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ABSTRACT: In this paper, we consider whether any further ties for the European Union 

(EU) – leading to a federal state like the United States of America – are possible or if, in 

the opposite direction, the EU should be disbanded. To do so, we collect data from all 27 

EU countries plus the United Kingdom (UK) since 1980 on net national debt variation, 

inflation variation, unemployment rate variation, and GDP growth variation. The goal of 

the paper is to find out which countries are most correlated with one another in terms of 

their responses to shocks and their macroeconomic tendencies, an approach inspired by the 

“Optimal Currency Area” theory made famous by macroeconomist Robert Mundell. The 

present study differs from that original concept in that we are not only considering common 

monetary policies, but also fiscal policies, internal and external security, and foreign policy 

alliances (based on the American federal system). If two countries or more are compatible 

for such common policies, we expect these countries to be similar in terms of their main 

macroeconomic indicators such as the variation of national debt, inflation, GDP, and 

unemployment over time.  Therefore, we measure the correlation of those variables across 

countries, and group those that are most similar to one another. According to our results, it 

seems like a unification of the entire European nations might be illusory. However, some 

countries share patterns and similarities, making them good candidates pick for further ties 

with one another (but not those outside their group). 
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Introduction 
 
History of the European Union 
 

European nations have a long common history, spanning peace times and terrible war 

periods. After what is still considered the largest conflict in modern history, World War II, 

European nations thought that changes were needed to prevent such events from happening 

again. As a general guide, they rested on the fundamental idea that you do not attack your 

business partner. Indeed, if all European nations shared common interests, the costs of war 

would outweigh the benefits. From this perspective, European states sought closer 

economic, political, and human ties in order to foster prosperity. Consequently, the Treaty 

of Paris of 1951, which followed the treaty of Brussels of 1948, created the first step toward 

a more integrated Europe. Indeed, the Treaty of Paris of 1951 between France, West 

Germany, Belgium, Luxembourg, Italy, and the Netherlands created the European Coal 

and Steel Community (ECSC). This first union enabled its members to further develop in 

terms of economic growth, and to better manage the transitions dictated by American 

Marshall Plan and the industries in the German Ruhr region (the most productive industrial 

region at the time, thanks to an abundance of coal and iron deposits), occupied by the Allied 

countries.  Later, in 1973, the community added three other nations: Denmark, Ireland, and 

the United Kingdom. Greece joined in 1981, followed by Portugal and Spain in 1986, as 

well as East Germany after the fall of the Eastern bloc in 1990. It is only in 1993 that the 

Maastricht Treaty officially declared the future creation of a common currency, the “Euro,” 

that helped create the European Union system that we know today, starting in 2002.  
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The Copenhagen Criteria 
 

With the European Union initially composed of 18 countries, the Copenhagen Criteria were 

created to assess the viability of the integration of other countries. Some criteria would 

have to be meet by those countries desiring new membership in order to allow a smooth 

integration that will foster growth in both the union and the new country. Specifically, the 

Copenhagen Criteria articles require new member countries to meet three main criteria to 

be eligible as potential candidates for integration into the union: 

- Political Criterion: this criterion requires new member countries to be stable in 

terms of institutions, guaranteeing democracy, the rule of law, human rights, and 

the protection of minorities. 

- Economic Criterion:  a new member country must function as a market economy 

and must have the capacity to cope with competitive pressure and market forces 

within the EU. 

- Community Acquis:  a new member country must be able to adopt and implement 

the body of EU laws and regulations by adopting legislation and administrative 

structures compatible with EU standards. 

 

“Optimum Currency Area” 
 
Nonetheless, the macroeconomist Robert Mundell did not believe these criteria were 

enough to assess a foreign country’s ability to successfully take part in such a union. In 

fact, Mundell (1961) came up with the “Optimum Currency Area” theory proposing the 

idea that foreign states need to meet certain macroeconomic indicators to establish that they 

are compatible with countries within a monetary union. More precisely, Mundell (1961) 
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claimed a foreign country with an inflation rate too high or too low compared to the average 

of the countries within an existing monetary alliance would not be compatible for adopting 

the currency.  Indeed, countries with higher inflation rates for instance are going to have 

faster increases in prices for goods and services compared to other countries with low 

inflation rates. Consequently, there is a possibility that the competitiveness of these 

countries is affected, since one country A with high inflation will have more expensive 

good and services relative to country B with low inflation. In other words, the exports of 

country A will become more expensive compared to other countries, leading to negative 

consequences for the country in terms of GDP and unemployment. 

