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Abstract  

This paper examines the unemployment rate in 15 Eurozone countries and 12 non-Eurozone EU 

countries during the timespan between 2000 and 2015. By using pooled Ordinary Least Squared 

regressions for panel data, we have investigated the effects of being in the Eurozone during the 

financial crisis of the early 21st century. The foundation of this paper is based on Mundell's theory 

of Optimum Currency Areas, as well as the Phillips curve. The results indicate that being a part 

of the Eurozone has not been beneficial during the crisis, in terms of the unemployment rates. 
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1. Introduction 

September 15, 2008 the bankruptcy of the Lehman Brothers is known as the spillover 

moment that initiated the global financial crisis. During the early 21st century, banks were 

handing out subprime mortgages at a speedy rate, without sufficient background checks and 

overall low lending standards.  Subprime homeowners were unable to repay the loans and 

interest rates, which lead to default and foreclosures. This caused the housing bubble to burst 

and collaterals to be valued at close to nothing (Brunnermeier, 2009). In October 2008, BBC 

News (2009) reported that the Dow Jones index had fallen by 7.87 percent. This was an 

important indicator of the performance of the stock market and a decline so severe had not 

been seen since 1987. The next month the US Federal Reserve decided to inject another 800 

billion US dollars into the US economy to try and stabilize the system (BBC News, 2009). 

Due to the collapse of the Lehman Brothers, banks were forced to reevaluate the risk of the 

existing mortgages and loans, which lead to many more local and international banks heading 

toward bankruptcy: a domino effect (Bordo, 2008). This crisis would spread much further 

than only the US border.  

 

The expanding globalization that has occurred in the last centuries means that countries 

today are well-integrated through the financial market (Stiglitz, 2009). Due to integration, the 

spread of the crisis can be recognized by three channels.  One channel was through 

investments made by European banks in the American mortgage market: When it collapsed, 

the spread of bank failures was well beyond the American market (Stiglitz, 2009). The second 

channel was the countries who were not directly invested in the subprime mortgage market, 

but were indirectly affected due to the global credit crash causing overall aggregate demand 

to fall (Brunnermeier, 2009). The third channel was the import and export market. This 

downfall in trade was described as one of the largest in history, both in scale and in the 

amount of countries that it affected (Baldwin, 2009). 

 

One of the world's most influential and important union, the European Union (EU), was 

dragged into the depression as panic broke out in the financial sector. The integration of the 

EU implied; when one country's economy boomed, other economies would follow, creating 

a positive domino effect. Just like in a boom, the economy reacted similarly in a recession 

and it quickly affected all the countries in the EU (IMF, 2017). The union, which was founded 
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in 1957 on the political and economic beliefs of cooperation and stability between the 

countries, was going to experience its greatest contraction in history (European Commission, 

2009). The average decline of GDP in the EU was around 4 percent in 2008, but differed 

greatly between the various countries. The effect of the crisis upon the labor market started 

to show in the latter half of 2008, when the European Commission (2009) reported that the 

EU unemployment rate rose on average from 6.7 percent to 8.9 percent during 2009. 

 

To further explain a recession, economic literature follow The National Bureau of Economic 

Research’s (2008) definition, which states the following:  

 

"A significant decline in economic activity spread across the economy, lasting more than a few months, 

normally visible in production, employment, real income, and other indicators. A recession begins when the 

economy reaches a peak of activity and ends when the economy reaches its trough". 

 

As per the definition, unemployment is one of the greatest indicators of a crisis and it bears 

severe consequences on society. When demand shocks occur and aggregate demand falls, 

unemployment rises (McDowell, Bernanke, Thom, Frank, & Pastine, 2012). The 

unemployment rate in all the EU kept increasing even after the peak years of the crisis. This 

is due to unemployment rate being a lagging indicator, meaning it usually takes several 

months, or even years, to see the effect of it in an economy. It also means that even though 

the economy might be recovering and exiting the recession, companies will still be cautious 

in recruiting new employees. The result is that the unemployment rate will continue to be 

high several years after a crisis (Eurostat, 2017). Therefore, the main objective is to analyze 

and discuss the trend in the unemployment rates throughout the years of the recession in the 

EA-15 and EU-12 countries (see Appendix 1). 

 

In the EU, several countries are part of the Eurozone, referred to as the EA-15. This implies 

that they share a common currency, conduct the same monetary policy and have reduced 

trading costs. The central idea and one of the Eurozone's main goals is to have a stable and 

growing economy and therefore create less shocks in the system in the case of a financial 

crisis, with the help of one currency (Eurostat, 2017). 

 

The countries that have maintained their own currency in the EU, the EU-12, are able to 

devalue their currency. Neither do they have a common currency nor are they conducting 
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the same monetary policy. By not having a single currency, they can more easily adapt their 

currency rate to the fluctuations in the market. However, the EU-12 countries still take part 

of the international flexibility, eased trade and common legislations that the EU membership 

implies (European Communities, 2009). There are many upsides to joining a single currency 

area, but the most forgone cost is the ability to implement monetary policies in case of a 

crisis (Frankel & Rose, 1998). Based on this, it is interesting to analyze and discuss whether 

the countries within the same currency area managed to persevere better during contractions 

in the economy. 

 

The entire EU can be described as heterogeneous, as it includes members with and without 

the Euro as their currency, as well as other economic and social differences. Due to this 

heterogeneity, the impact of the crisis does not have to be, and most likely will not be, the 

same across all the EU. The novelty of this paper is that the comparison and analysis between 

the EA-15 and EU-12, regarding unemployment, has not been done before. Previous studies 

have looked at and analyzed the unemployment within all the EU during the crisis, but not 

focused on the Euro currency versus non-Euro currencies in the EU. 

