 
Estimated Theil (2005) 0.064 0.060 0.079 0.068 0.075 0.047 
Estimated Theil (2010) 0.045 0.043 0.057 0.048 0.057 0.035 
Estimated Theil (2014) 0.048 0.045 0.059 0.051 0.044 0.029 
Actual value Pop24(2000) 0.379 0.246 0.374 0.395 0.380 0.376 
Estimated Pop24(2005) 0.356 0.231 0.351 0.371 0.357 0.355 
Estimated Pop24 (2010) 0.320 0.208 0.316 0.333 0.320 0.337 
Estimated Pop24 (2014) 0.289 0.188 0.285 0.302 0.290 0.300 
Actual value Relwage(2000) 0.257 0.246 0.160 0.264 0.252 0.257 
Estimated Relwage (2005) 0.264 0.253 0.164 0.271 0.269 0.264 
Estimated Relwage (2010) 0.245 0.235 0.153 0.252 0.234 0.245 
Estimated Relwage (2014) 0.209 0.200 0.130 0.215 0.190 0.209 
Actual value g_gdp (2000) 0.200 0.206 0.172 0.161 0.213 0.206 
Estimated g_gdp (2004) 0.103 0.103 0.103 0.103 0.084 0.085 
Estimated g_gdp (2010) 0.050 0.050 0.050 0.050 0.046 0.057 
Estimated g_gdp (2014) 0.073 0.073 0.073 0.073 0.067 0.101 



 

 156

With the estimated values from Table 6.10 and the coefficients of the regional 

model from Section 4.4, the model of unemployment forecasts rates of unemployment for 

the years 2005, 2010, and 2014 in Section 6.44. 

 

6.43 Testing the Regional Model in Eastern European Regions 

The regional model of unemployment developed in Section 4.4 is estimated 

across 188 European regions from EU-15 countries.  Regions from the Eastern European 

countries were not included due to their non-EU membership during the period of 

coverage and the fact that data prior to 1998 (with the exception of the Czech and the 

Slovak regions) was very scarce.   

From a theoretical standpoint, the model equally applies to regions from the new 

European member states, especially after becoming part of the EU.  Furthermore, the fact 

that data is available for the four independent variables from the same data set where 

regions in the Eastern European regions are categorized by the same classification 

(NUTS levels) and industries as well (NACE Rev. 1.1) validates the utilization of the 

regional model of unemployment to forecast rates of unemployment in these regions.    

An ex-post validation test can assess how well the regional model estimates rates 

of unemployment for 2000, since the values of the four independent and the dependent 

variable are available.  The coefficient values and the four independent variables yield an 

estimated rate of unemployment for 2000.  The difference between actual rate of 

unemployment for 2000 and the estimated values assesses the performance of this model 

for Eastern European regions.  The ex-post validation test is computed for the five Polish 

regions considered.  The results are given in Table 6.11.   
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Table 6.11 Ex-Post Validation Test, Regional Model in Polish Regions 

 pl41  pl61  pl62 pl63 pl34  coefficients 
Pop 24 0.379 0.374 0.395 0.380 0.376 54.01 
Theil 0.050 0.048 0.063 0.054 0.062 33.3 

Relwage 0.257 0.246 0.160 0.264 0.252 -5.66 
g_gdp 0.200 0.206 0.172 0.161 0.213 -3.95 

Constant      -2.13 
Y(hat) 17.8 17.5 19.7 18.0 18.0  
Y2000 14.1 18.1 22.5 17.1 15.7  

Error = Y(hat)-Y2000 3.7 -0.6 -2.8 0.9 2.3  

 

Some estimates perform better than others.  The forecasts in Kujawsko-Pomorskie 

(pl 61), Warminsko-Mazurskie (pl62), and Pomorskie (pl 63) are within two and have 

percentage points of the actual rates, while the forecast in Wielkopolskie (pl 41) and 

Podlaskie (pl34) are within five percentage points.   

There are two ways to interpret the error term.  The first views the difference 

between the predicted and the actual values as purely random, while the second view 

suggests the existence of a systematic effect within these regions not captured by the 

coefficients of the model causing the difference between the predicted and the actual 

values. 

The forecasted values given in Section 6.44 proved estimates consistent with each 

view for 2005, 2010, and 2014.  It provides forecasted values based the coefficient of the 

models and the projected values in the independent variables, and it provides these values 

adjusted by the error term given in Table 6.11.   

 

6.44 Estimating Rates of Unemployment  

The first estimates (Table 6.12) do not adjust for the error terms (obtained by the 

ex-post validation test for 2000 in Table 6.11), while the second estimates (Table 6.13) 

adjust for the error term.   
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There is an overall decline in the range of 3.5 to 5.5 percentage points in rates of 

unemployment across all regions during the 14-year period, except for Kujawsko-

Pomorskie (pl61) (when matched by Comunidad de Valencia (es52)).  The procedure 

matched Pomorskie (pl61) with two Spanish regions.  The forecasts for the matching of 

Pomorskie (pl61) with Cantabria (es13) appear to be more in line with the numbers 

obtained by the other matches. 

 

Table 6.12 Unemployment Estimates, no Error-Term Adjustment 

Polish Regions pl41  pl61  pl62 pl63 pl34 pl61 
Spanish Matches es52 es52 es52 es52 es62 es13 
Un (2000) 17.8 17.5 19.7 18.0 18.0 17.5 
Un(2005) 17.3 10.5 18.1 18.2 17.8 16.8 
Un (2010) 15.1 9.0 15.8 15.8 15.5 15.6 
Un (2014) 13.6 8.1 14.2 14.4 13.7 13.5 

 

Table 6.13 Unemployment Estimates, Error Term Adjustment 

Polish Regions pl41  pl61  pl62 pl63 pl34 pl61 
Spanish Matches es52 es52 es52 es52 es62 es13 
Un (2000) 14.1 18.1 22.5 17.1 15.7 18.1 
Un(2005) 13.6 11.2 20.9 17.3 15.5 17.4 
Un (2010) 11.4 9.7 18.5 14.9 13.2 16.3 
Un (2014) 9.9 8.7 17.0 13.4 11.3 14.1 

 

When adjusting for the error term in 2000, the forecasted unemployment rates for 

2014 yield double-digit unemployment rates in all regions except for Wielkopolskie 

(pl41) and Kujawsko-Pomorskie (pl61) (when matched with Comunidad de Valencia 

(es52)).  The scenarios in 2014 are particularly unpromising for Warminsko-Mazurskie 

(pl62); and to a lesser extent for Pomorskie (pl63) and Kujawsko-Pomorskie (pl61) 

(when matched with Cantabria (es13)).  The next section discusses the policy 

implications and the possible alternatives for improving this scenario, especially for these 

three regions.    
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6.5 POLICY IMPLICATIONS 

With the entry of the new member states, the entire continent of Europe suffers 

two important economic consequences related to regional unemployment rates.   

First, a gap emerges between the average rate of unemployment in existing 

members and the average rate in the new members.  Unemployment at the regional level 

across 156 sub-national regions from Belgium, Germany, Greece, Spain, Italy, the 

Netherlands, Austria, Portugal, Finland, Sweden, and the UK during the year 2000 

averaged 8.5 percent.  This figure is much lower (six full percentage points) than the 

average value of 14.71 percent among 58 regions from the newly admitted member 

countries of Hungary, Poland, Slovakia, and the Czech Republic during the same year.  

This means that with the entry of the new members, the average rate of unemployment 

across the new EU at the regional level will increase.75 

The second consequence of entry is an increase in pay inequality across the new 

European-wide measure.  Inequality between regions is bound to increase,76 especially 

when average wages among the Eastern European regions is 20 per cent of average 

wages in France.77  The regional model of unemployment (Section 4.4), along with 

Kuznets hypothesis (Section 4.2) and the Harris and Todaro model (Section 2.7), implies 

that increase in the wage differential (between wages in the Eastern European regions and 

the wealthier European regions), along with labor mobility, will induce workers from the 

                                                 
75 For the year 2000, the average rate of unemployment among the 156 regions and the 48 Eastern 
European regions stands at 10 percent.  The average increases by two percentage points when adding the 48 
Eastern European regions to the previous European-wide average.  The figures for 2004, the official year of 
membership, should fall around similar ranges; however, the unemployment rate at the regional level 
published by Eurostat is not available for this year. 
76 The increase in inequality cannot be directly measured with Theil’s T statistic, since this measure of 
entropy is bounded above by log (N), where N is the total number of groups.  The incorporation of more 
groups (Eastern European regions) distorts the comparisons relative to the previous European-wide 
measures of inequality. 
77 See variable relative wages to France in Table A.6.1. 
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Eastern European regions to search for jobs with better pay available in the wealthier 

European regions. 

In sum, with the entry of new members into the union, their economic burden (in 

the form of higher unemployment rates) becomes a burden for all Europeans.  The 

provinces from the new member countries are no longer independent labor markets but 

now belong to a new part of Europe.  As long as unemployment remains higher in the 

new European regions and pay differentials are present, a new wave of emigration will 

occur sooner or later.   

Under this scenario Europe has two policy alternatives.  In the first alternative, the 

richer regions can absorb the higher rates of unemployment through immigration.  In the 

second, Europe can transfer resources directly into the new Eastern European regions 

with the purpose of generating employment.  

The first solution, the Portuguese solution,78 will face strong opposition from the 

xenophobic right.  Its success, however, hinges upon having a truly unified European 

labor market (this scenario is discussed in Chapter 8).  The transferring of resources, in 

the second solution, can come in various forms.  Although the EU currently has a 

relatively small-scale system of transfers in place – cohesion policy – using resources 

from the structural and cohesion funds for its implementation, this dissertation 

recommends alternative polices and more effective ways to utilize available resources 

within the EU.  These recommendations are discussed in Chapter 8.  This chapter on the 

other hand focuses on the policy control variables (pay inequality and relative wages) of 

the regional model of unemployment.  The EU can target these two control variables as a 

                                                 
78 The low country fixed-effect in the regional model of unemployment Section 4.4 displays this precise 
situation.  
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strategy to reduce unemployment.  The effects of this policy implementation as predicted 

by the regional model are simulated in the next section.   

 

6.51 Simulations – Targeting Two Policy Controls 

The matching procedure and the counterfactual exercise in the previous sections 

project a value of both policy control variables (pay inequality and relative wages) in the 

year 2014.  The value is given in Table 6.10.  For simplicity it is again provided in Table 

6.14. 

 

Table 6.14 Estimated Value of Policy Control Variables for 2014 

Polish Regions pl41  pl61  pl62 pl63 pl34 pl61 
Spanish Matches es52 es52 es52 es52 es62 es13 
Estimated Theil (2014) 0.048 0.045 0.059 0.051 0.044 0.029 
Estimated Relwage (2014) 0.209 0.200 0.130 0.215 0.190 0.209 

 

The signs of the estimated coefficients from the regional model of unemployment 

suggest the appropriate mechanism for reducing rates of unemployment is designing 

polices that reduce pay inequality and increase relative wages at the regional level.  To 

answer the question of how much inequality need actually be reduced and relative wages 

increased with appropriate policies in place; the values for these two variables in all other 

EU-15 regions for the year 2000 are given with a view to assessing a realistic goal. 

Tables 6.15 and 6.16 proved a frequency distribution for the year 2000 for Theil’s 

T statistic and in relative wages respectively across 156 EU-15 regions.  The left column 

displays ranges of each variable and the right column the number of regions within these 

values and their country of origin. 
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Based on this frequency distribution, the projected values for Theil’s T statistic in 

Polish regions for 2014 (with the exception of Kujawsko-Pomorskie (pl61) (when 

matched with Cantabria (es13)) would fall in ranges79 comparable to regions from the 

United Kingdom, Spain, Italy, and Greece.  For relative wages they would fall in ranges 

far below the minimum value experienced by regions in Spain and Portugal in 2000.  

Based on these comparisons, Polish regions much are further from European standards in 

relative wages than in levels of pay inequality.  

 

Table 6.15 Distribution of Theil’s T Statistic, EU-15 Regions, 2000 

Values of Theil’s T Statistic Country (number of regions within country) 
below .015 de(2), fi(1), fr(2), nl(8), se(2) 

.015-.02 at(1), de(6), fi(2), fr(6), nl(4), se(4) 

.02-.025 at(2), be(2), de(6), fi(2), fr(10), se(2) 

.025-.03 at(3), be(3), de(1), es(2), fr(1) 

.03-.035 be(4), de(1), es(2), uk(1) 

.035-.04 at(1), be(1), es(3), fr(2), it(3) 

.04-.045 be(1), es(2), it(2), uk(5) 

.045-.05 at(1), es(1), fi(1), gr(2), it(3), pt(1), uk(3) 

.05-.055 at(1), es(1), gr(1), uk(2) 

.055-.06 es(2), gr(3), it(2) 

.06-.065 es(2), gr(1), it(3), uk(1) 

.065-.07 gr(4), ie(1), it(4) 

.07-.075 es(2), gr(2), pt(1) 
.075-above es(1), ie(1), it(3), pt(5) 

 

Table 6.16 Distribution of Relative Wages, EU-15 Regions, 2000 

Values of Relative Wages Country (number of regions within country) 
1.4-1.3 be(1), fr(1), se(1), uk(1) 
1.3-1.2 at(1), be(3), nl(1) 
1.2-1.1 be(1), de(5), nl(7) 
1.1-1.0 at(1), be(5), de(5), fr(2), nl(4), se(7), uk(2) 
1.0-.9 at(6), be(1), fi(2), fr(13), ie(1), it(5), uk(8) 
.9-.8 at(1), de(2), es(2), fi(3), fr(6), ie(1), it(11), uk(2) 
.8-.7 de(3), es(3), fi(1), it(3) 
.7-.6 es(5), gr(1) 
.6-.5 es(7), gr(12), pt(1) 
.5-below es(1), pt(6) 

 

                                                 
79 The ranges correspond to the year 2000.  
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The first simulations (Table 6.17) display the effects of reducing pay inequality 

while holding all other variables fixed.  The simulations yield estimated rates of 

unemployment by changing the projected values of Theil’s T statistic in 2014.  As 

mentioned, there are two ways to interpret the estimates given by the regional model.  

One is treating the error term80 as random and the other as structural.  The simulations 

report values for each interpretation.  

The effect of hypothetically reducing pay inequality within the Polish regions in 

2014 to levels81 comparable to the regions of Belgium, France, and Germany (.03-.02) in 

terms of rates of unemployment would be a reduction of approximately one half to one 

full percentage point across the Polish regions, as predicted by the model. 

 

Table 6.17 Simulating Reductions of Theil’s T Statistic  

  Reduce Theil’s T Statistic by 10 Percent 
pl41  0.048 0.043 0.039 0.035 0.031 0.028 0.026 0.023 0.021 0.019 0.017 
pl61  0.045 0.041 0.036 0.033 0.030 0.027 0.024 0.022 0.019 0.017 0.016 
pl62 0.059 0.053 0.048 0.043 0.039 0.035 0.031 0.028 0.025 0.023 0.021 
pl63 0.051 0.046 0.041 0.037 0.033 0.030 0.027 0.024 0.022 0.020 0.018 
pl34 0.044 0.040 0.036 0.032 0.029 0.026 0.023 0.021 0.019 0.017 0.015 TH

ei
l’s

 T
 

pl61 0.029 0.026 0.023 0.021 0.019 0.017 0.015 0.014 0.012 0.011 0.010 
pl41  13.6 13.4 13.3 13.2 13.1 13.0 12.9 12.8 12.7 12.6 12.6 
pl61  8.1 8.0 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.2 7.1 
pl62 14.2 14.0 13.8 13.7 13.5 13.4 13.3 13.2 13.1 13.0 12.9 
pl63 14.4 14.2 14.1 13.9 13.8 13.7 13.6 13.5 13.4 13.3 13.3 
pl34 13.7 13.5 13.4 13.3 13.2 13.1 13.0 12.9 12.8 12.8 12.7 

U
n.

 

pl61 13.5 13.4 13.3 13.2 13.1 13.1 13.0 13.0 12.9 12.9 12.8 
pl41  9.9 9.8 9.6 9.5 9.4 9.3 9.2 9.1 9.0 8.9 8.9 
pl61  8.7 8.6 8.5 8.3 8.2 8.1 8.0 8.0 7.9 7.8 7.8 
pl62 17.0 16.8 16.6 16.4 16.3 16.2 16.1 16.0 15.9 15.8 15.7 
pl63 13.4 13.3 13.1 13.0 12.9 12.7 12.6 12.6 12.5 12.4 12.3 
pl34 11.3 11.2 11.1 10.9 10.8 10.7 10.7 10.6 10.5 10.4 10.4 A

dj
. U

n.
 

pl61 14.1 14.0 13.9 13.8 13.8 13.7 13.7 13.6 13.6 13.5 13.5 

 

The second simulation displays the results of increasing relative wages on rates of 

unemployment.  The estimates are, as previously mentioned, obtained with the regional 

                                                 
80 The error term is obtained by the ex-post validation test in Table 6.11. 
81 The values are based on the year 2000. 
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unemployment model, holding all other variables fixed.  The estimates consider both 

interpretations regarding the error term and report a value for each interpretation.  

 

Table 6.18 Simulating Increases in Relative Wages  

  Increase Relative Wage by 15 Percent 
pl41  0.209 0.240 0.276 0.318 0.366 0.420 0.483 0.556 0.639 0.735 0.846 
pl61  0.200 0.230 0.265 0.304 0.350 0.402 0.463 0.532 0.612 0.704 0.809 
pl62 0.130 0.150 0.172 0.198 0.227 0.261 0.301 0.346 0.398 0.457 0.526 
pl63 0.215 0.247 0.284 0.327 0.376 0.432 0.497 0.572 0.658 0.756 0.870 
pl34 0.190 0.219 0.251 0.289 0.332 0.382 0.439 0.505 0.581 0.668 0.769 R

el
. W

ag
e 

pl61 0.209 0.240 0.276 0.318 0.366 0.420 0.483 0.556 0.639 0.735 0.846 
pl41  13.6 13.4 13.2 13.0 12.7 12.4 12.1 11.6 11.2 10.6 10.0 
pl61  8.1 7.9 7.7 7.5 7.3 7.0 6.6 6.2 5.8 5.3 4.7 
pl62 14.2 14.1 14.0 13.8 13.7 13.5 13.2 13.0 12.7 12.4 12.0 
pl63 14.4 14.2 14.0 13.7 13.5 13.1 12.8 12.4 11.9 11.3 10.7 
pl34 13.7 13.5 13.3 13.1 12.9 12.6 12.2 11.9 11.4 11.0 10.4 

U
n.

 

pl61 13.5 13.3 13.1 12.8 12.6 12.3 11.9 11.5 11.0 10.5 9.9 
pl41  9.9 9.7 9.5 9.3 9.0 8.7 8.4 8.0 7.5 6.9 6.3 
pl61  8.7 8.6 8.4 8.2 7.9 7.6 7.3 6.9 6.4 5.9 5.3 
pl62 17.0 16.9 16.7 16.6 16.4 16.2 16.0 15.8 15.5 15.1 14.7 
pl63 13.4 13.3 13.0 12.8 12.5 12.2 11.8 11.4 10.9 10.4 9.7 
pl34 11.3 11.2 11.0 10.8 10.5 10.3 9.9 9.6 9.1 8.6 8.1 A

dj
. U

n.
 

pl61 14.1 13.9 13.7 13.5 13.2 12.9 12.6 12.1 11.7 11.1 10.5 

 

The effect of hypothetically increasing Polish average wages in 2014 relative to 

the standards of Spanish and Portuguese region (about 60-70 percent of the European 

average) in the year 2000 on rates of unemployment is a reduction of approximately 2-2.5 

full percentage points.   

A more realistic scenario is targeting both policy control variables 

simultaneously.  This situation is displayed in Tables 6.18, 6.19, and 6.20 for Pomorskie 

(pl63), Warminsko-Mazurskie (pl62), and Podlaskie (pl34), the three Polish regions with 

the highest estimated rate of unemployment in 2014.  The simulations for the remaining 

three regions yield similar results and are therefore not reported.  The estimated value 

reported in these tables is not adjusted for the error term, since the change in 

unemployment given by altering the value of the policy controls is the same under both 

interpretations (random and structural).  Under this scenario, if relative wages were 
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brought up to the Spanish and Portuguese standards in 2014 (60-70 percent), and 

inequality to similar levels of regions in Belgium, France and Germany (.03-.02), the rate 

of unemployment would be 3.2 to 4.1 full percentage points lower than the predicted 

value obtained in Section 6.4.   

 

Table 6.19 Simulating Relative Wage and Pay Inequality in Pomorskie (pl63) 

  Pay Inequality  
  0.051 0.046 0.041 0.037 0.033 0.030 0.027 0.024 0.022 0.020 0.018 

0.215 14.4 14.2 14.1 13.9 13.8 13.7 13.6 13.5 13.4 13.3 13.3 
0.247 14.2 14.0 13.9 13.7 13.6 13.5 13.4 13.3 13.2 13.2 13.1 
0.284 14.0 13.8 13.7 13.5 13.4 13.3 13.2 13.1 13.0 12.9 12.9 
0.327 13.7 13.6 13.4 13.3 13.2 13.0 12.9 12.9 12.8 12.7 12.6 
0.376 13.5 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 12.4 12.4 
0.432 13.1 13.0 12.8 12.7 12.6 12.4 12.3 12.3 12.2 12.1 12.0 
0.497 12.8 12.6 12.5 12.3 12.2 12.1 12.0 11.9 11.8 11.7 11.7 
0.572 12.4 12.2 12.0 11.9 11.8 11.7 11.6 11.5 11.4 11.3 11.2 
0.658 11.9 11.7 11.5 11.4 11.3 11.2 11.1 11.0 10.9 10.8 10.8 
0.756 11.3 11.1 11.0 10.8 10.7 10.6 10.5 10.4 10.3 10.3 10.2 
0.870 10.7 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.6 
1.000 9.9 9.8 9.6 9.5 9.3 9.2 9.1 9.0 9.0 8.9 8.8 

R
el

at
iv

e 
W

ag
e 

1.150 9.1 8.9 8.8 8.6 8.5 8.4 8.3 8.2 8.1 8.0 8.0 

 

For Warminsko-Mazurskie (pl62) they would by 3.8 to 4.4 percentage points 

lower and for Podlaskie (pl34) 2.7 to 3.5 percentage points.  The simulated values for the 

latter two regions are provided in the appendix (Tables A.6.2 and A.6.3 respectively).  

The reductions given by the simulations are significant in magnitude.  The 

ongoing discussions about implementing appropriate regional policies that facilitate the 

process of economic integration for new members center on the Structural Funds.  These 

funds have already been assisting Spain, Portugal, Greece, and Ireland with their 

integration.  Regions with per capita incomes below 70 percent of Europe’s, are eligible 

to receive the funds.  When given, the funds subsidize a fraction of projects that are 

negotiated by the regional authorities and private bidders.  Studies measuring the effects 

of the Structural Funds are mixed, yet average wages in Spain and Portugal and Greece 

are around the same levels (60-70 percent of the European average) as when these 
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countries joined the union; their unemployment rates are a bit lower but far from 

European standards.   

The results obtained from the simulations and the regional model of 

unemployment suggest utilizing European resources in different ways.  Specifically, 

resources should be devoted to increasing the low relative wages to approach European 

standards, while compressing the wage structure within regions.  Such policies82 were 

successfully applied in the Scandinavian countries back in the 60’s.  The results speak for 

themselves.  There is no reason why these policies cannot be applied to the regions of the 

new member states.  If the regional model of unemployment is correct, these policies will 

outperform those currently in place. 

 

6.6 CONCLUSIONS 

This chapter forecasts rates of unemployment for 2010 and 2014 for five Polish 

regions using the regional model of unemployment developed in Section 4.4.  A 

procedure matches a matrix of regional characteristics from five Polish regions to regions 

from Spain when it joined the EC in 1986.  The observed changes – in the matched 

regions from Spain during their transitioning period – are applied to the values of the 

independent variable (used in the regional model) from their corresponding Polish 

matches.  The projected values, along with the coefficients of the regional model, yield 

the forecasted rates of unemployment for 2010 and 2014.   The forecasted values place 

the rate of unemployment in four regions around 14 percent when treating the error term 

of the regional model as random for each region.  When the error term in each region is 

treated as a structural phenomenon, the unemployment rate in one region reaches 17 

percent in 2014.  These estimated figures are not very promising.   
                                                 
82 These policies were knows as solidaristic policies. 



 

 167

Policy solutions for reaching levels below those predicted include increasing the 

relative wages of the regions while decreasing pay differentials within the regions.  If the 

policies were successfully implemented and relative wages were to increase to Spanish 

and Portuguese standards of 2000, and wage inequality were to decrease to the levels 

similar to regions in Belgium, France, and Germany for 2000, rates of unemployment in 

2014 would be approximately three to four full percentage points lower.  
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Chapter 7.  The Spanish Enigma 

7.1 INTRODUCTION 

This chapter studies the problem of unemployment in Spain and its remarkable 

fluctuating trend during the past 30 years.  The unemployment rate of Spain, after 

transiting to a democracy in 1978, has been consistently higher than the average 

unemployment rate of Europe.  The trend experienced two significant upward and 

downward movements (depicted in Figure 7.1).  The case study of Spain has drawn the 

attention of a variety of researchers attempting to explain the higher rates and wild 

fluctuations.  The majority of studies focus on the Spanish national labor market, its 

institutions, and the interaction between shocks and labor market institutions.  The 

general conclusion, in line with general conclusions of the labor market flexibility 

hypothesis, is to increase flexibility in Spanish labor markets.  Section 2.5 documents the 

lack of empirical robustness in the hypothesis and the failure to address a series of 

questions; in the case of Spain, it equally fails to address the discomforting evidence in 

Section 7.2 and to convincingly explain movements in Spanish unemployment.  More 

importantly, equilibrium-based models of unemployment used by the labor market 

flexibility hypothesis naturally fail to explain a phenomenon in Spain that clearly displays 

no signs of equilibrium. 

The approach in this chapter departs from a framework of studying the problem of 

unemployment and its evolution over time through the lens of the labor market flexibility 

hypothesis and its fixation with reforming labor market institutions at the national level.   

In line with the general spirit of the dissertation, the analysis explores other factors 

affecting the rate of unemployment stemming from regional and macroeconomic levels, 

in addition to those at the national level.  It emphasizes the inclusion of all three factors 
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into the analysis.  The results from the regional model of unemployment (developed in 

Section 4.4) applicable to Spain are the point of departure in this chapter.  These results 

find a 5.2 percentage point higher level of unemployment in Spain (relative to France83) 

than otherwise predicted by the model after accounting for regional and European-wide 

forces.  The chapter explores other factors, exogenous to the regional model, causing the 

higher and, more importantly, the fluctuating trend of unemployment.  An unexplored 

mechanism for the case of Spain with the potential of causing disruptions in the economy 

is currency devaluation.  This hypothesis has been developed by Yotopoulos (1999) and 

has the ability to generate non-linearities in economic variables such as the rate of 

unemployment.   

 

7.1 ECONOMIC AND HISTORICAL FACTS IN SPAIN  

Spain suffered 43 coups d’état between 1814 and 1923, a civil war between 1936 

and 1939, followed by 36 years of dictatorship under General Franco.  After Franco’s 

death in 1975, a transition period towards democratization followed with the arrival of 

the constitution in 1978, paving the road for the first free general elections in almost 40 

years.  The first political party was a centrist party lead by Suarez until 1982.  The second 

party, a socialist party ruled for the next 13 years under Felipe Gonzalez.  During the 

socialist regime, Spain joined NATO on June 1982 and became member of the EC on 

January 1986.  Aznar’s right wing party won the elections in 1996 and became Spain’s 

third political party until the recent Madrid bombing in 2004, which gave power back to a 

leftist regime.  During Aznar’s term, Spain became a member of the EU by ratifying the 

Maastricht Treaty in 1993 and adopting the euro on January 1, 1999.  In short, Spain 
                                                 
83 Average wages in France fall are very close to the European average.  The average of total 
unemployment (from 1984-2000) across all European regions is 10.3 percent.  The average of total 
unemployment in France in the same period is 10.58 percent. 
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went from a dictatorship to a period of democratic transition into a full-fledged 

democracy where parties of all political stripes (center, left and right) have been in 

power.   