Furthermore, countries with different inflation rates might not react to external 

shocks in the same manner, which then makes it harder for the Central Bank to correctly 

adjust monetary policies since different countries have different inflation situations. 

Additionally, other factors are mentioned by Mundell (1961) but which are harder to 

measure, like labor mobility and financial integration. In fact, in the union, according to 

Mundell (1961), countries need a fluid labor mobility between the members to help 

mitigate economic shocks by allowing people to freely move to other regions to find better 

job opportunities. Then, financial integration between countries is a key factor as countries 

need to be able to exchange capital flows within the union. 

 
Optimal Economic Unions 
 
Currently, the EU has exclusive rights when it comes to regulating members of the Union, 

like the single market’s competition rules, monetary policy for Eurozone, trade policy, and 

policies regarding marine plants and animals. In the United States of America (hereafter 

the U.S.), by contrast, the federal government has power over fiscal, monetary, and foreign 
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policies, as well as internal and external security. That is, the U.S. provides an example of 

a more encompassing economic union. But would a more complete economic union (in the 

spirit of the U.S.’s) be desirable for European countries?  

        Firstly, economic growth should increase thanks to the benefits that stem from 

integrated markets with a common currency; benefits like economies of scale, market 

efficiency, and increased trade flows. On this point, the countries of the EU have modeled 

themselves after the U.S. with their one integrated market and the Euro. However, a fully 

integrated fiscal policy is part of what enabled the U.S. to have a business success story, 

and the EU currently lacks this. Adopting one comprehensive fiscal policy would foster a 

greater coordination of all member countries’ policies, enabling the central government to 

react during economic downturns and to better allocate resources in regions that need it the 

most. This missing fiscal tool prevents the European nations from navigating economic 

downturns and shocks more effectively and preventing them from achieving more 

sustainable growth. 

In this project, we are going to assess the credibility of creating a federal European 

Union, or “European Federation,” where countries not only share a common currency, but 

also a common fiscal policy, common internal and external security systems, and a 

common political system. The member states would still keep much of their independence 

and the right to set their own internal rules, based on the American system known as the 

“Supremacy Clause,” the concept that federal law supersedes state law. Article VI, Clause 

2 of the United States Constitution, states that “this Constitution, and the Laws of the 

United States which shall be made in Pursuance thereof; and all Treaties made, or which 

shall be made, under the Authority of the United States, shall be the supreme Law of the 
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Land; and the Judges in every State shall be bound thereby, any Thing in the Constitution 

or Laws of any State to the Contrary notwithstanding.”  

Data and Description of Variables 
 
A pairwise correlation analysis on 28 countries with four different indicators (inflation; 

GDP; unemployment; and net debt) is conducted.  The 28 countries are all the members of 

the European Union plus the United Kingdom. These countries were selected for the 

purpose of this research to assess any possible unification of these countries, and we 

include the United Kingdom for their land proximity and common history with the 

European Union. All-time series variables are expressed in terms of percentage changes to 

avoid any non-stationarity concerns, and the analysis runs yearly data from 1980 to 2022.  

Macroeconomic Shocks: 
 

The macroeconomic variables we are interested in are those that are closely 

associated with macroeconomic shocks.  These shocks refer to fast and unpredictable 

events that are going to deeply affect the overall economy of a country. Different types of 

shocks include supply shocks, demand shocks, policy shocks, technology shocks, or 

financial shocks: 

- Supply shocks occur when there is an unexpected change in the cost or 

availability of a key input. For instance, the petrol shocks created by the OPEC 

countries in the 1970’s created a shortage of gas, that deeply impacted all 

developed economies across the globe.  

- Demand shocks occur when there is an unexpected change in the demand of a 

product, causing an important decrease in the demand for the product, as the 
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financial crisis of 2008-2009 caused a huge decrease in demand in the housing 

market. 

