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Summary  
The objective of the study is to present the regional differences of 

GDP and unemployment rate in the different regions of the European 
Union between 1998 and 2001, paying special attention to the regions 
of Spain and Hungary. As for the absolute values and the GDP volume, 
significant differences of the regional GDP data per capita were 
experienced in the EU25 regions. It has been observed that during the 
period in question, GDP showed growth while the disparity among 
countries did as well. As for the unemployment rate, higher disparity 
was observed during the above mentioned period than GDP. In case of 
the new member states there was not a region having outstanding rate 
but unemployment rate grew dramatically in 50% of the regions. Based 
on my analysis, I drew the following conclusion:  Okun’s law is not 
necessarily true at a regional level. 

  
1. Regions in the European Union – conditions of regional analysis 

The EU uses the NUTS system (Nomenclature of Territorial Units 
for Statistics) to compare regions, which – since its foundation 
(beginning of the 1970s) – has significantly changed. The Committee 
declared its first Directive in 2001, in which a proposal was made for 
the determination of the hierarchic structure. The decree itself has been 
valid since May 2003 (1059/2003) containing the ranking conditions of 
the regions, the regions of the member states and the exceptions.  

Not only the regulation was changed but the determination of 
the regions also. In 2002 EuroStat published the regional changes 
of the membership states (1981-1999) on nearly 100 pages. 
During this period, some countries implemented a complete 
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regional reform, while others changed the name or the code of 
their regions. Hungary – for example – completed the changes on 
the micro-regional level in 2003 (NUTS4), meaning that 150 
micro-regions were turned into 168, while the 1995 regional 
system did not change. There has not been a significant change in 
Spain either since their access to the EU.  

On one hand it is understandable to make changes in regional 
ranking in order to help more efficient improvement in the given 
country, on the other hand, though, these all make the completion 
of regional analyses difficult. This problem can be solved with the 
golden section  – not taking minor changes into consideration –, 
but we must understand that certain changes for which the NUTS 
system was created cannot be measured correctly. On one hand 
the problem is about the usability of data, on the other hand the 
presentation of chronological changes of the given parameters is 
more difficult.  

 
2. The regional distribution of GDP between 1998 and 20012 

In the observed period the country with the highest number of 
regions was Germany, followed by the United Kingdom and 
France. There were 8 countries having only one region (the 
regional and the national level were the same).  

The next chart illustrates how significant the deviation is in 
the EU-25 countries. The biggest regional gap (volume) is in the 
regions of the United Kingdom.  

If the average is on the left hand side, there are few regions 
with high GDP in that country. 12 out of 16 countries having 
more than two regions show outstanding GDP values compared to 
the other regions of the country.  

 

                                                 
2 During the GDP analysis, for the sake of comparison I use the GDP per capita 
counted at purchase power parity. Due to the lack of comparable regional GDP data, I 
can only examine the period between 1998 and 2001. Because of the short term, the 
economic conclusions are not thoroughly based, thus can only be used as guidance.  
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Source: EuroStat; personal chart 

Chart 1: The GDP situation of the EU-25 country regions for the 
years between 1998 and 2001 (from top to bottom) 

 
EU countries can be divided into 3 main groups as far as the 

regional disparity is concerned. One group, where regional volume 
grew, is where the leading region grew even stronger. The best example 
for that is Hungary, where the middle part of the country is 
continuously gaining advantage. The second category, where the 
regional differences did not change, only the limit values grew: ex.: 
Spain. The third group contains those countries where the regional gap 
decreased in the period observed.   

Preparing a separate chart for the GDP values of the Spanish 
regions, it becomes clear that the GDP changes in the regions is steady. 