The rate of unemployment during this period has fluctuated wildly in both 

directions.  Figure 7.1 displays the trends; from 1974 to 1985, unemployment surged 18.8 

percentage points (from 2.6 to 21.4 percent), and from 1991 to 1994, it surged 7.7 

percentage points (from 16.4 to 24.1 percent).  On the other hand, from 1985 to 1990 it 

declined 5.2 percentage points (from 21.4 to 16.2 percent), and from 1994 to 2003, it 

declined 12.8 percentage points (from 24.10 to 11.3 percent).  

 

Figure 7.1 Unemployment Rate Spain, 1960-2003 
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Source: Eurostat and data provided by Nickell (Nickell uses OECD standardized rates that conform to the 
ILO definition). 
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During the period of consideration, the national rate of unemployment has 

fluctuated beyond ranges predicted by conventional economic models.84  It is important 

to account for the main political and macroeconomic events.  These can be disruptive 

forces, especially those occurring in Spain for the first time.  A new unexpected event can 

cause great havoc in the Spanish economy, such as Franco’s death in 1975, the 

ratification of the constitution in 1978, membership in the EU in 1986, being and EC 

member in the European-wide recession during 1992 to 1995, the ratification of the 

Maastricht Treaty in 1993, and meeting the convergence criteria set, by this treaty, from 

1993 to 1999 in order to become a member of the common currency block. 
 
 

7.2 LITERATURE REVIEW 

The OECD and its agenda of increasing flexibility in the labor markets across 

member countries developed the following assessment for Spain’s high unemployment 

figures: 

In assessing Spain’s poor labor market performance up to the mid-1990s, it is 

clear that strict employment protection legislation and its interaction with other 

labor market policies have been a central element (OECD (1996) Economic 

Surveys: Spain).   

A similar conclusion is reached by other studies emphasizing and promoting 

market-based solutions in line with labor market reforms.  Bentolila and Jimeno (2003) 

and Montuenga et al. (2003) argue the lack of flexibility in wages to respond to high 

unemployment is at the heart of the Spanish unemployment problem.  Plaza (1993) 

examines the Spanish unemployment rate from 1976 to 1985 and attributes three 
                                                 
84 Models of this kind are presented in Sections 2.4 and 2.5.  
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elements that generate unemployment: 1) factors related to the job search due to lack of 

perfect information and adjustment costs associated with retraining 2) inflexible wages 

due to minimum wages and union agreements resulting in a disequilibrium between 

supply and demand for labor, and 3) fluctuations in the aggregate demand for products in 

conjunction with inflexible wages contributing to unemployment (Plaza, 1993).  These 

explanations lead essentially to text-book neo-classical labor economics prescriptions for 

solving unemployment.   

Jeffery Franks (1994) argues that between 6 and 12 percentage points of Spanish 

unemployment can be attributed to workers who are voluntarily unemployed owing to 

generous unemployment benefits and to those reportedly unemployed (but really working 

in the underground economy).  With regards to labor market rigidities, the author argues 

that legal restrictions on hiring, firing, and employment mobility have created a labor 

market extremely unresponsive to fluctuations in the unemployment rate.  Franks’ 

argument relating unemployment benefits to unemployment is subverted by a study 

conducted by Cebrian (1996).  Cebrian analyzes the impact of unemployment insurance 

in the probability of exit from unemployment.  The author does not find any evidence in 

Spain and concludes that unemployment benefits do not exert a clear negative influence 

on job search. 

Bentolila and Jimeno (2003) replicate the framework proposed by Blanchard and 

Wolfers (2000) for the case of Spain.  Their conclusions are very similar to the original 

conclusions; they find that the interaction of shocks with exceptionally vulnerable labor 

institutions (unemployment protection, unemployment benefits and collective bargaining) 

have created the high rates of unemployment and the movements (Bentolila and Jimeno, 

2003).  This argument is undermined by the fact that Spain experienced shocks similar to 

those of other OECD countries (Bentolila and Jimeno, 2003).  Thus if Spain experienced 
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the same shocks as other OECD member countries, than it must be that the fluctuating 

trend in the Spanish rate of unemployment (not present in any other OECD member 

country) is caused by some specific characteristics in Spanish labor market institutions 

not present in other OECD labor market institutions.  Bentolila and Jimeno attempt to 

illustrate this point by arguing that peculiar types of protective institutions were 

established in the transition period from dictatorship to democracy and in the midst of a 

sharp recession.   A main shortcoming of this study is the use of Nickell’s data set as a 

representation of the protective peculiarities present in Spanish labor market institutions.  

The shortcomings of this data set for this purpose are highlighted in Section 2.61.   

This claim that indeed institutions in Spain are very different from other countries 

and are therefore the central element causing high rates and fluctuations in 

unemployment is strongly dismissed by Blanchard and Jimeno (1995).  This study 

examines the high unemployment rate of Spain using Portugal as a control case.  

Blanchard and Jimeno point to the striking similarities between both countries: both 

countries spent much of the 20th century governed by dictators; the dictatorships came to 

an end in the mid-1970’s; in the late 1970’s both countries were characterized by a social 

and wage explosion, and the 1980’s by a return to economic and political stability; and 

finally both countries joined the EC in 1986 (Blanchard and Jimeno, 1995, p. 212).  And 

despite the similarities, Spain has one of the highest unemployment rates in the union 

while Portugal has one of the lowest.  The authors continue their analysis by comparing a 

list of items between the countries that could explain the higher unemployment outcome 

in Spain.   

The first item is the validity of statistical methods to measure rates of 

unemployment.  The authors find that official unemployment numbers in both countries 

are based on large labor force surveys using identical questions to assess the status of 
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being unemployed (Blanchard and Jimeno, 1995, p. 213).  Furthermore, the authors find 

no evidence that the lower rates of unemployment in Portugal are disguised in either 

higher, self, or part-time employment, or a lower participation rate (Blanchard and 

Jimeno, 1995, p. 214).  Concerning the cash economy, Blanchard and Jimeno conclude85 

that the underground economy could decrease the rate of unemployment by 3.5 

percentage points at most (Blanchard and Jimeno, 1995, p. 214).   

The second item of comparison is fiscal policy.  Blanchard and Jimeno find again 

surprising similarities between the countries and conclude this item cannot explain the 

gap in unemployment rates. 

The third item is labor market institutions, the most relevant for the purposes of 

this chapter.  Blanchard and Jimeno compare three labor market institutions: collective 

bargaining, employment protection and unemployment benefits.  The authors find 

surprising similarities in all three institutions by contrasting their development over time, 

and by comparing their measures reported by the OECD.  The only important difference 

found by the authors occurs in the rules of unemployment benefit eligibility.  Workers in 

Spain are eligible if they have worked six months out of the previous four years (one year 

out of the last previous four from 1992 onwards), and in Portugal they are eligible if they 

have worked 1.5 years out of the last previous two years (Blanchard and Jimeno, 1995, p. 

216).  Blanchard and Jimeno recognize the difference in eligibility rules will have 

difficultly explaining the 15 percent difference in unemployment rates (when the paper 

was written), and moreover they conclude that the approaches taken so far (including 

those focusing on the flexibility argument) are still a long way from explaining 

movements in structural unemployment rates across countries and time, and humility is in 

order for the case of Spain (Blanchard and Jimeno, 1995, p. 217). 
                                                 
85 The authors base their conclusion on a survey measuring unreported activity in Spain in 1985.  The 
specific reference of the survey is not given in the paper. 
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In my opinion, this study provides a very strong argument against the labor 

market flexibility hypothesis as a plausible explanation for the Spanish unemployment 

enigma.  Nevertheless, the economics profession continues to center its studies on labor 

market institutions and their lack of flexibility (Bentolila and Jimeno, 1998; Bover et al., 

2000; Montuenga et al., 2003; Bentolila and Jimeno, 2002).  All these contemporary 

studies reach similar conclusions: Spanish labor market institutions are the heart of the 

unemployment problem and therefore need to be reformed. 
 

7.3 ANALYSIS 

The coefficient in the country dummy in Spanish regions in the regional model of 

unemployment is 5.22 percent at a statistically significant level.  This means there is a 

country effect pushing unemployment 5.22 percentage points higher relative to the 

unemployment rates in France after regional forces and continental-wide forces have 

been accounted for.   

The first step in the analysis investigates for national factors that are accounting 

for the additional five percentage points in Spain as measured by the regional model.  The 

analysis does not examine the national labor market as the mechanism for causing the 

higher rates for two reasons.  First, supply and demand forces have already been 

accounted for by the coefficients in the regional model of unemployment.  Second, the 

Spanish national labor markets do not differ significantly from national labor markets of 

other OECD neighbor countries.  Even though Bentolila and Dolado (1994) and Bentolila 

and Jimeno (2003) attempt to document the opposite case, their argument is strongly 

undermined by Blanchard and Jimeno (1995), as documented in the last section.  The 

only important difference in Spanish labor markets occurs in the rules of unemployment 

benefit eligibility, which can dubiously account for the 5.2 percentage point difference.  
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The second step in the analysis searches for factors affecting the fluctuations in 

unemployment.  

Studies estimating the size of the Spanish cash economy are carried by Blanchard 

and Jimeno (1995), Muro et al.(1988), and Dell’ Anno and Schneider (2003).   

Dell’ Anno and Schneider (2003) estimate the size of the underground economy 

(in percentage of GDP) for 21 OECD countries with statistical techniques.86  The largest 

cash economy for 2002/2003 is in Greece with 28.3 percent of GDP, followed by Italy 

with 26.2 percent and Portugal and Spain with 22.3 percent out of the of the 21 countries 

in the sample countries.  The rankings are similar for the previous years.   

Blanchard and Jimeno (1995), and Muro et al. (1988) investigate the statistical 

effect of the Spanish cash economy on rates of unemployment.  Both studies find that the 

underground economy could decrease the unemployment 3.5 percentage points at most.  

Thus, out of the 5.22 higher percentage point difference in Spain (relative to France) 

given by the model, 3.5 percentage points could (possibly) be due to the cash economy.   

An interesting observation in Dell’ Anno and Schneider (2003) is the fact that 

peripheral countries of Italy, Greece and Portugal have similar levels as Spain.  Yet their 

country effects in the regional model of unemployment are not as high as in Spain.  One 

explanation already mentioned in Section 4.44 is migration, in Portugal and to a lesser 

degree in Greece but absent in the Spanish case.  The case of Italy raises an interesting 

research question beyond the scope of this dissertation.   

The second Spanish feature of consideration at the national level is the enrollment 

of the youth in education.  In comparison with European standards, youth unemployment 

in Spain stood at 38.1 percent during 1983-2000, approximately 18 percentage points 

                                                 
86 The model approach is based on the statistical theory of latent variables called MIMIDC, developed by 
Zellner (1970), Jöreskog and Goldberger (1975).  Frey and Weck-Hanneman (1984) proposed to consider 
the size of the hidden economy as an unobservable variable. 
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higher than the European average of 20.287 over the same period.  In comparison with 

individual European countries, Spain tops the list with a six percentage points higher 

youth unemployment than the second highest country, namely Italy (Table 7.1).   

 

Table 7.1 Average Youth Unemployment Rate EU-15, 1983-00 

Country Youth Unemployment 
Spain 38.1 
Italy 31.9 
Finland 27.7 
Greece 25.6 
France 24.3 
Sweden 20.6 
Belgium 20.0 
United Kingdom 15.5 
Portugal 13.5 
Netherlands 10.1 
Germany 9.8 
Ireland 9.7 
Austria 6.4 

            Source: Eurostat 

The extremely high figures in Spain indicate that youth unemployment is at the 

heart of the overall unemployment problem, with levels far beyond those in other 

European countries.  The natural question is why. 

As already mentioned in Section 4.4, young workers are particularly averse to 

being labeled unproductive workers.  Thus, their elasticity of labor supply is lower than 

the overall elasticity.  This means youth will search longer for a job in the hope of finding 

one of the better jobs.  They would rather maintain their status of non-participants or 

unemployed than be labeled low-productive workers, since the latter situation makes the 

transition to higher pay harder relative to the former two.  The arrival of good (higher 

paid) jobs in the labor market will induce youth to enter the labor market in search of the 

higher paid jobs.  Thus, youth unemployment is particularly problematic in regions with 

high pay differentials, such as in regions of Spain.    

                                                 
87 This figure includes the data used by the regional model of unemployment.  Section 4.41 describes the 
coverage used in the model.  
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A policy for helping youth transition to the labor market in regions of high 

inequality is to employ them elsewhere, such as in higher education.  In addition, it will 

keep many youth out of the labor force, reducing their unemployment.  This means that 

in regions of high inequality, other things being equal, greater enrollment rates in higher 

education will lower youth unemployment.  

Table 7.2 shows enrollment rates in all six levels (given by the OSCED 199788 

classification) as a percentage of their corresponding age population for 14 European 

countries.  Unfortunately, data is only available from 1998 onwards under this 

classification scheme (the standardized classification for education statistics), thus a time 

series analysis measuring the relationship between enrollment rates and inequality is not 

possible for data limitations.   

 

Table 7.2 Share of Enrolled Students to Population, ESCED Level 1-6  

 15-24 years 26 years 28 years over 30 years 
 98 99 00 98 99 00 98 99 00 98 99 00 
Belgium   65.5 65.3  11.6 12.8  8.5 9.5  5.2 9.1 
Finland  63.9 66.4 67.5 25.6 27.9 28.6 16.6 18.6 19.6 8.1 5.8 10.3 
France  61.8 61.9 61.8 7 6.8 6.6 3.6 3.5 3.5 1.4 1.3 1.3 
Germany  61.7 62.4 62.8 15 15.1 15.2 10 9.6 9.6 2.9 2.9 3.2 
Sweden  61.5 63.9 64.5 24.9 27.7 27.2 19.6 22.3 21.5 8.4 9.3 16.1 
Netherlands  61.4 62.8 62.7 11.5 11.4 12.1 6.1 5 5.7 2.9 2.1 3.9 
Denmark  56.9 57 58.4 23.1 24.8 25.1 13.8 15 15.5 4.6 4.8 6.7 
Spain  55.7 55 56.3 10 10.8 10.8 6.2 6.1 6.2 2 1.9 3 
Ireland  54.6 54.2 54.3 13.3 3.6 5.5 2.3 2.6 3.9 1.1 1.9 1.9 
Greece  51.3 51.2 53.6 7.8 4 4.1 3.7 3.1 3.2 0 : 0.1 
Portugal  50.7 50.2 52.5 11.3 10.7 11.6 7.6 6.9 7.6 2.3 2.2 3.2 
Austria  49.9 51.3 50.9  13.9   9.4  3.3 3.9 5 
UK  47.8 52.7 53 12.6 18.4 18.3 11 15.6 15.7 6.2 8.9 18.2 
Italy  46.4 46.3 46.9 10.8 11 11.8 5.4 5.8 6.3 1.6 1.6 2.2 

 Source: Eurostat 

 

In the column corresponding to ages between 15-24 years, enrollment in Spain 

falls around the middle of the distribution with higher levels of enrolment than in Greece 

                                                 
88 UNESCO developed the ISCED (International Standard Classification of Education) as an instrument to 
compile and present comparable statistics of education both within countries and between them.  
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Portugal, Austria, the United Kingdom, and Italy.   The Scandinavian countries have the 

highest rates of enrollment, along with France and Germany.  In the 26-year-age-group 

column, Spain has the third lowest enrollment rate, only above Greece and France, and in 

the 28-year-and-above-30 year-column, enrollment in Spain falls around the middle of 

the distribution.   

Thus Spain seems to be around the middle of the European distribution in rates of 

enrollment with the exception of the 26-year-group.  This means that the extremely high 

rates of youth unemployment do not seem to be caused by particularly low levels of 

enrollment rates, although the figures in Table 7.3 indicate that Spain could further 

increase enrollment rates relative to other European policies.  This policy would reduce 

youth unemployment from its current level.  A remarkable trend observed in Table 7.3 is 

the high enrollment rate in low unemployment countries.  Perhaps this policy helps them 

to keep their economies closer to full unemployment. 

The next national factor also exogenous to the regional model is currency 

devaluations, a macroeconomic factor.  Yotopoulos (1999) presents logical arguments 

that currency devaluations produce a misallocation of resources in the country where 

devaluations occurs.  Unemployment can be interpreted as a by-product of misallocating 

resources in a national economy.  In a misallocation of resources, the youth will be the 

first to suffer the consequences, or equivalently become unemployed.  

An attractive feature of the hypothesis in Yotopolous (1999) for the case of Spain 

is that it can generate non-linearities through changes in speculative demand.  The 

evolution of unemployment in the past years has been non-linear. 
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7.4 YOTOPOULOS AND THE CASE OF SPAIN 

Yotopoulos (1999) establishes the mechanism under which currency devaluations 

bring instability to variables in the real economy in his hypothesis: through the 

substitution of soft currencies.  To date there are no studies investigating the effects of 

currency devaluations on variables from the real economy (such as unemployment) for 

the case of Spain.  Yet a priori, there is sufficient reason to pursue such an endeavor, 

since the Spanish peseta89 was a soft currency (experiencing consistent currency 

depreciations) before it was converted to the euro; and fluctuations in Spain’s 

unemployment can very well be a manifestation of a distorted economy.   

Yotopoulos (1999) argues that the mechanism of currency substation (from soft to 

hard currencies) yields an asymmetric demand for the hard currency.  In this case, 

asymmetric demand arises through the formation of expectations in the future value of 

the soft currency from entrepreneurs and firms (Yotopoulos, 1999).  This concept is an 

extension of Keynes’ (1936) speculative demand, which Keynes regarded as the main 

source of economic instability (Keynes, 1936).   

In the world of Yotopoulos, the peseta is considered a soft currency and, for 

simplicity of the argument, the deutsche mark a hard currency.  A series of devaluations 

in the Spanish peseta will cause an asymmetric demand from the soft to the hard 

currency.  Investors, and firms operating their businesses with pesetas will demand 

deutsche marks, a demand not reciprocated by German investors or firms operating in 

Germany.  Speculators in the exchange markets will also demand the hard currency as 

they try to reap a capital gain (by selling short) through the devaluation of the soft 

currency.  Thus substitution of the currency occurs as a protective mechanism for 

                                                 
89 The status of a soft currency in Spain lasted until the peseta was converted into the euro on January 1, 
1999. 
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hedging against a possible devaluation of the peseta for the investor and for the firms, and 

as a means of reaping profit for the speculator.  

Yotopoulos (1999) argues that countries using soft currencies will systematically 

misallocate their resources90 through the asymmetry of currency demand.  The end result 

of resource misallocation is unfortunately unemployment.  The importance of this 

hypothesis for the present chapter is the link between the formation of expectations and 

resource misallocation (unemployment).  Instability in the formation of expectations (or 

Keynes’ concept of precautionary demand) can very well produce the fluctuations in the 

observed Spanish unemployment rate.  An expectation of future currency devaluation can 

trigger the misallocation of resources with the result of creating unemployment.  On the 

other hand, stabilization in the currency creates favorable future profit expectations, 

increasing investment by firms and aggregate demand.  This reduces the unemployment 

rate.91  As mentioned, this psychological phenomena is very unstable and can change 

either way very abruptly. 

There are two declining periods in the Spanish unemployment rate.  The first 

occurred from 1985 to 1990, and the second from 1991 to 1994 (see Table 7.1).  

Coincidently, Spain joined the EC in 1986 and signed the Maastricht Treaty in 1992, one 

year after unemployment started to decline in each event.  It could very well be the case 

that one year prior to each event, favorable expectations about the Spanish currency were 

formed, inducing firms to invest, which eventually reduced unemployment.  On the other 

hand, if the Yotopoulos hypothesis is the mechanism generating the fluctuations in 

                                                 
90 Soft currency counties will shift away resources from non-tradable goods to tradable goods since they 
cannot service foreign debt from the proceeds of producing non-tradable goods.  Hard currency countries 
on the other hand can service the debt with both goods.  Thus in soft currency countries the production 
becomes excessively biased towards tradable goods despite the fact that relative productivities of the 
bundle of resources have remained unchanged (Yotopoulos, 1999). 
91 The negative relationship between aggregate demand and unemployment are straight-forward.  The 
regional model provides evidence of this relationship. 
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Spanish unemployment, the increasing periods must also be triggered by unfavorable 

future profit expectation with the arrival of possible currency devaluations.  

 

Figure 7.4 Spanish Peseta (Exchange Rate) and Unemployment, 1970–98  
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As depicted in Figure 7.4, both periods of surging unemployment (1974-1985 and 

1991-1994) are accompanied by devaluations in the peseta.  During the late 1970s, 

unemployment started an upward trend after Franco’s death in 1975 as a result of the 

political instability during the transitioning period.  The initial increase was magnified by 

the largest devaluation in the Spanish peseta, which lasted until 1984.  The entry into the 

EC (1986) stabilized speculative demand for the currency (this could very well have 

occured a year prior to entry) as investors and firms formed favorable future expectations 

through the perceived economic benefits of joining the EC (such as benefiting from the 
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common European trade block).  The change in future expectations triggered investments 

and created jobs until 1992, the year the peseta was devalued by approximately 40 

percent.  This event changed the positive profit expectations into negative ones.  The 

devaluation of the peseta created an asymmetric demand to hold hard currency instead of 

pesetas, resulting in misallocation of resources.  Unemployment increased during this 

period until the Maastricht Treaty (ratified in 1994) brought back stability in the future of 

the peseta by Spain’s willingness to meet the convergence criteria in order to fulfill to 

meet the requirements of adopting the euro.  Ever since, unemployment has declined 

along with the stability of the currency.  The last upward trend in the exchange rate of the 

peseta (from 1995 onward) in Table 7.4 is an artifact of the convergence criteria.92   

The hypothesis proposed by Yotopoulos (1999) provides a credible explanation 

for the fluctuations in the Spanish unemployment rate.  Furthermore, the data fits the 

explanation remarkably well, providing evidence in support of this hypothesis for the 

case of Spain.   

The next section tests the robustness of the hypothesis, by searching for evidence 

of a relationship between currency devaluations and unemployment rates.  The countries 

of consideration are European countries with a history of currency devaluations (or with 

soft currencies).  These include Greece, Portugal, and Italy. 

 

7.41 The Yotopoulos Hypothesis in Greece, Portugal, and Italy 

Going through the main historical and political events within each country is 

beyond the range of this chapter.  Instead, this section looks for a relationship between 

fluctuations in exchange rates and rates of unemployment in each country.  
                                                 
92 The peseta to euro was fixed at 147 pesetas to one euro.  Even though the currency was devaluated by a 
small amount, unemployment declined, since investors knew the devaluation was carried out to align the 
currency in order to met the convergence. 
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The first graph (Figure 7.5) illustrates the relationship between fluctuations in the 

Greek drachma and unemployment from 1983 to 1997.   

 

Figure 7.5 Greek Drachma (Exchange Rate) and Unemployment, 1983–97 
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There is no relationship until the 1990s.  Although weak, there seems to be an 

upward trend in both a depreciation of the currency and rates of unemployment.   

The next graph shows the fluctuations between the Portuguese escudo and 

unemployment.  In the Portuguese case, the relationship is stronger.  During the first 

quarter of the 1980s, the escudo was devaluated, during the same time, unemployment 

surged.  In the mid 1980s, the escudo appreciated (with a small deflationary peak in 

1989) up to 1992; coincidently unemployment decreased during this period.  Both 

variables moved in the same direction again during 1993 to 1997.  However, at the end of 
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the 1990s the decreasing trend in unemployment does not have to be induced by an 

appreciation of the currency.  This latter trend, as in the Spanish case, is a product of the 

convergence criteria: although the escudo depreciated to meet the convergence criteria, 

its convergence to the euro on January 1, 1999 brought stability to speculative demand.  

The stability induced firms to invest, increasing aggregate demand.  This situation is 

depicted by the declining trend in unemployment during the late 1990s.  

 

Figure 7.6 Portuguese Escudo (Exchange Rate) and Unemployment, 83-97 
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Figure 7.7 displays the trend in the Italy lira and its unemployment rate.   For this 

country, the data provides striking evidence of the relationship predicted by the 

Yotopoulos (1999) hypothesis.  During the entire period, movements in the 

unemployment rate respond to movement in the exchange rate.   
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These cases provide further support for the Yotopoulos (1999) hypothesis.  The 

relationship between currency devaluations (appreciations) and declines (increases) in 

unemployment is very strong in the data in the Spanish and Italian case, and to a lesser 

extent in the Portuguese case.  In the case of Greece, the relationship is weak during the 

1990s, and not present in the 1980s.  By and large, the data in these examples fit the 

explanation remarkably well. 

  

Figure 7.7 Italian Lira (Exchange Rate) and Unemployment, 1983–97 
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7.4 CONCLUSIONS 

The purpose of this chapter is to explain a 5.2 higher unemployment rate (relative 

to France) yielded by the regional model of unemployment, after accounting for regional 

and continental-wide factors and the wild fluctuation in the Spanish rate of 
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unemployment.  While the bulk of the literature focuses on national labor market 

conditions, this chapter do not take this route based on the arguments presented in 

Section 7.2.  Instead it searches for other variables, not used in the regional model, that 

could explain the 5.2 percentage difference.   

The first variable of consideration is the cash economy; studies estimate the effect 

of the cash economy to be at most 3.5 percent.  However, the size of the cash economy in 

the peripheral countries of Portugal, Italy, and Greece gave similar estimates.  This means 

this variable is not the key variable in explaining Spain’s high fixed effect since the fixed 

effect for countries with the same estimates of the cash economy (Portugal, Italy, and 

Greece) is not as large as large as in Spain.  One reason might immigration in Portugal 

and to a lesser extent in Greece.  

The second variable is enrollment rates.  Again, enrollment rates in Spain are not 

very different from enrollment rates in these countries, although policies to increase 

enrollment rates in Spain will alleviate youth unemployment, a key problem in Spain.  

The third variable is currency devaluation using the logical arguments presented 

by Yotopolous (1999).  The logic given by Yotopoulos (1999) relates currency 

devaluations to a misallocation of resources.  This variable explains the fluctuating trend 

in Spanish unemployment remarkably well.  Although this hypothesis is also reflected in 

the data of Italy and Portugal, the devaluations and respective movements in 

unemployment are not as extenuated as they are in Spain.  This means the misallocation 

in resources has also been stronger in Spain, reflecting stronger movements in 

unemployment.  Under these circumstances, the workers that suffer most are the young 

with less experience, typically working in lower-ranking jobs.  They will be the first 

sacrificed in a period of bad economic performance resulting from the misallocation of 

resources.  This explains why Spain’s youth unemployment rates are particularly high, in 
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addition to providing a credible explanation for the 5.2 percentage point higher 

unemployment rate than predicted by the regional model. 
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CONCLUSIONS  

 

Chapter 8.  General Findings and Policy Recommendations 

This final chapter is composed of two sections.  The first summarizes the overall 

findings from all chapters.  The second proposes a series of policy recommendations, 

based on the overall findings, for reducing unemployment across the entire continent of 

Europe.   

 

8.1 GENERAL FINDINGS  

The first result finds evidence of a regional dimension for the study of European 

unemployment.  The literature addressing the problem of European unemployment is 

dominated by studies at the national level.  At the regional level, the existing literature 

typically focuses on a particular country.  Regional studies across a wide range of regions 

use non-parametric or semi-parametric techniques measuring the spatial dimension of 

regional unemployment across regions.  There are currently no studies building a general 

model of regional unemployment and testing the parameters across a wide range of 

regions.  The regional model developed in Chapter Four is the first of its kind.  It builds a 

theory at the regional level, applying mechanisms that have never been incorporated into 

such a context, such as pay inequality.  The econometric analysis finds empirical 

evidence supporting the relationship between inequality and unemployment, the former 

causing the latter.  This finding confirms the relevance of incorporating this variable for 

the study of unemployment.   
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The main results of the regional model are a positive relationship between 

inequality and unemployment, and a negative relationship between relative wage and 

unemployment, meaning regions should compress their wage structure and increase their 

relative wages if unemployment is to be reduced.  The labor market flexibility hypothesis 

implies quite the opposite.  It implies that, within Europe, countries with more inequality 

should have less unemployment, and countries with higher wage levels should have more 

unemployment, when in fact the opposite is true.   