 

1.1 Purpose 

In this thesis, the following question will be researched and answered: In terms of unemployment, 

did the Eurozone countries cope better than the non-Eurozone countries within the EU during the 2008 

financial crisis?  To answer this question, we will run a pooled OLS regression with 

unemployment rate as the dependent variable and whether the country is in the Eurozone 

or not as the main independent variable. The relevant data is collected from European 

commission database and World Bank database during the years 2000 to 2015.  
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2. Theoretical Framework 

2.1 Phillips Curve 

A model that is relevant to analyze in terms of a crisis and unemployment rates is the Phillips 

curve. Phillips (1958) proposed the model by analyzing Great Britain from 1862 to 1957, 

where he studied wage growth and inflation rates, and their relationship to each other. The 

Phillips curve describes the inverse relationship between unemployment and inflation 

(Phillips, 1958). He claims that it is usually not possible to have both low unemployment and 

low inflation in an economy, although there are cases of this in history. The negative 

correlation between the variables is due to the factors which affect inflation, and later also 

unemployment: the expected inflation rate 𝜋e, the output gap Ŷ, and the cost-push shock z 

(Gottfries, 2013). 

𝜋 = 𝜋𝑒 + 𝛽�̂� + 𝑧  (Equation 1) 
 
From equation 1 it can be noted that inflation will be equal to the expected inflation rate if 

there are no push-shocks and production is at its natural rate. A cost-push shock in the 

economy, an increase in z, is when there is a significant increase in prices for important goods 

and services in an economy. The rise in prices results in an increase in wages, which in turn 

increases inflation.  Not only does z increase, but there will be a positive output gap due to 

the increase in GDP, this decreases unemployment (Gottfries, 2013). The model also works 

the opposite way with low inflation and high unemployment (Phillips, 1958). During a crisis, 

there is usually a negative output gap, also known as a deflationary gap. This implies slow 

growth and a decrease in inflation, hence an increase in unemployment (Gottfries, 2013). 

From this model, we can conclude that unemployment increases in a crisis, or when a country 

has a declining GDP. Although this is a common phenomenon, the Phillips curve has been 

counteracted with data (Blinder, 2013).  

 

During the 1960s and 1970s the Phillips curve held for important and influential economies 

such as the UK and US, but after the 1970s there is evidence against the original model. This 

period in history is known for having a world oil crisis where oil prices increased to obscene 

levels, causing the Great Stagflation. Stagflation is the presence of high inflation and high 

unemployment simultaneously (Blinder, 2013). Blinder explains that after the oil crisis of the 

mid 1970s, the Phillips model was not supported by economists and policymakers. But he 

also argues that the validity of the Phillips curve and the trade-off between inflation and 
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unemployment are two distinguished economic theories. The Phillips curves validity depends 

on if macroeconomic fluctuations arise from the demand or supply side. If they arise from 

the demand side, the Phillips curve holds. This is due to the positive correlation between 

output growth and inflation, keeping all other things constant. Although, if the 

macroeconomic fluctuations arise from the supply side, Blinder explains that policymakers 

have the power to impact this side of the market, but will still have to deal with the trade-off 

between expansionary and contractionary policies regarding unemployment and inflation. 

 

To further investigate the Phillips curve, Phelps (1967) and Friedman (1968) both argued 

that there should be two states of the Phillips curve, a long run and a short run. Due to the 

stagflation during the oil crisis, they wanted to analyze the relationship between inflation and 

unemployment further and as to why the original model did not hold. From this they found 

that in the short run the Phillips curve is attainable, but meanwhile in the long run, the trade-

off does not exist. Friedman based this on the fact that the unemployment rate always returns 

to its natural rate in the long run. Friedman (1977) further develops on his theory, in what 

he refers to as a third stage of the Phillips curve. Here he analyses the positive relationship 

between the economic variables and if there is economic evidence to support it, or if the 

evidence behind the model was just coincidental to the events during this time-period. He 

rebutted the latter by recognizing the presence of a positive relationship, during events such 

as the oil crisis of the 1970s.  The original Phillips curve has been opposed and supported 

since its foundation, with evidence from several instances in economic history (Blinder, 

2013).  

 

2.2 Optimum Currency Area 

Throughout history, economists and politicians have tried to create different single currency 

areas. O’Rourke and Taylor (2013) bring up the example of the Bretton Woods Gold 

Standard, where countries tied their currency to gold. They compare the Eurozone to the 

Gold Standard because of the way that the currency is unable to be devalued. Countries 

cannot print their own money and there are common monetary policies implemented for all 

the involved countries. The Gold Standard did not hold due to three main reasons. Firstly, 

there were big differences between the economies, some were more fragile and others 

stronger, making monetary policy difficult to implement. Secondly, the currency could not 

be devalued, which hindered countries to become competitive in the market and could not 
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adjust properly during a crisis. Thirdly, due to the imbalance of the economies, the adaption 

after the crisis took longer time than necessary to recover, with many problems along the 

way (O'Rourke & Taylor, 2013). 

 

The problems that made countries leave the Gold Standard are very similar problems that 

the Eurozone faced during the financial crisis. The limitations to what countries can do in a 

crisis are also very similar, and there is a strong belief that countries like Spain, Portugal, 

Greece and Ireland all would have fared better if they did not have to follow the common 

policies that come with the Euro (O'Rourke & Taylor, 2013). Many believe that the common 

grounds between the Gold Standard and the Eurozone speak for the ill-fated future of single 

currency areas.  

 
Robert Mundell, Nobel Prize winner in Economic Science in 1999, is the first researcher 

who developed the Theory of Optimum Currency Areas. His research was the foundation 

of the European Monetary Union (EMU) that now represents the integration of EU 

economies. This theory has been used to analyze currency areas ever since. Mundell (1961) 

published “A Theory of Optimum Currency Areas” where he explains the gains from 

implementing a monetary union, through “reduced transaction costs, reduced exchange rate 

uncertainty, and increased gains from trade” (Gottfries, 2013, p.422). 