 

 

There are no regions with outstanding GDP, which would lead to 
regional differences as the capital, Madrid does not have outstanding 
figures. There are some regions, though, where the value of GDP 
increased slighter than in the other regions: ex.: Asturias.  
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Source: EuroStat; personal chart 

Chart 2:  GDP per capita in the regions of Spain  
(the darker the colour, the more number of years passed)  

 
In case of Hungary, the middle of Hungary is clearly the first 

among the regions, still showing increase. Growth is evanescent in 
North-Hungary and the North Plain.  
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Chart 3: GDP per capita in the regions of Hungary 
(the darker the colour, the more number of years passed) 



 

 

 
2.1 GDP repartition in EU15 and in the new member states 
 

The charts below clearly show us that in GDP volume there is 
significant difference between the EU-15 regions and those of the new 
member states. For this reason, I examine the repartition of the 
„patterns”, from which conclusions can be drawn about the tendency of 
GDP changes.  

   
Source: EuroStat; personal chart 

I=Praha; II=Bratislavsky kraj; III=Kypros; IV=Kozep-Magyarorszag; 
1=Inner London; 2=Hamburg; 3=Luxembourg (Grand-Duché); 4=Region de 

Bruxelles; 5=Wien; 6=Oberbayern; 7=Darmstadt; 8=Ile de France; 9=Berkshire, 
Buckinghamshire and Oxfordshire; 

Chart 4: GDP per capita in EU-15 and in the 10 new member states 
 

In the observed period, half of the regions of the old member states 
increased their GDP value and the regions with eminent GDP values 
are currently in an even more advantageous position. A reverse 
tendency can be felt in case of the new member states (AC). GDP 
decreased in half of the regions, although regions in the upper 25% 
GDP value increased their advantage further together with regions 
having extreme values. The lower 25% showed slight increase (almost 
nothing compared to EU regions). Regions with outstanding values 
increased their advantage by 2001. By 1999 Middle-Hungary is among 
the extreme values of the new member states, while the absolute rank 
did not change. This proves that regions having extreme or outstanding 
values gained more advantage than more than half of the EU and AC 
regions.  

1998 2001 



 

 

 
3. The repartition of unemployment rate in EU-25 regions 
 

The average unemployment rate in EU15 decreased continuously 
from 1998, by 2001 it reached 7,6% (EU25 9,2%). The pace of increase 
was higher in EU15 than in EU25. During the observed period, 
unemployment rate fell in nearly half of the countries.  

The biggest volume was experienced in France and in Italy. 
France’s outstanding value – the highest in EU25 – is assured by the 
peripheral region. Among the new members, the highest volume is in 
Slovakia, outrunning even Poland. On average, unemployment rate is 
high in Slovakia, but there is a region with outstanding results, that of 
the capital. Thanks to this, the spread of the country’s unemployment 
rate is bigger. Contrary to this, Poland is the only country above the EU 
average meaning that its region with the lowest unemployment rate has 
higher national unemployment rate. Other countries are: Estonia, 
Cyprus, Lithuania, Latvia, but all these countries have only one region.  

In Spain, regional disparity decreased concerning the 
unemployment rate and except for one or two regions, the index value 
decreased proportionately.  
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Chart 5: Unemployment rate in Spain 
(the darker the colour, the more number of years passed) 

 



 

 

The Hungarian tendency is true for Spain, the only difference being 
that here unemployment rate decreased more significantly in regions 
with high value than in the other regions.  
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Source: EuroStat; personal chart  

Chart 6: Unemployment rate in Hungary 
(the darker the colour, the more number of years passed) 

 
If I separate the pattern (AC, EU15) based on the previously used 

method (AC, EU15), and make a chart with the well-known method, it 
becomes clear that among the regions of the 10 new member states 
there are no regions having extreme or outstanding values.  

 



 

 

     
Source: EuroStat; personal chart 

1=Guadeloupe; 2=Martinique; 3=Guyane; 4=Réunion; 5=Andalucía; 
6=Extremadura; 7=Calabria; 8=Ceuta & Melilla; 9=Campania; 10=Sicilia; 

11=Sardegna 
Chart 7: Unemployment rate in EU-15 and in the 10 new 

member states 
 

Regional differences grew in case of the new member states’ 
regions. In 1999, it was sensible that the upper and the lower values 
changed the same way while disparity grew among 50% of the 
elements. The same tendency was felt in 2001. While in case of the 
new member states the regional difference of the unemployment rate 
increased, in the EU15 regions it decreased. More outstanding values 
appeared by 1999 and 2001 respectively. In EU15 regions peripheral 
regions, three Spanish regions and 3 (4 in 2001) Italian regions have the 
biggest unemployment rate.  