After reviewing the econometric evidence and data used by the labor market 

flexibility hypothesis, Chapter Two addresses the lack of empirical evidence supporting 

this hypothesis, mainly because of the poor quality of the data used by this hypothesis to 

represent labor market institutions at the national level.  Categorical variables with very 

limited variation across time and observations simply are not a good representation for 

the institutional complexities they are trying to characterize within the various countries.   

The regional model acknowledges that national, along with continental-wide 

forces, and regional forces affect unemployment.  These are measured through the two-

way fixed effects in a panel model.  This alternative technique (for measuring national 

forces affecting unemployment) does not rely on low quality data for measuring national-

wide effects.  The model finds that national forces are significantly heterogeneous across 

European countries.  For the medium and larger countries of Belgium, Italy, the 

Netherlands, Finland, and Sweden and France, they are relatively unimportant.  For 

Germany and Spain, they contribute to higher unemployment.  The former may be due to 

the circumstances following the reunification, and the causes of the latter are driven by 

currency devaluations and to a lesser degree the underground cash economy (Chapter 

Seven).  For the UK, a medium-size country, the lower fixed effects are caused by the 

appreciation of the British pound and its credit institutions (Section 3.41).  The smaller 
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countries of Austria, Portugal, Ireland, Greece, and to a lesser extent, the Netherlands, on 

the other hand, display large negative fixed effects.  For Portugal and, less so Greece, the 

effects are possibly explained by migration, while for Austria and Ireland (Section 4.44), 

the effects are associated with centralized wage bargaining.  In both countries, average 

wages are lower in the tradable manufacturing sector (and the real estate sector for 

Austria), while average wages in all other sectors are systematically higher than in their 

respective larger countries of Germany and the UK.  

At the continental level, the model finds an increasing trend across all European 

regions from 1993 to the end of the decade.  This trend measures the employment penalty 

associated with the events of the Maastricht treaty (1992) and its implementation.  

Toward the end of the decade, the variation across all regions declines as a result of the 

fixing of exchange rates and the introduction of the euro in 1999.   

The inclusion of pay inequality into the model is only possible when data at the 

regional level is available.  Up to this date, data of this type does not exit. Chapter Two 

constructs this variable across 21493 European regions from payroll data as well as with 

European wide and country-wide measures of pay inequality.  Analysis of the trends in 

the hierarchical data set find a pattern of overall decline in pay inequality across regions 

and countries in Europe during 1995-2000.  The decline is mainly due to the rising 

negative position of the UK caused by the appreciation of the British pound, and a 

decline in the positive position of Germany.  In the construction of this European-wide 

measure, the analysis finds that regions in Germany and metropolitan regions (London, 

Île-de-France, Berlin, and Stockholm) are contributing to inequality from above, while 

most regions in the Czech Republic, Slovakia, Spain, Portugal, Ireland, England, and 

some regions of Italy and Greece are contributing to inequality from below the average.   
                                                 
93 The number of observations varies by year.  1998 is the year with the maximum number of observations 
available.  The number of observations available for the year totals 214. 
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The data on pay inequality, unemployment, and relative wages display a clear 

spatial pattern across pan-European regions.  Regions located in the center and northern 

countries of Germany, Belgium, Austria, Sweden, Denmark, Finland, and France are 

associated with low levels of pay inequality (within them), low unemployment, and high 

relative wages, while regions located in the peripheral countries of Spain, Portugal, Italy, 

and Greece are associated with high levels of pay inequality, high unemployment, and 

low relative wages.  The regional model conceptualizes this spatial pattern.  The 

exception in the pattern occurs in the UK and Ireland.  Regions from both countries 

experienced a strong improvement from 1995-2000.  The former, as mentioned, is due to 

the appreciation of the British pound, and the latter to a boom in its technological sector.   

The hypothesis of labor market flexibility argues that only flexibility in wages can 

bring growth in employment.  This hypothesis creates a tradeoff between employment 

growth and inequality.  The so-called “service sector trillema”, an extension of this 

hypothesis, states a tradeoff emerges between budget restraint, income inequality, and 

employment growth, where only two of the three items can occur simultaneously.  

Chapter Five finds no evidence supporting the “service sector trillema”.  Furthermore, it 

argues that the results obtained by the “trillema” are an artifact of aggregating the service 

industry into a single sector, when in fact this chapter finds that wages within the service 

sector are very heterogeneous as they fall across the entire range of the pay distribution.  

The most important source of employment expansion in Europe occurs in two service 

sectors94 within the service industry.  Wages within these sub-sectors fall around the 

middle of the pay distribution; thus their contribution to total inequality is relatively low.  

In fact employment growth in the service sector has reduced overall pay-inequality in 

                                                 
94 The two service sub-sectors are ‘real estate, renting and business activities’ and ‘wholesale and retail 
trade; repair of motor vehicles, motorcycles, and personal and household goods’. 
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Europe during 1995-2000, suggesting that the public sector is not the only sector that can 

reduce pay inequality in the overall economy as widely believed.  

Chapter Six does not find a particularly promising scenario for five Polish regions 

for 2014.  The estimated unemployment rates are around 13 to 15 percent for most 

regions.95  This scenario can be considerably improved with policies that target a 

conversion of Polish average wages to European standards, along with policies that 

compress the wage structure within the regions.  The chapter estimates the impact of 

these policies on unemployment would reduce the rate by three to four full percentage 

points in 2014. 

The general theme in all chapters has been to account for all three European 

geographic dimensions (regions, nations, and continent) in the analysis.  The labor 

market flexibility hypothesis fails to consider any factors beyond nation rigidities, when 

in fact the process of Europe integration occurs at all three levels where each level affects 

unemployment in a different way.  The next section discusses the policy applications of 

these results. 

 

8.2 POLICY RECOMMENDATIONS 

The European model has been integrating the economies of member countries 

since the Treaty of Rome initiated the project approximately 50 years ago.  The purpose 

of uniting the economies of member countries is to reach economic integration, or 

differently said, equalizing economic conditions and levels of development.  For this 

purpose the EU has integrated fiscal and monetary polices, abolished capital and labor 

mobility barriers, and established a variety of other policies for equalizing economic 
                                                 
95 These figures assume randomness in the error term of the regional model when it is tested in these five 
regions.  When the error term is treated as a structural effect, the forecasted unemployment rate ranges 
between 10 and 17 percent for most regions.  
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differentials between member countries.  It has federalized the tools for designing 

economic policy that traditionally belonged to member states.  At the same time, 

responsibility for social welfare polices has been left entirely to member states.  Member 

states do not have adequate tools to regulate their economies for financing their national 

welfare programs.  They depend entirely on a European-wide monetary and fiscal policy 

mix.  Under the current policy mix of targeting inflationary stability over growth, 

member states are pressured to cut back on their social welfare systems since they have 

no means to finance them.  The European-wide monetary and fiscal policy mix has failed 

to bring growth and full employment at the continental scale.  There are currently wide 

differentials between the social welfare systems of the various countries: those present in 

the central and northern European countries are far more generous than in the peripheral 

countries.  In addition, regions within this area have higher average wages and lower 

rates of unemployment.   

The first recommendation for reducing differentials between the countries and the 

regions of Europe is to integrate the national welfare systems.  Rich regions could absorb 

some the economic burden in the peripheral regions.  Although labor is mobile across the 

continent, workers from periphery regions have not relocated towards the wealthier 

regions.  Much literature points to cultural differences as the main force causing labor to 

be immobile.  However, many workers will not relocate to other regions due the 

differences in transfer systems between countries, and due to their unwillingness to lose 

their pension plans.  In a truly unified economy the transfer systems should also be 

integrated.  This would reduce the differentials between countries and regions, and help 

alleviate some of the burden in peripheral countries and regions.  

The second recommendation follows a simple observation.  Since some regions 

located in central and northern Europe have successfully combined the European social 
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welfare model with the pursuit of full employment, while other regions located on the 

periphery of Europe have not succeeded, why not copy the economic strategy used by the 

“successful” regions and implement them to the “non-successful” regions.  The richer 

regions exhibit lower levels of pay inequality and higher average wages.  The lower 

levels of inequality induce workers to stay in their current jobs, since there are no 

alternative wages in the labor market that will induce them to leave their jobs (at least to 

a much lesser extent than in the case of higher pay differentials).  Higher average wages 

generate more disposable income for the private sector and more resources for the public 

sector, strengthening social welfare transfers and mechanisms to subsidize employment.  

The overall effect is a reduction in unemployment.  

Policies for reducing pay inequality within regions include increasing the level of 

minimum wages.  Polices for increasing average wages of peripheral regions can be 

targeted in a variety of ways.  One possibility is to pursue full employment polices 

(instead of low inflationary policies) while further integrating Europe’s economy, as 

proposed in the earlier recommendation.  An alternative strategy is targeting conversion 

in average wages across the European regions.  The current cohesion policies do not 

pursue this goal; instead they target convergence in per-capita income levels.  Although 

per-capita income converged during 1995-2000, average wages of peripheral countries 

did not, and neither did their rates of unemployment.    

The final policy recommendation targets the high levels of youth unemployment 

in Europe.  A solution for reducing youth unemployment is to increase enrollment rates 

in higher education programs.  The state could further support the system of higher 

education by providing more resources than currently in place.  More capacity for 

enrollment would keep youth off the labor markets and perhaps even employ them within 

this system.   
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The results obtained in this dissertation provide an alternative solution to the labor 

market flexibility hypothesis.  Unemployment across Europe can be reduced without 

having to reform national labor markets.  The arguments are based on well-known 

theoretical models, and the econometric analysis finds strong empirical evidence 

supporting the theoretical claims.  It is hoped that the methodology of including all three 

geographical level in the analysis will motivate other researchers to take the same 

approach in their own research projects, since in my opinion it captures the realities of the 

European Union and its process of integration better than an approach that studies a 

single dimension.  It is also hoped that the strong empirical evidence found between 

inequality and unemployment will motivate other researchers to further explore this 

relationship in other settings.
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APPENDIX TABLES AND FIGURES 

Table A.3.1 Acronyms for European Regions and Countries 

acr.   Regions/Countries acr.   Regions acr.   Regions 

be Belgium  fr62  Midi-Pyrénées be35 Prov. Namur 

dk Denmark  fr63  Limousin  ukc1 Tees Valley and Durham 
de Germany  fr71  Rhône-Alpes ukc2 Northumberland, Tyne and Wear 
gr Greece  fr72  Auvergne  ukd1 Cumbria  
es Spain  fr81  Languedoc-Roussillon ukd2 Cheshire  
fr France  fr82  Provence-Alpes-Côte d'Azur ukd3 Greater Manchester 
ie Ireland  fr83  Corse ukd4 Lancashire  
it Italy  ie01  Border, Midlands and Western ukd5 Merseyside 
nl Netherlands  ie02  Southern and Eastern uke1 East Riding and N.L.*  
au Austria  itc1 Piemonte uke2 North Yorkshire  
pt Portugal  itc2 Valle d'Aosta/Vallée d'Aoste uke3 South Yorkshire  
fi Finland  itc3 Liguria  uke4 West Yorkshire  
se Sweden  itc4 Lombardia ukf1 Derbyshire and Nottinghamshire 
uk United Kingdom itd1 Prov. Autonoma Bolzano-Bozen ukf2 Leicestershire, R. and N.** 
cz Czech Republic itd2 Prov. Autonoma Trento ukf3 Lincolnshire  
sk Slovakia itd3 Veneto ukg1 Herefordshire, W. and W.*** 
ee Estonia itd4 Friuli-Venezia Giulia ukg2 Shropshire and Staffordshire 
lt Latvia itd5 Emilia-Romagna  ukg3 West Midlands  
li Lithuania it1 Toscana ukh1 East Anglia  
hu Hungary it2 Umbria  ukh2 Bedfordshire, Hertfordshire 
sl Slovenia it3 Marche  ukh3 Essex  
de1  Baden-Württemberg it4 Lazio uki1 Inner London 
de2  Bayern itf1 Abruzzo uki2 Outer London 
de3  Berlin itf2 Molise  ukj1 Berkshire, Bucks and Oxfordshire 
de4  Brandenburg itf3 Campania  ukj2 Surrey, East and West Sussex 
de5  Bremen itf4 Puglia  ukj3 Hampshire and Isle of Wight 
de6  Hamburg itf5 Basilicata  ukj4 Kent  
de7  Hessen itf6 Calabria  ukk1 Gloucestershire, W. and N.S.**** 
de8  Mecklenburg-Vorpommern itg1 Sicilia ukk2 Dorset and Somerset 
de9  Niedersachsen itg2 Sardegna ukk3 Cornwall and Isles of Scilly 
dea  Nordrhein-Westfalen nl11  Groningen  ukk4 Devon  
deb  Rheinland-Pfalz nl12  Friesland  ukl1 West Wales and The Valleys 
dec  Saarland nl13  Drenthe ukl2 East Wales  
ded  Sachsen nl21  Overijssel ukm1 North Eastern Scotland 
dee Sachsen-Anhalt nl22  Gelderland  ukm2 Eastern Scotland  
def  Schleswig-Holstein nl23  Flevoland ukm3 South Western Scotland 
deg  Thüringen nl31  Utrecht  ukm4 Highlands and Islands 
gr11  Anatoliki Makedonia, Thraki nl32  Noord-Holland ukn0 Northern Ireland  
gr12  Kentriki Makedonia nl33  Zuid-Holland cz01 Praha 
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gr13  Dytiki Makedonia nl34  Zeeland  cz02 Strední Cechy 
gr14  Thessalia nl41  Noord-Brabant cz03 Jihozápad 
gr21  Ipeiros nl42  Limburg (NL) cz04 Severozápad 
gr22  Ionia Nisia at11  Burgenland cz05 Severovýchod 
gr23  Dytiki Ellada at12  Niederösterreich cz06 Jihovýchod 
gr24  Sterea Ellada at13  Vienna  cz07 Strední Morava 
gr25  Peloponnisos at21  Kärnten cz08 Moravskoslezko 
gr3  Attiki at22 Steiermark hu1 Közép-Magyarország 
gr41  Voreio Aigaio at31 Oberösterreich hu21 Közép-Dunántúl 
gr42  Notio Aigaio at32 Salzburg  hu22 Nyugat-Dunántúl 
gr43  Kriti at33 Tirol  hu23 Dél-Dunántúl 
es11  Galicia  at34 Vorarlberg hu31 Észak-Magyarország 
es12  Principado de Asturias pt11  Norte hu32 Észak-Alföld 
es13  Cantabria pt12  Centro (PT) hu33 Dél-Alföld 
es21  Pais Vasco pt13 Lisboa e Vale do Tejo pl11 Lódzkie 
es22  Comunidad Foral de Navarra pt14  Alentejo pl12 Mazowieckie 
es23  La Rioja pt15 Algarve  pl21 Malopolskie 
es24  Aragón pt2  Açores (PT) pl22 Slaskie 
es3  Comunidad de Madrid pt3  Madeira (PT) pl31 Lubelskie 
es41  Castilla y León fi13  Itä-Suomi pl32 Podkarpackie 
es42  Castilla-la Mancha fi14  Väli-Suomi pl33 Swietokrzyskie 
es43  Extremadura fi15  Pohjois-Suomi pl34 Podlaskie 
es51  Cataluña fi16  Uusimaa (suuralue) pl41 Wielkopolskie 
es52  Comunidad Valenciana fi17  Etelä-Suomi pl42 Zachodniopomorskie 
es53  Illes Balears fi2  Åland pl43 Lubuskie 
es61  Andalucia se01 Stockholm  pl51 Dolnoslaskie 
es62 Murcia  se02 Östra Mellansverige pl52 Opolskie 
es7  Canarias (ES) se04 Sydsverige pl61 Kujawsko-Pomorskie 
fr1  Île de France se06 Norra Mellansverige pl62 Warminsko-Mazurskie 
fr21  Champagne-Ardenne se07 Mellersta Norrland pl63 Pomorskie 
fr22  Picardie se08 Övre Norrland sk01 Bratislavský 
fr23  Haute-Normandie se09 Småland med öarna sk02 Západné Slovensko 
fr24  Centre se0a Västsverige sk03 Stredné Slovensko 
fr25  Basse-Normandie be10 Région de Bruxelles sk04 Východné Slovensko 
fr26  Bourgogne  be21 Prov. Antwerpen bg11 Severozapaden 
fr3  Nord - Pas-de-Calais be22 Prov. Limburg (B) bg12 Severen tsentralen 
fr41  Lorraine  be23 Prov. Oost-Vlaanderen bg13 Severoiztochen 
fr42  Alsace  be24 Prov. Vlaams Brabant bg21 Yugozapaden 
fr43  Franche-Comté be25 Prov. West-Vlaanderen bg22 Yuzhen tsentralen 
fr51  Pays de la Loire be31 Prov. Brabant Wallon bg23 Yugoiztochen 

fr52  Bretagne  be32 Prov. Hainaut   
fr53  Poitou-Charentes be33 Prov. Liège   
fr61  Aquitaine  be34 Prov. Luxembourg (B)   
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Table A.3.2 Sectorization used to Calculate Regional Inequality 

Sectors by NACE-CLIO (1984-1994) Sectors by NACE (1995-2000) 
B06-Fuel and power products  A-Agriculture, hunting and forestry 
B13-Ferrous and non-ferrous ores and metals,r*** B-Fishing 
B15-Non-metallic minerals and mineral products C-Mining and quarrying 
B17-Chemical products D-Manufacturing 
B24-Metal products, machinery, equipment and^ E-Electricity, gas and water supply 
B28-Transport equipment F-Construction 
B36-Food, beverages, tobacco G-Wholesale and retail trade; repair of*  
B42-Textiles and clothing, leather and footwear H-Hotels and restaurants 
B47-Paper and printing products I-Transport, storage and communication 
B50-Products of various industries J-Financial intermediation 
B53-Building and construction K-Real estate, renting and business activities 
B58-Recovery, repair, trade, lodging and^^ L-Public administration and defence; ss** 
B60-Transport and communication services M-Education 
B69-Services of credit and insurance institutions N-Health and social work 
B74Other market services 0-Oth. Comm.., social, personal service act. 
B86Non-market services P-Private households with employed persons 

* motor vehicles, motorcycles and personal and household goods 
** compulsory social security 
*** other than radioactive 
^ electrical goods 
^^ catering services 
 

Table A.3.3 Within-Regions Between-Sectors Theil’s T Statistic, 1983-94 

Code Region/ Province 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

be1  Région Bruxelles 0.0353 0.0457 0.0377 0.0348 0.0440 0.0469 0.0467 0.0427 . . . . 
be21  Antwerpen 0.0358 0.0374 0.0398 0.0337 0.0345 0.0382 0.0388 0.0343 . . . . 
be22  Limburg (B) 0.0156 0.0168 0.0135 0.0166 0.0166 0.0209 0.0206 0.0286 . . . . 
be23  Oost-Vlaanderen 0.0303 0.0315 0.0307 0.0321 0.0374 0.0404 0.0407 0.0431 . . . . 
be24  Vlaams Brabant 0.0252 0.0264 0.0233 0.0234 0.0269 0.0325 0.0291 0.0308 . . . . 
be25  West-Vlaanderen 0.0198 0.0224 0.0240 0.0221 0.0233 0.0248 0.0212 0.0217 . . . . 
be31  Brabant Wallon 0.0204 0.0174 0.0157 0.0202 0.0188 0.0307 0.0284 0.0229 . . . . 
be32  Hainaut 0.0218 0.0163 0.0224 0.0231 0.0181 0.0190 0.0184 0.0204 . . . . 
be33  Liège 0.0136 0.0142 0.0139 0.0197 0.0138 0.0130 0.0132 0.0086 . . . . 
be34  Luxembourg (B) 0.0387 0.0436 0.0307 0.0250 0.0260 0.0405 0.0331 0.0253 . . . . 
be35  Namur 0.0148 0.0175 0.0174 0.0223 0.0229 0.0252 0.0200 0.0203 . . . . 
es11 Galicia 0.0203 0.0232 0.0327 0.0425 0.0416 0.0483 0.0428 0.0461 0.0432 0.0328 0.0350 0.0318 

es12  Principado de Asturias 0.0200 0.0188 0.0257 0.0313 0.0292 0.0326 0.0349 0.0351 0.0326 0.0297 0.0259 0.0348 

es13  Cantabria 0.0126 0.0148 0.0214 0.0288 0.0274 0.0330 0.0270 0.0291 0.0281 0.0170 0.0207 0.0252 

es21  Pais Vasco 0.0134 0.0134 0.0220 0.0277 0.0287 0.0364 0.0301 0.0316 0.0293 0.0250 0.0180 0.0159 

es22  Comunidad Foral de Navarra 0.0197 0.0215 0.0273 0.0288 0.0234 0.0254 0.0273 0.0269 0.0251 0.0163 0.0137 0.0145 

es23  La Rioja 0.0320 0.0357 0.0231 0.0313 0.0286 0.0376 0.0413 0.0376 0.0429 0.0444 0.0385 0.0325 

es24  Aragón 0.0239 0.0225 0.0224 0.0295 0.0282 0.0356 0.0301 0.0322 0.0333 0.0252 0.0312 0.0301 

es3  Comunidad de Madrid 0.0190 0.0173 0.0180 0.0264 0.0272 0.0372 0.0283 0.0292 0.0300 0.0219 0.0258 0.0223 

es41  Castilla y León 0.0191 0.0204 0.0267 0.0329 0.0305 0.0373 0.0305 0.0327 0.0333 0.0200 0.0248 0.0289 

es42  Castilla-la Mancha 0.0342 0.0357 0.0377 0.0454 0.0396 0.0529 0.0476 0.0507 0.0469 0.0467 0.0396 0.0343 

es43 Extremadura 0.0250 0.0310 0.0274 0.0339 0.0310 0.0428 0.0331 0.0323 0.0311 0.0227 0.0322 0.0289 

es51  Cataluña 0.0234 0.0239 0.0267 0.0341 0.0338 0.0432 0.0363 0.0371 0.0377 0.0258 0.0254 0.0267 
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es52  Comunidad Valenciana 0.0241 0.0251 0.0214 0.0283 0.0278 0.0347 0.0308 0.0325 0.0357 0.0268 0.0271 0.0295 

es53  Illes Balears 0.0238 0.0265 0.0340 0.0410 0.0449 0.0543 0.0485 0.0488 0.0500 0.0400 0.0560 0.0439 

es61 Andalucia 0.0152 0.0167 0.0217 0.0273 0.0254 0.0327 0.0285 0.0270 0.0286 0.0226 0.0245 0.0203 

es62 Murcia 0.0291 0.0278 0.0335 0.0377 0.0388 0.0481 0.0410 0.0419 0.0454 0.0334 0.0338 0.0360 

es63  Ceuta y Melilla (ES) 0.0125 0.0083 0.0358 0.0286 0.0413 0.0498 0.0375 0.0481 0.0498 0.0447 0.0525 0.0246 

es7  Canarias (ES) 0.0137 0.0167 0.0383 0.0458 0.0442 0.0529 0.0440 0.0450 0.0519 0.0339 0.0405 0.0458 

fr1 Île de France . . . . 0.0079 . 0.0065 0.0176 0.0082 0.0269 . . 
fr21  Champagne-Ardenne . . . . 0.0126 . 0.0219 0.0133 0.0095 0.0113 . . 
fr22  Picardie . . . . 0.0123 . 0.0203 0.0218 0.0073 0.0175 . . 
fr23  Haute-Normandie . . . . 0.0233 . 0.0175 0.0278 0.0165 0.0358 . . 
fr24  Centre . . . . 0.0130 . 0.0111 0.0210 0.0132 0.0283 . . 
fr25  Basse-Normandie . . . . 0.0239 . 0.0471 0.0143 0.0153 0.0164 . . 
fr26  Bourgogne . . . . 0.0065 . 0.0415 0.0327 0.0053 0.0293 . . 
fr3  Nord - Pas-de-Calais . . . . 0.0140 . 0.0096 0.0120 0.0074 0.0064 . . 