 

Mundell's theory describes how an optimum currency area (OCA) tackles the problems of 

unemployment and inflation. These problems and factors are Mundell´s main reasons to why 

an OCA is more efficient and effective for some countries. The definition of ‘optimum’ 

includes the single currency area where monetary-fiscal policy, as well as fixed exchange rates 

are used to maintain the following three goals: “(1) the maintenance of full employment; (2) 

the maintenance of balanced inter-national payments; (3) the maintenance of a stable internal 

average price level” (Mundell, 1961). 

 

To demonstrate the theory, Mundell describes the demand for two countries that are not in 

an OCA, country A and B. Each of these countries have full-employment from the start and 

perform a certain monetary policy to keep a stable inflation; when a demand shift occurs 

from country A´s products to country B´s products, trade will increase in B and decrease in 

A. This implies that country B will face rising prices and inflation, while country A will face 

an increasing unemployment rate. By not working together, the countries have chosen the 
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trade-off between either unemployment and inflation, which both the Phillips curve and 

Mundell state. If we assume the same scenario, but instead the countries are included in an 

OCA, there will no longer be a trade-off between inflation and unemployment. By 

implementing a mutual monetary policy to defeat unemployment, this will further increase 

prices in country B, but help the unemployment rate in country A due to their international 

competitiveness. The rising prices in country B will lead to lower demand for their products 

and the inflationary pressure will therefore decrease. When working together in accordance 

as a single currency area, the countries can keep these rates stable (Mundell 1961). 

 

Further research has been made on Mundell's theory, two good examples are McKinnon 

(1963) and Kenen (1969). McKinnon complies with Mundell that OCAs were efficient and 

significant in order to create a coherent economy. However, McKinnon further researched 

on the effects of openness and on tradable- and non-tradable goods in several economies. 

He also did this by criticizing the previous research, which lacked a convincing definition of 

“optimum”. McKinnon has since then developed an extended definition and framework, 

which he believes fit the regularities of the single currency areas. Kenen (1969) insists that 

there are weaknesses in both the work of Mundell and McKinnon. Kenen further displays 

the large impact of labor mobility and the importance of economic sovereignty within an 

OCA. Together with Mundell, these economists have laid the foundations for the theories 

behind single currency areas and their future advancement.   

 

Mundell mentions many benefits of joining an OCA, but over time there has been a lot of 

criticism of his theory as well. According to Krugman and Obstfeld (2012), in their case study 

on the theory and Europe as a single currency area, there are four criteria a country should 

fulfill in order to prosper in an OCA. The first criterion is the degree of intra-regional trade. 

This is important since if there is strong intra-regional trade, a country is more likely to 

benefit from joining a monetary union. The second criterion is labor mobility, that 

individuals, goods, capital and service can move freely across borders. The EU has simplified 

this process immensely by increasing labor mobility within the OCA, although it is not as 

strong as within the US. The barriers within the EA are language, social security, and cultural 

differences. These barriers result in a decrease in labor mobility. The third criterion is 

similarity in economic structure. If there is similar economic structure across countries it will 

reduce the likelihood of output market disturbances. The similarity in industrial sectors and 

manufacturing of products is also helpful in a currency area. Large discrepancy in the labor 
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market makes it more difficult for different countries to work together, which is the case 

within certain countries that have the Euro, for example Germany and Greece. The fourth 

criterion is fiscal federalism, which is the ability of the European Commission to transfer 

economic resources from growing economies to economies suffering setbacks currently. 

 

As noted, the EMU does not fully satisfy all these four criteria and still comes across obstacles 

in the system. It is certain that the implementation of the Euro has helped the Eurozone 

countries advance politically and internationally, giving them a stronger and more influential 

position in international affairs, but the economic goals have not always been reached. The 

case of increased trade levels within the area is one of the EMUs greatest achievements. But 

in research done by Baldwin (2006), trade only increased around 9 percent on average in the 

EMU while countries such as Sweden and the UK, who did not adopt the Euro, have 

increased trade with EA countries by 7 percent. This shows that they would not gain any 

significant margins by joining the Eurozone. 

 

Furthermore, the discussion of homogeneity in the Eurozone is criticized by Chen et al. 

(2013) by disputing the imbalances between the countries within the area. This imbalance 

results in a decline of competitiveness for the countries involved. They conclude that 

countries like Germany suffer greatly economically from being in the same currency area as 

Greece and Portugal, especially regarding international competitiveness. From this it can be 

noted that there is still a long way to go for Europe's product and labor market to be 

completely unified, making the currency area optimal. Not only this, but the divergent 

economic performance and development of the different EA countries causes the mutual 

monetary policy difficult to sustain. This increases the risk of asymmetric shocks for the 

involved countries, making them more susceptible to problems during an economic 

downturn (Krugman & Obstfeld, 2012). 

 

As discussed there are many varied opinions on the optimality of having currency areas and 

how the heterogeneity between the countries involved can influence them negatively. Hence 

it is important and interesting to further investigate the Eurozone as a currency area, and its 

economic and social outcome during the crisis. 
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3. Method 

3.1 Data 

The data is retrieved from Eurostat, the official statistical webpage of the European 

Commission and has accumulated data from all the EU countries. In this paper, the years 

2000 to 2015 will be used, for a total of 27 countries (the sum of EU-12 and EA-15)1. The 

reason for analyzing these years is that the start of the crisis was 2007 (Bordo, 2008), which 

is the middle mark for the timespan used. By doing this the data from before and after the 

crisis years can also be analyzed and accounted for in the regression, to see significant 

changes. 

 

The data accuracy is rated high by the European Commission. The Labor Force Survey (LFS) 

consider unemployment rate to be the most important variable collected and the survey is 

optimized to measure unemployment. The coherence and comparability of the data collected 

across the different countries is also rated high. This entails that there is a common Council 

regulation, common explanatory notes, common regulation, and common variable 

definitions between the countries. When these are kept the same, it makes the comparison 

between them more efficient (Eurostat, 2017). The variables retrieved from Eurostat are 

unemployment rate and educational level. 