- Policy shocks occur when there is an unexpected change in the monetary or fiscal 

policy of a country. A possible policy shock can happen when a central bank 

decides to increase interest rates for example, hence decreasing the confidence of 

investors in the economy, and directly affecting borrowing costs.  

- Technology shocks occur when there is an unexpected innovation in technology 

that heavily affects supply or demand. The widespread use of the Internet in the 

1990’s is a good example of such a shock, or the 2010’s shift in consumer 

preferences in the music industry, switching from CDs to streaming.  

- Financial shocks occur when there is an unexpected crash or bankruptcies in the 

financial services industry. Such shocks happened during the dot-com bubble 

burst in the early 2000’s where the investment in technology crashed. 

In general, shocks are anything that will impact key economic indicators in a country. 

Massive shocks could be a war like WWII or a pandemic like Covid-19. Market 

responses to these shocks within each economy need to be symmetric in a union, so that 

institutions such as the European Central Bank can apply one single policy that is 

efficient for all countries. 

 

Inflation  

As Mundell (1961) explains, inflation is a crucial indicator in a macroeconomy. Indeed, 

inflation reveals the overall health, performance, and stability of an economy since it is a 

fair indicator of the purchasing power of a country’s population and the cost of living in 
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general. For instance, a high inflation rate reveals a country in which the population has a 

purchasing power that is eroding, meaning that their ability to buy essential goods and 

services is rapidly diminishing: they have to spend more money to maintain their actual 

standards of living. Finally, it is worth mentioning that inflation is a key indicator, or 

even a benchmark, for central banks’ monetary policies. When inflation is high, they 

usually increase interest rates to rein in the economy and the overall price increase, and 

vice versa. When inflation is not a concern, central banks have incentives to decrease the 

interest rates to stimulate the economy. Since changes in inflation rates are both part of an 

economy’s adjustment to shocks as well as part of any policymaker’s response to them, 

similar movements in these variables are important for an economic union.  In the end, a 

union where inflation is not under control (i.e., outside of the typically considered range 

of optimal rates of 1% to 3%) is a union where investors are not confident in the 

economy, as inflation erodes the real return on investment and real wages. 

 
Gross Domestic Product 
 
The Gross Domestic Product (GDP) of a country is a measure of the total output 

produced by this economy in a defined period, usually one year. In the pursuit of further 

alliance, it sounds logical that a dynamic economy cannot merge with an economy in 

recession. Furthermore, while countries within a union need not have similar levels of 

GDP, they should have similar patterns in terms of GDP variations to shocks.  As with 

inflation, similar movements in GDP over time would mean the economies are both 

affected by shocks and respond to policy similarly.   
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Unemployment  
 
The unemployment rate is also an indicator for allowing further ties in the EU, as parts of 

the EU already encounter issues related to the brain drain (both internally and externally). 

Why would a Romanian engineer work in Romania when he can freely go work for more 

than double in Germany? However, such phenomenon can create job vacancies in the home 

countries of these skilled workers leave the country for better opportunities. The issue here 

is also that it can increase the disparities between countries, as the one with the least 

opportunities is going to see its best workers leaving the country as well, making all this a 

vicious circle where the skilled worker leaves and hence create a society that does not 

provide good opportunity to keep its workers. In this case, employment variation can shed 

light on imperfect economies that could become a drag on the union. As another 

macroeconomic variable that is heavily influenced by the others, variations in an 

economy’s unemployment rate can tell us a lot about how that economy reacts to different 

shocks. For example, a country like Lithuania was not affected at all by the dot-com crisis 

of the early 2000’s as its economy was not taking part in that industry at all, whereas other 

countries like the UK, Germany, or France had greater impacts from this crisis. During an 

enlargement of the union, the goal is not to weaken it but to strengthen it, and the more we 

produce, the more wealthy and powerful we will become.  