fr41  Lorraine . . . . 0.0133 . 0.0185 0.0107 0.0073 0.0072 . . 
fr42  Alsace . . . . 0.0129 . 0.0115 0.0096 0.0094 0.0101 . . 
fr43  Franche-Comté . . . . 0.0100 . 0.0688 0.0791 0.0089 0.0701 . . 
fr51  Pays de la Loire . . . . 0.0100 . 0.0239 0.0600 0.0120 0.0328 . . 
fr52  Bretagne . . . . 0.0060 . 0.0076 0.0338 0.0045 0.0255 . . 
fr53  Poitou-Charentes . . . . 0.0116 . 0.0967 0.0506 0.0093 0.0883 . . 
fr61  Aquitaine . . . . 0.0483 . 0.0752 0.0861 0.0497 0.0403 . . 
fr62  Midi-Pyrénées . . . . 0.0227 . 0.0322 0.0151 0.0143 0.0132 . . 
fr63  Limousin . . . . 0.0720 . 0.2066 0.1065 0.0263 0.0555 . . 
fr71  Rhône-Alpes . . . . 0.0093 . 0.0177 0.0148 0.0087 0.0066 . . 
fr72  Auvergne . . . . 0.0166 . 0.0755 0.0873 0.0150 0.0328 . . 
fr81  Languedoc-Roussillon . . . . 0.0647 . 0.0639 0.0338 0.0330 0.0301 . . 
fr82  Provence-Alpes-Côte d'Azur . . . . 0.0097 . 0.0147 0.0268 0.0129 0.0082 . . 
fr83  Corse . . . . 0.0758 . 0.0958 0.0317 0.0560 0.0427 . . 
it11  Piemonte 0.0242 0.0250 0.0259 0.0258 0.0253 0.0245 0.0243 0.0231 0.0242 0.0275 0.0254 0.0287 

it12  Valle d'Aosta 0.0327 0.0316 0.0363 0.0355 0.0360 0.0406 0.0449 0.0478 0.0509 0.0461 0.0422 0.0430 

it13  Liguria 0.0246 0.0223 0.0229 0.0244 0.0233 0.0241 0.0235 0.0245 0.0258 0.0291 0.0261 0.0278 

it2  Lombardia 0.0238 0.0217 0.0220 0.0224 0.0232 0.0226 0.0223 0.0217 0.0221 0.0264 0.0258 0.0269 

it31  Trentino-Alto Adige 0.0389 0.0384 0.0387 0.0392 0.0380 0.0359 0.0363 0.0336 0.0328 0.0359 0.0307 0.0339 

it32  Veneto 0.0279 0.0262 0.0268 0.0283 0.0286 0.0276 0.0266 0.0269 0.0264 0.0297 0.0250 0.0282 

it33  Friuli-Venezia Giulia 0.0302 0.0301 0.0304 0.0304 0.0288 0.0286 0.0293 0.0261 0.0252 0.0272 0.0313 0.0250 

it4  Emilia-Romagna 0.0307 0.0287 0.0282 0.0304 0.0306 0.0304 0.0291 0.0291 0.0284 0.0314 0.0306 0.0287 

it51  Toscana 0.0293 0.0275 0.0274 0.0285 0.0288 0.0285 0.0280 0.0277 0.0275 0.0314 0.0279 0.0298 

it52  Umbria 0.0306 0.0312 0.0338 0.0340 0.0344 0.0332 0.0328 0.0335 0.0354 0.0377 0.0378 0.0372 

it53  Marche 0.0310 0.0284 0.0295 0.0300 0.0314 0.0321 0.0324 0.0327 0.0305 0.0337 0.0419 0.0305 

it6  Lazio 0.0335 0.0315 0.0308 0.0307 0.0303 0.0298 0.0286 0.0276 0.0269 0.0305 0.0296 0.0319 

it71  Abruzzo 0.0436 0.0383 0.0378 0.0379 0.0396 0.0389 0.0375 0.0389 0.0405 0.0391 0.0369 0.0368 

it72  Molise 0.0389 0.0382 0.0384 0.0400 0.0420 0.0461 0.0450 0.0531 0.0535 0.0504 0.0622 0.0436 

it8  Campania 0.0488 0.0487 0.0432 0.0435 0.0436 0.0481 0.0482 0.0495 0.0524 0.0553 0.0550 0.0522 

it91  Puglia 0.0543 0.0479 0.0475 0.0503 0.0492 0.0480 0.0488 0.0526 0.0482 0.0505 0.0523 0.0476 

it92  Basilicata 0.0561 0.0546 0.0489 0.0509 0.0509 0.0502 0.0491 0.0522 0.0452 0.0500 0.0492 0.0471 

it93  Calabria 0.0646 0.0604 0.0581 0.0594 0.0609 0.0584 0.0585 0.0690 0.0670 0.0656 0.0684 0.0615 

ita  Sicilia 0.0628 0.0582 0.0584 0.0584 0.0600 0.0648 0.0634 0.0680 0.0645 0.0618 0.0575 0.0575 

itb  Sardegna 0.0364 0.0337 0.0328 0.0338 0.0365 0.0388 0.0359 0.0407 0.0382 0.0406 0.0448 0.0401 

lu  Luxembourg . . . 0.1554 0.0520 0.0471 0.0514 0.0484 . . . . 
nl11  Groningen . 0.0118 0.0105 0.0096 0.0082 0.0077 0.0090 0.0086 0.0092 0.0106 0.0088 . 
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nl12  Friesland . 0.0121 0.0119 0.0072 0.0067 0.0063 0.0059 0.0069 0.0066 0.0071 0.0090 . 
nl13  Drenthe . 0.0108 0.0095 0.0074 0.0090 0.0096 0.0102 0.0107 0.0111 0.0094 0.0108 . 
nl21  Overijssel . . . 0.0072 0.0057 0.0053 0.0058 0.0058 0.0065 0.0077 0.0068 . 
nl22  Gelderland . . . 0.0039 0.0042 0.0042 0.0046 0.0044 0.0045 0.0056 0.0049 . 
nl23  Flevoland . . . 0.0089 0.0056 0.0057 0.0067 0.0065 0.0061 0.0066 0.0097 . 
nl31  Utrecht . 0.0055 0.0045 0.0038 0.0071 0.0071 0.0069 0.0066 0.0068 0.0084 0.0081 . 
nl32  Noord-Holland . 0.0070 0.0071 0.0074 0.0094 0.0097 0.0101 0.0099 0.0103 0.0113 0.0122 . 
nl33  Zuid-Holland . 0.0080 0.0085 0.0080 0.0089 0.0094 0.0097 0.0099 0.0100 0.0116 0.0131 . 
nl34  Zeeland . 0.0149 0.0129 0.0120 0.0165 0.0160 0.0150 0.0165 0.0146 0.0159 0.0163 . 
nl41  Noord-Brabant . 0.0089 0.0076 0.0048 0.0066 0.0065 0.0067 0.0065 0.0063 0.0073 0.0073 . 
nl42  Limburg (NL) . 0.0109 0.0109 0.0059 0.0065 0.0067 0.0068 0.0074 0.0066 0.0078 0.0073 . 
pt11  Norte . . . 0.0387 0.0345 0.0405 0.0473 0.0532 0.0628 0.0650 0.0673 0.0683 

pt12  Centro (PT) . . . 0.0381 0.0380 0.0394 0.0444 0.0489 0.0504 0.0520 0.0606 0.0561 

pt13  Lisboa e Vale do Tejo . . . 0.0403 0.0572 0.0412 0.0481 0.0433 0.0426 0.0447 0.0466 0.0520 

pt14  Alentejo . . . 0.0485 0.0832 0.0454 0.0497 0.0585 0.0622 0.0696 0.0770 0.0704 

pt15  Algarve . . . 0.0351 0.0370 0.0331 0.0326 0.0600 0.0631 0.0621 0.0837 0.0719 

pt2  Açores (PT) . . . . . . . 0.0639 0.0680 0.0660 0.0844 0.0707 

pt3  Madeira (PT) . . . . . . . 0.0690 0.0673 0.0898 0.0889 0.0843 

ukc  North East . . . . . . . . . . . . 
ukd  North West . . . . . . . . . . . . 
uke  Yorkshire and The Humber 0.0268 0.0525 0.0600 0.0780 . . . . . . . . 
ukf East Midlands 0.0264 0.0334 0.0355 0.0526 . . . . . . . . 
ukg  West Midlands 0.0083 0.0296 0.0306 0.0475 . . . . . . . . 
ukh  Eastern . . . . . . . . . . . . 
uki  London . . . . . . . . . . . . 
ukj  South East . . . . . . . . . . . . 
ukk  South West 0.0214 0.0489 0.0593 0.0569 . . . . . . . . 
ukl  Wales 0.0354 0.0743 0.0943 0.1191 . . . . . . . . 

ukm  Scotland 0.0130 0.0443 0.0489 0.0663 . . . . . . . . 
ukn  Northern Ireland 0.0218 0.0457 0.0427 0.0472 . . . . . . . . 

Number of Observations 56 65 65 74 89 67 89 91 79 79 57 45 

 
 

Table A.3.4 Within-Regions Between-Sectors Theil’s T Statistic, 1995-00 

Code Region/ Province 1995 1996 1997 1998 1999 2000 
de1  Baden-Württemberg 0.0072 0.0067 0.0077 0.0079 0.0173 0.0185 
de2  Bayern 0.0064 0.0064 0.0073 0.0077 0.0178 0.0207 
de3  Berlin 0.0095 0.0109 0.0121 0.0138 0.0273 0.0283 
de4  Brandenburg 0.0081 0.0095 0.0096 0.0106 0.0190 0.0213 
de5  Bremen 0.0101 0.0095 0.0114 0.0121 0.0236 0.0233 
de6  Hamburg 0.0141 0.0143 0.0163 0.0172 0.0321 0.0337 
de7  Hessen 0.0097 0.0097 0.0102 0.0110 0.0192 0.0214 
de8  Mecklenburg-Vorpommern 0.0054 0.0072 0.0085 0.0094 0.0138 0.0163 
de9  Niedersachsen 0.0073 0.0077 0.0079 0.0087 0.0172 0.0192 
dea  Nordrhein-Westfalen 0.0091 0.0085 0.0091 0.0095 0.0184 0.0200 
deb  Rheinland-Pfalz 0.0074 0.0071 0.0079 0.0087 0.0184 0.0213 
dec  Saarland 0.0117 0.0136 0.0138 0.0128 0.0181 0.0211 
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ded  Sachsen 0.0059 0.0070 0.0079 0.0093 0.0135 0.0155 
dee Sachsen-Anhalt 0.0047 0.0062 0.0072 0.0078 0.0124 0.0132 
def  Schleswig-Holstein 0.0081 0.0086 0.0088 0.0087 0.0196 0.0193 
deg  Thüringen 0.0044 0.0050 0.0060 0.0068 0.0111 0.0121 
gr11  Anatoliki Makedonia, Thraki 0.0640 0.0511 0.0613 0.0672 0.0812 0.0709 
gr12  Kentriki Makedonia 0.0475 0.0426 0.0480 0.0488 0.0475 0.0497 
gr13  Dytiki Makedonia 0.0515 0.0455 0.0519 0.0550 0.0617 0.0581 
gr14  Thessalia 0.0601 0.0519 0.0637 0.0642 0.0742 0.0682 
gr21  Ipeiros 0.0609 0.0520 0.0550 0.0561 0.0554 0.0610 
gr22  Ionia Nisia 0.0583 0.0518 0.0544 0.0570 0.0797 0.0650 
gr23  Dytiki Ellada 0.0610 0.0570 0.0658 0.0666 0.0496 0.0668 
gr24  Sterea Ellada 0.0510 0.0439 0.0510 0.0554 0.0782 0.0599 
gr25  Peloponnisos 0.0634 0.0588 0.0657 0.0682 0.0325 0.0717 
gr3  Attiki 0.0491 0.0480 0.0464 0.0486 0.0605 0.0505 
gr41  Voreio Aigaio 0.0543 0.0478 0.0553 0.0548 0.0582 0.0563 
gr42  Notio Aigaio 0.0541 0.0426 0.0465 0.0509 0.0673 0.0498 
gr43  Kriti 0.0585 0.0547 0.0635 0.0639 0.0505 0.0691 
es11  Galicia 0.0612 0.0591 0.0585 0.0605 0.0579 . 
es12  Principado de Asturias 0.0472 0.0533 0.0596 0.0543 0.0522 . 
es13  Cantabria 0.0435 0.0362 0.0377 0.0361 0.0330 . 
es21  Pais Vasco 0.0362 0.0365 0.0388 0.0409 0.0373 . 
es22  Comunidad Foral de Navarra 0.0360 0.0306 0.0291 0.0266 0.0281 . 
es23  La Rioja 0.0362 0.0271 0.0279 0.0312 0.0265 . 
es24  Aragón 0.0408 0.0298 0.0333 0.0356 0.0317 . 
es3  Comunidad de Madrid 0.0429 0.0450 0.0435 0.0404 0.0420 . 
es41  Castilla y León 0.0464 0.0380 0.0397 0.0382 0.0354 . 
es42  Castilla-la Mancha 0.0501 0.0483 0.0500 0.0503 0.0435 . 
es43  Extremadura 0.0737 0.0657 0.0681 0.0668 0.0614 . 
es51  Cataluña 0.0412 0.0427 0.0396 0.0403 0.0385 . 
es52  Comunidad Valenciana 0.0551 0.0479 0.0462 0.0452 0.0466 . 
es53  Illes Balears 0.0619 0.0554 0.0545 0.0573 0.0574 . 
es61  Andalucia 0.0710 0.0759 0.0778 0.0780 0.0745 . 
es62 Murcia 0.0736 0.0711 0.0682 0.0677 0.0600 . 
es7  Canarias (ES) 0.0735 0.0756 0.0760 0.0751 0.0757 . 
fr1  Île de France 0.0299 0.0301 0.0348 0.0357 0.0390 0.0390 
fr21  Champagne-Ardenne 0.0142 0.0145 0.0173 0.0185 0.0193 0.0203 
fr22  Picardie 0.0154 0.0147 0.0166 0.0160 0.0154 0.0139 
fr23  Haute-Normandie 0.0196 0.0197 0.0226 0.0223 0.0251 0.0197 
fr24  Centre 0.0252 0.0250 0.0272 0.0257 0.0258 0.0232 
fr25  Basse-Normandie 0.0234 0.0275 0.0225 0.0197 0.0180 0.0215 
fr26  Bourgogne 0.0164 0.0166 0.0179 0.0176 0.0183 0.0168 
fr3  Nord - Pas-de-Calais 0.0175 0.0173 0.0198 0.0191 0.0204 0.0150 
fr41  Lorraine 0.0204 0.0216 0.0246 0.0230 0.0259 0.0206 
fr42  Alsace 0.0142 0.0166 0.0210 0.0239 0.0249 0.0227 
fr43  Franche-Comté 0.0123 0.0136 0.0159 0.0156 0.0167 0.0152 
fr51  Pays de la Loire 0.0201 0.0223 0.0199 0.0207 0.0203 0.0176 
fr52  Bretagne 0.0270 0.0274 0.0211 0.0175 0.0193 0.0180 
fr53  Poitou-Charentes 0.0271 0.0279 0.0227 0.0200 0.0228 0.0246 
fr61  Aquitaine 0.0330 0.0336 0.0244 0.0239 0.0227 0.0217 
fr62  Midi-Pyrénées 0.0249 0.0259 0.0258 0.0255 0.0273 0.0273 
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fr63  Limousin 0.0166 0.0147 0.0175 0.0184 0.0166 0.0176 
fr71  Rhône-Alpes 0.0204 0.0226 0.0265 0.0257 0.0274 0.0227 
fr72  Auvergne 0.0207 0.0234 0.0204 0.0205 0.0223 0.0219 
fr81  Languedoc-Roussillon 0.0178 0.0162 0.0205 0.0417 0.0170 0.0143 
fr82  Provence-Alpes-Côte d'Azur 0.0211 0.0244 0.0212 0.0204 0.0211 0.0201 
fr83  Corse 0.0318 0.0434 0.0369 0.0348 0.0373 0.0387 
ie01  Border, Midlands and Western 0.0390 0.0411 0.0445 0.0435 0.0394 0.0303 
ie02  Southern and Eastern 0.0347 0.0364 0.0328 0.0333 0.0315 0.0279 
itc1 Piemonte 0.0496 0.0527 0.0489 0.0461 0.0458 0.0444 
itc2 Valle d'Aosta/Vallée d'Aoste 0.0860 0.0994 0.1189 0.1083 0.0805 0.0576 
itc3 Liguria 0.0490 0.0546 0.0526 0.0558 0.0486 0.0452 
itc4 Lombardia 0.0418 0.0467 0.0454 0.0426 0.0389 0.0367 
itd1 Prov. Autonoma Bolzano-Bozen . . . . . . 
itd2 Prov. Autonoma Trento       
itd3 Veneto 0.0464 0.0493 0.0456 0.0455 0.0428 0.0425 
itd4 Friuli-Venezia Giulia 0.0352 0.0389 0.0379 0.0368 0.0365 0.0357 
itd5 Emilia-Romagna 0.0384 0.0403 0.0385 0.0372 0.0369 0.0365 
it1 Toscana 0.0541 0.0562 0.0545 0.0509 0.0493 0.0482 
it2 Umbria 0.0621 0.0691 0.0700 0.0710 0.0688 0.0700 
it3 Marche 0.0555 0.0597 0.0588 0.0560 0.0490 0.0492 
it4 Lazio 0.0621 0.0687 0.0677 0.0644 0.0629 0.0637 
itf1 Abruzzo 0.0578 0.0608 0.0620 0.0613 0.0621 0.0620 
itf2 Molise 0.0530 0.0608 0.0698 0.0629 0.0604 0.0580 
itf3 Campania 0.0729 0.0770 0.0751 0.0721 0.0688 0.0690 
itf4 Puglia 0.0638 0.0713 0.0728 0.0697 0.0657 0.0691 
itf5 Basilicata 0.0616 0.0692 0.0718 0.0667 0.0614 0.0619 
itf6 Calabria 0.0865 0.0956 0.1026 0.0982 0.0983 0.0988 
itg1 Sicilia 0.0796 0.0868 0.0833 0.0783 0.0747 0.0760 
itg2 Sardegna 0.0633 0.0729 0.0758 0.0730 0.0692 0.0663 
nl11  Groningen 0.0186 0.0200 0.0197 0.0187 0.0193 0.0179 
nl12  Friesland 0.0142 0.0151 0.0168 0.0178 0.0183 0.0173 
nl13  Drenthe 0.0148 0.0142 0.0146 0.0144 0.0146 0.0129 
nl21  Overijssel 0.0115 0.0111 0.0110 0.0109 0.0113 0.0113 
nl22  Gelderland 0.0103 0.0109 0.0104 0.0108 0.0111 0.0107 
nl23  Flevoland 0.0111 0.0095 0.0106 0.0094 0.0096 0.0097 
nl31  Utrecht 0.0096 0.0093 0.0111 0.0097 0.0107 0.0106 
nl32  Noord-Holland 0.0132 0.0140 0.0142 0.0151 0.0156 0.0157 
nl33  Zuid-Holland 0.0123 0.0128 0.0137 0.0133 0.0139 0.0137 
nl34  Zeeland 0.0169 0.0182 0.0168 0.0198 0.0201 0.0196 
nl41  Noord-Brabant 0.0096 0.0099 0.0105 0.0103 0.0110 0.0111 
nl42  Limburg (NL) 0.0122 0.0126 0.0127 0.0119 0.0122 0.0119 
at11  Burgenland 0.0339 0.0362 0.0473 0.0484 0.0488 0.0510 
at12  Niederösterreich 0.0307 0.0301 0.0303 0.0309 0.0284 0.0296 
at13  Vienna 0.0201 0.0207 0.0261 0.0226 0.0203 0.0202 
at21  Kärnten 0.0353 0.0403 0.0504 0.0503 0.0508 0.0496 
at22 Steiermark 0.0304 0.0304 0.0399 0.0422 0.0404 0.0377 
at31 Oberösterreich 0.0229 0.0232 0.0265 0.0243 0.0198 0.0165 
at32 Salzburg 0.0290 0.0329 0.0310 0.0267 0.0247 0.0287 
at33 Tirol 0.0291 0.0285 0.0308 0.0286 0.0332 0.0293 
at34 Vorarlberg 0.0331 0.0326 0.0330 0.0339 0.0243 0.0250 
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pt11  Norte 0.0701 0.0692 0.0722 0.0699 0.0683 0.0716 
pt12  Centro (PT) . . . . . . 
pt13 Lisboa e Vale do Tejo . . . . . . 
pt14  Alentejo . . . . . . 
pt15 Algarve 0.0896 0.0845 0.0846 0.0819 0.0860 0.0812 
pt2  Açores (PT) 0.0952 0.0931 0.1003 0.0933 0.1014 0.1045 
pt3  Madeira (PT) 0.0870 0.0837 0.0857 0.0796 0.0755 0.0699 
fi13  Itä-Suomi 0.0111 0.0118 0.0107 0.0108 0.0119 0.0185 
fi14  Väli-Suomi 0.0099 0.0115 0.0117 0.0122 0.0120 0.0206 
fi15  Pohjois-Suomi 0.0131 0.0153 0.0131 0.0149 0.0153 0.0249 
fi16  Uusimaa (suuralue) 0.0076 0.0077 0.0073 0.0088 0.0091 0.0104 
fi17  Etelä-Suomi 0.0094 0.0100 0.0108 0.0106 0.0111 0.0185 
fi2  Åland 0.0171 0.0155 0.0169 0.0138 0.0238 0.0484 
se01 Stockholm 0.0204 0.0199 0.0234 0.0260 0.0258 0.0238 
se02 Östra Mellansverige 0.0157 0.0130 0.0143 0.0154 0.0156 0.0176 
se04 Sydsverige 0.0123 0.0119 0.0122 0.0135 0.0139 0.0164 
se06 Norra Mellansverige 0.0152 0.0165 0.0148 0.0130 0.0168 0.0200 
se07 Mellersta Norrland 0.0140 0.0129 0.0168 0.0150 0.0161 0.0188 
se08 Övre Norrland 0.0139 0.0118 0.0132 0.0141 0.0132 0.0139 
se09 Småland med öarna 0.0099 0.0117 0.0111 0.0121 0.0119 0.0145 
se0a Västsverige 0.0129 0.0137 0.0140 0.0151 0.0154 0.0179 
be10 Région de Bruxelles 0.0292 0.0312 0.0295 0.0280 0.0273 0.0280 
be21 Prov. Antwerpen 0.0256 0.0289 0.0345 0.0312 0.0330 0.0310 
be22 Prov. Limburg (B) 0.0430 0.0453 0.0467 0.0479 0.0470 0.0440 
be23 Prov. Oost-Vlaanderen 0.0236 0.0258 0.0327 0.0275 0.0279 0.0284 
be24 Prov. Vlaams Brabant 0.0286 0.0325 0.0339 0.0264 0.0243 0.0232 
be25 Prov. West-Vlaanderen 0.0187 0.0207 0.0232 0.0291 0.0289 0.0213 
be31 Prov. Brabant Wallon 0.0306 0.0335 0.0398 0.0375 0.0386 0.0392 
be32 Prov. Hainaut 0.0239 0.0270 0.0304 0.0308 0.0320 0.0306 
be33 Prov. Liège 0.0278 0.0296 0.0350 0.0360 0.0371 0.0320 
be34 Prov. Luxembourg (B) 0.0278 0.0316 0.0343 0.0372 0.0294 0.0304 
be35 Prov. Namur 0.0256 0.0259 0.0290 0.0308 0.0338 0.0300 
ukc1 Tees Valley and Durham 0.0632 0.0573 0.0699 0.0688 0.0708 0.0632 
ukc2 Northumberland, Tyne and Wear 0.0573 0.0502 0.0548 0.0543 0.0615 0.0494 
ukd1 Cumbria 0.0912 0.0972 0.1017 0.1143 0.0852 0.1142 
ukd2 Cheshire 0.0770 0.0748 0.0634 0.0681 0.0686 0.0725 
ukd3 Greater Manchester 0.0485 0.0449 0.0404 0.0393 0.0359 0.0323 
ukd4 Lancashire 0.0566 0.0540 0.0633 0.0625 0.0640 0.0519 
ukd5 Merseyside 0.0575 0.0517 0.0463 0.0464 0.0471 0.0476 
uke1 East Riding and N.L.*  0.0700 0.0662 0.0713 0.0788 0.0742 0.0643 
uke2 North Yorkshire 0.0654 0.0599 0.0565 0.0590 0.0529 0.0491 
uke3 South Yorkshire 0.0616 0.0551 0.0573 0.0626 0.0523 0.0478 
uke4 West Yorkshire 0.0549 0.0509 0.0482 0.0458 0.0369 0.0344 
ukf1 Derbyshire and Nottinghamshire 0.0565 0.0447 0.0492 0.0510 0.0436 0.0462 
ukf2 Leicestershire, R. and N.** 0.0453 0.0376 0.0354 0.0347 0.0326 0.0359 
ukf3 Lincolnshire 0.0505 0.0434 0.0460 0.0573 0.0591 0.0601 
ukg1 Herefordshire, W. and W.*** 0.0413 0.0401 0.0325 0.0324 0.0346 0.0354 
ukg2 Shropshire and Staffordshire 0.0378 0.0335 0.0309 0.0350 0.0388 0.0355 
ukg3 West Midlands 0.0481 0.0457 0.0384 0.0432 0.0336 0.0309 
ukh1 East Anglia 0.0614 0.0512 0.0552 0.0612 0.0560 0.0544 
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ukh2 Bedfordshire, Hertfordshire 0.0630 0.0541 0.0461 0.0495 0.0357 0.0398 
ukh3 Essex 0.0784 0.0685 0.0601 0.0633 0.0570 0.0514 
uki1 Inner London 0.0327 0.0370 0.0407 0.0345 0.0311 0.0303 
uki2 Outer London 0.0634 0.0747 0.0784 0.0685 0.0673 0.0649 
ukj1 Berkshire, Bucks and Oxfordshire 0.0642 0.0385 0.0344 0.0338 0.0343 0.0305 
ukj2 Surrey, East and West Sussex 0.0643 0.0447 0.0436 0.0392 0.0367 0.0380 
ukj3 Hampshire and Isle of Wight 0.0761 0.0491 0.0473 0.0524 0.0541 0.0465 
ukj4 Kent 0.0717 0.0456 0.0566 0.0592 0.0629 0.0668 
ukk1 Gloucestershire, W. and N.S.**** 0.0859 0.0771 0.0712 0.0753 0.0682 0.0630 
ukk2 Dorset and Somerset 0.0731 0.0670 0.0687 0.0734 0.0673 0.0557 
ukk3 Cornwall and Isles of Scilly 0.0799 0.0679 0.0768 0.0780 0.0558 0.0574 
ukk4 Devon 0.0912 0.0858 0.0840 0.1076 0.0798 0.0917 
ukl1 West Wales and The Valleys 0.0615 0.0512 0.0635 0.0650 0.0570 0.0555 
ukl2 East Wales 0.0673 0.0593 0.0592 0.0666 0.0589 0.0505 
ukm1 North Eastern Scotland 0.1053 0.0705 0.0584 0.0453 0.0448 0.0422 
ukm2 Eastern Scotland 0.0652 0.0572 0.0521 0.0449 0.0416 0.0410 
ukm3 South Western Scotland 0.0701 0.0632 0.0626 0.0482 0.0365 0.0397 
ukm4 Highlands and Islands 0.0595 0.0530 0.0534 0.0554 0.0603 0.0754 
ukn0 Northern Ireland 0.0673 0.0603 0.0573 0.0583 0.0518 0.0438 
cz01 Praha 0.0517 0.0427 0.0544 0.0472 0.0589 0.0702 
cz02 Strední Cechy 0.0237 0.0266 0.0241 0.0167 0.0137 0.0153 
cz03 Jihozápad 0.0193 0.0224 0.0214 0.0171 0.0196 0.0285 
cz04 Severozápad 0.0366 0.0462 0.0347 0.0294 0.0274 0.0171 
cz05 Severovýchod 0.0160 0.0144 0.0126 0.0153 0.0157 0.0199 
cz06 Jihovýchod 0.0273 0.0245 0.0198 0.0163 0.0156 0.0142 
cz07 Strední Morava 0.0415 0.0292 0.0258 0.0274 0.0313 0.0224 
cz08 Moravskoslezko 0.0251 0.0186 0.0265 0.0298 0.0247 0.0300 
hu1 Közép-Magyarország . . . . . 0.0396 
hu21 Közép-Dunántúl . . . . . 0.0530 
hu22 Nyugat-Dunántúl . . . . . 0.0181 
hu23 Dél-Dunántúl . . . . . 0.0354 
hu31 Észak-Magyarország . . . . . 0.0197 
hu32 Észak-Alföld . . . . . 0.0159 
hu33 Dél-Alföld . . . . . 0.0215 
pl11 Lódzkie . . . 0.0744 0.0475 0.0769 
pl12 Mazowieckie . . . 0.0768 0.0376 0.0439 
pl21 Malopolskie . . . 0.0587 0.0371 0.0617 
pl22 Slaskie . . . 0.0610 0.0356 0.0690 
pl31 Lubelskie . . . 0.0763 0.0411 0.0670 
pl32 Podkarpackie . . . 0.0413 0.0276 0.0575 
pl33 Swietokrzyskie . . . 0.0565 0.0322 0.0665 
pl34 Podlaskie . . . 0.0731 0.0375 0.0624 
pl41 Wielkopolskie . . . 0.0534 0.0337 0.0504 
pl42 Zachodniopomorskie . . . 0.0554 0.0329 0.0691 
pl43 Lubuskie . . . 0.0507 0.0418 0.0750 
pl51 Dolnoslaskie . . . 0.0569 0.0332 0.0694 
pl52 Opolskie . . . 0.0676 0.0370 0.0667 
pl61 Kujawsko-Pomorskie . . . 0.0440 0.0260 0.0478 
pl62 Warminsko-Mazurskie . . . 0.0501 0.0306 0.0630 
pl63 Pomorskie . . . 0.0466 0.0282 0.0536 
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sk01 Bratislavský 0.1072 0.1111 0.0487 0.0581 0.0510 0.0928 
sk02 Západné Slovensko 0.0383 0.0406 0.0281 0.0229 0.0215 0.0315 
sk03 Stredné Slovensko 0.0521 0.0518 0.0390 0.0490 0.0440 0.0694 
sk04 Východné Slovensko 0.0533 0.0555 0.0435 0.0491 0.0416 0.0452 
bg11 Severozapaden . 0.1126 0.1102 0.1234 0.2690 0.1844 
bg12 Severen tsentralen . 0.0723 0.0554 0.0919 0.1068 0.1006 
bg13 Severoiztochen . 0.0937 0.0834 0.0762 0.0807 0.0984 
bg21 Yugozapaden . 0.1162 0.0997 0.1236 0.1635 0.1136 
bg22 Yuzhen tsentralen . 0.0929 0.0811 0.1058 0.1212 0.1089 
bg23 Yugoiztochen . 0.0762 0.0663 0.0932 0.1028 0.1077 
Number of Observations 193 197 198 214 207 197 
* North Lincolnshire  
**Rutland and Northants 
** *Worcestershire and Warks 
**** Wiltshire and North Somerset 

 

Table A.3.5 Regional Theil Elements, 1983-94 

Code Region 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

be1  Région Bruxelles* 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 . . . . 

be21  Antwerpen 0.004 0.003 0.003 0.003 0.003 0.004 0.002 0.002 . . . . 

be22  Limburg (B) 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.001 . . . . 

be23  Oost-Vlaanderen 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 . . . . 

be24  Vlaams Brabant 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.001 . . . . 

be25  West-Vlaanderen 0.001 0.000 0.000 0.001 0.000 0.001 0.000 0.000 . . . . 