 
4. The close relation between GDP and the unemployment rate at a 
regional level3 

 
As a first step, I examine what correlation exists – if any – between 

the yearly GDP and unemployment rate at a regional level.4. 
The results show that year-by-year the relation between the two 

indices is stronger and stronger. The 0,459 value is a relatively strong 
correlation, and it grew even stronger based on the 2000 data (0,595), 
                                                 
3 I made the analysis with the SPSS 11.5 software and kept the charts in English.  
4 I use the Spearmen indicator to define correlation as according to my bibliography, 
it can be used more efficiently in certain situations as the outstanding values do not 
affect the indicator value.  
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although it decreased slightly in 2001. The relation between the indices 
is negative as the higher the GDP in a region, the lower the 
unemployment rate is5.  

As we have NUTS3 level data for Spain and Hungary for the 
observed period, the analysis of the strength of the relation between the 
two criteria on NUTS3 level is necessary. The result of the analysis is 
surprising. If we take the values of the two criteria of the two countries’ 
NUTS3 level regions, the relation is not significant and is positive for 
1998! 

 
Chart 1: The summary of the NUTS3 level correlation coefficient 
between the two observed criteria based on the Spanish and the 

Hungarian example 

GDP_1998 GDP_1999

0,013 -0,023
0,912 0,848

GDP_2000 GDP_2001

-0,123 -0,070
0,303 0,557

Correlation Coefficient Spearman's rho

Unemp_2001Unemp_2000

Unemp_1999Unemp_1998

 
On the other hand, if I take the Spanish and the Hungarian patterns 

separately, the result is very favourable: the direction of the relation is 
negative, the closeness is very strong and the model itself is very 
significant.  

To continue the original analysis to make a regression analysis, the 
equation of the regression line for 1998 is: 

98'9,389402.2198' UnempGDP −= . Thus in 1998 with 95% 
probability, as a result of a 1% increase in unemployment, GDP value 
rose on average by 389,9 ± 2·63,0 (in PPS), i.e. by a value between 
263,9 and 515,9. 

After completing the linear regression analysis for the next three 
years, it can be stated that the regression line covers the pattern in 
question in a greater proportion. Both models are significant and I 
accept the value of the coefficient, it being significant.  

So far, I have examined the EU-15’s and the new member states’ 
regions. A separate analysis is also worth doing.  

 

                                                 
5 But as we have seen, there are exceptions. 



 

 

Chart 2: The regression analysis of the two criteria in the 
different regions of the EU15 and the new member states, 2001 

B Std. Error B Std. Error
(Constant) 25 408,5 728,65 (Constant) 16 805,3 1 374,17
Unemp2001 -403,0 77,62 Unemp2001 -424,7 92,57
a. Dependent Variable: GDP2001
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In both cases, the model is significant and the equations of the 

regression lines are:  
EUUnempEUGDP 20010,403408.252001 −= ,
ACUnempACGDP 20017,424805.162001 −= . 
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Chart 8: The regression lines of the two criteria (EU25, EU15, AC), 

2001 
 

Looking at the chart, it is quite clear that analysing the two patterns 
together (the regions of the 25 countries), the gradient of the regression 
line is distorted towards the line of the new member states. It is due to 
the great number of regions having high unemployment rate, but it is 
also to be noted that its constant value converges to that of the EU 
regions’ line.  



 

 

Okun was the first to make an analysis between GDP and the 
unemployment rate and created the Okun’s Law. I got the following 
results after calculating the percentage of the GDP per capita, and that 
of the average yearly increase of unemployment rate 6 , and after 
illustrating the results. During the four years the majority of the regions 
of the 15 countries increased their GDP and decreased their 
unemployment rate. As for the regions of the ten countries, GDP grew 
but also a significant increase was seen in unemployment rate.  

I received a surprising result when I examined the relation between 
the two modified criteria7. The test shows hardly any – rather negligible 
- relation between the two criteria. So in the analysed period there is no 
correlation (0,071; 0,109) between the average increase of the GDP per 
capita (PPS) (in %) and the increase of the unemployment rate (in%)8.  