 

Data is also retrieved from the World Bank databank, which has reliable data from countries 

all over the world. For the variables that Eurostat does not have adequate data for, the World 

Bank databank is used.  The data which is collected from the World Bank databank is: GDP 

per capita, population, inflation and real interest rate (The World Bank, 2017). The 

combination of cross-sectional and time-series data, results in the data being treated as panel 

data. Therefore, a pooled Ordinary Least Squares regression will be run. The data is 

unbalanced, as some countries enter the Eurozone in 2008, meaning they are not included 

in the dataset accounting for 2000 to 2007. The missing data is not considered to be a 

problem for the regression, as it only concerns two countries: Cyprus and Malta (Appendix 

1). 

                                                 
1 N=27, T=16 



 

 10 

3.2 Dependent Variable  

The Unemployment rate is the dependent variable in this data set, and is counted as a 

percentage of the labor force and registered by calendar year. The definition of an 

unemployed person as defined by Eurostat (2017) is an individual aged between 15 and 74 

that is actively seeking employment and available to start working within the two following 

weeks. To elaborate on the definition, the labor force is defined as the active population, 

which includes both employed and unemployed individuals. It does not include the 

economically inactive, which are neither unemployed or employed due to being school 

children, pensioners or housewives-or men (Eurostat, 2017).  

 

3.3 Independent Variables 

To research the effect of being in a single currency area during a recession it is important to 

understand which independent variables influence unemployment in these countries. The 

unemployment rate is not only affected due to a downturn in the economy, but several other 

independent variables could have a significant role in fluctuating the unemployment rate. 

Below the independent variables are defined and explained. 

 

The first variable, Eurozone, is a dummy variable created to account for the EA-15, taking 

on the value one. Meanwhile it takes on the value zero for the EU-12 countries. This variable 

is essential in order to see the differences between the two groups of countries. 

 

The Inflation rate variable is retrieved from the Harmonized Indices of Consumer Prices 

(HCIP) and is measured as the annual average rate of change in percentage. It is mentioned 

earlier in the theoretical framework that there is a negative relationship between 

unemployment and inflation, and so when prices increase there will be a decrease in the 

unemployment rate (Gottfries, 2013).  

 

An education variable is included to see the educational differences among countries. The 

variable is measured by percentage of the population that have a tertiary educational 

attainment level. As these countries are all developed countries, this is a good threshold of 

education. Countries with a higher percentage of their population having higher educational 

levels should have less problems with unemployment (Mincer, 1991). The World Bank (2017) 
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defines tertiary education as all post-secondary advanced education, which includes 

universities as well as institutions for labor specific training. 

  

The Real interest rate, which is measured annually as the percentage lending interest rate 

adjusted for inflation, is also included. Research has been done on the effect of high 

unemployment and increasing real interest rates, which indicates a positive relationship 

between the variables (Blanchard & Wolfers, 2000). Although real interest rate is not a 

common variable associated with unemployment, its relationship to inflation can be 

analyzed. As inflation decreases, real interest rates should increase (Gottfries, 2013). The 

relationship between inflation and unemployment, as decribed by Phillips (1958), is negative 

in the short run. Hence unemployment and real interest rate should have a positive 

relationship. 

 

GDP per capita for the 27 countries in the EU and EA, measured by Purchasing Power 

Parity in current international dollars, is also an important variable. This is essential to look 

at since different countries will have different economic performance and productivity. One 

way to measure this economic performance is GDP per capita. According to Okun (1962) 

and his law on the relationship between GDP and unemployment, a low or negative growth 

in GDP per capita is expected to increase the unemployment rate, and vice versa. This 

variable is logged as there is risk for correlation with the following variable, Population size. 

 

Another independent variable in the regressions is the Population. The countries within the 

EU and EA vary in population, some cities are much denser than others creating a higher 

demand for jobs. This has a causal effect on the unemployment rates (McDowell, Bernanke, 

Thom, Frank, & Pastine, 2012). A consideration is that the supply for labor outweighs the 

demand of labor when the population growth is increasing, causing an imbalance and higher 

unemployment. The Population variable will also be logged as there is risk for correlation 

with the variable GDP per capita.   

 
Finally, the model also controls for years by fifteen dummy variables representing each year 

from 2000 to 2005 and 2007 to 2015. This is done to be able to observe each year individually 

when looking at the unemployment rate. Since it is difficult to specify the actual recession 

years and implement one dummy, it was clearer for the context of the results to create 15 

individual dummies. The year 2006 has been chosen as the base year in order to not create a 
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dummy trap. This year is a good base as it represents the economy right before the financial 

crisis. In table 1, an overview of all the variables is described.  

 

Table 1- List of variables used in the model 

 
List of Variables 

 
 

Dependent Variable    

Unemployment Rate UR  

Independent Variables   Expected Outcome 

Eurozone (EA-15) EA + 

Educationit EDU - 

Inflationit INFL - 

Real Interest Rateit RIR + 

(ln)GDP per capitait GDP + 

(ln)Populationit  POP + 

Year (2000-2005,2007-2015) YR  

 
 
 

3.4 Models  

The following models will be used as a guideline for the statistical regressions. It can be noted 

that the year 2006 is removed, as it is the base year in all regressions. The first model is a 

Pooled Ordinary Least Squares (OLS) regression with all the independent variables, as well 

as the Eurozone dummy. To account for the time-series and cross-sectional data, the Pooled 

OLS is the best fit. The first model follows the equation below: 

 
 

𝑈𝑅𝑖𝑡 = 𝛽1 + 𝛽2𝐸𝐴 + 𝛽3𝐸𝐷𝑈𝑖𝑡 + 𝛽4𝐼𝑁𝐹𝐿𝑖𝑡 + 𝛽5𝑅𝐼𝑅𝑖𝑡 + 𝛽6(ln)𝐺𝐷𝑃𝑖𝑡 +

𝛽7(ln)𝑃𝑂𝑃𝑖𝑡 + 𝛽8𝑌𝑅2000 + ⋯ + 𝛽13𝑌𝑅2005 + 𝛽14𝑌𝑅2007 + ⋯ + 𝛽22𝑌𝑅2015 + 𝑢𝑖𝑡  

(Equation 2) 