be31  Brabant Wallon 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 . . . . 

be32  Hainaut 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 . . . . 

be33  Liège 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 . . . . 

be34  Luxembourg (B) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 . . . . 

be35  Namur 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 . . . . 

es11 Galicia -0.003 -0.003 -0.003 -0.003 -0.003 -0.004 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 

es12  Principado de Asturias -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 

es13  Cantabria -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 0.000 0.000 

es21  Pais Vasco -0.003 -0.002 -0.002 -0.001 -0.002 -0.001 -0.001 -0.001 -0.001 0.000 0.001 0.003 

es22  Cdad Foral de Navarra -0.001 -0.001 -0.001 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 

es23  La Rioja 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

es24  Aragón -0.002 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 

es3  Cdad de Madrid -0.007 -0.005 -0.004 -0.003 -0.005 -0.003 -0.003 -0.002 -0.002 0.000 0.001 0.003 

es41  Castilla y León -0.003 -0.002 -0.002 -0.002 -0.003 -0.002 -0.002 -0.002 -0.002 -0.001 -0.001 -0.001 

es42  Castilla-la Mancha -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.001 -0.001 -0.001 

es43 Extremadura -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

es51  Cataluña -0.010 -0.008 -0.007 -0.005 -0.008 -0.006 -0.005 -0.005 -0.004 -0.002 -0.001 0.000 

es52  Comunidad Valenciana -0.006 -0.005 -0.005 -0.005 -0.006 -0.006 -0.006 -0.005 -0.005 -0.004 -0.004 -0.004 

es53  Illes Balears -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 

es61 Andalucia -0.007 -0.006 -0.006 -0.006 -0.007 -0.007 -0.006 -0.006 -0.006 -0.004 -0.004 -0.003 

es62 Murcia -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
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es63  Ceuta y Melilla (ES) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

es7  Canarias (ES) -0.002 -0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

fr1 Île de France . . . . 0.029 . 0.024 0.015 0.021 0.015 . . 

fr21  Champagne-Ardenne . . . . 0.001 . 0.001 0.000 0.000 0.001 . . 

fr22  Picardie . . . . 0.001 . 0.000 0.000 0.000 0.000 . . 

fr23  Haute-Normandie . . . . 0.001 . 0.001 0.001 0.001 0.002 . . 

fr24  Centre . . . . 0.001 . 0.001 0.000 0.001 0.002 . . 

fr25  Basse-Normandie . . . . 0.000 . 0.000 0.000 0.000 0.000 . . 

fr26  Bourgogne . . . . 0.001 . 0.000 0.000 0.000 0.000 . . 

fr3  Nord - Pas-de-Calais . . . . 0.003 . 0.001 0.001 0.001 0.001 . . 

fr41  Lorraine . . . . 0.002 . 0.001 0.001 0.001 0.001 . . 

fr42  Alsace . . . . 0.001 . 0.001 0.001 0.001 0.001 . . 

fr43  Franche-Comté . . . . 0.001 . 0.000 0.000 0.000 0.000 . . 

fr51  Pays de la Loire . . . . 0.001 . 0.002 0.002 0.000 0.002 . . 

fr52  Bretagne . . . . 0.000 . 0.000 0.001 0.000 0.001 . . 

fr53  Poitou-Charentes . . . . 0.000 . 0.000 0.000 0.000 0.000 . . 

fr61  Aquitaine . . . . 0.002 . 0.001 0.000 0.001 0.001 . . 

fr62  Midi-Pyrénées . . . . 0.001 . 0.000 0.000 0.000 0.001 . . 

fr63  Limousin . . . . 0.000 . 0.000 0.000 0.000 0.000 . . 

fr71  Rhône-Alpes . . . . 0.005 . 0.007 0.004 0.003 0.004 . . 

fr72  Auvergne . . . . 0.000 . 0.000 -0.001 0.000 0.000 . . 

fr81  Languedoc-Roussillon . . . . 0.000 . 0.001 0.001 0.000 0.001 . . 

fr82  Prov.-Alpes-Côte* * . . . . 0.002 . 0.001 0.000 0.001 0.001 . . 

fr83  Corse . . . . 0.000 . 0.000 0.000 0.000 0.000 . . 

it11  Piemonte 0.006 0.004 0.004 0.007 0.004 0.007 0.005 0.006 0.006 0.004 0.004 0.008 

it12  Valle d'Aosta 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

it13  Liguria 0.003 0.002 0.002 0.003 0.002 0.003 0.002 0.003 0.003 0.002 0.002 0.004 

it2  Lombardia 0.017 0.013 0.012 0.019 0.011 0.020 0.014 0.016 0.017 0.013 0.013 0.023 

it31  Trentino-Alto Adige -0.001 -0.001 -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 

it32  Veneto 0.001 0.000 0.000 0.002 -0.001 0.001 0.000 0.002 0.002 0.000 0.000 0.003 

it33  Friuli-Venezia Giulia 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.002 

it4  Emilia-Romagna 0.003 0.002 0.002 0.004 0.002 0.004 0.003 0.004 0.004 0.003 0.003 0.007 

it51  Toscana 0.003 0.001 0.001 0.003 0.001 0.003 0.002 0.003 0.003 0.002 0.002 0.005 

it52  Umbria 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

it53  Marche 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 

it6  Lazio 0.009 0.007 0.006 0.010 0.006 0.012 0.009 0.012 0.012 0.010 0.010 0.019 

it71  Abruzzo -0.001 0.000 -0.001 0.000 -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

it72  Molise 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

it8  Campania -0.001 -0.002 -0.002 0.001 -0.001 0.001 0.000 0.001 0.001 0.000 -0.001 0.001 

it91  Puglia -0.003 -0.003 -0.003 -0.001 -0.002 -0.001 -0.002 -0.001 -0.001 -0.002 -0.002 -0.001 

it92  Basilicata 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

it93  Calabria -0.001 -0.001 -0.001 0.000 -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ita  Sicilia -0.002 -0.002 -0.002 0.000 -0.002 0.000 -0.001 0.001 0.000 -0.001 -0.002 0.001 

itb  Sardegna 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.001 
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lu  Luxembourg . . . 0.001 0.001 0.001 0.001 0.001 . . . . 

nl11  Groningen . 0.001 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.002 . 

nl12  Friesland . 0.002 0.001 0.002 0.001 0.001 0.001 0.000 0.000 0.000 0.002 . 

nl13  Drenthe . 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.001 . 

nl21  Overijssel . . . 0.003 0.002 0.003 0.001 0.001 0.001 0.001 0.003 . 

nl22  Gelderland . . . 0.005 0.004 0.004 0.002 0.001 0.001 0.001 0.005 . 

nl23  Flevoland . . . 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 . 

nl31  Utrecht . 0.003 0.003 0.004 0.003 0.003 0.001 0.001 0.001 0.001 0.004 . 

nl32  Noord-Holland . 0.011 0.009 0.011 0.008 0.009 0.004 0.004 0.003 0.003 0.010 . 

nl33  Zuid-Holland . 0.013 0.012 0.014 0.010 0.012 0.005 0.005 0.004 0.004 0.013 . 

nl34  Zeeland . 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.001 . 

nl41  Noord-Brabant . 0.006 0.005 0.007 0.005 0.007 0.003 0.002 0.002 0.002 0.007 . 

nl42  Limburg (NL) . 0.003 0.003 0.003 0.002 0.003 0.001 0.001 0.001 0.001 0.003 . 

pt11  Norte . . . -0.010 -0.009 -0.011 -0.010 -0.010 -0.011 -0.011 -0.013 -0.015 

pt12  Centro (PT) . . . -0.004 -0.004 -0.004 -0.004 -0.004 -0.005 -0.005 -0.005 -0.006 

pt13  Lisboa e Vale do Tejo . . . -0.011 -0.011 -0.013 -0.010 -0.011 -0.011 -0.011 -0.013 -0.014 

pt14  Alentejo . . . -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

pt15  Algarve . . . -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

pt2  Açores (PT) . . . . . . . 0.000 -0.001 -0.001 -0.001 -0.001 

pt3  Madeira (PT) . . . . . . . -0.001 -0.001 -0.001 -0.001 -0.001 

ukc  North East . . . . . . . . . . . . 

ukd  North West***             

uke  Yorkshire &  Humber 0.005 -0.003 -0.001 -0.002 . . . . . . . . 

ukf East Midlands 0.002 -0.003 -0.002 -0.003 . . . . . . . . 

ukg  West Midlands 0.001 -0.004 -0.003 -0.004 . . . . . . . . 

ukh  Eastern . . . . . . . . . . . . 

uki  London   . . . . . . . . . . . 

ukj  South East . . . . . . . . . . . . 

ukk  South West 0.003 -0.003 -0.002 -0.003 . . . . . . . . 

ukl  Wales 0.003 0.000 0.001 0.000 . . . . . . . . 

ukm  Scotland 0.004 -0.002 -0.001 -0.002 . . . . . . . . 

ukn  Northern Ireland 0.000 -0.001 -0.001 -0.001 . . . . . . . . 

 Total 56 65 65 74 89 67 89 91 79 79 57 45 
* capitale/Brussels hoofdstad gewest 
**d'Azur 
***(including Merseyside) 

 

Table A.3.6 Regional Theil Elements, 1995-00  

Code Region/ Province 1995 1996 1997 1998 1999 2000 

de1 Baden-Württemberg 0.01339 0.01171 0.00913 0.01056 0.00774 0.00739 
de2 Bayern 0.01253 0.01111 0.00859 0.01025 0.00673 0.00619 
de3 Berlin 0.00320 0.00283 0.00212 0.00252 0.00154 0.00119 
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de4 Brandenburg 0.00041 0.00029 0.00000 0.00025 -0.00016 -0.00033 
de5 Bremen 0.00105 0.00093 0.00071 0.00081 0.00062 0.00054 
de6 Hamburg 0.00322 0.00290 0.00235 0.00259 0.00192 0.00176 
de7 Hessen 0.00800 0.00699 0.00536 0.00624 0.00447 0.00410 
de8 Mecklenburg-Vorpommern 0.00013 0.00005 -0.00013 0.00005 -0.00016 -0.00025 
de9 Niedersachsen 0.00629 0.00551 0.00406 0.00497 0.00337 0.00301 
dea Nordrhein-Westfalen 0.02024 0.01772 0.01361 0.01521 0.01093 0.01013 
deb Rheinland-Pfalz 0.00345 0.00293 0.00221 0.00258 0.00162 0.00147 
dec Saarland 0.00099 0.00088 0.00065 0.00077 0.00053 0.00048 
ded Sachsen 0.00024 0.00003 -0.00042 0.00006 -0.00072 -0.00097 
dee Sachsen-Anhalt 0.00018 0.00006 -0.00018 0.00007 -0.00023 -0.00041 
def Schleswig-Holstein 0.00190 0.00167 0.00118 0.00140 0.00083 0.00065 
deg Thüringen -0.00005 -0.00013 -0.00031 -0.00009 -0.00038 -0.00055 
gr11 Anatoliki Makedonia, Thraki -0.00028 -0.00025 -0.00025 -0.00021 -0.00019 -0.00024 
gr12 Kentriki Makedonia -0.00101 -0.00092 -0.00090 -0.00076 -0.00072 -0.00083 
gr13 Dytiki Makedonia -0.00015 -0.00013 -0.00013 -0.00011 -0.00006 -0.00010 
gr14 Thessalia -0.00032 -0.00030 -0.00030 -0.00029 -0.00019 -0.00025 
gr21 Ipeiros -0.00014 -0.00012 -0.00012 -0.00011 -0.00007 -0.00010 
gr22 Ionia Nisia -0.00010 -0.00009 -0.00009 -0.00008 -0.00005 -0.00007 
gr23 Dytiki Ellada -0.00027 -0.00025 -0.00025 -0.00024 -0.00015 -0.00023 
gr24 Sterea Ellada -0.00023 -0.00021 -0.00019 -0.00020 -0.00014 -0.00018 
gr25 Peloponnisos -0.00026 -0.00024 -0.00021 -0.00020 -0.00009 -0.00017 
gr3 Attiki -0.00249 -0.00216 -0.00207 -0.00193 -0.00224 -0.00232 

gr41 Voreio Aigaio -0.00008 -0.00008 -0.00007 -0.00007 -0.00003 -0.00006 
gr42 Notio Aigaio -0.00015 -0.00013 -0.00013 -0.00011 -0.00009 -0.00011 
gr43 Kriti -0.00026 -0.00024 -0.00023 -0.00024 -0.00018 -0.00022 
es11 Galicia -0.00142 -0.00119 -0.00138 -0.00115 -0.00115 . 
es12 Principado de Asturias -0.00034 -0.00029 -0.00038 -0.00025 -0.00027 . 
es13 Cantabria -0.00018 -0.00015 -0.00018 -0.00012 -0.00012 . 
es21 Pais Vasco -0.00031 -0.00014 -0.00037 -0.00005 -0.00002 . 
es22 Comunidad Foral de Navarra -0.00016 -0.00008 -0.00015 -0.00007 -0.00008 . 
es23 La Rioja -0.00013 -0.00010 -0.00013 -0.00009 -0.00008 . 
es24 Aragón -0.00046 -0.00035 -0.00048 -0.00033 -0.00033 . 
es3 Comunidad de Madrid -0.00118 -0.00087 -0.00130 -0.00038 -0.00042 . 

es41 Castilla y León -0.00106 -0.00083 -0.00104 -0.00075 -0.00071 . 
es42 Castilla-la Mancha -0.00080 -0.00068 -0.00085 -0.00073 -0.00066 . 
es43 Extremadura -0.00049 -0.00042 -0.00046 -0.00039 -0.00040 . 
es51 Cataluña -0.00230 -0.00197 -0.00259 -0.00175 -0.00183 . 
es52 Comunidad Valenciana -0.00241 -0.00217 -0.00249 -0.00204 -0.00211 . 
es53 Illes Balears -0.00033 -0.00027 -0.00032 -0.00024 -0.00024 . 
es61 Andalucia -0.00309 -0.00315 -0.00355 -0.00299 -0.00306 . 
es62 Murcia -0.00065 -0.00059 -0.00071 -0.00064 -0.00063 . 
es7 Canarias (ES) -0.00069 -0.00063 -0.00078 -0.00064 -0.00072 . 
fr1 Île de France 0.02953 0.02894 0.02481 0.02760 0.02700 0.02664 
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fr21 Champagne-Ardenne 0.00036 0.00038 0.00022 0.00050 0.00049 0.00037 
fr22 Picardie 0.00055 0.00052 0.00027 0.00057 0.00052 0.00033 
fr23 Haute-Normandie 0.00092 0.00094 0.00059 0.00081 0.00078 0.00053 
fr24 Centre 0.00082 0.00089 0.00053 0.00103 0.00094 0.00058 
fr25 Basse-Normandie 0.00023 0.00030 0.00003 0.00013 0.00007 -0.00005 
fr26 Bourgogne 0.00044 0.00048 0.00024 0.00052 0.00040 0.00020 
fr3 Nord - Pas-de-Calais 0.00152 0.00151 0.00097 0.00147 0.00124 0.00090 

fr41 Lorraine 0.00091 0.00092 0.00053 0.00089 0.00079 0.00051 
fr42 Alsace 0.00147 0.00155 0.00109 0.00140 0.00134 0.00110 
fr43 Franche-Comté 0.00030 0.00030 0.00012 0.00030 0.00027 0.00014 
fr51 Pays de la Loire 0.00055 0.00064 0.00007 0.00053 0.00042 0.00018 
fr52 Bretagne 0.00050 0.00067 0.00015 0.00041 0.00026 0.00012 
fr53 Poitou-Charentes 0.00024 0.00018 -0.00004 0.00019 0.00016 0.00000 
fr61 Aquitaine 0.00054 0.00064 0.00032 0.00074 0.00061 0.00024 
fr62 Midi-Pyrénées 0.00062 0.00071 0.00037 0.00073 0.00063 0.00040 
fr63 Limousin 0.00005 0.00003 -0.00001 0.00013 0.00007 0.00001 
fr71 Rhône-Alpes 0.00369 0.00360 0.00251 0.00355 0.00331 0.00263 
fr72 Auvergne 0.00021 0.00028 0.00009 0.00026 0.00022 0.00013 
fr81 Languedoc-Roussillon -0.00001 0.00018 -0.00002 0.00000 0.00018 -0.00003 
fr82 Provence-Alpes-Côte d'Azur 0.00242 0.00176 0.00136 0.00212 0.00192 0.00152 
fr83 Corse 0.00005 0.00000 0.00004 0.00007 0.00007 0.00007 
ie01 Border, Midlands and Western -0.00030 -0.00026 -0.00018 -0.00004 -0.00006 0.00002 
ie02 Southern and Eastern -0.00052 -0.00030 0.00010 0.00030 0.00051 0.00082 
itc1 Piemonte -0.00075 0.00036 0.00054 0.00073 0.00060 0.00028 
itc2 Valle d'Aosta/Vallée d'Aoste 0.00001 0.00005 0.00005 0.00005 0.00004 0.00002 
itc3 Liguria -0.00022 0.00016 0.00024 0.00029 0.00020 0.00010 
itc4 Lombardia -0.00114 0.00168 0.00203 0.00248 0.00246 0.00185 
itd1 Provincia Autonoma Bolzano-Bozen . . . . . . 
itd2 Provincia Autonoma Trento . . . . . . 
itd3 Veneto -0.00137 -0.00020 -0.00001 0.00016 0.00005 -0.00024 
itd4 Friuli-Venezia Giulia -0.00022 0.00010 0.00014 0.00014 0.00010 0.00002 
itd5 Emilia-Romagna -0.00079 0.00032 0.00049 0.00061 0.00049 0.00016 
it1 Toscana -0.00103 -0.00023 -0.00012 0.00002 -0.00008 -0.00029 
it2 Umbria -0.00027 -0.00009 -0.00008 -0.00005 -0.00007 -0.00015 
it3 Marche -0.00053 -0.00021 -0.00016 -0.00011 -0.00014 -0.00022 
it4 Lazio -0.00057 0.00093 0.00103 0.00119 0.00094 0.00066 
itf1 Abruzzo -0.00042 -0.00016 -0.00014 -0.00010 -0.00013 -0.00021 
itf2 Molise -0.00008 -0.00002 0.00001 0.00001 0.00001 -0.00002 
itf3 Campania -0.00200 -0.00103 -0.00091 -0.00074 -0.00074 -0.00088 
itf4 Puglia -0.00177 -0.00104 -0.00086 -0.00072 -0.00081 -0.00107 
itf5 Basilicata -0.00017 -0.00004 -0.00003 -0.00003 -0.00003 -0.00008 
itf6 Calabria -0.00095 -0.00060 -0.00053 -0.00042 -0.00043 -0.00055 
itg1 Sicilia -0.00147 -0.00071 -0.00065 -0.00048 -0.00053 -0.00072 
itg2 Sardegna -0.00054 -0.00024 -0.00021 -0.00016 -0.00017 -0.00026 
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nl11 Groningen 0.00048 0.00040 0.00029 0.00041 0.00044 0.00045 
nl12 Friesland 0.00032 0.00025 0.00016 0.00028 0.00029 0.00029 
nl13 Drenthe 0.00025 0.00021 0.00014 0.00022 0.00024 0.00023 
nl21 Overijssel 0.00066 0.00052 0.00036 0.00058 0.00064 0.00064 
nl22 Gelderland 0.00137 0.00111 0.00081 0.00124 0.00133 0.00135 
nl23 Flevoland 0.00012 0.00010 0.00007 0.00012 0.00013 0.00014 
nl31 Utrecht 0.00149 0.00132 0.00104 0.00140 0.00149 0.00153 
nl32 Noord-Holland 0.00326 0.00288 0.00225 0.00297 0.00314 0.00327 
nl33 Zuid-Holland 0.00374 0.00322 0.00247 0.00334 0.00350 0.00361 
nl34 Zeeland 0.00024 0.00020 0.00016 0.00022 0.00024 0.00024 
nl41 Noord-Brabant 0.00191 0.00161 0.00113 0.00168 0.00180 0.00187 
nl42 Limburg (NL) 0.00083 0.00071 0.00051 0.00073 0.00079 0.00079 
at11 Burgenland 0.00005 0.00002 -0.00001 0.00001 0.00000 -0.00002 
at12 Niederösterreich 0.00076 0.00056 0.00032 0.00057 0.00055 0.00040 
at13 Vienna 0.00385 0.00344 0.00277 0.00316 0.00307 0.00285 
at21 Kärnten 0.00028 0.00017 0.00004 0.00014 0.00013 0.00009 
at22 Steiermark 0.00057 0.00042 0.00005 0.00026 0.00020 0.00009 
at31 Oberösterreich 0.00113 0.00091 0.00060 0.00088 0.00085 0.00070 
at32 Salzburg 0.00036 0.00025 0.00012 0.00026 0.00027 0.00020 
at33 Tirol 0.00022 0.00013 0.00001 0.00017 0.00008 0.00005 
at34 Vorarlberg 0.00024 0.00020 0.00013 0.00020 0.00019 0.00014 
pt11 Norte -0.00367 -0.00358 -0.00362 -0.00117 -0.00324 -0.00351 
pt12 Centro (PT) . . . . . . 
pt13 Lisboa e Vale do Tejo . . . . . . 
pt14 Alentejo . . . . . . 
pt15 Algarve -0.00035 -0.00035 -0.00035 -0.00011 -0.00031 -0.00034 
pt2 Açores (PT) -0.00020 -0.00019 -0.00019 -0.00006 -0.00017 -0.00019 
pt3 Madeira (PT) -0.00023 -0.00022 -0.00022 -0.00007 -0.00020 -0.00021 
fi13 Itä-Suomi 0.00003 0.00001 -0.00005 0.00004 0.00002 -0.00031 
fi14 Väli-Suomi 0.00007 0.00005 -0.00001 0.00008 0.00007 -0.00032 
fi15 Pohjois-Suomi 0.00009 0.00007 0.00002 0.00010 0.00009 -0.00015 
fi16 Uusimaa (suuralue) 0.00113 0.00091 0.00069 0.00112 0.00108 0.00063 
fi17 Etelä-Suomi 0.00038 0.00033 0.00009 0.00040 0.00037 -0.00040 
fi2 Åland 0.00003 0.00002 0.00002 0.00003 0.00002 0.00001 

se01 Stockholm 0.00089 0.00230 0.00222 0.00263 0.00273 0.00451 
se02 Östra Mellansverige 0.00009 0.00082 0.00067 0.00079 0.00074 0.00117 
se04 Sydsverige 0.00004 0.00068 0.00062 0.00075 0.00072 0.00114 
se06 Norra Mellansverige -0.00001 0.00042 0.00033 0.00039 0.00036 0.00051 
se07 Mellersta Norrland 0.00000 0.00017 0.00015 0.00018 0.00016 0.00022 
se08 Övre Norrland -0.00001 0.00026 0.00021 0.00025 0.00021 0.00030 
se09 Småland med öarna -0.00011 0.00039 0.00025 0.00033 0.00031 0.00048 
se0a Västsverige 0.00007 0.00110 0.00093 0.00110 0.00105 0.00155 
be10 Région de Bruxelles 0.00363 0.00328 0.00281 0.00320 0.00330 0.00320 
be21 Prov. Antwerpen 0.00260 0.00230 0.00198 0.00216 0.00224 0.00206 
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be22 Prov. Limburg (B) 0.00057 0.00046 0.00034 0.00044 0.00043 0.00040 
be23 Prov. Oost-Vlaanderen 0.00112 0.00094 0.00072 0.00087 0.00091 0.00086 
be24 Prov. Vlaams Brabant 0.00147 0.00136 0.00118 0.00133 0.00139 0.00133 
be25 Prov. West-Vlaanderen 0.00075 0.00058 0.00037 0.00058 0.00060 0.00050 
be31 Prov. Brabant Wallon 0.00039 0.00035 0.00031 0.00035 0.00037 0.00036 
be32 Prov. Hainaut 0.00086 0.00072 0.00057 0.00063 0.00064 0.00055 
be33 Prov. Liège 0.00082 0.00070 0.00054 0.00065 0.00063 0.00052 
be34 Prov. Luxembourg (B) 0.00012 0.00008 0.00005 0.00008 0.00008 0.00006 
be35 Prov. Namur 0.00025 0.00020 0.00015 0.00019 0.00020 0.00017 
ukc1 Tees Valley and Durham -0.00053 -0.00055 -0.00016 0.00009 0.00009 0.00033 
ukc2 Northumberland, Tyne and Wear -0.00082 -0.00087 -0.00039 0.00001 -0.00003 0.00031 
ukd1 Cumbria -0.00029 -0.00030 -0.00015 -0.00006 -0.00006 0.00001 
ukd2 Cheshire -0.00062 -0.00053 -0.00011 0.00018 0.00024 0.00062 
ukd3 Greater Manchester -0.00186 -0.00175 -0.00066 0.00018 0.00046 0.00121 
ukd4 Lancashire -0.00093 -0.00087 -0.00047 -0.00016 0.00014 0.00046 
ukd5 Merseyside -0.00086 -0.00080 -0.00041 -0.00007 -0.00007 0.00036 
uke1 East Riding and North Lincolnshire -0.00058 -0.00056 -0.00021 0.00000 0.00024 0.00033 
uke2 North Yorkshire -0.00060 -0.00057 -0.00038 -0.00014 -0.00012 0.00011 
uke3 South Yorkshire -0.00080 -0.00074 -0.00039 -0.00004 0.00009 0.00028 
uke4 West Yorkshire -0.00170 -0.00142 -0.00071 0.00010 0.00031 0.00090 
ukf1 Derbyshire and Nottinghamshire -0.00130 -0.00123 -0.00052 0.00000 0.00054 0.00115 
ukf2 Leicestershire, Rutland and Northants -0.00114 -0.00093 -0.00027 0.00049 0.00071 0.00111 
ukf3 Lincolnshire -0.00046 -0.00042 -0.00024 -0.00017 -0.00006 0.00000 
ukg1 Herefordshire, Worcestershire and Warks -0.00098 -0.00100 -0.00061 -0.00027 -0.00014 0.00019 
ukg2 Shropshire and Staffordshire -0.00111 -0.00110 -0.00065 -0.00043 -0.00024 0.00003 
ukg3 West Midlands -0.00185 -0.00175 -0.00052 0.00038 0.00051 0.00147 
ukh1 East Anglia -0.00149 -0.00140 -0.00096 -0.00043 0.00001 0.00040 
ukh2 Bedfordshire, Hertfordshire -0.00112 -0.00098 -0.00015 0.00041 0.00082 0.00143 
ukh3 Essex -0.00101 -0.00092 -0.00041 0.00006 0.00007 0.00034 
uki1 Inner London 0.00125 0.00221 0.00680 0.01048 0.01120 0.01659 
uki2 Outer London -0.00154 -0.00092 0.00106 0.00264 0.00332 0.00497 
ukj1 Berkshire, Bucks and Oxfordshire -0.00103 -0.00110 0.00000 0.00121 0.00187 0.00305 
ukj2 Surrey, East and West Sussex -0.00143 -0.00141 -0.00037 0.00059 0.00068 0.00116 
ukj3 Hampshire and Isle of Wight -0.00098 -0.00116 -0.00054 0.00020 0.00043 0.00060 
ukj4 Kent -0.00093 -0.00095 -0.00054 -0.00011 0.00001 0.00056 
ukk1 Gloucestershire, Wiltshire and North Somerset -0.00159 -0.00147 -0.00050 0.00035 0.00048 0.00101 
ukk2 Dorset and Somerset -0.00091 -0.00084 -0.00067 -0.00024 -0.00009 0.00006 
ukk3 Cornwall and Isles of Scilly -0.00039 -0.00040 -0.00034 -0.00026 -0.00023 -0.00018 
ukk4 Devon -0.00078 -0.00071 -0.00047 -0.00017 -0.00017 0.00004 
ukl1 West Wales and The Valleys -0.00104 -0.00107 -0.00051 -0.00005 0.00000 0.00031 
ukl2 East Wales -0.00072 -0.00064 -0.00017 0.00021 0.00026 0.00054 