 
Chart 3: The correlation of the average change of the two criteria 

(EU25) 

  

Unemp. rate 
in %points 
1998-2001

Correlation Coefficient 0,071

Sig. (2-tailed) 0,096

Correlation Coefficient 0,109

Sig. (2-tailed) 0,083

Mean of GDP 
grow in %point 

1998-2001

Spearman's rho

Correlations

Kendall's tau_b
Mean of GDP 

grow in %point 
1998-2001

 
It was obvious from the graph analysis that the relation between the 

two criteria is different in case of the EU-15 regions and those of the 10 
new member states. It is worth examining the two patterns separately, 
where I also had surprising results.  

 

                                                 
6 I must point out that the analysed period is relatively short compared to the normal 
econometric analyses, but due to the lack of comparative data, a longer was not 
possible. The results do not provide far-reaching consequences.  
7 For safety reasons of the analysis I used both the Spearman and the Kendall indices.  
8 The values are less significant.  



 

 

Chart 4: the correlation of the average change of the two criteria 
(EU15, AC) 
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I got similar results in EU-15 regions and in those of the 25 

countries. The relation between the two criteria is very weak, almost 
nothing but the direction of the relation is negative (-0,11; -0,18). 
Nevertheless the direction of the relation in case of the 10 countries’ 
regions is positive (!), and quite weak (0,234; 0,366). So, the higher 
GDP increase in a region of one of the 10 new countries, the higher the 
increase of the unemployment rate.  

 
5. Summary of the analysis 

 
First I analysed the regional GDP data. During the application of 

certain examination methods, it turned out that there are significant 
differences of the absolute values and of the GDP volume in EU25 
regions. In the majority of the cases GDP showed growth in the period 
in question. At the same time, in most cases disparity grew among 
countries as regions having high GDP values increased their advantage 
while those having lower values were not able to increase their figures, 
it being obvious from the extreme values. As for GDP the Spanish and 
the Hungarian regions showed a different picture in the analysed period. 
There are no Spanish regions with outstanding results while in Hungary 
the middle part of the country is clearly the first. 

When analysing the unemployment rate, bigger disparity of the 
observed period in EU25 countries than in case of GDP. In almost half 
of the countries the rate decreased during the four years and increased 
in several countries. There was also a country where the direction of the 
change was not clearly visible. There was not a region with outstanding 
results in case of the new member countries, but unemployment rate 



 

 

increased dramatically in 50% of the regions. A continuous decrease 
was felt in EU15, and the same regions had outstanding result during 
the three years.  

 
During the analysis of the relation between GDP per capita and the 

unemployment rate, the direction of the closeness of the relation is 
negative (reverse) and that year after year it is stronger and stronger. 
The Spanish and the Hungarian analysis showed different results at 
NUTS3 level. The relation is not significant if we take the two 
examples together. I got the expected results though when I separated 
their analysis. I have found that the slope of the regression line is 
higher and the constant value is also higher and higher. If we take the 
regression line of the regions of the EU15 and the new member states, 
there is not a big difference between the slope of the two lines while it 
was significant in its constant value.  
I calculated the average yearly increase of the two criteria for four 
years based on Okun’s Law and examined the relation of the two 
criteria. There was no correlation between the GDP per capita and the 
increase of the unemployment rate in EU25 regions for the period of 
1998 and 2001. Continuing the analysis, I divided the growth indices 
into EU15 and new member states and examined the relation between 
the two criteria. On a regional level, the relation between the GDP per 
capita and the unemployment rate of the EU15 countries in the 
analysed period is very weak and its direction is negative. In case of the 
new member states the relation is fairly weak but has a positive 
direction. After the analysis I drew the following conclusion: Okun’s 
Law is not necessarily valid on a regional level. I must make further 
analyses to improve the regional evaluation of Okun’s Law.  

 
The regional analysis of the GDP per capita and the unemployment 

rate opens a new chapter among the theories of macroeconomics. It has 
become clear that surprising and quite different results can come out of 
such analyses.  
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