 
A pooled OLS is also applied to data where the EU-12 and EA-15 are separated. Here the 

Eurozone dummy is not included. This creates two outputs where the coefficient estimates 

of the Years will be observed. The importance of this separation is to be able to analyze the 

groups separately and note which years were the most affected, in regard to the crisis and the 

overall timespan chosen. The second model follows the equation below: 
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𝑈𝑅𝑖𝑡 = 𝛽1 + 𝛽2𝐸𝐷𝑈𝑖𝑡 + 𝛽3𝐼𝑁𝐹𝐿𝑖𝑡 + 𝛽4𝑅𝐼𝑅𝑖𝑡 + 𝛽6(ln)𝐺𝐷𝑃𝑖𝑡 + 𝛽7(ln)𝑃𝑂𝑃𝑖𝑡 +

𝛽7𝑌𝑅2000 + ⋯ + 𝛽12𝑌𝑅2005 + 𝛽13𝑌𝑅2007 + ⋯ + 𝛽21𝑌𝑅2015 + 𝑢𝑖𝑡  

(Equation 3) 
 

To control for heteroscedasticity in the two models, robust standard errors are used. This 

entails that the estimators are efficient. By doing this there is no need to do further diagnostic 

tests on heteroscedasticity (Stata, 2017). 
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4. Results 

4.1 Descriptive Statistics 

To get an overview and more detailed description of the variables, the descriptive statistics 

can be found in table 2. It includes the overall mean, standard deviations and number of 

observations for the variables used in the regressions. The standard deviation is important as 

it shows how much the values deviate from the mean value. There are many different 

countries with different data involved in the panel data set, hence the standard deviation can 

differ greatly, some variables having very high standard deviations. High standard deviations 

are expected throughout this data. This is the heterogeneity within the two different groups, 

which will be discussed in the analysis. 

Table 2- Descriptive Statistics 

 

Descriptive Statistics 

Variable Mean 
Standard 
Deviation 

Observations  

 
Eurozone 0.56 0.50 

 
432 

    

Unemployment Rate 8.87 4.31 432 

    

Education 21.70 7.58 428 

    

Inflation 2.85 3.66 432 

 
   

Real Interest Rate 3.78 3.58 241 

 
   

(ln)GDP per capita 10.21 0.47 432 

 
   

(ln)Population 15.89 1.42 432 

 

 

4.2 Correlation Matrix 

The correlation matrix in table 3 presents a Spearman correlation coefficient, r, ranging 

between negative one and positive one (Freeman, Shoesmith, Sweeney, Anderson, & 

Williams, 2014). To decrease the correlation between the independent variables GDP per 

capita and Population their natural logarithm is taken. The results from the correlation matrix 

shows that none of the variables are highly correlated and there is no multicollinearity 
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present.  This can also be seen in the Variance Inflation Factor (VIF) test in Appendix 2. The 

largest value encountered in the matrix, -0.55, is between (ln)GDP per capita and 

Unemployment rate. This is not a value that brings any concerns of correlation. 

 

Table 3- Correlation Matrix 

Correlation matrix   

 Eurozone 
Unempl
oyment 

Rate 
Education 

Inflati
on 

Real 
Interest 

Rate 

(ln) 
GDP 
per 

Capita 

(ln) 
Pop
ulati
on 

Eurozone 1.00       

Unemployment Rate -0.34 1.00      

Education -0.05 0.01 1.00     

Inflation -0.20 0.01 -0.26 1.00    

Real Interest Rate -0.05 0.39 -0.22 0.01 1.00   

(ln) GDP per capita 0.54 -0.55 0.34 -0.50 -0.27 1.00  

(ln)Population -0.04 0.01 -0.04 0.00 0.07 0.20 1.00 

 

 

4.3 Regressions  

4.3.1 Main Regression OLS  

The main regression is a pooled OLS regression following Equation 2. This is done to see 

how unemployment is affected across time and the chosen countries. In addition, a VIF test 

is done for the following regression and can be found in Appendix 2. Here the following 

results are presented, but will be analysed in the later section, Empirical Analysis. 

 

 

Table 4- Main OLS Regression 

Main OLS Regression   

Independent Variables Unemployment Rate 
(Continuation 
of column 1) 

(Continuation of column 2) 

    

Eurozone 1.26*** Year 2005 -0.14 
 

(0.44) 
 

(0.76) 

Education 0.14*** Year 2007 -0.41 
 

(0.03) 
 

(0.72) 

Inflation -0.29*** Year 2008 0.62 
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(0.05) 

 
(0.75) 

Real Interest Rate 0.21*** Year 2009 0.59 
 

(0.05) 
 

(0.94) 

(ln)GDP per capita -8.08*** Year 2010 2.99** 
 

(0.68) 
 

(1.26) 

(ln)Population 0.52*** Year 2011 2.82** 
 

(0.13) 
 

(1.11) 

Year 2000 0.32 Year 2012 2.71*** 
 

(0.77) 
 

(1.03) 

Year 2001 0.23 Year 2013 2.27** 
 

(0.79) 
 

(1.03) 

Year 2002 0.20 Year 2014 0.88 
 

(0.85) 
 

(1.26) 

Year 2003 0.58 Year 2015 0.25 
 

(0.93) 
 

(1.35) 

Year 2004 0.37 Constant 77.53*** 
 

(0.89) 
 

(5.675) 

      

Observations 241 R-squared 0.57 

*** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses 

 

 
The variable Eurozone, shows that in relation to the non-Eurozone EU members the 

Unemployment rate increases in the Eurozone, more specifically by 1.26 units. Education is 

positive and statistically significant in relation to Unemployment rate. When Education 

increases by 1 unit, Unemployment rate increases by 0.14 units. When Inflation increases by 

1 unit, Unemployment rate decreases 0.29 units. The coefficients are significant. The Real 

Interest Rate has a positive significant relationship with Unemployment. Hence, when the 

Real interest rate increases by one unit, Unemployment increases by 0.21 units. When GDP 

per capita increases by 1 percent then Unemployment falls by 8.08 percent, a negative 

significant relationship is shown. The Population has a positive significant relationship with 

Unemployment. Moreover, Population increases by 1 percent, the Unemployment Rate 

increases by 0.52 percent. The years 2010, 2011 and 2012 are significant and show an increase 

in the Unemployment rate, as compared to the Unemployment Rate in 2006, the base year. 