ukm1 North Eastern Scotland -0.00036 -0.00035 0.00008 0.00019 0.00032 0.00054 
ukm2 Eastern Scotland -0.00122 -0.00111 -0.00017 0.00022 0.00056 0.00094 
ukm3 South Western Scotland -0.00151 -0.00140 -0.00047 0.00013 0.00038 0.00085 
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ukm4 Highlands and Islands -0.00037 -0.00037 -0.00030 -0.00026 -0.00018 -0.00009 
ukn0 Northern Ireland -0.00118 -0.00112 -0.00074 -0.00036 -0.00027 0.00005 
cz01 Praha -0.00171 -0.00174 -0.00175 -0.00163 -0.00157 -0.00159 
cz02 Strední Cechy -0.00100 -0.00103 -0.00101 -0.00095 -0.00090 -0.00097 
cz03 Jihozápad -0.00125 -0.00130 -0.00125 -0.00116 -0.00111 -0.00117 
cz04 Severozápad -0.00120 -0.00120 -0.00117 -0.00106 -0.00099 -0.00104 
cz05 Severovýchod -0.00152 -0.00156 -0.00152 -0.00139 -0.00133 -0.00142 
cz06 Jihovýchod -0.00165 -0.00171 -0.00167 -0.00155 -0.00147 -0.00156 
cz07 Strední Morava -0.00122 -0.00127 -0.00124 -0.00113 -0.00107 -0.00112 
cz08 Moravskoslezko -0.00135 -0.00142 -0.00135 -0.00122 -0.00113 -0.00117 
hu1 Közép-Magyarország . . . . . -0.00296 

hu21 Közép-Dunántúl . . . . . -0.00097 
hu22 Nyugat-Dunántúl . . . . . -0.00094 
hu23 Dél-Dunántúl . . . . . -0.00072 
hu31 Észak-Magyarország . . . . . -0.00085 
hu32 Észak-Alföld . . . . . -0.00101 
hu33 Dél-Alföld . . . . . -0.00095 
pl11 Lódzkie . . . -0.00164 -0.00154 -0.00165 
pl12 Mazowieckie . . . -0.00409 -0.00392 -0.00425 
pl21 Malopolskie . . . -0.00199 -0.00189 -0.00201 
pl22 Slaskie . . . -0.00390 -0.00363 -0.00365 
pl31 Lubelskie . . . -0.00113 -0.00106 -0.00111 
pl32 Podkarpackie . . . -0.00118 -0.00114 -0.00116 
pl33 Swietokrzyskie . . . -0.00070 -0.00068 -0.00071 
pl34 Podlaskie . . . -0.00061 -0.00059 -0.00062 
pl41 Wielkopolskie . . . -0.00227 -0.00220 -0.00235 
pl42 Zachodniopomorskie . . . -0.00113 -0.00107 -0.00114 
pl43 Lubuskie . . . -0.00064 -0.00062 -0.00064 
pl51 Dolnoslaskie . . . -0.00200 -0.00191 -0.00204 
pl52 Opolskie . . . -0.00067 -0.00064 -0.00064 
pl61 Kujawsko-Pomorskie . . . -0.00131 -0.00126 -0.00130 
pl62 Warminsko-Mazurskie . . . -0.00084 -0.00079 -0.00080 
pl63 Pomorskie . . . -0.00142 -0.00139 -0.00147 
sk01 Bratislavský -0.00087 -0.00084 -0.00082 -0.00077 -0.00071 -0.00082 
sk02 Západné Slovensko -0.00145 -0.00142 -0.00143 -0.00134 -0.00121 -0.00136 
sk03 Stredné Slovensko -0.00102 -0.00100 -0.00104 -0.00096 -0.00087 -0.00097 
sk04 Východné Slovensko -0.00106 -0.00104 -0.00107 -0.00103 -0.00093 -0.00104 
bg01  . -0.00015 -0.00015 -0.00018 -0.00018 -0.00017 
bg02  . -0.00037 -0.00038 -0.00046 -0.00043 -0.00044 
bg03  . -0.00041 -0.00042 -0.00048 -0.00042 -0.00044 
bg04  . -0.00097 -0.00094 -0.00114 -0.00110 -0.00114 
bg05  . -0.00064 -0.00066 -0.00076 -0.00067 -0.00068 
bg06  . -0.00023 -0.00023 -0.00025 -0.00022 -0.00026 

Number of Observations 188 194 194 210 210 200 
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Table A.3.7 Regional Theil Elements, 1995-00, Constant Obs. in each Year 

Code Region/ Province 1995 1996 1997 1998 1999 2000 
de1  Baden-Württemberg 0.0134 0.0111 0.0086 0.0083 0.0058 0.0047 
de2  Bayern 0.0125 0.0105 0.0080 0.0078 0.0046 0.0033 
de3  Berlin 0.0032 0.0027 0.0020 0.0019 0.0010 0.0005 
de4  Brandenburg 0.0004 0.0002 -0.0001 -0.0001 -0.0005 -0.0007 
de5  Bremen 0.0011 0.0009 0.0007 0.0006 0.0005 0.0004 
de6  Hamburg 0.0032 0.0028 0.0022 0.0021 0.0016 0.0013 
de7  Hessen 0.0080 0.0066 0.0051 0.0050 0.0034 0.0026 
de8  Mecklenburg-Vorpommern 0.0001 0.0000 -0.0002 -0.0002 -0.0004 -0.0005 
de9  Niedersachsen 0.0063 0.0052 0.0038 0.0037 0.0023 0.0015 
dea  Nordrhein-Westfalen 0.0202 0.0168 0.0128 0.0119 0.0081 0.0063 
deb  Rheinland-Pfalz 0.0035 0.0028 0.0021 0.0019 0.0011 0.0007 
dec  Saarland 0.0010 0.0008 0.0006 0.0006 0.0004 0.0002 
ded  Sachsen 0.0002 -0.0001 -0.0006 -0.0006 -0.0013 -0.0017 
dee Sachsen-Anhalt 0.0002 0.0000 -0.0003 -0.0003 -0.0005 -0.0008 
def  Schleswig-Holstein 0.0019 0.0016 0.0011 0.0010 0.0005 0.0002 
deg  Thüringen 0.0000 -0.0002 -0.0004 -0.0004 -0.0007 -0.0009 
gr11  Anatoliki Makedonia, Thraki -0.0003 -0.0003 -0.0003 -0.0003 -0.0002 -0.0003 
gr12  Kentriki Makedonia -0.0010 -0.0010 -0.0009 -0.0009 -0.0009 -0.0010 
gr13  Dytiki Makedonia -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr14  Thessalia -0.0003 -0.0003 -0.0003 -0.0003 -0.0002 -0.0003 
gr21  Ipeiros -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr22  Ionia Nisia -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr23  Dytiki Ellada -0.0003 -0.0003 -0.0003 -0.0003 -0.0002 -0.0003 
gr24  Sterea Ellada -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
gr25  Peloponnisos -0.0003 -0.0002 -0.0002 -0.0002 -0.0001 -0.0002 
gr3  Attiki -0.0025 -0.0023 -0.0022 -0.0023 -0.0026 -0.0029 
gr41  Voreio Aigaio -0.0001 -0.0001 -0.0001 -0.0001 0.0000 -0.0001 
gr42  Notio Aigaio -0.0002 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr43  Kriti -0.0003 -0.0003 -0.0002 -0.0003 -0.0002 -0.0003 
es11  Galicia -0.0014 -0.0013 -0.0015 -0.0015 -0.0014 . 
es12  Principado de Asturias -0.0003 -0.0003 -0.0004 -0.0004 -0.0004 . 
es13  Cantabria -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 . 
es21  Pais Vasco -0.0003 -0.0002 -0.0005 -0.0005 -0.0004 . 
es22  Comunidad Foral de Navarra -0.0002 -0.0001 -0.0002 -0.0002 -0.0002 . 
es23  La Rioja -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 . 
es24  Aragón -0.0005 -0.0004 -0.0005 -0.0005 -0.0005 . 
es3  Comunidad de Madrid -0.0012 -0.0011 -0.0015 -0.0015 -0.0014 . 
es41  Castilla y León -0.0011 -0.0009 -0.0011 -0.0011 -0.0010 . 
es42  Castilla-la Mancha -0.0008 -0.0007 -0.0009 -0.0009 -0.0008 . 
es43  Extremadura -0.0005 -0.0004 -0.0005 -0.0005 -0.0005 . 
es51  Cataluña -0.0023 -0.0022 -0.0028 -0.0029 -0.0029 . 
es52  Comunidad Valenciana -0.0024 -0.0023 -0.0026 -0.0027 -0.0027 . 
es53  Illes Balears -0.0003 -0.0003 -0.0004 -0.0004 -0.0004 . 
es61  Andalucia -0.0031 -0.0033 -0.0037 -0.0038 -0.0038 . 
es62 Murcia -0.0006 -0.0006 -0.0007 -0.0008 -0.0008 . 
es7  Canarias (ES) -0.0007 -0.0007 -0.0008 -0.0009 -0.0009 . 
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fr1  Île de France 0.0295 0.0278 0.0238 0.0234 0.0235 0.0218 
fr21  Champagne-Ardenne 0.0004 0.0003 0.0002 0.0002 0.0002 0.0000 
fr22  Picardie 0.0006 0.0004 0.0002 0.0002 0.0002 -0.0001 
fr23  Haute-Normandie 0.0009 0.0008 0.0005 0.0004 0.0004 0.0000 
fr24  Centre 0.0008 0.0008 0.0004 0.0005 0.0004 -0.0001 
fr25  Basse-Normandie 0.0002 0.0002 0.0000 -0.0002 -0.0002 -0.0004 
fr26  Bourgogne 0.0004 0.0004 0.0002 0.0002 0.0001 -0.0002 
fr3  Nord - Pas-de-Calais 0.0015 0.0013 0.0008 0.0006 0.0005 -0.0001 
fr41  Lorraine 0.0009 0.0008 0.0004 0.0004 0.0004 -0.0001 
fr42  Alsace 0.0015 0.0014 0.0010 0.0009 0.0009 0.0006 
fr43  Franche-Comté 0.0003 0.0002 0.0001 0.0001 0.0001 -0.0002 
fr51  Pays de la Loire 0.0006 0.0005 -0.0001 -0.0002 -0.0002 -0.0007 
fr52  Bretagne 0.0005 0.0005 0.0000 -0.0002 -0.0003 -0.0006 
fr53  Poitou-Charentes 0.0002 0.0001 -0.0001 -0.0001 -0.0001 -0.0004 
fr61  Aquitaine 0.0005 0.0005 0.0002 0.0001 0.0001 -0.0005 
fr62  Midi-Pyrénées 0.0006 0.0006 0.0002 0.0002 0.0002 -0.0003 
fr63  Limousin 0.0001 0.0000 0.0000 0.0000 -0.0001 -0.0002 
fr71  Rhône-Alpes 0.0037 0.0032 0.0022 0.0021 0.0021 0.0009 
fr72  Auvergne 0.0002 0.0002 0.0000 0.0000 0.0000 -0.0002 
fr81  Languedoc-Roussillon 0.0000 0.0001 -0.0001 -0.0004 -0.0002 -0.0005 
fr82 Provence-Alpes-Côte d'Azur 0.0024 0.0015 0.0011 0.0012 0.0011 0.0004 
fr83 Corse 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
ie01 Border, Midlands and Western -0.0003 -0.0003 -0.0002 -0.0002 -0.0002 -0.0002 
ie02 Southern and Eastern -0.0005 -0.0004 0.0000 -0.0003 0.0000 0.0000 
itc1 Piemonte -0.0007 0.0001 0.0003 -0.0001 -0.0001 -0.0007 
itc2 Valle d'Aosta/Vallée d'Aoste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
itc3 Liguria -0.0002 0.0001 0.0002 0.0000 0.0000 -0.0002 
itc4 Lombardia -0.0011 0.0012 0.0016 0.0004 0.0007 -0.0006 
itd1 Prov. Autonoma Bolzano-Bozen       
itd2 Prov. Autonoma Trento . . . . . . 
itd3 Veneto -0.0014 -0.0004 -0.0002 -0.0007 -0.0007 -0.0013 
itd4 Friuli-Venezia Giulia -0.0002 0.0000 0.0001 -0.0001 -0.0001 -0.0003 
itd5 Emilia-Romagna -0.0008 0.0001 0.0003 -0.0002 -0.0002 -0.0009 
ite1 Toscana -0.0010 -0.0004 -0.0003 -0.0006 -0.0006 -0.0011 
ite2 Umbria -0.0003 -0.0001 -0.0001 -0.0002 -0.0002 -0.0003 
ite3 Marche -0.0005 -0.0003 -0.0002 -0.0004 -0.0004 -0.0005 
ite4 Lazio -0.0006 0.0007 0.0008 0.0001 0.0000 -0.0006 
itf1 Abruzzo -0.0004 -0.0002 -0.0002 -0.0003 -0.0003 -0.0004 
itf2 Molise -0.0001 0.0000 0.0000 0.0000 0.0000 -0.0001 
itf3 Campania -0.0020 -0.0012 -0.0011 -0.0014 -0.0014 -0.0017 
itf4 Puglia -0.0018 -0.0012 -0.0010 -0.0012 -0.0012 -0.0017 
itf5 Basilicata -0.0002 -0.0001 0.0000 -0.0001 -0.0001 -0.0002 
itf6 Calabria -0.0010 -0.0007 -0.0006 -0.0007 -0.0006 -0.0008 
itg1 Sicilia -0.0015 -0.0009 -0.0008 -0.0011 -0.0010 -0.0014 
itg2 Sardegna -0.0005 -0.0003 -0.0003 -0.0004 -0.0004 -0.0005 
nl11 Groningen 0.0005 0.0004 0.0003 0.0003 0.0003 0.0003 
nl12 Friesland 0.0003 0.0002 0.0001 0.0002 0.0002 0.0001 
nl13 Drenthe 0.0003 0.0002 0.0001 0.0001 0.0002 0.0001 
nl21 Overijssel 0.0007 0.0005 0.0003 0.0003 0.0004 0.0004 
nl22 Gelderland 0.0014 0.0010 0.0007 0.0008 0.0010 0.0008 
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nl23 Flevoland 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
nl31 Utrecht 0.0015 0.0012 0.0010 0.0011 0.0012 0.0011 
nl32 Noord-Holland 0.0033 0.0027 0.0021 0.0022 0.0025 0.0024 
nl33 Zuid-Holland 0.0037 0.0030 0.0023 0.0025 0.0027 0.0025 
nl34 Zeeland 0.0002 0.0002 0.0001 0.0001 0.0002 0.0001 
nl41 Noord-Brabant 0.0019 0.0015 0.0010 0.0011 0.0013 0.0011 
nl42 Limburg (NL) 0.0008 0.0006 0.0005 0.0005 0.0006 0.0005 
at11 Burgenland 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0001 
at12 Niederösterreich 0.0008 0.0005 0.0002 0.0002 0.0003 0.0000 
at13 Vienna 0.0039 0.0033 0.0026 0.0026 0.0026 0.0022 
at21 Kärnten 0.0003 0.0001 0.0000 0.0000 0.0000 -0.0001 
at22 Steiermark 0.0006 0.0003 0.0000 0.0000 0.0000 -0.0003 
at31 Oberösterreich 0.0011 0.0008 0.0005 0.0005 0.0005 0.0003 
at32 Salzburg 0.0004 0.0002 0.0001 0.0001 0.0001 0.0000 
at33 Tirol 0.0002 0.0001 0.0000 0.0000 -0.0001 -0.0002 
at34 Vorarlberg 0.0002 0.0002 0.0001 0.0001 0.0001 0.0000 
pt11 Norte -0.0037 -0.0037 -0.0037 -0.0037 -0.0036 -0.0041 
pt12 Centro (PT) . . . . . . 
pt13 Lisboa e Vale do Tejo . . . . . . 
pt14 Alentejo . . . . . . 
pt15 Algarve -0.0004 -0.0004 -0.0004 -0.0004 -0.0004 -0.0004 
pt2 Açores (PT) -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
pt3 Madeira (PT) -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
fi13 Itä-Suomi 0.0000 0.0000 -0.0001 -0.0001 -0.0001 -0.0003 
fi14 Väli-Suomi 0.0001 0.0000 0.0000 -0.0001 -0.0001 -0.0003 
fi15 Pohjois-Suomi 0.0001 0.0000 0.0000 0.0000 0.0000 -0.0002 
fi16 Uusimaa (suuralue) 0.0011 0.0008 0.0006 0.0007 0.0007 0.0001 
fi17  Etelä-Suomi 0.0004 0.0002 0.0000 0.0000 0.0000 -0.0007 
fi2  Åland 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
se01 Stockholm 0.0009 0.0021 0.0021 0.0019 0.0021 0.0036 
se02 Östra Mellansverige 0.0001 0.0007 0.0006 0.0004 0.0004 0.0007 
se04 Sydsverige 0.0000 0.0006 0.0005 0.0004 0.0004 0.0007 
se06 Norra Mellansverige 0.0000 0.0004 0.0003 0.0002 0.0002 0.0002 
se07 Mellersta Norrland 0.0000 0.0001 0.0001 0.0001 0.0001 0.0001 
se08 Övre Norrland 0.0000 0.0002 0.0002 0.0001 0.0001 0.0001 
se09 Småland med öarna -0.0001 0.0003 0.0002 0.0001 0.0001 0.0002 
se0a Västsverige 0.0001 0.0010 0.0008 0.0006 0.0006 0.0009 
be10 Région de Bruxelles 0.0036 0.0032 0.0027 0.0027 0.0029 0.0026 
be21 Prov. Antwerpen 0.0026 0.0022 0.0019 0.0017 0.0019 0.0015 
be22 Prov. Limburg (B) 0.0006 0.0004 0.0003 0.0003 0.0003 0.0002 
be23 Prov. Oost-Vlaanderen 0.0011 0.0009 0.0007 0.0006 0.0007 0.0005 
be24 Prov. Vlaams Brabant 0.0015 0.0013 0.0011 0.0011 0.0012 0.0010 
be25 Prov. West-Vlaanderen 0.0007 0.0005 0.0003 0.0003 0.0004 0.0002 
be31 Prov. Brabant Wallon 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 
be32 Prov. Hainaut 0.0009 0.0007 0.0005 0.0004 0.0005 0.0003 
be33 Prov. Liège 0.0008 0.0007 0.0005 0.0004 0.0005 0.0003 
be34 Prov. Luxembourg (B) 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000 
be35 Prov. Namur 0.0003 0.0002 0.0001 0.0001 0.0001 0.0001 
ukc1 Tees Valley and Durham -0.0005 -0.0006 -0.0002 -0.0002 -0.0001 0.0000 
ukc2 Northumberland, Tyne and Wear -0.0008 -0.0009 -0.0005 -0.0003 -0.0003 -0.0001 
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ukd1 Cumbria -0.0003 -0.0003 -0.0002 -0.0002 -0.0002 -0.0001 
ukd2 Cheshire -0.0006 -0.0006 -0.0002 -0.0001 0.0000 0.0003 
ukd3 Greater Manchester -0.0019 -0.0019 -0.0008 -0.0005 -0.0001 0.0003 
ukd4 Lancashire -0.0009 -0.0009 -0.0005 -0.0005 -0.0002 0.0000 
ukd5 Merseyside -0.0009 -0.0009 -0.0005 -0.0004 -0.0003 0.0000 
uke1 East Riding and North Lincolnshire -0.0006 -0.0006 -0.0003 -0.0002 0.0001 0.0001 
uke2 North Yorkshire -0.0006 -0.0006 -0.0004 -0.0003 -0.0003 -0.0001 
uke3 South Yorkshire -0.0008 -0.0008 -0.0005 -0.0003 -0.0002 -0.0001 
uke4 West Yorkshire -0.0017 -0.0015 -0.0008 -0.0004 -0.0002 0.0002 
ukf1 Derbyshire and Nottinghamshire -0.0013 -0.0013 -0.0006 -0.0005 0.0001 0.0005 
ukf2 Leicestershire, Rutland and Northants -0.0011 -0.0010 -0.0004 0.0001 0.0003 0.0005 
ukf3 Lincolnshire -0.0005 -0.0004 -0.0003 -0.0003 -0.0002 -0.0002 
ukg1 Herefordshire, Worcestershire and Warks -0.0010 -0.0011 -0.0007 -0.0006 -0.0004 -0.0002 
ukg2 Shropshire and Staffordshire -0.0011 -0.0012 -0.0007 -0.0008 -0.0005 -0.0004 
ukg3 West Midlands -0.0019 -0.0019 -0.0007 -0.0003 -0.0001 0.0005 
ukh1 East Anglia -0.0015 -0.0015 -0.0011 -0.0009 -0.0004 -0.0003 
ukh2 Bedfordshire, Hertfordshire -0.0011 -0.0011 -0.0002 0.0000 0.0004 0.0008 
ukh3 Essex -0.0010 -0.0010 -0.0005 -0.0003 -0.0002 -0.0001 
uki1 Inner London 0.0013 0.0019 0.0064 0.0087 0.0096 0.0142 
uki2 Outer London -0.0015 -0.0011 0.0008 0.0015 0.0023 0.0035 
ukj1 Berkshire, Bucks and Oxfordshire -0.0010 -0.0012 -0.0001 0.0005 0.0012 0.0021 
ukj2 Surrey, East and West Sussex -0.0014 -0.0015 -0.0005 -0.0001 0.0001 0.0003 
ukj3 Hampshire and Isle of Wight -0.0010 -0.0012 -0.0006 -0.0003 0.0000 0.0000 
ukj4 Kent -0.0009 -0.0010 -0.0006 -0.0004 -0.0003 0.0001 
ukk1 Gloucestershire, Wiltshire and North Somerset -0.0016 -0.0016 -0.0006 -0.0002 -0.0001 0.0002 
ukk2 Dorset and Somerset -0.0009 -0.0009 -0.0007 -0.0005 -0.0003 -0.0003 
ukk3 Cornwall and Isles of Scilly -0.0004 -0.0004 -0.0004 -0.0003 -0.0003 -0.0003 
ukk4 Devon -0.0008 -0.0008 -0.0005 -0.0004 -0.0004 -0.0003 
ukl1 West Wales and The Valleys -0.0010 -0.0011 -0.0006 -0.0004 -0.0003 -0.0001 
ukl2 East Wales -0.0007 -0.0007 -0.0002 -0.0001 0.0000 0.0002 
ukm1 North Eastern Scotland -0.0004 -0.0004 0.0000 0.0000 0.0002 0.0003 
ukm2 Eastern Scotland -0.0012 -0.0012 -0.0003 -0.0003 0.0001 0.0003 
ukm3 South Western Scotland -0.0015 -0.0015 -0.0006 -0.0004 -0.0001 0.0001 
ukm4 Highlands and Islands -0.0004 -0.0004 -0.0003 -0.0003 -0.0002 -0.0002 
ukn0 Northern Ireland -0.0012 -0.0012 -0.0008 -0.0007 -0.0006 -0.0004 
cz01 Praha -0.0017 -0.0018 -0.0018 -0.0018 -0.0017 -0.0018 
cz02 Strední Cechy -0.0010 -0.0010 -0.0010 -0.0010 -0.0010 -0.0011 
cz03 Jihozápad -0.0012 -0.0013 -0.0013 -0.0012 -0.0012 -0.0013 
cz04 Severozápad -0.0012 -0.0012 -0.0012 -0.0011 -0.0011 -0.0011 
cz05 Severovýchod -0.0015 -0.0016 -0.0015 -0.0015 -0.0014 -0.0015 
cz06 Jihovýchod -0.0017 -0.0017 -0.0017 -0.0017 -0.0016 -0.0017 
cz07 Strední Morava -0.0012 -0.0013 -0.0013 -0.0012 -0.0011 -0.0012 
cz08 Moravskoslezko -0.0013 -0.0014 -0.0014 -0.0013 -0.0012 -0.0013 
sk01 Bratislavský -0.0009 -0.0009 -0.0008 -0.0008 -0.0008 -0.0009 
sk02 Západné Slovensko -0.0014 -0.0014 -0.0014 -0.0014 -0.0013 -0.0015 
sk03 Stredné Slovensko -0.0010 -0.0010 -0.0010 -0.0010 -0.0009 -0.0010 
sk04 Východné Slovensko -0.0011 -0.0011 -0.0011 -0.0011 -0.0010 -0.0011 
Number of Observations 188 188 188 188 188 171 
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Table A.3.8 Regional Theil Elements, 1995-00, Simulated Missing Obs. 