 
Net State Debt Variation 
 

Finally, net government debt is a key factor to consider. Firstly, with further ties, there 

will be a unification of national debts. This can cause issues to northern European states 

like Germany, the Netherlands, or Baltic countries, that historically have low state debt, 
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and that now are going to have to deal with highly indebted southern states like Spain, 

Italy, or Greece. These issues are based on two main concerns: 

- First, northern countries as the Netherlands or Germany with their lower debt 

have historically been able to borrow money at much lower costs than southern 

countries like Spain, Italy, or Greece, which are characterized by high state debt. 

This is due to the fact that when lending money to countries investors are 

expecting higher yields of return for riskier investment, and the more a state is 

indebted, the riskier it is considered, hence increasing its interest rate. So, a main 

reason for northern states to have concerns on a unification is that it will 

inevitably increase their borrowing costs. 

- Second, the unification of debt resonates with risk sharing for northern states. 

Indeed, some weaker countries are more likely to be heavily impacted by shocks 

due to the weakened economy that they have, hence being a burden for more 

advanced countries that will have to give financial support to the state member in 

difficulty, like the Greece crisis of 2012-2014. Also, relying too much on 

financial support from other states can foster a situation where a country does not 

pass the necessary policies and reforms to mitigate risks in its economy, hence 

becoming a bigger burden of the future of the union.  

Results  
 
 
Methodology 
 
The Pearson Correlation Coefficient provides a single number, between -1 and 1, that 

measures the relationship between two or more variables. If the number is close to -1, it 
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means that there is a strong negative correlation between the two variables, in that when 

one variable increases the other is very likely to decrease. A strong negative relationship is 

considered to be any value below -.7 by convention, while a strong positive relationship is 

considered to be any number above .7 by convention as well. 

 

Letting 𝑟𝑟 denote the correlation coefficient,  

𝑟𝑟 =
n (∑ XY) − (∑ 𝑋𝑋)(∑ 𝑌𝑌)⬚

�n [X2 − (∑ 𝑋𝑋)2][n ∑ 𝑌𝑌2 − (∑ 𝑌𝑌)2]
, 

 

where:  

• n is the number of data points. 

• ∑ 𝑋𝑋𝑌𝑌 is the sum of the products of corresponding values of X and Y. 

• ∑ 𝑋𝑋 and ∑ 𝑌𝑌 are the sums of the X and Y values respectively. 

• ∑ 𝑋𝑋2 and ∑ 𝑌𝑌2 are the sums of the squares of the X and Y values respectively. 

 

This coefficient is very useful in our research as it enables us to quantify the patterns of 

resemblance between macroeconomic indicators and different countries. When, for 

example, variables from two different countries are more correlated, it means that they tend 

to fluctuate in similar patterns over time. Hence, if they vary in the same way, that means 

that a potential (unified) central bank will be likely to be able to implement an appropriate 

monetary policy that makes sense for both countries. However, if two countries are found 

not correlated, that means that they will likely not react from the same way to shocks. For 

instance, a cybersecurity crash might not affect Estonia and Greece in the same manner, 
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since the economy of Greece is mainly driven by tourism while the Estonian one is mostly 

driven by technology and innovation.  

 

Empirical Results 
 
 
 

Ticker Countries Ticker Countries Ticker Countries 
A Austria F France N Netherlands 
B Belgium FL Finland P Portugal 

BL Bulgaria G Greece PL Poland 
C Croatia H Hungary R Romania 

CY Cyprus I Italy S Sweden 
CZ Czechia IR Ireland SK Slovakia 
DK Denmark L Luxembourg SL Slovenia 
D Germany LA Latvia UK United Kingdom 
E Spain LT Lithuania   

ES Estonia M Malta   
 

 

Stars “*” refer to a p-value under 0.05, meaning there is strong evidence to reject the null 

hypothesis that there is no correlation between two values. In other words, a p-value of 

0.05 suggests that the observed results are unlikely to have occurred under the assumption 

that the null hypothesis is true, with the null hypothesis being that there is no correlation. 
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As shown in Figure 1, certain countries especially since the late 2000’s have shown pretty 

similar patterns in terms of GDP growth, which likely translates to an important Pearson 

Coefficient level. However, if we add a country like Greece to this graph, we can see by 

the eye that their GDP growth is not fluctuating in the same manner as this larger group: 
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Figure 1:  GDP Growth of the 11 Tier 1 Group Countries

Austria Belgium Denmark France

Germany Italy Luxembourg Netherlands

Spain Sweden United Kingdom
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Figures 2 and 3 illustrate the difference between what we refer to as “Tier 1” countries, 

meaning those that correlate most closely with one another, and a country that does not.  