It can be noted the other years are not significant. The coefficient of determination, R-

squared, for this regression is 0.57. This implies that the independent variables describe 57 

percent of the dependent variable, a stable value. 
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4.3.2 Regressions for EA-15 & EU-12 

The data is divided into two groups, one for the EA-15 and one for the EU-12. This is done 

to see the changes over the years in the two different groups. A pooled OLS is run on both 

the datasets following Equation 3. 

 

4.3.2.1 EA-15 

Table 5- EA-15 Separated (OLS) 

 EA-15 Separated (OLS)   

Independent Variables Unemployment Rate 
(Continuation 
of column 1) 

(Continuation of column 2) 

    

Education 0.07* Year 2007 -0.12 
 

(0.34) 
 

(0.67) 

Inflation -0.38** Year 2008 1.00 
 

(0.09) 
 

(0.73) 

Real Interest Rate -0.01 Year 2009 0.46 
 

(0.07) 
 

(0.72) 

(ln) GDP per capita -10.92*** Year 2010 1.29** 
 

(1.49) 
 

(0.63) 

(ln) Population 0.98*** Year 2011 1.90** 
 

(0.10) 
 

(0.59) 

Year 2000 -1.14 Year 2012 3.00*** 
 

(0.81) 
 

(0.84) 

Year 2001 -1.18 Year 2013 5.05*** 
 

(0.78) 
 

(0.61) 

Year 2002 -0.67 Year 2014 5.27*** 
 

(0.73) 
 

(0.61) 

Year 2003 -0.47 Year 2015 4.63*** 
 

(0.66) 
 

(0.61) 

Year 2004 -0.30 Constant 103.66*** 
 

(0.66) 
 

(14.24) 

Year 2005 0.09 
  

 
(0.66)  

 

      

Observations 96 R-squared 0.70 

*** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses 

 
 

Education is positively significant at the 10 percent significance level and when increasing by 

one unit, Unemployment rate increases by 0.07 units. Inflation still shows a negative 

relationship to Unemployment, causing it to decrease by 0.38 units. Real Interest Rate, is not 
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significant in this model. When GDP per capita increases by one percent, then 

Unemployment decreases by 10.92 percent. Population indicates a positive significant result, 

where a one percent increase in Population leads to a rise in unemployment by 0.98 percent. 

Observing the years, year 2010 and onwards are significant below the five percent 

significance level. Hence, compared with the base year the Unemployment rate has increased 

drastically since 2010. In this regression, the R-squared is larger with a value of 0.7.  

 

4.3.2.2 EU-12 

Table 6- EU-12 Separated (OLS) 

EU-12 Separated (OLS)   

Independent Variables Unemployment Rate 
(Continuation 
of column 1) 

(Continuation of column 2) 

    

Education 0.21*** Year 2007 -0.47 
 

(0.04) 
 

(0.95) 

Inflation -0.23*** Year 2008 0.16 
 

(0.05) 
 

(0.95) 

Real Interest Rate 0.29*** Year 2009 -0.10 
 

(0.06) 
 

(1.46) 

(ln)GDP per capita -7.1511*** Year 2010 3.01* 
 

(0.85) 
 

(1.53) 

(ln)Population 0.02 Year 2011 2.85** 
 

(0.27) 
 

(1.40) 

Year 2000 0.33 Year 2012 2.13* 
 

(1.21) 
 

(1.25) 

Year 2001 1.18 Year 2013 1.22 
 

(1.27) 
 

(1.25) 

Year 2002 0.69 Year 2014 -0.34 
 

(1.27) 
 

(0.97) 

Year 2003 0.80 Year 2015 -1.16 
 

(1.41) 
 

(1.00) 

Year 2004 1.37 Constant 74.36*** 
 

(1.53) 
 

(6.76) 

Year 2005 0.76 
  

 
(1.34) 

  

      

Observations 145 R-squared 0.58 

*** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses 
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In table 6, the EU-12 shows a positive significant relationship between Education and 

Unemployment rate. A one unit increase in Education leads to a rise in Unemployment with 

0.21 units. Inflation shows a negative and significant relationship with Unemployment. 

Hence, a one unit increase in Inflation leads to a decrease of 0.23 in the Unemployment rate. 

Both Real Interest Rate and GDP per capita are significant and shows a positive and negative 

relationship to the Unemployment rate. Population is not statistically significant; hence it will 

not be analyzed to a full extent. The years 2010, 2011 and 2012 are the only ones that are 

significant, even though this is only at the 5 to 10 percent significance level. During these 

years, there has been an increase in the Unemployment rates compared to the base year, 

2006.  
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5. Empirical Analysis  

To further discuss the results from the empirics, an analysis will be done on each of the 

independent variables. Here they will also be related back to the main theories in this paper. 

Then an overall analysis on the unemployment rate in the EA-15 and EU-12 will be done, 

to answer the research question. 