Code Region/ Province 1995 1996 1997 1998 1999 2000 
de1  Baden-Württemberg 0.0134 0.0111 0.0086 0.0083 0.0058 0.0052 
de2  Bayern 0.0125 0.0105 0.0080 0.0078 0.0046 0.0039 
de3  Berlin 0.0032 0.0027 0.0020 0.0019 0.0010 0.0007 
de4  Brandenburg 0.0004 0.0002 -0.0001 -0.0001 -0.0005 -0.0006 
de5  Bremen 0.0011 0.0009 0.0007 0.0006 0.0005 0.0004 
de6  Hamburg 0.0032 0.0028 0.0022 0.0021 0.0016 0.0013 
de7  Hessen 0.0080 0.0066 0.0051 0.0050 0.0034 0.0029 
de8  Mecklenburg-Vorpommern 0.0001 0.0000 -0.0002 -0.0002 -0.0004 -0.0004 
de9  Niedersachsen 0.0063 0.0052 0.0038 0.0037 0.0023 0.0018 
dea  Nordrhein-Westfalen 0.0202 0.0168 0.0128 0.0119 0.0081 0.0070 
deb  Rheinland-Pfalz 0.0035 0.0028 0.0021 0.0019 0.0011 0.0009 
dec  Saarland 0.0010 0.0008 0.0006 0.0006 0.0004 0.0003 
ded  Sachsen 0.0002 -0.0001 -0.0006 -0.0006 -0.0013 -0.0014 
dee Sachsen-Anhalt 0.0002 0.0000 -0.0003 -0.0003 -0.0005 -0.0006 
def  Schleswig-Holstein 0.0019 0.0016 0.0011 0.0010 0.0005 0.0003 
deg  Thüringen 0.0000 -0.0002 -0.0004 -0.0004 -0.0007 -0.0008 
gr11  Anatoliki Makedonia, Thraki -0.0003 -0.0003 -0.0003 -0.0003 -0.0002 -0.0003 
gr12  Kentriki Makedonia -0.0010 -0.0010 -0.0009 -0.0009 -0.0009 -0.0009 
gr13  Dytiki Makedonia -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr14  Thessalia -0.0003 -0.0003 -0.0003 -0.0003 -0.0002 -0.0003 
gr21  Ipeiros -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr22  Ionia Nisia -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr23  Dytiki Ellada -0.0003 -0.0003 -0.0003 -0.0003 -0.0002 -0.0002 
gr24  Sterea Ellada -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
gr25  Peloponnisos -0.0003 -0.0002 -0.0002 -0.0002 -0.0001 -0.0002 
gr3  Attiki -0.0025 -0.0023 -0.0022 -0.0023 -0.0026 -0.0025 
gr41  Voreio Aigaio -0.0001 -0.0001 -0.0001 -0.0001 0.0000 -0.0001 
gr42  Notio Aigaio -0.0002 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
gr43  Kriti -0.0003 -0.0003 -0.0002 -0.0003 -0.0002 -0.0002 
es11  Galicia -0.0014 -0.0013 -0.0015 -0.0015 -0.0014 -0.0015 
es12  Principado de Asturias -0.0003 -0.0003 -0.0004 -0.0004 -0.0004 -0.0005 
es13  Cantabria -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
es21  Pais Vasco -0.0003 -0.0002 -0.0005 -0.0005 -0.0004 -0.0006 
es22  Comunidad Foral de Navarra -0.0002 -0.0001 -0.0002 -0.0002 -0.0002 -0.0002 
es23  La Rioja -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
es24  Aragón -0.0005 -0.0004 -0.0005 -0.0005 -0.0005 -0.0006 
es3  Comunidad de Madrid -0.0012 -0.0011 -0.0015 -0.0015 -0.0014 -0.0020 
es41  Castilla y León -0.0011 -0.0009 -0.0011 -0.0011 -0.0010 -0.0011 
es42  Castilla-la Mancha -0.0008 -0.0007 -0.0009 -0.0009 -0.0008 -0.0009 
es43  Extremadura -0.0005 -0.0004 -0.0005 -0.0005 -0.0005 -0.0005 
es51  Cataluña -0.0023 -0.0022 -0.0028 -0.0029 -0.0029 -0.0034 
es52  Comunidad Valenciana -0.0024 -0.0023 -0.0026 -0.0027 -0.0027 -0.0029 
es53  Illes Balears -0.0003 -0.0003 -0.0004 -0.0004 -0.0004 -0.0004 
es61  Andalucia -0.0031 -0.0033 -0.0037 -0.0038 -0.0038 -0.0041 
es62 Murcia -0.0006 -0.0006 -0.0007 -0.0008 -0.0008 -0.0008 
es7  Canarias (ES) -0.0007 -0.0007 -0.0008 -0.0009 -0.0009 -0.0010 
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fr1  Île de France 0.0295 0.0278 0.0238 0.0234 0.0235 0.0217 
fr21  Champagne-Ardenne 0.0004 0.0003 0.0002 0.0002 0.0002 0.0001 
fr22  Picardie 0.0006 0.0004 0.0002 0.0002 0.0002 0.0000 
fr23  Haute-Normandie 0.0009 0.0008 0.0005 0.0004 0.0004 0.0002 
fr24  Centre 0.0008 0.0008 0.0004 0.0005 0.0004 0.0001 
fr25  Basse-Normandie 0.0002 0.0002 0.0000 -0.0002 -0.0002 -0.0003 
fr26  Bourgogne 0.0004 0.0004 0.0002 0.0002 0.0001 -0.0001 
fr3  Nord - Pas-de-Calais 0.0015 0.0013 0.0008 0.0006 0.0005 0.0002 
fr41  Lorraine 0.0009 0.0008 0.0004 0.0004 0.0004 0.0001 
fr42  Alsace 0.0015 0.0014 0.0010 0.0009 0.0009 0.0007 
fr43  Franche-Comté 0.0003 0.0002 0.0001 0.0001 0.0001 -0.0001 
fr51  Pays de la Loire 0.0006 0.0005 -0.0001 -0.0002 -0.0002 -0.0004 
fr52  Bretagne 0.0005 0.0005 0.0000 -0.0002 -0.0003 -0.0004 
fr53  Poitou-Charentes 0.0002 0.0001 -0.0001 -0.0001 -0.0001 -0.0003 
fr61  Aquitaine 0.0005 0.0005 0.0002 0.0001 0.0001 -0.0003 
fr62  Midi-Pyrénées 0.0006 0.0006 0.0002 0.0002 0.0002 -0.0001 
fr63  Limousin 0.0001 0.0000 0.0000 0.0000 -0.0001 -0.0001 
fr71  Rhône-Alpes 0.0037 0.0032 0.0022 0.0021 0.0021 0.0014 
fr72  Auvergne 0.0002 0.0002 0.0000 0.0000 0.0000 -0.0001 
fr81  Languedoc-Roussillon 0.0000 0.0001 -0.0001 -0.0004 -0.0002 -0.0003 
fr82  Provence-Alpes-Côte d'Azur 0.0024 0.0015 0.0011 0.0012 0.0011 0.0007 
fr83  Corse 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
ie01  Border, Midlands and Western -0.0003 -0.0003 -0.0002 -0.0002 -0.0002 -0.0001 
ie02  Southern and Eastern -0.0005 -0.0004 0.0000 -0.0003 0.0000 0.0002 
itc1 Piemonte -0.0007 0.0001 0.0003 -0.0001 -0.0001 -0.0004 
itc2 Valle d'Aosta/Vallée d'Aoste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
itc3 Liguria  -0.0002 0.0001 0.0002 0.0000 0.0000 -0.0001 
itc4 Lombardia -0.0011 0.0012 0.0016 0.0004 0.0007 0.0001 
itd1 Prov. Autonoma Bolzano-Bozen . . . . .  
itd2 Prov. Autonoma Trento      . 
itd3 Veneto -0.0014 -0.0004 -0.0002 -0.0007 -0.0007 -0.0009 
itd4 Friuli-Venezia Giulia -0.0002 0.0000 0.0001 -0.0001 -0.0001 -0.0002 
itd5 Emilia-Romagna  -0.0008 0.0001 0.0003 -0.0002 -0.0002 -0.0005 
ite1 Toscana -0.0010 -0.0004 -0.0003 -0.0006 -0.0006 -0.0008 
ite2 Umbria  -0.0003 -0.0001 -0.0001 -0.0002 -0.0002 -0.0003 
ite3 Marche  -0.0005 -0.0003 -0.0002 -0.0004 -0.0004 -0.0004 
ite4 Lazio -0.0006 0.0007 0.0008 0.0001 0.0000 -0.0002 
itf1 Abruzzo -0.0004 -0.0002 -0.0002 -0.0003 -0.0003 -0.0003 
itf2 Molise  -0.0001 0.0000 0.0000 0.0000 0.0000 -0.0001 
itf3 Campania  -0.0020 -0.0012 -0.0011 -0.0014 -0.0014 -0.0014 
itf4 Puglia  -0.0018 -0.0012 -0.0010 -0.0012 -0.0012 -0.0014 
itf5 Basilicata  -0.0002 -0.0001 0.0000 -0.0001 -0.0001 -0.0001 
itf6 Calabria  -0.0010 -0.0007 -0.0006 -0.0007 -0.0006 -0.0007 
itg1 Sicilia -0.0015 -0.0009 -0.0008 -0.0011 -0.0010 -0.0011 
itg2 Sardegna -0.0005 -0.0003 -0.0003 -0.0004 -0.0004 -0.0004 
nl11  Groningen 0.0005 0.0004 0.0003 0.0003 0.0003 0.0003 
nl12  Friesland 0.0003 0.0002 0.0001 0.0002 0.0002 0.0002 
nl13  Drenthe 0.0003 0.0002 0.0001 0.0001 0.0002 0.0001 
nl21  Overijssel 0.0007 0.0005 0.0003 0.0003 0.0004 0.0004 
nl22  Gelderland 0.0014 0.0010 0.0007 0.0008 0.0010 0.0009 
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nl23  Flevoland 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
nl31  Utrecht 0.0015 0.0012 0.0010 0.0011 0.0012 0.0012 
nl32  Noord-Holland 0.0033 0.0027 0.0021 0.0022 0.0025 0.0025 
nl33  Zuid-Holland 0.0037 0.0030 0.0023 0.0025 0.0027 0.0027 
nl34  Zeeland 0.0002 0.0002 0.0001 0.0001 0.0002 0.0002 
nl41  Noord-Brabant 0.0019 0.0015 0.0010 0.0011 0.0013 0.0013 
nl42  Limburg (NL) 0.0008 0.0006 0.0005 0.0005 0.0006 0.0005 
at11  Burgenland 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0001 
at12  Niederösterreich 0.0008 0.0005 0.0002 0.0002 0.0003 0.0001 
at13  Vienna 0.0039 0.0033 0.0026 0.0026 0.0026 0.0022 
at21  Kärnten 0.0003 0.0001 0.0000 0.0000 0.0000 0.0000 
at22 Steiermark 0.0006 0.0003 0.0000 0.0000 0.0000 -0.0001 
at31 Oberösterreich 0.0011 0.0008 0.0005 0.0005 0.0005 0.0004 
at32 Salzburg 0.0004 0.0002 0.0001 0.0001 0.0001 0.0001 
at33 Tirol 0.0002 0.0001 0.0000 0.0000 -0.0001 -0.0001 
at34 Vorarlberg 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 
pt11  Norte -0.0037 -0.0037 -0.0037 -0.0037 -0.0036 -0.0036 
pt12  Centro (PT) . . . . . . 
pt13 Lisboa e Vale do Tejo . . . . . . 
pt14  Alentejo . . . . . . 
pt15 Algarve -0.0004 -0.0004 -0.0004 -0.0004 -0.0004 -0.0004 
pt2  Açores (PT) -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
pt3  Madeira (PT) -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
fi13  Itä-Suomi 0.0000 0.0000 -0.0001 -0.0001 -0.0001 -0.0003 
fi14  Väli-Suomi 0.0001 0.0000 0.0000 -0.0001 -0.0001 -0.0002 
fi15  Pohjois-Suomi 0.0001 0.0000 0.0000 0.0000 0.0000 -0.0001 
fi16  Uusimaa (suuralue) 0.0011 0.0008 0.0006 0.0007 0.0007 0.0003 
fi17  Etelä-Suomi 0.0004 0.0002 0.0000 0.0000 0.0000 -0.0005 
fi2  Åland 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
se01 Stockholm 0.0009 0.0021 0.0021 0.0019 0.0021 0.0036 
se02 Östra Mellansverige 0.0001 0.0007 0.0006 0.0004 0.0004 0.0008 
se04 Sydsverige 0.0000 0.0006 0.0005 0.0004 0.0004 0.0008 
se06 Norra Mellansverige 0.0000 0.0004 0.0003 0.0002 0.0002 0.0003 
se07 Mellersta Norrland 0.0000 0.0001 0.0001 0.0001 0.0001 0.0001 
se08 Övre Norrland 0.0000 0.0002 0.0002 0.0001 0.0001 0.0002 
se09 Småland med öarna -0.0001 0.0003 0.0002 0.0001 0.0001 0.0003 
se0a Västsverige 0.0001 0.0010 0.0008 0.0006 0.0006 0.0010 
be10 Région de Bruxelles 0.0036 0.0032 0.0027 0.0027 0.0029 0.0026 
be21 Prov. Antwerpen 0.0026 0.0022 0.0019 0.0017 0.0019 0.0016 
be22 Prov. Limburg (B) 0.0006 0.0004 0.0003 0.0003 0.0003 0.0002 
be23 Prov. Oost-Vlaanderen 0.0011 0.0009 0.0007 0.0006 0.0007 0.0006 
be24 Prov. Vlaams Brabant 0.0015 0.0013 0.0011 0.0011 0.0012 0.0010 
be25 Prov. West-Vlaanderen 0.0007 0.0005 0.0003 0.0003 0.0004 0.0003 
be31 Prov. Brabant Wallon 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 
be32 Prov. Hainaut 0.0009 0.0007 0.0005 0.0004 0.0005 0.0003 
be33 Prov. Liège 0.0008 0.0007 0.0005 0.0004 0.0005 0.0003 
be34 Prov. Luxembourg (B) 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000 
be35 Prov. Namur 0.0003 0.0002 0.0001 0.0001 0.0001 0.0001 
ukc1 Tees Valley and Durham -0.0005 -0.0006 -0.0002 -0.0002 -0.0001 0.0001 
ukc2 Northumberland, Tyne and Wear -0.0008 -0.0009 -0.0005 -0.0003 -0.0003 0.0000 
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ukd1 Cumbria -0.0003 -0.0003 -0.0002 -0.0002 -0.0002 -0.0001 
ukd2 Cheshire -0.0006 -0.0006 -0.0002 -0.0001 0.0000 0.0004 
ukd3 Greater Manchester -0.0019 -0.0019 -0.0008 -0.0005 -0.0001 0.0006 
ukd4 Lancashire -0.0009 -0.0009 -0.0005 -0.0005 -0.0002 0.0001 
ukd5 Merseyside -0.0009 -0.0009 -0.0005 -0.0004 -0.0003 0.0001 
uke1 East Riding and North Lincolnshire -0.0006 -0.0006 -0.0003 -0.0002 0.0001 0.0001 
uke2 North Yorkshire -0.0006 -0.0006 -0.0004 -0.0003 -0.0003 -0.0001 
uke3 South Yorkshire -0.0008 -0.0008 -0.0005 -0.0003 -0.0002 0.0000 
uke4 West Yorkshire -0.0017 -0.0015 -0.0008 -0.0004 -0.0002 0.0004 
ukf1 Derbyshire and Nottinghamshire -0.0013 -0.0013 -0.0006 -0.0005 0.0001 0.0007 
ukf2 Leicestershire, Rutland and Northants -0.0011 -0.0010 -0.0004 0.0001 0.0003 0.0007 
ukf3 Lincolnshire -0.0005 -0.0004 -0.0003 -0.0003 -0.0002 -0.0001 
ukg1 Herefordshire, Worcestershire and Warks -0.0010 -0.0011 -0.0007 -0.0006 -0.0004 -0.0001 
ukg2 Shropshire and Staffordshire -0.0011 -0.0012 -0.0007 -0.0008 -0.0005 -0.0003 
ukg3 West Midlands -0.0019 -0.0019 -0.0007 -0.0003 -0.0001 0.0008 
ukh1 East Anglia -0.0015 -0.0015 -0.0011 -0.0009 -0.0004 -0.0001 
ukh2 Bedfordshire, Hertfordshire -0.0011 -0.0011 -0.0002 0.0000 0.0004 0.0010 
ukh3 Essex -0.0010 -0.0010 -0.0005 -0.0003 -0.0002 0.0000 
uki1 Inner London 0.0013 0.0019 0.0064 0.0087 0.0096 0.0139 
uki2 Outer London -0.0015 -0.0011 0.0008 0.0015 0.0023 0.0037 
ukj1 Berkshire, Bucks and Oxfordshire -0.0010 -0.0012 -0.0001 0.0005 0.0012 0.0022 
ukj2 Surrey, East and West Sussex -0.0014 -0.0015 -0.0005 -0.0001 0.0001 0.0005 
ukj3 Hampshire and Isle of Wight -0.0010 -0.0012 -0.0006 -0.0003 0.0000 0.0002 
ukj4 Kent -0.0009 -0.0010 -0.0006 -0.0004 -0.0003 0.0002 
ukk1 Gloucestershire, Wiltshire and North Somerset -0.0016 -0.0016 -0.0006 -0.0002 -0.0001 0.0004 
ukk2 Dorset and Somerset -0.0009 -0.0009 -0.0007 -0.0005 -0.0003 -0.0002 
ukk3 Cornwall and Isles of Scilly -0.0004 -0.0004 -0.0004 -0.0003 -0.0003 -0.0002 
ukk4 Devon -0.0008 -0.0008 -0.0005 -0.0004 -0.0004 -0.0002 
ukl1 West Wales and The Valleys -0.0010 -0.0011 -0.0006 -0.0004 -0.0003 0.0000 
ukl2 East Wales -0.0007 -0.0007 -0.0002 -0.0001 0.0000 0.0003 
ukm1 North Eastern Scotland -0.0004 -0.0004 0.0000 0.0000 0.0002 0.0004 
ukm2 Eastern Scotland -0.0012 -0.0012 -0.0003 -0.0003 0.0001 0.0004 
ukm3 South Western Scotland -0.0015 -0.0015 -0.0006 -0.0004 -0.0001 0.0003 
ukm4 Highlands and Islands -0.0004 -0.0004 -0.0003 -0.0003 -0.0002 -0.0001 
ukn0 Northern Ireland -0.0012 -0.0012 -0.0008 -0.0007 -0.0006 -0.0002 
cz01 Praha -0.0017 -0.0018 -0.0018 -0.0018 -0.0017 -0.0016 
cz02 Strední Cechy -0.0010 -0.0010 -0.0010 -0.0010 -0.0010 -0.0010 
cz03 Jihozápad -0.0012 -0.0013 -0.0013 -0.0012 -0.0012 -0.0012 
cz04 Severozápad -0.0012 -0.0012 -0.0012 -0.0011 -0.0011 -0.0010 
cz05 Severovýchod -0.0015 -0.0016 -0.0015 -0.0015 -0.0014 -0.0014 
cz06 Jihovýchod -0.0017 -0.0017 -0.0017 -0.0017 -0.0016 -0.0016 
cz07 Strední Morava -0.0012 -0.0013 -0.0013 -0.0012 -0.0011 -0.0011 
cz08 Moravskoslezko -0.0013 -0.0014 -0.0014 -0.0013 -0.0012 -0.0012 
sk01 Bratislavský -0.0009 -0.0009 -0.0008 -0.0008 -0.0008 -0.0008 
sk02 Západné Slovensko -0.0014 -0.0014 -0.0014 -0.0014 -0.0013 -0.0013 
sk03 Stredné Slovensko -0.0010 -0.0010 -0.0010 -0.0010 -0.0009 -0.0010 
sk04 Východné Slovensko -0.0011 -0.0011 -0.0011 -0.0011 -0.0010 -0.0010 
Number of Observations 188 188 188 188 188 188 
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Table A.3.9 Country Theil’s T Statistic, Regions and Sectors, 1995-00 

Country  1995 1996 1997 1998 1999 2000 
Germany Between Groups 0.0069 0.0067 0.0065 0.0064 0.0061 0.0062 
 Within Groups 0.0080 0.0080 0.0088 0.0094 0.0184 0.0202 
 Total  0.0149 0.0148 0.0153 0.0157 0.0245 0.0265 
Greece Between Groups 0.0005 0.0007 0.0008 0.0005 0.0031 0.0003 
 Within Groups 0.0524 0.0484 0.0515 0.0537 0.0591 0.0555 
 Total  0.0529 0.0491 0.0522 0.0542 0.0622 0.0558 
Spain Between Groups 0.0057 0.0053 0.0058 0.0062 0.0061 : 
 Within Groups 0.0509 0.0504 0.0501 0.0496 0.0481 : 
 Total  0.0566 0.0556 0.0559 0.0558 0.0542 : 
France  Between Groups 0.0139 0.0134 0.0134 0.0139 0.0141 0.0147 
 Within Groups 0.0237 0.0246 0.0260 0.0264 0.0274 0.0259 
 Total  0.0376 0.0380 0.0394 0.0403 0.0416 0.0406 
Ireland Between Groups 0.0009 0.0010 0.0009 0.0003 0.0007 0.0006 
 Within Groups 0.0349 0.0374 0.0352 0.0354 0.0331 0.0284 
 Total  0.0357 0.0384 0.0362 0.0357 0.0338 0.0290 
Italy Between Groups 0.0038 0.0028 0.0026 0.0027 0.0028 0.0028 
 Within Groups 0.0539 0.0587 0.0574 0.0549 0.0523 0.0516 
 Total  0.0577 0.0616 0.0600 0.0576 0.0551 0.0545 
Netherlands Between Groups 0.0010 0.0010 0.0009 0.0009 0.0009 0.0009 
 Within Groups 0.0120 0.0124 0.0129 0.0128 0.0133 0.0131 
 Total  0.0130 0.0134 0.0138 0.0138 0.0143 0.0141 
Austria Between Groups 0.0069 0.0074 0.0079 0.0077 0.0082 0.0078 
 Within Groups 0.0266 0.0272 0.0314 0.0300 0.0278 0.0271 
 Total  0.0334 0.0346 0.0393 0.0378 0.0360 0.0349 
Portugal Between Groups 0.0007 0.0007 0.0008 0.0009 0.0007 0.0011 
 Within Groups 0.0739 0.0725 0.0754 0.0727 0.0719 0.0741 
 Total  0.0746 0.0732 0.0763 0.0736 0.0726 0.0752 
Finland Between Groups 0.0022 0.0016 0.0016 0.0021 0.0020 0.0032 
 Within Groups 0.0093 0.0100 0.0099 0.0105 0.0110 0.0165 
 Total  0.0115 0.0116 0.0115 0.0126 0.0130 0.0197 
Sweden Between Groups 0.0011 0.0010 0.0014 0.0018 0.0022 0.0048 
 Within Groups 0.0154 0.0151 0.0164 0.0176 0.0179 0.0192 
 Total  0.0164 0.0160 0.0177 0.0194 0.0201 0.0240 
Belgium Between Groups 0.0048 0.0053 0.0055 0.0058 0.0062 0.0061 
 Within Groups 0.0271 0.0296 0.0326 0.0312 0.0313 0.0295 
 Total  0.0319 0.0349 0.0381 0.0369 0.0374 0.0356 
UK Between Groups 0.0068 0.0081 0.0092 0.0109 0.0101 0.0118 
 Within Groups 0.0598 0.0532 0.0529 0.0521 0.0477 0.0457 
 Total  0.0666 0.0613 0.0621 0.0630 0.0578 0.0575 
Czech Republic Between Groups 0.0140 0.0128 0.0170 0.0160 0.0184 0.0245 
 Within Groups 0.0316 0.0286 0.0295 0.0269 0.0291 0.0321 
 Total  0.0457 0.0414 0.0465 0.0429 0.0475 0.0566 
Slovakia Between Groups 0.0051 0.0050 0.0098 0.0073 0.0094 0.0154 
 Within Groups 0.0597 0.0617 0.0386 0.0425 0.0377 0.0580 
 Total  0.0648 0.0667 0.0484 0.0498 0.0471 0.0734 
Bulgaria Between Groups : 0.0151 0.0122 0.0158 0.0146 0.0072 
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 Within Groups : 0.0990 0.0852 0.1066 0.1384 0.1123 
 Total  : 0.1141 0.0973 0.1224 0.1530 0.1194 
 

Table A.3.10 Within-Country Between-Sectors Theil’s T Statistic, 1983-94 

Country 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

Belgium 0.024 0.025 0.026 0.025 0.025 0.030 0.028 0.029      
Spain 0.018 0.018 0.022 0.029 0.028 0.037 0.032 0.032 0.033 0.024 0.026 0.024 

France : : : : 0.009 : 0.008 0.010 0.010 0.008    
Italy 0.031 0.029 0.029 0.029 0.030 0.029 0.029 0.029 0.029 0.032 0.030 0.031 

Netherlands : 0.007 0.007 0.006 0.007 0.007 0.007 0.008 0.008 0.009 0.009   
Portugal : : : 0.043 0.044 0.045 0.051 0.053 0.056 0.058 0.061 0.062 

UK 0.013 0.037 0.044 0.058                 

 

Table A.3.11 Within-Country Between-Sectors Theil’s T Statistic, 1995-00 

Country 1995 1996 1997 1998 1999 2000 

Belgium  0.024 0.027 0.030 0.029 0.029 0.027 
Denmark  0.011 0.011 0.012 0.012 0.012 0.012 
Germany  0.009 0.009 0.010 0.010 0.019 0.021 
Greece  0.053 0.049 0.052 0.054 0.050 0.056 
Spain  0.049 0.048 0.049 0.048 0.046 0.046 
France  0.022 0.023 0.024 0.025 0.026 0.024 
Ireland  0.032 0.034 0.032 0.033 0.030 0.026 
Italy  0.051 0.056 0.054 0.052 0.050 0.049 
Netherlands  0.011 0.011 0.012 0.012 0.013 0.012 
Austria  0.022 0.022 0.023 0.023 0.021 0.020 
Portugal  0.071 0.070 0.073 0.069 0.069 0.072 
Finland  0.009 0.009 0.009 0.010 0.010 0.011 
Sweden  0.014 0.014 0.015 0.017 0.017 0.019 
UK  0.053 0.047 0.047 0.045 0.041 0.040 
Czech Republic 0.026 0.020 0.025 0.022 0.023 0.025 
Slovakia 0.043 0.045 0.027 0.026 0.027 0.037 
Estonia 0.030 0.029 0.032 0.027 0.020 0.024 
Latvia 0.051 0.061 0.052 0.062 0.060 0.072 
Lithuania 0.082 0.068 0.050 0.059 0.049 0.039 
Hungary 0.022 0.032 0.029 0.036 0.034 0.029 
Slovenia 0.026 0.029 0.028 0.025 0.024 0.025 

Bulgaria 0.116 0.078 0.061 0.081 0.106 0.110 
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Table A.3.12 Coverage of Regions in European Theil’s T Statistic 

Obs Code Obs Code Obs Code Obs Code Obs Code Obs Code Obs Code 

1 de1 32 es13 63 fr63 94 nl13 125 fi2 156 ukf1 187 cz06 
2 de2 33 es21 64 fr71 95 nl21 126 se01 157 ukf2 188 cz07 
3 de3 34 es22 65 fr72 96 nl22 127 se02 158 ukf3 189 cz08 
4 de4 35 es23 66 fr81 97 nl23 128 se04 159 ukg1 190 sk01 
5 de5 36 es24 67 fr82 98 nl31 129 se06 160 ukg2 191 sk02 
6 de6 37 es3 68 fr83 99 nl32 130 se07 161 ukg3 192 sk03 
7 de7 38 es41 69 ie01 100 nl33 131 se08 162 ukh1 193 sk04 
8 de8 39 es42 70 ie02 101 nl34 132 se09 163 ukh2   
9 de9 40 es43 71 itc1 102 nl41 133 se0a 164 ukh3   
10 dea 41 es51 72 itc2 103 nl42 134 be10 165 uki1   
11 deb 42 es52 73 itc3 104 at11 135 be21 166 uki2   
12 dec 43 es53 74 itc4 105 at12 136 be22 167 ukj1   
13 ded 44 es61 75 itd1(na) 106 at13 137 be23 168 ukj2   
14 dee 45 es62 76 itd2(na) 107 at21 138 be24 169 ukj3   
15 def 46 es7 77 itd3 108 at22 139 be25 170 ukj4   
16 deg 47 fr1 78 itd4 109 at31 140 be31 171 ukk1   
17 gr11 48 fr21 79 itd5 110 at32 141 be32 172 ukk2   
18 gr12 49 fr22 80 ite1 111 at33 142 be33 173 ukk3   
19 gr13 50 fr23 81 ite2 112 at34 143 be34 174 ukk4   
20 gr14 51 fr24 82 ite3 113 pt11 144 be35 175 ukl1   
21 gr21 52 fr25 83 ite4 114 pt12(na) 145 ukc1 176 ukl2   
22 gr22 53 fr26 84 itf1 115 pt13(na) 146 ukc2 177 ukm1   
23 gr23 54 fr3 85 itf2 116 pt14(na) 147 ukd1 178 ukm2   
24 gr24 55 fr41 86 itf3 117 pt15 148 ukd2 179 ukm3   
25 gr25 56 fr42 87 itf4 118 pt2 149 ukd3 180 ukm4   
26 gr3 57 fr43 88 itf5 119 pt3 150 ukd4 181 ukn0   
27 gr41 58 fr51 89 itf6 120 fi13 151 ukd5 182 cz01   
28 gr42 59 fr52 90 itg1 121 fi14 152 uke1 183 cz02   
29 gr43 60 fr53 91 itg2 122 fi15 153 uke2 184 cz03   
30 es11 61 fr61 92 nl11 123 fi16 154 uke3 185 cz04   
31 es12 62 Fr62 93 nl12 124 fi17 155 uke4 186 cz05   
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Table A.3.13 Pay Inequality Europe, 188 Regions-16 Sectors, 1995-00  

  1995 1996 1997 1998 1999 2000 

 Between Groups 0.0672 0.0579 0.0476 0.0459 0.0414 0.0407 
By Regions Within Groups 0.0311 0.0317 0.0333 0.0332 0.0340 0.0326 
 Total  0.0983 0.0896 0.0809 0.0790 0.0755 0.0733 
        
Number of Regions  188 188 188 188 188 171 
Missing Observations       Es 
 
 

Table A.3.14 Pay Inequality Europe, 188 Regions-16 Sectors, Constant Obs. 

  1995 1996 1997 1998 1999 2000 

 Between Groups 0.0672 0.0579 0.0476 0.0459 0.0414 0.0419 
By Regions Within Groups 0.0311 0.0317 0.0333 0.0332 0.0340 0.0338 
 Total  0.0983 0.0896 0.0809 0.0790 0.0755 0.0757 
        
Number of Regions   188 188 188 188 188 188 
 
 

Table A.3.15 Pay Inequality Europe,16 Countries-16 Sectors, 1995-00 

  1995 1996 1997 1998 1999 2000 

 Between Groups 0.059 0.050 0.040 0.038 0.033 0.032 
By Countries Within Groups 0.029 0.029 0.031 0.030 0.031 0.030 
 Total  0.088 0.079 0.070 0.068 0.064 0.062 
        
Number of Countries  16 16 16 16 16 15 
Missing Observations       Es 
 
 

Table A.3.16 Pay Inequality Europe, 16 Countries-16 Sectors Constant Obs. 