Here in Yellow, Greece has not been fluctuating the same way as other countries since the 

late 2000’s and especially in the early 2010’s where it became an outlier in this graph. In 

this case, we expect Greece to show a much lower Pearson Coefficient, revealing that it 

did not fluctuate in the same way as other countries. This can be seen by the spread of the 

yellow line compared to other countries both individually (Figure 2) and to the average 

growth of the group (Figure 3).   
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Figure 2:  GDP Growth Including Greece
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In comparison, France for instance has a notable difference compared to Greece: its spread 

is way smaller and sticks more closely to the average than the Greece’s, as can be seen in 

Figure 4. 
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Figure 3:  Average Tier 1 GDP Growth v. Greece GDP Growth
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Net Government Debt  
 

• Net Government Debt change in percentage change terms for the following 

countries: 
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For this first analysis, we notice that it is quite rare to find high correlation results for 

change in net government debt. The most logical reason for that is that government debt 

issuance is really centralized and adapted to response to internal issues that are unique in 

each country. Hence, we only see high correlations for eastern countries like Lithuania 

for instance that share high correlations numbers with Romania (.85) or Slovenia (.77). 

 

Inflation  

• Change in percentage (%) terms of inflation since 1981 for the following countries: 
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In this second analysis, we notice that changes in percentage terms of inflation are 

substantially more correlated than changes in the issuance of net government debt. This 

can be explained by the politics of free trades in the EU and the common monetary policy 

that was implemented in the EU since 2002, with the first introduction of the Euro 

currency.  

 

Unemployment 

• Unemployment change in percentage (%) since 1981 for the following countries: 
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In this third analysis, we notice that unemployment fluctuations in terms of percentage 

change is closely related to geographical locations of countries. It seems like countries 

that share common borders tend to show similar patterns in terms of unemployment rates 

change. For example, Lithuania and Latvia shows a Pearson correlation of 0.96. 

Similarly, France and Belgium show a Pearson correlation of 0.71.  

 

Gross Domestic Product 

• Gross Domestic Product change in percentage (%) since 1981 for the following 

countries: 

 

 



 24 

 



 25 

 

 
After this fourth analysis, we notice similar patterns in terms of change in percentage of 

GDP growth and inflation. We can also find similarities between fluctuations in terms of 

net debt issuance from government and unemployment rates as they do not show as much 

correlation as inflation and net debt.  

 

Interpretation 
 
According to the results shown previously, it seems like three different groups of countries 

in the EU may be compatible for further ties. 
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Tier 1 Group 
 
The first group that catches our attention is what we call the “Tier 1 Group”, composed of 

the following countries: Spain, France, Belgium, Luxembourg, Italy, Denmark, the 

Netherlands, Germany, Austria, Sweden, Ireland, Malta, and the United Kingdom. This 

group stands out over the others because they present relatively high Pearson Correlation 

levels between them, making them a logical pick for a union. In particular, it was easier to 

find similar pattern in terms of inflation rates and GDP growth than unemployment and 

debt levels. But still, we are able to distinguish three distinct groups. As mentioned before, 

we are looking for countries that are correlated in order for them to fluctuate in the same 

direction, so that to ease the implementation of fiscal and monetary policies that will be the 

best and most efficient for the countries. Consequently, the Tier 1 Group is the first group 

of countries potentially compatible together according to the four coefficients calculated 

above. This means that the countries cited above are likely to react from the same manner 

to different external shocks because we found that they previously already reacted in the 

same way in the past 40 years. 