 

Observing the output for Education there is a surprising result. It shows a positive 

relationship to Unemployment rate in all three regressions, implying that an increase in 

tertiary education leads to higher unemployment rates. This should not be the case since 

tertiary education in most countries is almost always associated with lower unemployment 

rates (Mincer, 1991). To try to explain this result it could be due to a country’s specific lack 

of vacant job positions for the educated individuals, meaning there is not enough white collar 

jobs in the labor market. It could also be due to individuals being overeducated, meaning 

there is not a good match between them and the jobs in the labor market (Joubert, 2014). To 

investigate the Education variable further, a line graph with the percentages of the countries, 

over the 16 years, has been plotted (see Appendix 3). The graph shows that the percentage 

of the population with tertiary education has increased steadily in the 27 countries. Since 

unemployment rates also have increased during this time, especially after 2010, this could be 

an explanation for the positive relationship between the variables. Eurostat (2017) also 

describes that the participation rate in tertiary education varies greatly within the EU-12 and 

EA-15 countries. In 2013, Germany had a participation rate of 14.2 percent versus the 

Netherlands, which only had a participation rate of 3.4 percent. The positive relationship 

could also be due to omitted variable bias, meaning the education variable is not properly 

explained by the model created.  

 

In the three regressions, the independent variable Inflation shows a negative significant 

relationship to the Unemployment rate. Since this is the case, it implies that the Eurozone 

countries have dealt with the trade-off between inflation and unemployment. This negative 

relationship goes against Mundell's (1961) theory, which states that this trade-off should not 

exist when working in accordance within an OCA. From this dataset, some flaws of the 

Eurozone countries can already be noted. The reason for this may be that they are not able 

to implement the necessary monetary policies to keep these rates at a steady level, as 

suggested by Krugman and Obstfeld (2012). This is not a strange result for the EU-12, as 
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their currencies are not dependent on each other. Hence, countries that are not in the single 

currency area are acting within the expectations of the Phillips curve. As Mundell also states, 

when a country is not a part of a OCA they will face a trade-off between inflation and 

unemployment. This can be confirmed by table 4, which indicates the negative relationship 

between the variables. However, since this is an aggregated result of all 27 countries, it is not 

possible to distinguish what happens in each group.  

 

In table 5 the relationship between Real Interest Rate and Unemployment rate is positive. In 

table 6 there is a positive relationship as well, this means that the countries in the EU-12 

acted upon the economic contraction in a similar way. Usually during a recession, interest 

rates are set lower in order to increase economic growth and induce employment, decreasing 

unemployment rates (Blanchard & Wolfers, 2000). In this timespan, the data shows that this 

assumption fits. 

 

GDP per capita gave the expected results in all the three regressions. The coefficients support 

the Phillips curve theory of a negative output gap and its relation to GDP per capita. It is 

also supported by Okun’s law, which states that with slow growth there is a decrease in GDP. 

When the economy takes a downturn, GDP is affected negatively and unemployment rises 

(Gottfries, 2013).  

 

The independent variable Population acts similarly in all three regressions. This variable is 

expected to have a positive relationship to Unemployment rate as an increasing population 

will create the need for more jobs, but this does not imply that there are vacant jobs available 

(McDowell, Bernanke, Thom, Frank, & Pastine, 2012).  Thus, increasing unemployment in 

the short run. The regressions follow this principle. 

 

Firstly, observing the EA-15 and EU-12 together and their impact on Unemployment rates 

during the 16 years, table 4 will be analyzed. The Eurozone has a significant value of 1.26 in 

the regression output. This implies that in relation to EU-12, the unemployment rate has 

increased for the EA-15. What can be concluded from this is that over all the years, the EU-

12 has coped better that the EA-15 regarding unemployment. It can also be noted that the 

years which are significant, show an overall increase in the Unemployment rate during the 

aftermath of the crisis.  
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To further investigate the overall increase in the Unemployment rate in EA-15 relative to 

EU-12, the data is separated. Here the analysis of the Years is the most essential and 

informative part. Looking at only the table 4 first, the Years only become significant from 

2010 and onwards. The coefficients are increasing in comparison to the base year, 2006. 

Since Unemployment rate is a lagging indicator, it is expected to see the impact of the crisis 

some years after 2007. The labor market and unemployment rates do not react as quickly as 

per say production and consumption, which react almost immediately to negative economic 

news (Eurostat, 2017).  

 

Analyzing the Years in table 5 it can also be noted that they are not significant during many 

of the years. But observing the significant years, the Unemployment rate increases in relation 

to the base year. When just looking at the tables (5 and 6), it is difficult to compare the EU-

12 and EA-15, hence a visual representation is needed to further analyze the differences. 

Although the coefficient estimates are only significant after a certain time, they all have been 

plotted in a line graph called figure 1.  

 

 

 

 

Figure 1- Comparison of the Unemployment Rate coefficients 

 

In figure 1, a steady and steep increase in the Unemployment rate for the EA-15 during the 

time-period can be observed. This confirms the assumption that the Unemployment rate 

increases before, during and after the crisis in the single currency area. Observing the line for 

the EU-12, the pattern is steadily decreasing after 2010, crossing the EA-15 line in 2011. 

Overall the Unemployment rate coefficient estimates in the EU-12 fluctuate more over the 
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timespan and it is more difficult to see a trend. Apart from this, during the years after the 

crisis a very stable decrease can be observed. The fluctuations can be related back to the 

insignificance of the coefficients. It can also be due to the varying unemployment rates 

between the individual countries in the EU-12. Moreover, from 2009 both lines spike 

upward, although after 2010 the EA-15 continues to rise and the EU-12 starts to decline. 

 

The increasing Unemployment rate shows signs of weaknesses within the Eurozone, 

regarding Mundell's theory of stable unemployment rates in OCAs. It supports the claims 

and research made by Krugman and Obstfeld (2012) and their findings on the deficiencies 

and non-fulfilment of an OCA and the Eurozone. This increase can also be explained by the 

heterogeneity that exists within the Eurozone as described by O'Rourke and Taylor (2013). 

A point they discuss is the very high unemployment rates of Greece and Spain, compared to 

the low rates of Germany. This overall imbalance in the EA-15 can be explained by the 

Eurozone variable, which does not act in accordance to an OCA causing them to have higher 

unemployment rates than the EU-12. 