  1995 1996 1997 1998 1999 2000 

 Between Groups 0.059 0.050 0.040 0.038 0.033 0.033 
By Countries Within Groups 0.029 0.029 0.031 0.030 0.031 0.031 
 Total  0.088 0.079 0.070 0.068 0.064 0.064 
        
Number of Countries  16 16 16 16 16 16 
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Table A.3.17 Pay Inequality Europe, 22 Countries-16 Sectors  

  1995 1996 1997 1998 1999 2000 

 Between Groups 0.101 0.090 0.076 0.072 0.066 0.066 
By Countries Within Groups 0.029 0.029 0.031 0.030 0.031 0.030 
 Total  0.130 0.119 0.107 0.102 0.097 0.096 
Number of Countries  22 22 22 22 22 22 

Table A.4.1 Coefficient Estimates Log-Log Model, 1984-00 

 Model 1 Model 2 Model 3 Model 4 Model 5 
 Total Pvalue Male Pvalue Female Pvalue <25 Yrs Pvalue >25 Yrs Pvalue 

Ln_w/n_Theil .0918 0.001 .11816 0.000 .0781 0.005 .1174 0.000 .1045 0.001 
Ln_popun24 1.289 0.000 1.560 0.000 1.19 0.000 .969 0.000 1.204 0.000 
Ln_relwage -.455 0.000 -.319 0.002 -.558 0.000 -.174 0.058 -.5441 0.000 
Ln_g-gdp -.031 0.019 .0412 0.000 -.0222 0.096 -.028 0.034 -.0394 0.007 

R^2 0.5571 0.5375 0.6216 0.6635 0.5176 
N 1394 1394 1394 1394 1394 

 

Table A.4.2 National Dummies of Linear Model, 1984-00 

 Model 1 Model 2 Model 3 Model 4 Model 5 
Ctry Total Pvalue Male Pvalue Female Pvalue <25 Yrs Pvalue >25 Yrs Pvalue 
BE -0.11 0.82 -0.88 0.04 1.64 0.01 -2.37 0.03 0.27 0.50 
DE 3.44 0.00 4.18 0.00 3.25 0.00 -7.26 0.00 4.01 0.00 
GR -3.94 0.00 -4.32 0.00 -1.97 0.04 2.48 0.12 -5.39 0.00 
ES 5.22 0.00 3.82 0.00 9.13 0.00 9.70 0.00 3.13 0.00 
IE -10.06 0.00 -6.83 0.00 -15.05 0.00 -25.93 0.00 -7.60 0.00 
IT 0.03 0.94 -0.58 0.10 2.55 0.00 8.31 0.00 -2.08 0.00 
NL -3.52 0.00 -3.04 0.00 -3.73 0.00 -12.49 0.00 -2.71 0.00 
AT -6.12 0.00 -5.00 0.00 -7.13 0.00 -17.45 0.00 -5.16 0.00 
PT -10.95 0.00 -8.40 0.00 -14.33 0.00 -17.78 0.00 -10.34 0.00 
FI 1.42 0.06 3.58 0.00 -1.08 0.30 4.02 0.02 0.90 0.16 
SE -0.71 0.28 2.10 0.00 -3.78 0.00 -3.24 0.03 -0.62 0.26 
UK -4.63 0.00 -0.93 0.05 -9.60 0.00 -12.99 0.00 -4.05 0.00 

Table A.4.3 Time Dummies of Linear Model, 1984-00 

 Model 1 Model 2 Model 3 Model 4 Model 5 
Yr Total Pvalue Male Pvalue Female Pvalue <25 Yrs Pvalue >25 Yrs Pvalue 
 84 0.31 0.73 0.14 0.86 0.62 0.62 -0.13 0.95 0.46 0.55 
 86 1.22 0.14 1.64 0.02 0.62 0.58 2.22 0.25 0.96 0.17 
 87 0.06 0.94 0.14 0.85 0.04 0.97 0.00 1.00 -0.01 0.99 
 88 1.78 0.03 1.32 0.06 2.53 0.02 1.57 0.40 1.82 0.01 
 89 -0.26 0.74 -0.25 0.72 -0.35 0.74 -3.18 0.08 0.57 0.39 
 90 -1.08 0.17 -0.93 0.18 -1.38 0.20 -4.84 0.01 0.05 0.94 
 91 -1.16 0.15 -0.99 0.16 -1.55 0.15 -5.38 0.00 0.17 0.80 
 92 -0.44 0.58 -0.17 0.81 -1.08 0.33 -3.49 0.06 0.73 0.28 
 93 1.72 0.06 1.90 0.02 1.30 0.29 1.34 0.52 2.42 0.00 
 94 4.33 0.00 4.17 0.00 4.33 0.00 5.62 0.01 4.86 0.00 
 95 1.72 0.02 2.10 0.00 0.90 0.39 2.68 0.13 2.43 0.00 
 96 2.09 0.01 2.47 0.00 1.33 0.20 3.52 0.05 2.74 0.00 
 97 1.98 0.01 2.53 0.00 0.95 0.36 3.37 0.06 2.67 0.00 
 98 1.48 0.06 1.75 0.01 0.83 0.43 2.03 0.26 2.23 0.00 
 99 1.15 0.14 1.47 0.03 0.44 0.68 1.75 0.33 1.90 0.00 
 00 0.37 0.64 0.92 0.18 -0.62 0.57 0.41 0.82 1.12 0.09 
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Table A.4.4 Tests for Normality and Heteroskedasticity 

Skewness/Kurtosis Test for Normality:     Ho: residuals statistically significant from normal distribution 

Variable: Resid Pr(Skewness)= 0.000 Pr(Kurtosis)= 0.032 adj chi2(2) = 35.03 Prob>chi2 = 0.000 

 
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity:    Ho: constant variance 

Chi2(1) = 129.17 Prob > chi2 = 0.000 

 

Table A.4.5. Test for Multicollinearity 
 m_un wn_theil pop24 relwage g_gdp 

m_un 1.0000 
     

wn_theil 0.0134 
(0.6016) 1.0000    

pop24 0.3225 
(0.0000) 

-0.0481 
(0.0643) 1.0000   

relwage -0.1369 
(0.0000) 

-0.5684 
(0.0000) 

-0.0867 
(0.0008) 1.0000  

g_gdp -0.0589 
(0.0062) 

0.0395 
(0.1180) 

0.1297 
(0.0000) 

-0.1646 
(0.0000) 1.0000 

 
Variable VIF* 1/VIF 
relwage 6.05 0.165 

_98 5.55 0.180 
d_99 5.39 0.186 
d_97 5.19 0.193 
d_96 5.17 0.193 
d_95 5.10 0.196 
d_00 4.56 0.219 
d_pt 3.99 0.250 
d_90 3.49 0.286 
d_89 3.43 0.292 
d_92 3.41 0.294 
d_91 3.35 0.299 
d_93 3.15 0.317 
d_es 3.11 0.321 
d_87 3.01 0.333 
d_gr 2.98 0.335 
d_88 2.82 0.355 
d_it 2.64 0.379 

d_86 2.59 0.386 
d_94 2.55 0.392 

wn_theil 2.08 0.480 
d_85 1.96 0.511 

pop24 1.78 0.562 
d_de 1.59 0.631 

g_gdp 1.58 0.632 
d_uk 1.55 0.643 
d_be 1.55 0.645 
d_nl 1.53 0.655 
d_at 1.24 0.803 
d_se 1.21 0.827 
d_fi 1.15 0.866 
d_ie 1.08 0.925 

Mean VIF 3.00 
          *Muticollinearity - variance inflation factor VIF.  A measure of the reciprocal of the  
             complement of the intercorrelation among the predictor variables.   VIF greater than 10  
             indicate possible problems. 
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Table A.5.1 Employment Share, Country and Region, 1995 and 00 

                                
Ind. yr  be dk de gr es fr ie it nl at pt fi se uk 

a 95 1.5% 2.6% : 5.2% 14.7% 17.0% 1.2% 33.8% 4.5% 1.5% 2.1% 2.2% 2.9% 10.7% 
  00 1.6% 2.5% : 5.0% 18.2% 19.2% 1.4% 30.6% 5.0% 1.6% 1.6% 2.3% 2.9% 8.3% 
b 95 : 4.1% : 5.0% 40.0% 17.1% : 20.7% : : 11.7% 0.6% 0.8% : 
  00 : 3.2% : 6.3% 39.3% 17.7% : 19.2% : : 11.2% 2.1% 1.0% : 
c 95 : 0.6% 41.4% 3.4% 12.5% 11.7% 1.1% 7.7% 1.7% 1.8% 0.9% 1.0% 1.9% 14.1% 
  00 : 0.8% 32.5% 3.9% 13.8% 10.8% 1.5% 9.2% 1.9% 2.0% 1.4% 1.4% 1.9% 18.7% 
d 95 2.4% 1.7% 29.5% 1.5% 8.3% 13.9% 0.8% 15.2% 3.3% 2.5% 1.8% 1.4% 2.7% 15.0% 
  00 2.3% 1.6% 29.2% 1.5% 9.5% 13.8% 1.0% 15.2% 3.4% 2.4% 1.8% 1.7% 2.6% 14.0% 
e 95 2.3% 1.5% 29.8% 3.4% 6.5% 16.9% 1.1% 13.1% 3.3% 3.2% 0.9% 1.6% 2.6% 13.9% 
  00 2.5% 1.3% 27.6% 3.8% 7.0% 19.4% 1.0% 13.1% 3.2% 3.4% 1.0% 1.7% 2.9% 12.2% 
f 95 2.2% 1.5% 33.7% 2.0% 12.4% 13.6% 0.8% 10.6% 4.2% 3.3% 1.5% 1.1% 2.2% 10.8% 
  00 2.0% 1.6% 29.9% 2.1% 14.4% 13.1% 1.4% 9.8% 4.4% 2.9% 1.8% 1.7% 2.1% 12.6% 
g 95 3.1% 2.8% : 1.4% 10.8% 19.8% 1.1% 12.7% 6.1% 3.9% 1.6% 1.7% 3.8% 31.3% 
  00 2.9% 2.7% : 1.4% 11.4% 19.4% 1.4% 12.9% 6.3% 3.7% 1.5% 1.9% 3.5% 31.0% 
h 95 2.3% 1.7% : 2.2% 13.5% 15.2% 1.5% 12.1% 3.4% 4.9% 1.4% 1.4% 2.5% 37.7% 
  00 2.1% 1.6% : 2.2% 13.2% 15.7% 2.1% 12.5% 3.4% 4.6% 1.6% 1.6% 2.4% 36.9% 
i 95 3.0% 2.1% 25.8% 2.2% 7.7% 17.6% 0.7% 10.5% 4.2% 3.0% 0.6% 1.7% 3.4% 17.4% 
  00 2.9% 2.1% 24.5% 2.1% 7.7% 17.8% 1.0% 10.5% 4.4% 2.8% 0.6% 2.0% 3.3% 18.2% 
j 95 2.7% 1.7% 25.1% 1.6% 7.5% 14.5% 1.0% 12.3% 4.4% 2.6% 0.6% 1.1% 1.9% 22.8% 
  00 2.8% 1.6% 26.5% 1.8% 7.1% 13.8% 1.4% 11.9% 5.3% 2.5% 0.5% 0.8% 2.0% 22.3% 
k 95 2.3% 1.6% 23.5% 0.8% 5.7% 17.7% 0.5% 9.0% 5.8% 1.7% 0.4% 1.1% 3.0% 26.9% 
  00 2.2% 1.5% 27.7% 0.7% 5.2% 17.1% 0.7% 8.6% 5.8% 1.7% 0.3% 1.2% 2.7% 24.6% 
l 95 3.4% 1.9% 26.2% 2.4% 10.4% 19.3% 0.6% 12.4% 3.7% 2.1% 1.0% 1.4% 2.7% 12.5% 
  00 3.7% 1.8% 24.3% 2.5% 10.9% 20.8% 0.7% 11.9% 3.7% 2.2% 1.1% 1.4% 2.4% 12.6% 

m 95 4.4% 2.5% : 2.5% 9.8% 22.0% 1.2% 19.7% 3.7% 3.0% 1.3% 1.8% 5.0% 23.3% 
  00 4.1% 2.4% : 2.5% 9.8% 21.1% 1.2% 18.0% 3.7% 3.1% 1.4% 1.8% 4.5% 26.3% 
n 95 3.0% 4.3% : 1.6% 8.2% 22.5% 1.1% 11.2% 5.8% 2.7% 0.8% 2.9% 7.4% 28.5% 
  00 3.3% 4.5% : 1.7% 8.4% 22.1% 1.3% 10.9% 6.3% 2.7% 0.9% 3.1% 7.2% 27.7% 
o 95 2.6% 2.7% : 2.5% 10.7% 19.9% 1.3% 14.2% 4.6% 3.6% 0.9% 2.2% 6.2% 28.6% 
  00 2.2% 2.5% : 2.1% 10.7% 21.3% 1.5% 14.6% 4.6% 3.4% 1.0% 2.3% 5.2% 28.6% 
p 95 2.9% 0.6% : 1.6% 29.6% 17.4% 0.4% 44.4% : 0.4% 2.4% 0.3% 0.0% : 
  00 3.4% 0.4% : 2.1% 28.3% 19.9% 0.2% 42.4% : 0.4% 2.3% 0.4% 0.0% : 
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Table A.6.1 Variables of Regional Characteristics for Matching Criteria 

  unemployment   employment share      relative to France 
yr reg tot und_25 ov_25 m f theil agr man  const serv pop pop24 area_km pop_km wages gdp 

86 es11 13.9 37.6 9.2 14.9 12.4 0.082 0.136 0.143 0.069 0.435 2804700 0.36 29434 95 0.51 0.36 

86 es12 18.8 49.5 12.4 16 24.2 0.042 0.064 0.190 0.078 0.523 1101500 0.35 10565 104 0.62 0.46 

86 es13 18 46.6 11.9 16.6 21.2 0.050 0.064 0.281 0.071 0.535 520000 0.38 5298 98 0.56 0.44 

86 es21 24.6 61.7 14.9 21.6 31.6 0.064 0.014 0.427 0.060 0.562 2096000 0.39 7261 289 0.64 0.59 

86 es22 17.8 45 10.3 14.2 26.2 0.071 0.037 0.396 0.066 0.519 509500 0.38 10421 49 0.60 0.56 

86 es23 16.8 40.7 11.4 13.5 25.1 0.035 0.047 0.392 0.073 0.482 254600 0.34 5034 51 0.50 0.55 

86 es24 16.7 42.6 10.1 13.1 25.6 0.040 0.055 0.271 0.076 0.559 1190900 0.33 47650 25 0.60 0.50 

86 es3 20.7 47.8 13.7 18.9 24.2 0.051 0.005 0.218 0.082 0.784 4664400 0.39 7995 583 0.64 0.56 

86 es41 18.1 43 12 15.3 25.3 0.053 0.076 0.196 0.083 0.548 2561000 0.35 94193 27 0.60 0.43 

86 es42 15.4 32.4 9.7 14.1 19.7 0.067 0.084 0.207 0.103 0.508 1659900 0.38 79230 21 0.51 0.36 

86 es43 28.3 52.2 20.2 28.3 28 0.086 0.091 0.106 0.103 0.591 1078700 0.39 41602 26 0.50 0.29 

86 es51 21.6 48.8 14.1 19.1 26.7 0.053 0.019 0.362 0.071 0.600 5847100 0.37 31930 183 0.60 0.54 

86 es52 19.7 39.7 13.6 17.5 24.5 0.053 0.040 0.310 0.076 0.585 3643600 0.39 23305 156 0.52 0.46 

86 es53 13.6 33.9 8.9 11.1 18.8 0.057 0.020 0.155 0.131 0.743 649900 0.36 5014 130 0.57 0.59 

86 es61 30.3 52.9 22.8 30 31 0.097 0.059 0.161 0.087 0.654 6559100 0.43 87268 75 0.53 0.35 

86 es62 18.4 39.3 12.3 16.1 23.8 0.077 0.056 0.226 0.082 0.603 993000 0.43 11317 88 0.50 0.44 

86 es7 26.5 49.7 19.1 22.8 34.7 0.073 0.045 0.078 0.125 0.742 1415000 0.46 7242 195 0.58 0.45 

86 pt11 6.7 14.2 3.8 6.3 7.2 0.041 0.087 0.346 0.106 0.358 3767900 0.43 21278.3 177 0.20 0.24 

86 pt12 5.6 14.5 3.3 4.4 7.6 0.053 0.135 0.224 0.080 0.347 1731500 0.37 28756.9 60 0.20 0.19 

86 pt13 11.3 31.9 7.1 8.5 15.3 0.037 0.036 0.199 0.101 0.676 3314700 0.36 2574.5 1288 0.26 0.37 

86 pt14 14.9 32.4 11.2 9.3 25.5 0.072 0.157 0.127 0.065 0.378 833200 0.31 31199.1 27 0.20 0.17 

86 pt15 : : : : : 0.043 0.100 0.072 0.117 0.580 : : 4988.5 : 0.19 0.21 

86 pt2 5 11 2.8 2 12.8 : 0.083 0.092 0.125 0.597 249600 0.45 2329.7 107 0.33 : 

86 pt3 6.3 16.2 3 6.7 5.9 : 0.071 0.060 0.138 0.659 269600 0.46 778.9 346 0.32 : 

00 cz01 3.4 8.4 2.9 2.8 4.1 0.070 0.007 0.110 0.088 0.795 1186855 0.28 495.9 2393 0.34 0.54 

00 cz02 6.8 11.8 5.9 5.1 8.8 0.015 0.048 0.351 0.074 0.516 1111354 0.32 11014.4 101 0.21 0.21 

00 cz03 6.1 11.3 5.3 4.8 7.7 0.029 0.054 0.339 0.074 0.527 1177982 0.32 17616.4 67 0.20 0.23 

00 cz04 13.7 25.4 11.8 11.6 16.4 0.017 0.036 0.277 0.079 0.560 1131974 0.33 8649.5 131 0.19 0.21 

00 cz05 6.7 12.7 5.8 5.5 8.2 0.020 0.047 0.377 0.067 0.503 1489407 0.33 12439.6 120 0.19 0.21 

00 cz06 8.8 17.1 7.5 7.2 10.8 0.014 0.051 0.327 0.077 0.539 1658761 0.33 13987 119 0.19 0.22 

00 cz07 10.1 19.4 8.7 8.5 12.1 0.022 0.051 0.373 0.077 0.494 1240355 0.33 9103.2 136 0.18 0.20 

00 cz08 15.2 28.6 13.2 13.4 17.3 0.030 0.030 0.311 0.068 0.520 1281410 0.33 5554 231 0.20 0.21 

00 hu1 2.4 3.5 2.3 2.4 2.5 0.040 0.014 0.188 0.073 0.723 2845949 0.30 6918 411 0.30 0.33 

00 hu21 5.4 10.2 4.6 5.5 5.2 0.053 0.058 0.353 0.061 0.515 1119047 0.33 11263 99 0.21 0.20 

00 hu22 3.8 5.9 3.5 4.2 3.4 0.018 0.044 0.353 0.054 0.541 1004598 0.32 11182 90 0.20 0.24 

00 hu23 8.5 16.1 7.3 9.2 7.6 0.035 0.075 0.248 0.056 0.617 999690 0.32 14169 71 0.18 0.16 

00 hu31 12.4 22.5 10.7 14.1 10.3 0.020 0.041 0.294 0.051 0.602 1304597 0.33 13428 97 0.18 0.14 

00 hu32 12 23.2 10 13.2 10.3 0.016 0.062 0.284 0.046 0.604 1564136 0.35 17755 88 0.17 0.14 

00 hu33 7.6 15.1 6.4 8 7 0.022 0.073 0.268 0.062 0.595 1383497 0.32 18314 76 0.17 0.15 

00 pl11 16.2 41.3 12.9 15.6 16.8 0.077 0.009 0.285 0.062 0.634 2652999 0.33 18219 146 0.23 0.18 

00 pl12 13.3 32.1 10.6 12.7 14 0.044 0.008 0.192 0.079 0.721 5069977 0.35 35598 142 0.33 0.30 

00 pl21 11.7 27.8 9.3 10.7 12.8 0.062 0.008 0.234 0.085 0.657 3222525 0.38 15144 213 0.24 0.18 
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00 pl22 18.9 34.3 16.5 15.6 23 0.069 0.008 0.222 0.083 0.586 4865512 0.35 12294 396 0.27 0.22 

00 pl31 13.7 35.1 11.1 13.1 14.3 0.067 0.016 0.213 0.068 0.695 2234937 0.38 25114 89 0.24 0.14 

00 pl32 14.4 40.9 11.4 14.9 13.8 0.058 0.016 0.282 0.073 0.617 2126001 0.39 17926 119 0.24 0.14 

00 pl33 16.9 40.3 13.7 15.7 18.3 0.066 0.012 0.244 0.081 0.652 1322747 0.36 11672 113 0.24 0.16 

00 pl34 15.7 29.4 14 13.6 18.2 0.062 0.019 0.220 0.066 0.693 1222709 0.38 20180 61 0.24 0.15 

00 pl41 14.1 33.1 10.9 10.7 17.9 0.050 0.030 0.287 0.076 0.597 3355332 0.38 29826 112 0.24 0.21 

00 pl42 20.5 45.9 17.3 17.8 23.7 0.069 0.037 0.213 0.075 0.672 1732838 0.37 22902 76 0.23 0.20 

00 pl43 21.3 36 19.2 18.5 24.5 0.075 0.029 0.257 0.063 0.647 1023483 0.38 13984 73 0.23 0.18 

00 pl51 22.5 42.3 19.7 20.8 24.5 0.069 0.019 0.228 0.078 0.647 2977611 0.35 19948 149 0.25 0.21 

00 pl52 14.5 30.8 12.4 9.8 20.2 0.067 0.044 0.269 0.084 0.599 1088272 0.35 9412 116 0.25 0.17 

00 pl61 18.1 37.9 15.5 16.1 20.5 0.048 0.024 0.286 0.071 0.617 2100771 0.37 17970 117 0.23 0.18 

00 pl62 22.5 40.5 19.3 20.7 24.5 0.063 0.034 0.248 0.069 0.646 1465577 0.40 24203 61 0.23 0.15 

00 pl63 17.1 34.1 14.7 14.1 20.8 0.054 0.023 0.246 0.077 0.653 2192268 0.38 18293 120 0.25 0.20 

00 sk01 7.3 18.1 5.8 6.8 7.9 0.093 0.016 0.149 0.073 0.755 616982 0.33 2053 301 0.25 0.38 

00 sk02 18.1 34 15.2 18.3 17.9 0.031 0.080 0.282 0.057 0.562 1876416 0.35 14993 125 0.16 0.16 

00 sk03 20.7 36.3 17.5 19.7 21.9 0.069 0.073 0.295 0.060 0.567 1355514 0.37 16243 83 0.17 0.14 

00 sk04 24.3 47.3 19.8 26.3 22 0.045 0.061 0.240 0.061 0.629 1549745 0.40 15746 98 0.16 0.13 

Table A.6.2 Simulating Rel. Wage and Pay Inequality, W.-Mazurskie (pl62) 

  Pay Inequality  
  0.059 0.053 0.048 0.043 0.039 0.035 0.031 0.028 0.025 0.023 0.021 

0.13 14.2 14.0 13.8 13.7 13.5 13.4 13.3 13.2 13.1 13.0 12.9 
0.15 14.1 13.9 13.7 13.6 13.4 13.3 13.2 13.1 13.0 12.9 12.8 

0.172 14.0 13.8 13.6 13.4 13.3 13.2 13.0 12.9 12.8 12.8 12.7 
0.198 13.8 13.6 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 
0.227 13.7 13.5 13.3 13.1 13.0 12.8 12.7 12.6 12.5 12.4 12.4 
0.261 13.5 13.3 13.1 12.9 12.8 12.7 12.5 12.4 12.3 12.3 12.2 
0.301 13.2 13.0 12.9 12.7 12.6 12.4 12.3 12.2 12.1 12.0 12.0 
0.346 13.0 12.8 12.6 12.4 12.3 12.2 12.1 12.0 11.9 11.8 11.7 
0.398 12.7 12.5 12.3 12.2 12.0 11.9 11.8 11.7 11.6 11.5 11.4 
0.457 12.4 12.2 12.0 11.8 11.7 11.5 11.4 11.3 11.2 11.1 11.1 
0.526 12.0 11.8 11.6 11.4 11.3 11.2 11.0 10.9 10.8 10.8 10.7 
0.605 11.5 11.3 11.1 11.0 10.8 10.7 10.6 10.5 10.4 10.3 10.2 

R
el

at
iv

e 
W

ag
e 

0.696 11.0 10.8 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 

Table A.6.3 Simulating Relative Wage and Pay Inequality, Podlaskie (pl34) 

  Pay Inequality  
  0.044 0.040 0.036 0.032 0.029 0.026 0.023 0.021 0.019 0.017 0.015 

0.19 13.7 13.5 13.4 13.3 13.2 13.1 13.0 12.9 12.8 12.8 12.7 
0.219 13.5 13.4 13.2 13.1 13.0 12.9 12.8 12.7 12.7 12.6 12.5 
0.251 13.3 13.2 13.0 12.9 12.8 12.7 12.6 12.5 12.5 12.4 12.4 
0.289 13.1 13.0 12.8 12.7 12.6 12.5 12.4 12.3 12.3 12.2 12.1 
0.332 12.9 12.7 12.6 12.5 12.3 12.3 12.2 12.1 12.0 12.0 11.9 
0.382 12.6 12.4 12.3 12.2 12.1 12.0 11.9 11.8 11.7 11.7 11.6 
0.439 12.2 12.1 12.0 11.8 11.7 11.6 11.6 11.5 11.4 11.3 11.3 
0.505 11.9 11.7 11.6 11.5 11.4 11.3 11.2 11.1 11.0 11.0 10.9 
0.581 11.4 11.3 11.2 11.0 10.9 10.8 10.8 10.7 10.6 10.5 10.5 
0.668 11.0 10.8 10.7 10.6 10.4 10.4 10.3 10.2 10.1 10.1 10.0 
0.769 10.4 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.5 9.4 
0.884 9.7 9.6 9.5 9.3 9.2 9.1 9.0 9.0 8.9 8.8 8.8 

R
el

at
iv

e 
W

ag
e 

1.017 9.0 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.1 8.0 
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Appendix Figures 

Figure B.3.1 Regional Contribution to European Inequality, 1996 

 

Figure B.3.2 Regional Contribution to European Inequality, 1997 
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Figure B.3.3 Regional Contribution to European Inequality, 1998 

 

Figure B.3.4 Regional Contribution to European Inequality, 1999 
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Figure B.3.5 Within-Countries Between-Sectors Component, 1995-00 

 

Figure B.3.6 Within-Regions Between-Sectors Theil’s T Statistic, 1996 
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Figure B.3.7 Within-Regions Between-Sectors Theil’s T Statistic, 1997 

 
 

Figure B.3.8 Within-Regions Between-Sectors Theil’s T Statistic, 1998 
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Figure B.3.9 Within-Regions Between-Sectors Theil’s T Statistic, 1999 

 

 

Figure B.3.10 Within-Regions Between-Sectors Theil’s T Statistic, 2000 
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Figure B.3.11 Pay Inequality Between and Within Regions,1996 

 
 
 

Figure B.3.12 Pay Inequality Between and Within Regions,1997 
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Figure B.3.13 Pay Inequality Between and Within Regions,1998 

 
 
 

Figure B.3.14 Pay Inequality Between and Within Regions,1999 
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Figure B.3.15 Pay Inequality Between and Within Regions, 2000 

 
 

Figure B.5.1 Average Wages across 5 Sectors, 1995-00 
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Figure B.5.2 Average Wages across 16 Sectors, 95-2000 

 

Figure B.5.3 Contribution to European Inequality 5 Sectors, Ctry Level  
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Figure B.5.4 Contribution to European Inequality 11 S. Sectors, Ctry Level 

 
 

Figure B.5.5 Trend of European Theil’s T statistic 16 Sectors, Ctry Level 
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