 

Tier 2 Group 
 
Tier 2 Group is composed of the following countries: Finland, Estonia, Latvia, Lithuania, 

Poland, Croatia, and Romania. This group of countries seems compatible for further ties as 

they are likely to react from the same manner to different external shocks because we found 

that they previously already reacted in the same way in the past 40 years. 
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Tier 3 Group 
 
Other countries not listed here will be listed in the Tier 3 Group: Bulgaria, Hungary, 

Czechia, Slovakia, Slovenia, Cyprus, and Greece. These countries have not shown any 

similar pattern in terms of fluctuations of their indicators, meaning that they are not 

compatible with any countries. Hence, these countries should not belong to the current 

model of the European Union as they are making it less efficient for the alliance as a whole, 

and for them. 

 

“Optimum Merger Coefficient” 
 
From these four indicators we can be determine an “Optimum Merger Coefficient,” that 

would consist of computing the mean value of the four correlation coefficients, to find a 

number between -1 and 1 that would be the total compatibility of two different countries. 

Let’s say Country X and Country Y have correlations of .74, .87, .68, and .88, for all four 

indicators discussed above, then they will have an “Optimum Merger Coefficient” of .7925, 

meaning that their key macroeconomic indicators fluctuated pretty much the same way 

since 1980. What we are looking for in a merger are two economies that will react to 

different shocks in a similar way. In this case, if two countries have a mean correlation of 

.7925, that means that they are very likely to be compatible for further ties. More precisely, 

the Optimum Merger Coefficient between France and Germany in the Tier 1 group is .65. 

Similarly, the Optimum Merger Coefficient between Lithuania and Romania in Tier 2 

group is .81. In Tier 3 group, I mentioned that countries are not compatible with any other 

economies. To illustrate it, a good example is the Optimum Merger Coefficient between 

Bulgaria and Slovenia, which is .43. On the other hand, if we take two countries from 
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different Tier groups, like Spain and Poland for instance, we notice that similarly to the 

Tier 3 group, these countries seem not to be compatible as they have an Optimum Merger 

Coefficient of .52, which shows low correlation of both their economies. 

 

Conclusion 

To begin with, we would like to specify that this paper does not pretend to solve the 

European Integration Issue but to nuance it. Indeed, it might be unrealistic to have a full 

union of all countries currently in the EU due to the fact that many countries are not 

compatible for that at the moment. In fact, too many countries are simply not reacting the 

same way in terms of GDP growth, inflation, debt borrowing, and unemployment while 

going through the business cycle and downturns in the economy. However, some groups 

of countries seem to be correlated enough to form a union in the same idea of the current 

one of the U.S., with common fiscal and monetary policies in particular.  

Still, it is worth mentioning that it is not our goal to criticize the EU, as it still 

provided a lot of countries with a crucial help.  This can be seen from Figure 5 below, that 

shows the evolution of inflation rates before and after the launch of the Euro currency in 

2002. We see in the graph that prior to that major policy unification, many countries 

experienced bouts of what would conventionally be considered “high” inflation, with rates 

that spiked way over 10% annually. However, we can also see on the graph that starting in 

the early 2000’s, the implementation of the EU helped most countries to have controlled 

and stable inflation rates way under 10% in normal times (except 2008 and 2020 crisis). 
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According to our research, we found out that first and most generally, a full federation of 

all countries in Europe is fundamentally inadvisable, this is especially true if we take into 

account the consequences the COVID-19 pandemic had on several macroeconomic 

indicators, especially inflation, which broke the historical patterns of controlled inflation 

in the northern countries in Europe. However, we identified few groups of countries that 

may be compatible for further ties in their economy. From this perspective, Tier 1 countries 

may be able to form a federation on the U.S. model, by creating a common fiscal policy, 

internal and external security by the creation of a common army, and politically with a 
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Figure 5:  Impact of the European Union in the Early 2000's on 
Inflation Rates Changes 
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central government. Subsequently, Tier 2 countries should stay in the EU system as it 

currently stands right now, though without the Tier 1 countries. Finally, Tier 3 countries 

like Bulgaria or Hungary are just not compatible for any type of alliance. According to our 

results, they should be removed of the EU and be treated as other countries like Ukraine or 

Turkey. It may be wise to maintain privileged commercial ties and (no-)tariff arrangements 

to maintain economic interactions, but nothing beyond that unless those countries exhibit 

major changes in terms of economic performance in the future. 
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