 

One of the reasons for the sudden decline in the EU-12 Unemployment rate in 2010 can be 

explained by their ability to devalue their own currencies. This could be a reaction to the 

crisis, as well as the increasing unemployment rates that the EU-12 experienced. The 

individual countries in the EA-15 are not able to do so since the Euro is governed by the 

European Central Bank. This could be one of the reasons for the constant increase in 

unemployment up until the last year in the dataset. In the EU-12, countries such as Latvia 

and Slovakia have suffered from high unemployment rates even before the financial crisis 

(Eurostat, 2017).  This compared to the UK and Sweden, which overall have lower 

unemployment rates, might cause the results for the EU-12 to vary. Even though the EU-12 

shows this result, it is not a severe problem since their currencies are not dependent on each 

other in the way the Eurozone is.  From this, one can conclude that the EU-12 has coped 

better in the recession than the EA-15, in regard to the unemployment rate.  
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6. Conclusion  

The purpose of this thesis has been to analyze and research the Unemployment rate in the 

Eurozone and non-Eurozone EU countries during the years 2000 to 2015. More explicitly, 

the effect on unemployment rates due to the global financial crisis of the beginning of the 

21st century. 

 

Unemployment is due to economic and social dimensions in each country and is an essential 

indicator of the well-being of the economy. During a recession, the labor market is usually 

in turmoil and unemployment rates surge (McDowell, Bernanke, Thom, Frank, & Pastine, 

2012). Factors such as education, inflation, real interest rate, GDP per capita and population 

size are all contributing to the stability of the unemployment rate in a country. Taking these 

into consideration with the timespan of 16 years, the investigation of the 27 countries is 

fulfilled. By allowing a separation of the data set into two groups, Eurozone countries and 

non-Eurozone EU countries, a better understanding is made of the individual outcomes. 

This separation and comparison between the groups is the strength of this paper, as previous 

studies have researched and analyzed the EU or just the Eurozone's performance. By 

adopting a pooled OLS to our panel data it gives larger depth and insight to answer the 

research question. 

 

The theories behind this paper are Mundell’s theory of Optimum Currency Areas, as well as 

the Phillips curve’s claim of a negative relationship between unemployment and inflation. 

The Eurozone is challenged as an OCA by the research question at hand, which in the 

empirical results show that it has not performed as optimally as it should have. The Phillips 

curve is supported in the empirics throughout both groups in the EU. 

 

Previous studies that oppose Mundell's theory, believe that there are weaknesses both in the 

implementation of monetary policies and the heterogeneity between the Eurozone countries. 

The empirical results show similar weaknesses and support the countries with the ability to 

devalue their national currency during a recession. Hence, to answer the research question 

the empirics display that it has been less beneficial to be in the Eurozone, a single currency 

area, during the financial crisis. This can be concluded from the overall greater 

unemployment rates throughout the Eurozone countries, compared to the non-Eurozone 

countries. 
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If one should further develop and study this research question it could be interesting to 

investigate the individual countries in each group to see the discrepancies between them. 

Since there is a lot of heterogeneity within the EU, as well as the Eurozone, the individual 

statistics vary greatly. Another part of this is the natural rate of unemployment, which varies 

for all the countries. Some might have higher rates naturally, impacting the results. If one 

should further investigate the individual countries and the heterogeneity, the natural rate of 

unemployment could be an interesting angle. Additionally, it could be beneficiary to have a 

larger number of independent variables to make the dataset, as well as the regression, even 

more explanatory. 
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Appendix 

Appendix 1: Countries 

 
The following countries are referred to as the EU-12 (national currency in parentheses) up 
until 2009: 
 

Country  Abbreviation Currency  

Bulgaria BG New Bulgarian Lev 

Czech Republic  CZ Czech Koruna 

Denmark DK Danish Krone 

Estonia EE Estonia Kroon 

Hungary HU Hungarian Forint 

Latvia LV Latvian Lats 

Lithuania LT Lithuanian Litas 

Poland PL New Polish Zloty 

Romania RO New Romanian Leu 

Slovakia SK Slovak Koruna 

Sweden SE Swedish Krona 

United Kingdom  UK Pound Sterling 

   
 

The following countries are referred to as the EA-15: 
 

Country  Abbreviation Currency  

Austria  AT Euro 

Belgium BE Euro 

Cyprus  CY Euro 

Finland FI Euro 

France  FR Euro 

Germany DE Euro 

Greece EL Euro 

Ireland IE Euro 

Italy IT Euro 

Luxemburg LU Euro 

Malta  MT Euro 

Netherlands NL Euro 

Portugal PT Euro 

Slovenia SI Euro 

Spain ES Euro 

 
It is to be noted that CY and MT adopted the Euro on January 1, 2008 but will still be 
referred to as Eurozone countries in this paper (European Communities, 2009).  
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Appendix 2: VIF test for Table 4 

 

Variable VIF 1/VIF 

GDP per capita 3.52 0.284471 

Year 2000 2.43 0.412021 

Year 2001 2.36 0.424327 

Year 2002 2.32 0.430957 

Eurozone 2.21 0.452336 

Year 2003 2.15 0.464590 

Year 2004 2.08 0.480213 

Year 2005 1.97 0.507920 

Year 2008 1.89 0.530409 

Year 2009 1.88 0.530702 

Year 2007 1.84 0.544882 

Year 2010 1.67 0.597970 

Inflation 1.64 0.609069 

Year 2012 1.61 0.620483 

Year 2011 1.60 0.624988 

Year 2013 1.52 0.658968 

Year 2014 1.46 0.684931 

Year 2015 1.39 0.719580 

Real Interest Rate 1.37 0.730745 

Education 1.32 0.756233 

Population 1.23 0.811921 

Mean VIF 1.88   
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Appendix 3: Figure of Tertiary Education 
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